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Foreword

Last year I visited the Indonesian part 
of Borneo. One of the highlights was 
a visit to an orangutan shelter on an 

island covered by rainforest. There I learned 
that an orangutan builds a new nest every day, 
using leaves and branches in the trees. The e 
great apes move around from tree to tree 
and hardly ever come down to the ground. 
When it rains, they make “umbrellas” from 
big leaves. Orangutans share more than 
96% of their genetic makeup with humans. 
In fact, the name orangutan means “person 
of the forest.” Many orangutans have lost 
their habitat because of deforestation. Th y 
have become homeless and dependent upon 
shelters to survive. 

It is widely recognized that humans are 
altering the natural world at an unprece-
dented rate. Among the greatest challenges 
facing us today are understanding how 
human social and economic systems drive 
these changes and implementing strategies 
for reconciling economic development with 
the protection and conservation of the very 
resources upon which it depends. Future 
generations will judge us by how we have 
changed our behavior to ensure that we can 
live within the limits imposed on us by cli-
mate, water and land. Th y will also evalu-
ate our efforts to ensure social justice and 
respect for dignity and life, while safeguard-
ing the beauty and diversity of nature. 

TheState of the Apes series aims to iden-
tify and raise awareness of potential solutions 
for the conservation of biodiversity—and 
the environment more broadly—within the 
parameters of ongoing economic develop-
ment. Thetropical forests of Asia and Africa 
are the natural home of great apes and gib-
bons. By focusing on apes as flagship species 
for the conservation of these valuable forests, 
State of the Apes seeks to stimulate dialogue 
and collaboration, while also informing 
policy and practice. 

Given that tropical forest loss is a sig-
nificant contributor to climate change, the 
conservation of these resources is critical to 
protecting not only the great ape and gibbon 
populations but also the global human popu-
lation. Even if tree crops replace the natural 
forest that has been removed, the impact on 
climate change will not be countered. And the 
loss of species diversity will be irreversible. 

This volume highlights the deleterious 
effects of industrial-scale agriculture on ape 
populations as well as other wildlife species, 
forests and people in South and Southeast 
Asia to date. It warns that the shift from small-
scale agriculture to industrial agriculture in 
Africa is likely to follow a similar path. 

It also presents detailed case studies that 
show how governments, the private sector, 
local communities and civil society can work 
together to reconcile some of the conflicting 
agendas. In Liberia, for example, a recent 
agreement with the Government of Norway 
for results-based development aid holds sig-
nificant promise for ensuring that decision-
making on agricultural expansion takes 
biodiversity and land use planning into 
consideration, thereby protecting ape hab-
itats, local communities and wildlife popu-
lations. And in Indonesia, major palm oil 
companies recently committed to establish-
ing deforestation-free value chains.

Our survival depends on finding solutions 
that will help to preserve biodiversity while 
simultaneously securing human development 
and wellbeing. State of the Apes demonstrates 
that the conservation of flagship species—
in this case, our closest relatives—can be 
achieved in conjunction with economic and 
social development, through integrated plan-
ning and sensitive policy and practice. 

Tine Sundtoft
Minister of Climate and Environment, 

Norway
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Acronyms and abbreviations
A list of acronyms and abbreviations can be 
found at the back of the book, starting on 
page 264.

Annexes
All annexes can be found at the back of the 
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Ape Range Maps
Theape range maps throughout this edition 
show the extent of occurrence (EOO) of each 
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areas within these boundaries are unsuitable 
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Photographs
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Apes Overview

APES INDEX

Bonobo (Pan paniscus)
Location and Population

The bonobo is only present in the Democratic Republic of Congo (DRC), bio-
geographically separated from chimpanzees and gorillas by the Congo River. 
The population size is unknown, as only 30% of its historic range has been sur-
veyed; however, estimates place the population somewhere between 29,500 
(Myers Thompson, 1997) and 50,000 (Dupain and Van Elsacker, 2001) individuals, 
with numbers decreasing. The bonobo is included in the Convention on Inter na-
tional Trade in Endangered Species of Wild Fauna and Flora (CITES) Appendix I, 
and is categorized as endangered (EN) on the International Union for Conserva-

tion of Nature (IUCN) Red List (Fruth et al., 2008); for more information, see Box 2: IUCN Red List categories and criteria, and 
CITES Appendices. Activities causing population decline include poaching for the commercial wild meat trade, civil conflict and 
habitat destruction (Fruth et al., 2008).

Physiology

Male adult bonobos reach a height of 73–83 cm and weigh 37–61 kg, while females are slightly smaller, weighing 27–38 kg. 
Bonobos are moderately sexually dimorphic and similar in size and appearance to chimpanzees, although with a smaller head 
and lither appearance.

The bonobo diet is mainly frugivorous (more than 50% fruit), supplemented with leaves, stems, shoots, pith, seeds, bark, flowers, 
honey and fungi, including truffles. Animal matter—such as insects, small reptiles, birds and medium-sized mammals, including 
other primates—accounts for 3% of their diet. The maximum life span in the wild is 50 years (Robson and Wood, 2008).

Social Organization

Bonobos live in fission–fusion communities of 10–120 individuals, consisting of multiple males and females. When foraging, they 
split into smaller mixed-sex subgroups, or parties, averaging 5–23 individuals.

Male bonobos cooperate with and tolerate one another; however, lasting bonds between adult males are rare, in contrast to 
the bonds between adult females, which are strong and potentially last for years. A distinguishing feature of female bonobos is 
that they are co-dominant with males and will form alliances against certain males within the community. Among bonobos, the 
bonds between mother and son are the strongest, prove highly important for the social status of the son and last into adulthood.

Together with chimpanzees, bonobos are the closest living relatives to humans, sharing 98.8% of our DNA (Varki and Altheide, 
2005; Smithsonian Institution, n.d.).

Chimpanzee (Pan troglodytes)
Location and Population

Chimpanzees are distributed across equatorial Africa, with discontinuous popula-
tions from southern Senegal to western Uganda and Tanzania (Oates et al., 2008a).

Chimpanzees are listed in CITES Appendix I, and all four subspecies are cate-
gorized as endangered (EN) on the IUCN Red List (Oates et al., 2008a). There 
are approximately 70,000–116,000 central chimpanzees; 21,300–55,600 
western chimpanzees; 200,000–250,000 eastern chimpanzees; and 3,500–9,000 
Nigeria–Cameroon chimpanzees. Populations are believed to be declining, but 
the rate has not yet been quantified.

Decreases in chimpanzee numbers are mainly attributed to increased poaching for the commercial wild meat trade, disease 
(particularly Ebola) and mechanized logging (which facilitates poaching) (Oates et al., 2008a).

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Apes Overview

xi

Physiology

Male chimpanzees are 77–96 cm tall and weigh 28–70 kg, while females measure 70–91 cm and weigh 20–50 kg. They share 
many facial expressions with humans, although forehead musculature is less pronounced and they have more flexible lips. 
Chimpanzees live for up to 50 years in the wild.

Chimpanzees are mainly frugivorous and opportunistic feeders. Some communities include 200 species of food items in a diet of 
fruit supplemented by herbaceous vegetation and animal prey, such as ants and termites, but also small mammals, including 
other primates. Chimpanzees are the most carnivorous of all the apes. 

Social Organization

Chimpanzees show fission–fusion, multi-male–multi-female grouping patterns. A large community includes all individuals who 
regularly associate with one another; such communities comprise an average of 35 individuals, with the largest-known group 
counting 150, although this size is rare. The community separates into smaller, temporary subgroups, or parties. The parties 
can be highly fluid, with members moving in and out quickly or a few individuals staying together for a few days before rejoining 
the community.

Typically, home ranges are defended by highly territorial males, who may attack or even kill neighboring chimpanzees. Male 
chimpanzees are dominant over female chimpanzees and are generally the more social sex, sharing food and grooming each other 
more frequently. Males will cooperate to hunt, but the level of cooperation involved in social hunting activities varies between 
communities. Chimpanzees are noted for their sophisticated forms of cooperation, such as in hunting and territorial defense.

Gorilla (Gorilla species (spp.))
Location and Population

The western gorilla (Gorilla gorilla) is distributed throughout western equatorial 
Africa and has two subspecies: Gorilla gorilla gorilla, or the western lowland 
gorilla, and Gorilla gorilla diehli, or the Cross River gorilla. The eastern gorilla 
(Gorilla beringei) is found in the DRC and across its border into Uganda and 
Rwanda. There are two subspecies of the eastern gorilla: Gorilla beringei 
beringei, or the mountain gorilla, and Gorilla beringei graueri, or Grauer’s gorilla 
(also referred to as the eastern lowland gorilla). 

Population estimates for the western gorilla range between 140,000 and 160,000, 
while as few as 300 Cross River gorillas remain (Oates et al., 2008a). All gorillas are listed as critically endangered (CR) on the 
IUCN Red List, except for the endangered (EN) Grauer’s gorilla, whose status will be reviewed in 2015. Population estimates for 
Grauer’s gorilla are between 2,000 and 10,000 (Robbins and Williamson, 2008). Estimates for the mountain gorilla are between 
780 and 880 individuals (Roy et al., 2014b). The main threats to both species are poaching for the commercial wild meat trade, 
habitat destruction and disease (the Ebola virus in particular) (Robbins and Williamson, 2008; Walsh et al., 2008).

Physiology

The adult male of the eastern gorilla is slightly larger (159–196 cm, 120–209 kg) than the western gorilla (138–180 cm, 145–191 kg). 
Both species are highly sexually dimorphic, with females being about half the size of males. Their life span ranges from 30 to 40 
years in the wild. Mature males are known as “silverbacks” due to the development of a gray saddle with maturity. 

The gorillas’ diet is predominantly ripe fruit and terrestrial, herbaceous vegetation. More herbaceous vegetation is ingested while 
fruit is scarce, in line with seasonality and fruit availability, and protein gain comes from leaves and bark of trees as well as 
animal supplements in the form of ants and termites; gorillas do not eat meat. Mountain gorillas are largely herbivorous, feeding 
mainly on leaves, pith, stems, bark and, occasionally, ants.

Social Organization

Western gorillas live in stable groups with multiple females and one adult male (silverback), whereas eastern gorillas are polygy-
nous and can be polygynandrous, with one or more silverbacks, multiple females, their offspring and immature relatives. Eastern 
gorillas can live in groups of up to 65 individuals, whereas the maximum group size for the western gorilla is 22. Western gorillas 
are not territorial and home ranges overlap extensively. Chest beats and vocalizations are used when neighboring silverbacks 
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come into contact, but mutual avoidance is normally the adopted strategy. Gorillas have also been known to adopt offspring from 

other females (orphans usually) and raise them as their own (Smuts et al., 1987).

Orangutan (Pongo spp.)
Location and Population

The orangutan range is now limited to the forests of Sumatra and Borneo, 

but these great apes were once present throughout much of southern Asia 

(Wich et al., 2008, 2012). Survey data indicate that in 2004 there were approx-

imately 6,500 remaining Sumatran orangutans and at least 54,000 Bornean 

orangutans (Wich et al., 2008). As a result of continuing habitat loss, the 

Sumatran orangutan is classified as critically endangered (CR) and the Bornean 

orangutan as endangered (EN) (Ancrenaz et al., 2008; Singleton, Wich and 

Griffiths, 2008). Both species are listed in Appendix I of CITES. The main 

threats to the species are habitat loss, killings due to human–ape conflict, hunting and the international pet trade (Wich et al., 

2008; Gaveau et al., 2014).

Physiology

Adult males can reach a height of 94–99 cm and weigh 60–85 kg (flanged) or 30–65 kg (unflanged). Females reach a height of 

64–84 cm and weigh 30–45 kg, meaning that orangutans are highly sexually dimorphic. Sumatran orangutans are generally 

slighter than their Bornean relatives. In the wild, males have a life expectancy of 58 years and females 53 years.

Fully mature males develop a short beard and protruding cheek pads, termed “flanges.” Some male orangutans experience 

“developmental arrest,” maintaining a female-like size and appearance for many years past sexual maturity; they are termed 

“unflanged” males. Orangutans are the only great ape to exhibit bimaturism.

Their diet mainly consists of fruit, but they also eat leaves, shoots, seeds, bark, pith, flowers, eggs, soil and invertebrates (termites 

and ants). Carnivorous behavior has also been observed, but at a low frequency (preying on species such as slow lorises). 

Social Organization

The mother–offspring unit is the only permanent social unit among orangutans, yet social groupings between independent 

individuals do occur, although their frequency varies across populations (Wich et al., 2009b). While females are usually relatively 

tolerant of each other, flanged males are intolerant of other flanged and unflanged males (Wich et al., 2009b). Orangutans on Sumatra 

are generally more social than those on Borneo and live in overlapping home ranges, with flanged males continually emitting “long 

calls” to alert others to their location (Delgado and van Schaik, 2000; Wich et al., 2009b). Orangutans are characterized by an 

extremely slow life history, with the longest interbirth interval (6–9 years) of any primate species (Wich et al., 2004, 2009b).

Gibbons (Hoolock spp.; Hylobates spp.; Nomascus spp.; Symphalangus spp.)
All four genera of gibbon generally share ecological and behavioral attributes, such as monogamy in small territorial groups; vocali-

zation through elaborate song (including complex duets); frugivory and brachiation (moving through the canopy using only the 

arms). Due to their dependence on fruit, gibbons rarely have multi-female 

groups (polygyny) and instead remain in small monogamous groups with few 

offspring. They are diurnal and sing at sunrise and sunset, with a significant 

part of their day dedicated to finding fruit trees within their territories.

Hoolock genus

Location and Population

There are two species within the Hoolock genus: the western hoolock 

(Hoolock hoolock) and the eastern hoolock (Hoolock leuconedys). A new 

subspecies of the western hoolock was discovered in 2013: the Mishmi Hills 
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hoolock (Hoolock hoolock mishmiensis) (Choudhury, 2013). The western hoolock’s distribution spans Bangladesh, India and 
Myanmar. The eastern hoolock’s distribution is in China, India and Myanmar. With an estimated population of 2,500 individuals, 
the western hoolock is listed as endangered (EN) on the IUCN Red List. The population of eastern hoolock is much higher at 
293,200–370,000, and it is listed as vulnerable (VU) on the IUCN Red List. Both species are listed in CITES Appendix I, with the 
main threats identified as habitat loss and fragmentation, and hunting for food, pets and for medicinal purposes.

Physiology

The hoolock’s head and body length ranges between 45 and 81 cm; they weigh 6–9 kg, with males slightly heavier than females. 
Like most gibbons, the Hoolock genus is sexually dichromatic, with the pelage (coat) of females and males differing in terms of 
patterning and color. The eastern hoolock also differs from its western counterpart in its pelage, in particular because they have 
complete separation between the white brow markings and a white preputial tuft.

The diet of the hoolock is primarily frugivorous, supplemented with vegetative matter such as leaves, shoots, seeds, moss and 
flowers. While little is known about the diet of the eastern hoolock, it most likely resembles that of the western hoolock.

Social Organization

Hoolocks live in family groups of 2–6 individuals, consisting of a mated adult pair and their offspring. They are presumably territo-
rial, although no specific data exist. Hoolock pairs vocalize a “double solo” rather than the more common “duet” of various gibbons.

Hylobates genus
Location and Population

Nine species are currently included in the Hylobates genus, although there is 
some dispute about whether Müller’s gibbon (Hylobates muelleri), Abbott’s 
gray gibbon (Hylobates abbottii), and the Bornean gray gibbon (Hylobates 
funereus) represent full species. See Table AO1: Great Apes and Gibbons.

This genus of gibbon occurs discontinuously in tropical and subtropical 
forests from southwestern China, through Indochina, Thailand and the Malay 
Peninsula to the islands of Sumatra, Borneo and Java (Wilson and Reeder, 
2005). The overall estimated minimum population for the Hylobates genus 
is about 360,000, with the least abundant species being the moloch gibbon, 

and most abundant being, collectively, the ‘gray gibbons’ (Müller’s, Abbott’s and Bornean gray gibbons). All species are listed 
as endangered (EN) on the IUCN Red List and are in CITES Appendix I. A number of hybrids of these species occur naturally 
and continue to coexist with the unhybridized species in the wild. The main collective threats facing the Hylobates genus are 
deforestation, hunting and the illegal pet trade.

Physiology

Average height across all species is approximately 46 cm for both males and females and their weight ranges between 5 and 
7 kg. With the exception of the pileated gibbon, species in the genus are not sexually dichromatic, although the lar gibbon has 
two color phases, which are not related to sex or age.

Gibbons are mainly frugivorous, with figs being an especially important part of their diet, supplemented by leaves, buds, flowers, 
shoots, vines and insects, while small animals and bird eggs form the protein input.

Social Organization

Hylobates gibbons are largely monogamous, forming family units of two adults and their offspring; however, polyandrous and 
polygynous units have been observed, especially in hybrid zones. Territorial disputes are predominantly led by males, who 
become aggressive toward other males, whereas females tend to lead daily movements and ward off other females.

Nomascus genus
Location and Population

Seven species exist in the Nomascus genus. See Table AO1: Great apes and gibbons.

The Nomascus genus is somewhat less widely distributed than the Hylobates genus, being present in Cambodia, Lao PDR, 
Vietnam and southern China (including Hainan Island). Population estimates exist for some taxa: there are approximately 1,500 
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western black crested gibbons, 130 Cao Vit gibbons and 23 Hainan gibbons. 
Population estimates for the white-cheeked gibbons are not available except 
for some sites, yet overall numbers are known to be severely depleted. The 
yellow-cheeked gibbons have the largest populations among the Nomascus 
gibbons. All species are listed in CITES Appendix I, with four listed as criti-
cally endangered (CR) on the IUCN Red List, two as endangered (EN) and one 
(Nomascus annamensis) yet to be assessed (IUCN, 2014b). Major threats to 
these populations include hunting for food, pets and for medicinal purposes 
as well as habitat loss and fragmentation.

Physiology

Average head and body length across all species of this genus, for both sexes, is approximately 47 cm; they weigh around 7 kg. 
All Nomascus species have sexually dimorphic pelage, with adult males being predominantly black while females are a buffy 
yellow. Their diet is much the same as that of the Hylobates genus: mainly frugivorous, supplemented with leaves and flowers.

Social Organization

Gibbons of the Nomascus genus are mainly socially monogamous; however, most species have also been observed in poly-
androus and polygynous groups. More northerly species appear to engage in polygyny to a greater degree than southern taxa. 
Extra-pair copulations outside monogamous pairs have been recorded, although infrequently. 

Symphalangus genus
Location and Population

Siamang (Symphalangus syndactylus) are found in several forest blocks across Indonesia, Malaysia and Thailand; the species 
faces severe threats to its habitat across its range. No accurate estimates exist for the total population size. The species is 
present in CITES Appendix I and is listed as endangered (EN) on the IUCN Red List. 

Physiology

The siamang’s head and body length is 75–90 cm, and adult males weigh 
10.5–12.7 kg, while adult females weigh 9.1–11.5 kg. The siamang is minimally 
sexually dimorphic, but the pelage is the same across sexes. The pelage is 
black, and the species has a large inflatable throat sac.

The siamang’s diet relies heavily on figs and somewhat less on leaves, which 
allows it to be sympatric with Hylobates gibbons in some locations, since 
the latter focus more on fleshy fruits. The siamang diet also includes flowers 
and insects.

Social Organization

Males and females call territorially, using their large throat sacs, and males will give chase to neighboring males. One group’s 
calls will inhibit other groups nearby, and they will consequently take turns to vocalize. The groups are usually based on monoga-
mous pairings, although polyandrous groups have been observed. Males may also adopt the role of caregiver for infants.

Photo Credits: 

Bonobo: © Takeshi Furuichi, Wamba Committee for Bonobo Research

Chimpanzee: © Arcus Foundation and Jabruson, 2014. All rights reserved. www.jabruson.photoshelter.com

Gorilla: © Annette Lanjouw

Orangutan: © Perry van Duijnhoven 2013

Gibbons: Hoolock: © Dr. Axel Gebauer/naturepl.com; Hylobates: © IPPL; Nomascus: IPPL; Symphalangus: © Pete Oxford/naturepl.com
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BOX AO1 

IUCN Red List Categories and Criteria, and 
CITES Appendices
The IUCN Species Survival Commission has defined various 
categories for each species and subspecies (IUCN, 2012). 
The criteria can be applied to any taxonomic unit at or below 
the species level. In order to be ascribed a specific definition, 
a taxon must fulfil a number of criteria. As all great apes and 
gibbons are placed within the categories of vulnerable, endan-
gered or critically endangered, this text box presents details on 
a selection of the criteria for these three categories. Full details 
of the IUCN Red List Categories and Criteria (in English, 
French and Spanish) can be viewed and downloaded at: http://
jr.iucnredlist.org/documents/redlist_cats_crit_en.pdf. Detailed 
guidelines on their use can also be seen at: http://www.iucn 
redlist.org/documents/RedListGuidelines.pdf.

A vulnerable (VU) taxon is considered to be facing a high risk 
of extinction in the wild. It will number fewer than 10,000 mature 
individuals and there will be evidence of continuing decline and 
a significant reduction (upwards of 50%) in the size of the popu-
lation over the past ten years or three generations.

An endangered (EN) taxon is considered to be facing a very 
high risk of extinction in the wild. It will number fewer than 2,500 

mature individuals and there will be evidence of continuing 
decline as well as a significant reduction (upwards of 50%) 
in the size of the population over the past ten years or three 
generations.

A critically endangered (CR) taxon is considered to be facing 
an extremely high risk of extinction in the wild. It will number 
fewer than 250 mature individuals and there will be evidence 
of continuing decline and a significant reduction (upwards of 
80%) in the size of the population over the past ten years or 
three generations.

CITES Appendices I, II and III to the Convention are lists of 
species afforded different levels or types of protection from 
overexploitation.

All non-human apes are listed in Appendix I, which includes 
species that are the most endangered among CITES-listed 
animals and plants. They are threatened with extinction and 
CITES prohibits international trade in specimens of these spe-
cies except when the purpose of the import is not commercial, 
for instance for scientific research. In these exceptional cases, 
trade may take place, provided it is authorized by the granting 
of both an import permit and an export permit (or re-export 
certificate). Article VII of the Convention provides for a number 
of exemptions to this general prohibition. For more information 
go to: http://www.cites.org/eng/app/.

Ape Socioecology
This section presents an overview of the 
socioecology of the seven species of non-
human apes: bonobos, chimpanzees, gibbons 
(including siamangs), eastern and western 
gorillas, and Bornean and Sumatran orang-
utans. For more detailed information, see 
Wich et al. (2009b), Emery Th mpson and 
Wrangham (2013), Reinartz, Ingmanson and 
Vervaecke (2013), Williamson and Butynski 
(2013a, 2013b), and Williamson, Maisels and 
Groves (2013). 

Gorillas are the largest living primate 
species and the most terrestrial of all the apes. 
Chimpanzees are the most wide-ranging 
ape species in Africa, occurring across 21 
countries (Oates et al., 2008a). Orangutans 
are found in Asia—in both Indonesia and 
Malaysia—and are the only ape to have two 
distinct male types. Gibbons are the most 
numerous of the apes, with 19 species across 
Asia and Southeast Asia.

Great Ape Socioecology
Social organization differs considerably across 
the three great ape genera. 

Both chimpanzees and bonobos form 
dynamic communities, fissioning into smaller 
parties or coming together (fusioning) accord-
ing to food availability and the presence of 
reproductively active females (Wrangham, 
1986). Chimpanzee communities average 
35 members, with a known maximum of 150 
members (Mitani, 2009). Bonobo communi-
ties comprise 10–120 individuals. 

Gorillas live in family groups. Their large 
body size and largely vegetation-based diet 
enable them to cope with fruit shortages and 
to maintain stable groups. Themedian group 
size is ten: one or more adult “silverback” 
males with several females and their offspring. 

Orangutans are semi-solitary and have 
loosely defined communities. Flanged adult 
males, characterized by fatty cheek pads 
and large size, lead a semi-solitary existence 
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Table AO1

Great Apes and Gibbons (adapted from Mittermeier et al., 2013)

GREAT APES

Pan genus

Bonobo Pan paniscus  Democratic Republic of Congo (DRC)

Central chimpanzee Pan troglodytes troglodytes  Angola
 Cameroon
 Central African Republic
 DRC 
 Equatorial Guinea
 Gabon
 Republic of Congo

Eastern chimpanzee Pan troglodytes schweinfurthii  Burundi
 Central African Republic
 DRC
 Rwanda
 Sudan 
 Tanzania
 Uganda

Nigeria–Cameroon chimpanzee Pan troglodytes ellioti  Cameroon
 Nigeria

Western chimpanzee Pan troglodytes verus  Benin
 Burkina Faso
 Gambia
 Ghana
 Guinea
 Mali
 Senegal
 Sierra Leone
 Togo

Gorilla genus

Cross River gorilla Gorilla gorilla diehli  Cameroon
 Nigeria

Grauer’s gorilla (eastern lowland gorilla) Gorilla beringei graueri  DRC

Mountain gorilla Gorilla beringei beringei  DRC 
 Rwanda
 Uganda

Western lowland gorilla Gorilla gorilla gorilla  Angola
 Cameroon
 Central African Republic
 Equatorial Guinea
 Gabon
 Republic of Congo

Pongo genus

Northeast Bornean orangutan Pongo pygmaeus morio  Indonesia 
 Malaysia

Northwest Bornean orangutan Pongo pygmaeus pygmaeus  Indonesia 
 Malaysia

Southwest Bornean orangutan Pongo pygmaeus wurmbii  Indonesia

Sumatran orangutan Pongo abelii  Indonesia
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GIBBONS (excluding subspecies)

Hoolock genus

Eastern hoolock Hoolock leuconedys  China
 Myanmar

Western hoolock Hoolock hoolock  Bangladesh
 India
 Myanmar

Hylobates genus

Abbott’s gray gibbon Hylobates abbotti  Indonesia 
 Malaysia

Agile gibbon Hylobates agilis  Indonesia 
 Malaysia

Bornean gray gibbon Hylobates funereus  Indonesia
 Malaysia
 Brunei Darussalam

Bornean white-bearded gibbon Hylobates albibarbis  Indonesia

Kloss’s gibbon Hylobates klossii  Indonesia

Lar gibbon Hylobates lar  China 
 Indonesia
 Lao People’s Democratic Republic
 Malaysia
 Myanmar
 Thailand

Moloch gibbon Hylobates moloch  Indonesia

Müller’s gibbon Hylobates muelleri  Indonesia

Pileated gibbon Hylobates pileatus  Cambodia
 Lao People’s Democratic Republic
 Thailand

Nomascus genus

Cao Vit gibbon Nomascus nasutus  China 
 Viet Nam

Hainan gibbon Nomascus hainanus  China (Hainan Island)

Northern white-cheeked crested gibbon Nomascus leucogenys  Lao People’s Democratic Republic
 Viet Nam

Northern yellow-cheeked crested gibbon Nomascus annamensis  Cambodia
 Lao People’s Democratic Republic
 Viet Nam

Southern white-cheeked crested gibbon Nomascus siki  Lao People’s Democratic Republic
 Viet Nam

Southern yellow-cheeked crested gibbon Nomascus gabriellae  Cambodia
 Lao People’s Democratic Republic
 Viet Nam

Western black-crested gibbon Nomascus concolor  China
 Lao People’s Democratic Republic
 Viet Nam

Symphalangus genus

Siamang Symphalangus syndactylus  Indonesia 
 Malaysia
 Thailand

Table AO1

Continued
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Figure AO1 

Ape Distribution in Africa 
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(Emery Th ompson, Zhou and Knott, 2012). 
Smaller, unfl anged adult males are compar-
atively tolerant of other orangutans, and 
adult females sometimes travel together for 
a few hours to several days. Sumatran oran-
gutans occasionally congregate when food 
is abundant (Wich et al., 2006).

Ecology

Most great apes live in closed, moist, mixed 
tropical forest, occupying a range of forest 
types, including lowland, swamp, seasonally 
inundated, gallery, coastal, submontane, mon-
tane and secondary regrowth. Eastern and 
western chimpanzees also live in savannah–
mosaic landscapes. Th e largest populations 
are found below 500 m elevation, in the vast 
swamp forests of Asia and Africa (Morrogh-
Bernard et al., 2003; Stokes et al., 2010), 
although eastern chimpanzees and eastern 
gorillas range above 2,000 m altitude. Most 
chimpanzees inhabit evergreen forests, but 
some populations exist in deciduous wood-
land and drier savannah-dominated habitats 
interspersed with gallery forest. Although 
many populations inhabit protected areas, 
a great number of chimpanzee communities, 
especially on the western and eastern coasts 
of Africa, live outside of protected areas, 
including the majority of individuals in coun-
tries such as Guinea, Liberia and Sierra Leone 
(Kormos et al., 2003; Brncic, Amarasekaran 
and McKenna, 2010; Tweh et al., 2014). 

Great apes are adapted to a plant diet, 
but all taxa consume insects, and some kill 
and eat small mammals. Succulent fruits are 
their main source of nutrition, except at 
altitudes where few fl eshy fruits are avail-
able (Watts, 1984). During certain periods, 
African apes concentrate on terrestrial herbs 
or woody vegetation, such as bark. Similarly, 
in Asia, orangutans consume more bark and 
young leaves when fruits are scarce. Sumatran 
orangutans are more frugivorous than their 
Bornean relatives (Russon et al., 2009). 

Gorillas inhabit a broad range of habitats 
across ten African countries. One common-
ality of gorillas across their range is that they 
rely more heavily than any other ape species 
on herbaceous vegetation, such as the leaves, 
stems and pith of understory vegetation, as 
well as leaves from shrubs and trees (Ganas 
et al., 2004; Doran-Sheehy et al., 2009; Masi, 
Cipolletta and Robbins, 2009; Yamagiwa 
and Basabose, 2009). Early research sug-
gested that gorillas ate very little fruit, a 
fi nding that can be attributed to the fact that 
initial studies of their dietary patterns were 
conducted in the Virunga Volcanoes (Watts, 
1984), the only habitat in which gorillas eat 
almost no fruit as it is virtually unavailable; 
these conclusions were adjusted once detailed 
studies were conducted on lowland gorillas. 
While gorillas incorporate a notable amount 
of fruit into their diets when it is available 
(Watts, 1984), they are less frugivorous than 
chimpanzees, preferring vegetative matter 
even at times of high fruit availability (Morgan 
and Sanz, 2006; Yamagiwa and Basabose, 
2009; Head et al., 2011). 

Th e distance travelled per day by gorillas 
declines with increasing availability of under-
story vegetation, varying between approxi-
mately 500 m and 3 km per day. As a result of 
their dietary patterns, they are restricted to 
moist forest habitats (at altitudes ranging 
from sea level to more than 3,000 m) and are 
not found in savannah or gallery forests 
inhabited by chimpanzees. 

Chimpanzees eat mainly fruit, although 
they present an omnivorous diet, which may 
include plant pith, bark, fl owers, leaves and 
seeds, as well as fungi, honey, insects and 
mammal species, depending on the habitat 
and the community; some groups may con-
sume as many as 200 plant species (Humle, 
2011b). Chimpanzees are both terrestrial and 
arboreal; they live in multi-male–multi-
female, fi ssion–fusion communities. A single 
community will change size by fi ssioning 
into smaller parties according to resource 
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availability and activity (food and access to 
reproductive females). Parties thus tend to be 
smaller during periods of fruit scarcity. Th e 
most common aggregations are a mixture of 
males and females with immature off spring. 
Communities living in forest habitats have 
annual home ranges of 7–32 km², while in 
savannah woodland, they range over much 
wider areas, oft en exceeding 65 km². Typically, 
the community’s home range is defended by 
highly territorial males who patrol bounda-
ries and may attack, and even kill, members 
of neighboring communities. Adult female 
chimpanzees oft en spend time alone with their 
off spring or in a party with other females. 

Great apes not only feed, but also rest, 
socialize and sleep in trees. Being large-
brained, highly intelligent mammals, they 
need long periods of sleep and build nests 
in which they spend the night. Th ese beds 
are usually constructed high in trees, 10–30 m 
above ground (Morgan et al., 2006). African 
apes are semi-terrestrial and oft en rest on the 
ground during the daytime, but orangutans 
are almost exclusively arboreal. Th ey are not 
adapted for terrestrial locomotion, although 
Bornean orangutans also travel on the ground 
in both primary and degraded habitat 
(Loken, Spehar and Rayadin, 2013; Ancrenaz 
et al., 2014b). More or less restricted to the 
canopy, orangutans do not travel great dis-
tances on average. Bornean fl anged adult 
males and adult females move 200 m each 
day, unfl anged adult males usually double 
that distance. Sumatran orangutans move 
farther, but still less than 1 km each day 
(Singleton et al., 2009). Th e semi-terrestrial 
African apes range considerably longer 
distances and the most frugivorous roam 
several kilometers each day: bonobos and 
western lowland gorillas average 2 km, but 
sometimes 5–6  km; chimpanzees travel 
2–3 km, with occasional 10 km excursions. 
Savannah-dwelling chimpanzees generally 
range farther daily than their forest-dwelling 
counterparts. See Figure AO3.
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Foraging in complex forest environ-
ments requires spatial memory and mental 
mapping. Th  great apes’ daily searches for 
food are generally restricted to a particular 
location, an area of forest that an individual 
or group knows well. Chimpanzees are 
capable of memorizing the individual loca-
tions of thousands of trees over many years 
(Normand and Boesch, 2009); the other 
great ape species are likely to possess similar 
mental capacities. The area used habitually 
by an individual, group or community of 
a species is referred to as a home range. 
The establishment of a home range helps a 
species to secure access to resources within it 
(Delgado, 2010). 

A male orangutan’s range encompasses 
several (smaller) female ranges; high-status 
flanged males are able to monopolize both 
food and females to a degree, and so may 
temporarily reside in a relatively small area 
(4–8 km² for Bornean males). Orangutan 
home-range overlap is usually extensive, but 
flanged male orangutans establish personal 
space by emitting long calls (see Figure AO4). 
As long as distance is maintained, physical 
conflicts are rare; however, close encoun-
ters between adult males trigger aggressive 
displays that sometimes lead to fights. If 
an orangutan inflicts serious injury on his 
opponent, infection of the wounds can result 
in death (Knott, 1998).

Eastern gorillas range over areas of 
6–34 km² (Williamson and Butynski, 2013a), 
and western gorilla home ranges average 
10–20 km²—and potentially up to 50 km² 
(Head et al., 2013). Gorillas are not territorial 
and neighboring groups’ ranges may overlap 
(see Figure AO4). Encounters between groups 
can occur without visual contact; instead, 
silverback males exchange vocalizations and 
chestbeats until one or both groups move 
away. Groups are less vigilant of each other 
in large swampy clearings where good visi-
bility allows silverbacks to monitor potential 
competitors from a distance (Parnell, 2002). 
In contrast, other research finds that moun-
tain gorillas engaged in contact aggression 
during 17% of studied group encounters 
(Sicotte, 1993). Physical aggression is rare, 
but if contests escalate, fighting between 
silverbacks can be intense. Infections of inju-
ries sustained during intergroup interac-
tions and subsequent deaths have occurred 
(Williamson, 2014).

Chimpanzees living in forest habitats 
have home ranges of 7–41  km² (Emery 
Th mpson and Wrangham, 2013), and more 
than 65 km² in savanna (Pruetz and Bertolani, 
2009). Male chimpanzees are highly terri-
torial and patrol the boundaries of their 
ranges (see Figure AO4). Parties of males 

Key
Chimpanzee = 2,000–10,000 m 

Bonobo = 2,000–6,000 m

Western lowland gorilla = 2,000–6,000 m

Eastern lowland gorilla = 1,500–5,000 m

Sumatran orangutan = flanged 1,000 m, unflanged unknown

Bornean orangutan = flanged 200 m, unflanged 400 m

Figure AO3

Daily Distances Travelled by Great Apes 
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may attack members of neighboring com-
munities and some populations are known 
for their aggression (Williams et al., 2008). 
Victors benefi t by gaining females or increas-
ing the size of their range. Bonobo com-
munities share home ranges of 22–58 km² 
(Hashimoto et al., 1998). Bonobos exhibit 
neither territorial defense nor cooperative 
patrolling; encounters between members of 
diff erent communities are characterized by 
excitement rather than confl ict (Hohmann 
et al., 1999).

Wherever gorillas and chimpanzees are 
sympatric, dietary divisions between the 
species limit direct competition for food. If 
the area of available habitat is restricted, such 
mechanisms for limiting competition will be 
compromised, but it is thought that both 
species are more tolerant of each other when 
they are both attracted to the same highly 
preferred food source, especially in times of 
fruit scarcity (Morgan and Sanz, 2006).

Reproduction

Male apes reach sexual maturity between the 
ages of 8 and 16 years, with chimpanzees 
attaining adulthood at 8–15 years, bonobos 
at 10, eastern gorillas around 15 and west-
ern gorillas at 18. Orangutan males mature 
between the ages of 8 and 16 years, but they 
may not develop fl anges for another 20 years 
(Wich et al., 2004). Female great apes 
become reproductive between the ages of 
6 and 12 years: gorillas at 6–7 years, chimpan-
zees at 7–8, bonobos at 9–12 and orangutans 
at 10–11. Th ey tend to give birth to their fi rst 
off spring between the ages of 8 and 16: 
gorillas at 10 (with an average range of 8–14 
years), chimpanzees at 13.5 years (with a mean 
of 9.5–15.4 years at diff erent sites), bonobos 
at 13–15 years and orangutans at 15–16 years.

Pregnancy length in gorillas and orang-
utans is about the same as for humans; it 
is slightly shorter in chimpanzees and bon-
obos, at 7.5–8.0 months. Apes usually give 

birth to one infant at a time, although twin 
births do occur (Goossens et al., 2011). Births 
are not seasonal; however, conception requires 
females to be in good health. Chimpanzees 
and bonobos are more likely to ovulate when 
fruit is abundant, so in some populations 
there are seasonal peaks in the number of 
conceiving females (Anderson, Nordheim 
and Boesch, 2006), with contingent peaks in 
birth rate during particular months (Emery 
Th ompson and Wrangham, 2008). Bornean 
orangutans living in highly seasonal diptero-
carp forests are most likely to conceive dur-
ing mast fruiting events, when fatty seeds 
are plentiful (Knott, 2005). Sumatran orang-
utans do not face such severe constraints 
(Marshall et al., 2009a). Meanwhile, gorillas, 
who are less dependent on seasonal foods, 
show no seasonality in their reproduction.

All great apes reproduce slowly, due to 
the mother’s high investment in a single off -
spring and the infant’s slow development 

Figure AO4

Size of Ape Home Ranges and Levels of Territoriality
Chimpanzee
Males patrol boundaries, may attack or kill 
neighboring chimpanzees

Bonobo
No territorial 
defense or patrol-
ling, encounters 
create excitement 
not confl ict

Orangutan
Overlap extensive, 
physical confl ict rare, 
fl anged males estab-
lish space through 
vocalizing

Gibbon
Territorial, defend home 
range using vocalizations

Gorilla
Mildly territorial, silverback 
males exchange vocalizations 
and chest beats, physical 
confl ict rare

Home range size
Max.–min.

Level of territoriality
Extreme–none
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and maturation. Infants sleep with their 
mother until they are weaned (4–5 years in 
African apes; 5–6 years in Bornean orang-
utans; 7 years in Sumatran orangutans) or a 
subsequent sibling is born. Weaning marks 
the end of infancy for African apes, but orang-
utan infants remain dependent on their 
mothers until they reach 7–9 years of age 
(van Noordwijk et al., 2009). Females cannot 
become pregnant while an infant is nursing 
because suckling inhibits the reproductive 
cycle (Stewart, 1988; van Noordwijk et al., 
2013). Consequently, births are widely spaced, 
occurring on average every 4–7 years in 
African apes, every 6–8 years in Bornean 
orangutans and every 9 years in Sumatran 
orangutans. Interbirth intervals can be short-
ened by the killing of unweaned offspring by 
a member of the same species (Harcourt and 
Greenberg, 2001), typically an unrelated adult 
male. Infanticide has not been observed in 
orangutans or bonobos, but if a female gorilla 
or chimpanzee with an infant switches group, 
her offspring is likely to be killed by a male in 
her new group, resulting in early resumption 
of her reproductive cycle (Watts, 1989).

Long-term research on mountain goril-
las and chimpanzees has allowed female life-
time reproductive success to be evaluated. 
The mean birth rate is 0.2–0.3 births/adult 
female/year, or one birth per adult female 
every 3.3–5.0 years. Mountain gorilla females 
produce an average of 3.6 offspring during 
their lifetimes (Robbins et al., 2011); similarly, 
chimpanzees give birth to four offspring, 
but only 1.5–3.2 survive beyond infancy 
(Sugiyama and Fujita, 2011).

Key points to be noted are (1) that doc-
umenting the biology of long-lived species 
takes decades of study due to their slow 
rates of reproduction, and (2) that great ape 
populations that have fallen off are likely to 
take several generations to recover (gen-
eration time in the great apes is 20–25 years) 
(IUCN, 2014b). The e factors make great 
apes far more vulnerable than smaller, faster-

breeding species. Orangutans have the slow-
est life history of any mammal, with later 
age at first reproduction, longer interbirth 
intervals and longer generation times than 
African apes (Wich et al., 2009a, 2009b); as 
a result, they are the most susceptible to loss.

Gibbon Socioecology
Gibbons are the most diverse and wide-
spread group of apes. Currently, 19 species 
of gibbon in four genera are recognized:  
9 Hylobates species, 7 Nomascus species,  
2 Hoolock species and the single Sympha-
langus species (IUCN, 2014b). Gibbons 
inhabit a wide range of habitats, predomi-
nantly lowland, submontane and montane 
broadleaf evergreen and semi-evergreen for-
ests, as well as dipterocarp-dominated and 
mixed-deciduous (non-evergreen) forests. 
Some members of the Nomascus also occur 
in limestone karst forests and some popu-
lations of Hylobates live in swamp forest 
(Cheyne, 2010). Gibbons occur from sea 
level up to around 1,500–2,000 m above sea 
level, although this is taxon and location 
specific; for example, Nomascus concolor has 
been recorded at up to 2,900 m above sea 
level in China (Fan Peng-Fei, Jiang Xue-
Long and Tian Chang-Cheng, 2009). Th  
Hylobatidae are heavily impacted by the 
extent and quality of forest as they are arbo-
real (Bartlett, 2007), with the exception of the 
rarely recorded behavior of moving biped-
ally and terrestrially across forest gaps or to 
access isolated fruiting trees in more degraded 
and fragmented habitats.

Gibbons are reliant on forest ecosystems 
for food. Gibbon diets are characterized by 
high levels of fruit intake, dominated by figs 
and supplemented with young leaves, mature 
leaves and flowers (Bartlett, 2007; Cheyne, 
2008b; Elder, 2009), although siamangs are 
more folivorous (Palombit, 1997). Reliance on 
other protein sources, such as insects, birds’ 
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eggs and small vertebrates, is likely under-
represented in the literature. The composi-
tion of the diet changes with the seasons and 
habitat type, with flowers and young leaves 
dominating during the dry season in peat-
swamp forests and figs dominating in diptero-
carp forests (Marshall and Leighton, 2006; 
Fan Peng-Fei and Jiang Xue-Long, 2008; 
Lappan, 2009; Cheyne, 2010). Since gibbons 
are important seed dispersers, their frugi-
vorous nature is significant in maintaining 
forest diversity (McConkey, 2000, 2005; 
McConkey and Chivers, 2007).

Each family group maintains a territory 
that it defends from other groups. Territories 
average 0.42 km² (Bartlett, 2007), but there 
is considerable variation and some indica-
tion that the more northerly Nomascus taxa 
maintain larger territories, possibly related to 
lower resource abundance at some times of 
year in these more seasonal forests. Gibbons 
have been typified as forming socially monog-
amous family groups. Other studies, how-
ever, have revealed they are not necessarily 
sexually monogamous (Palombit, 1994). 
Notable exceptions include extra-pair cop-
ulations (mating outside of the pair bond), 
individuals leaving the home territory to take 
up residence with neighboring individuals 
and male care of infants (Palombit, 1994; 
Reichard, 1995; Lappan, 2008). Research also 
indicates that the more northerly N. nasutus, 
N. concolor and N. haianus commonly form 
polygynous groups with more than one 
breeding female (Zhou et al., 2008; Fan 
Peng-Fei and Jiang Xue-Long, 2010; Fan 
Peng-Fei et al., 2010). The e is no conclusive 
argument regarding these variable social and 
mating structures; they may be natural or a 
by-product of small population sizes, com-
pression scenarios or sub-optimal habitats.

Both males and females disperse from 
their natal groups (Leighton, 1987) and estab-
lish their own territories; females have 
their first offspring at around 9 years of age. 
Data from captivity suggest that gibbons 

become sexually mature as early as 5.5 years 
of age (Geissmann, 1991). Interbirth intervals 
are in the range of 2–4 years, with 7 months’ 
gestation (Bartlett, 2007). Although captive 
individuals have lived upwards of 40 years, 
gibbon longevity in the wild is unknown 
but thought to be considerably shorter. Due 
to the gibbons’ relatively late age of matu-
ration and long interbirth intervals, repro-
ductive lifetime may be only 10–20 years 
(Palombit, 1992). Population replacement in 
gibbons is therefore relatively slow.
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INTRODUCTION
Section 1: Industrial 
Agriculture and Ape 
Conservation

S ocial and economic systems world-
wide are changing rapidly, accompa-
nied by an increasing global demand 
for natural resources, including land, 

water, minerals, energy sources, food and 
timber. In areas where the climate, conflict, 
human population growth, and human 
population movements are affecting avail-
ability, these changes are tied to a scarcity of 
natural resources. The impacts of many of 
these social and economic transformations—
many of which are propelled by the forces 
of globalization—are reflected in changes in 
the climate; the availability and quantity of 
water, toxicity and eutrophication of water-
ways; food scarcity in many areas of the 
world; a loss of biodiversity; and declining 
terrestrial and marine ecosystems. Finding 
the tools to both understand and address 
the complexity of these interrelated trends, 
and to implement strategies to balance envi-
ronmental needs with social and economic 
requirements, is the foremost challenge 
facing us today. Th  State of the Apes series 
is an effort to contribute to this search by 
providing accurate information on the cur-
rent situation, identifying viable solutions, 
and presenting apes as a flagship species 

Biodiversity has essential social, economic, 
cultural, spiritual and scientific values and 
its protection is hugely important for human 
survival. Th  rapid loss of biodiversity, unprec-
edented in the last 65 million years, is jeopard-
ising the provision of ecosystem services that 
underpin human well-being. [. . .] Measures to 
conserve biodiversity and make a sustainable 
society possible need to be greatly enhanced 
and integrated with social, political and eco-
nomic concerns. 

Statement from the Blue Planet Prize Laureates: Gro 
Harlem Brundtland, Paul Ehrlich, José Goldemberg, 
James Hansen, Gene Likens, Amory Lovins, Suki 
Manabe, Bob May, Hal Mooney, Karl-Henrik Robèrt, 
Emil Salim, Gordon Sato, Susan Solomon, Nicholas 
Stern, M. S. Swaminathan, Robert Watson, Barefoot 
College, Conservation International, International 
Institute for Environment and Development and the 
International Union for Conservation of Nature. 
(Brundtland et al., 2012, p. 2)

The one process now going on that will take 
millions of years to correct is the loss of genetic 
and species diversity by the destruction of 
natural habitats. This is the folly our descend-
ants are least likely to forgive us.

E.O. Wilson, Biophilia (Wilson, 1984, p. 121)
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that can contribute to the conservation of 
tropical forest ecosystems worldwide. 

Commissioned by the Arcus Foundation 
and published biennially, State of the Apes 
has a twofold objective: to raise awareness 
about the status of apes around the world 
and to present detailed information on the 
impacts of human activities on apes and ape 
habitats. Accordingly, the publication com-
prises two sections. The first of these, the 
thematic section, focuses on a different key 
theme in each edition; it presents original 
research and rigorous analysis of the cur-
rent situation and highlights selected best 
practice, with a view to stimulating debate, 
informing policy and practice, and promot-
ing efforts to integrate economic and social 
development with conservation of wilderness 
and wildlife. Section 2 consists of two chap-
ters that consider the status and welfare of 
apes, in their natural habitat and in captivity. 
By using apes as an example, the publication 
also aims to underscore the importance of 
species conservation.

State of the Apes covers all non-human 
ape species, namely bonobos, chimpanzees, 
gibbons, gorillas and orangutans, as well as 
their habitats. Ape ranges cover countries 
throughout the tropical belt of Africa and 
South and Southeast Asia. For details on 
each ape species, including their ecology and 
geographic range, see the Apes Over view 
(page x). Robust statistics on the status and 
welfare of apes are derived from the A.P.E.S. 
Portal (Ape Populations, Envi ronments 
and Surveys) (IUCN SSC, n.d.), with abun-
dance estimates of the different ape taxa 
presented in the Abundance Annex, avail-
able on the State of the Apes website at 
www.stateoftheapes.com.

Apes are vulnerable to many threats 
posed to their habitats by humans. Many of 
these threats are linked to the human use 
of their habitats, as well as more direct 
interactions, such as hunting and capture. 

Photo: Measures to con-
serve biodiversity and make 
a sustainable society pos-
sible need to be greatly 
enhanced. © HUTAN - 
Kinabatangan Orang-utan 
Conservation Project

Since apes are closely related to humans, 
they are vulnerable to many of the same 
diseases and stresses. As forests are opened 
by human encroachment, the proximity 
between apes and humans is increasing, as 
is the incidence of direct contact with each 
other. To promote an understanding of 
both the impact and extent of these changes 
with respect to land use, this edition brings 
together the expertise and experiences of 
leading scholars and practitioners from 
various sectors, including civil society, indus-
try and academia, with the ultimate aim of 
identifying possibilities and potential for 
avoidance and mitigation of harm.

The first edition of State of the Apes pre-
sents research, analysis, case studies and 
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best practice from a range of key stakehold-
ers relating to the interface between ape 
conservation and the extractive industries. 
This second edition does the same in rela-
tion to the interface between conservation 
and industrial agriculture (see Box I.1). It 
examines relevant factors such as the driv-
ers behind agricultural expansion and land 
investments, governance and the legal frame-
work at this interface, and voluntary stand-
ards and certification. By aiming to take an 
objective approach to the subject matter, 
this volume is designed to contribute to 
improvements in current conservation prac-
tice and to inform and influence stakehold-
ers, policy and practice in sectors as diverse 
as commerce (agribusiness, manufacturing 

BOX I.1  

Industrial Agriculture: Definitions and Usage
State of the Apes defines the term “industrial agriculture” as a method 
of intensive crop production that is characterized by large monoculture 
farms and plantations that rely heavily on chemicals, pesticides, herbi-
cides, fertilizers, intensive water use, and large-scale transport, storage 
and distribution infrastructure. While this edition uses the term “industrial 
agriculture,” it is also referred to as industrial farming, intensive agri-
culture or farming, plantation agriculture, large-scale agriculture and 
commercial farming.

Monocultures are a key feature of industrial agriculture; they are part of 
a strategy to achieve economies of scale and reduce production costs. 
The term “concession” refers to a relatively large area of land that is 
allocated to agricultural investors for the industrialized production of 
crops, generally by a government. 

Even though smallholder farmers are known to have significant impacts 
on tropical forests, including ape habitats (Etiendem et al., 2013), it is 
beyond the scope of this publication to consider all agricultural sectors. 
For this reason, this volume only covers smallholder farmers who are 
part of a system that relies on an industry partner to provide inputs or 
purchase the commodity, thereby contributing to an expansive mono-
culture landscape. In these relationships, the farmers are also known 
as “outgrowers.”

On the same basis, this edition considers only the interface of ape 
conservation and crop production, including agroforestry and tree 
crops, even though industrial agriculture may also refer to the industri-
alized production of livestock, poultry and fish. Key commodities such 
as cocoa, coffee, palm oil, paper and pulp, rubber, sugarcane and tea, 
produced as a result of large-scale production, are included. 

and retail), law (legislative protections, 
industry regulation), civil society and human 
development—not least by showing how 
these communities interrelate and affect the 
status and welfare of apes, and of people. At 
the policy level, this volume aims to intro-
duce ape conservation into local, national, 
regional and international policy dialogues; 
industry policy and practice; and develop-
ment and economic planning.

This introductory chapter provides a 
brief overview of the context in which indus-
trial agriculture operates and the broader 
linkages to ape conservation globally. The
specifics of this interaction are more fully 
explored in the six thematic chapters, which 
are summarized below. 
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Industrial Agriculture 
and Apes
Based on the projected growth of the human 
population, and anticipated development of 
global demand for agricultural products, it is 
estimated that global agricultural production 
will have to increase by an estimated 60% 
from 2005 to 2050 to meet the anticipated 
global demand for agricultural products, 
such as food and biofuels (Alexandratos and 
Bruinsma, 2012, p. 7). An estimated addi-
tional 700,000 km² (70 million ha) of land 
will be needed to meet this demand. Since 
production is expected to decline in devel-
oped countries, however, developing coun-
tries will be required to make available a 
projected 1.32 million km² (132 million ha) of 
land, primarily in sub-Saharan Africa and 
Latin America (Alexandratos and Bruinsma, 
2012, p. 11).

The Institute of Economic Affairs high-
lights efficient, large-scale industrial agricul-
ture as a solution to these demands (Boyfield, 
2013). In stark contrast, the G20 Inter-Agency 
Working Group on food security points 
to evidence that large-scale land acquisi-
tions in developing countries to create “mega-
farms” are the type of investment least 
likely to generate significant net benefits to 
host countries and local communities in 
terms of agricultural development (IAWG, 
2011). The Working Group suggests that 
smallholder farming based on contract 
farming, outgrower schemes and joint ven-
tures with farmer groups is more condu-
cive to sustainable economic development. 
The introduction of genetically modified 
organisms (GMOs) into agricultural produc-
tion has enormous potential to influence 
the dynamics of the industry. Although of 
significant importance in many parts of the 
world, GMO use remains relatively rare in 
ape range states across both Africa and 
South east Asia and is therefore not consid-
ered in this volume. 

The tropical ecosystems in sub-Saharan 
Africa and Latin America are the primary 
extensive areas of land left with potential for 
the development of industrial agriculture 
(Laurance, Sayer and Cassman, 2014b). The
expansion and development of the agricul-
tural estate would not only have obvious 
implications for forested habitats and wild-
life populations, but also significant indirect 
impacts on humans, not least through the 
release of greenhouse gases and conse-
quent acceleration of climate change. While 
Chapter 1 and other sections in this volume 
touch on the risks and impacts of climate 
change, this important issue will be addressed 
in much greater depth in a future edition of 
State of the Apes. 

For agriculture to be sustainable and 
able to meet the demand for food and other 
commodities, it needs to be considered in 
the context of a rapidly changing world. It 
is critical to understand how factors such 
as urbanization, growing inequalities and 
divisions between the poor and the wealthy, 
human migration, climate change, water 
shortages and floods, environmental degra-
dation, globalization and changing dietary 
preferences are influencing agricultural pro-
duction and practice around the world. As 
this volume demonstrates, industrial agri-
culture is a major cause of encroachment 
into tropical forests. Documented effects of 
forest degradation and clearance on wildlife, 
including great apes and gibbons, illustrate 
the impact industrial agriculture can have on 
biodiversity. The ramifications include local 
and global food insecurity and pressures 
on productive capacity as well as entire eco-
systems. The complex political, social and 
economic decision-making that drives the 
expansion of industrial agriculture needs 
to consider the environmental factors that 
underpin the industry, and the diversity of 
species that is required for ecosystem health. 
In this context, apes can serve as an indicator 
species for biodiversity in general.
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A significant proportion of tropical for-
est in South and Southeast Asia has already 
been converted to serve the needs of large-
scale agricultural production systems. In 
drawing attention to the consequences of 
this expansion for apes and their habitats, 
this edition seeks to inform the trajectory 
of industrial agriculture in Africa, where 
cultivation rates are relatively low but pre-
dicted to increase dramatically in the fore-
seeable future. Palm oil—used for food, 
cosmetics, toiletries and biofuels—is the 
fastest-growing monoculture in the world 
(Gerber, 2011; FAO, 2014a) and will likely 
account for a considerable portion of that 
expansion. Since 42% of Africa’s great ape 
population inhabit areas suitable for oil 
palm development, and since only a small 
proportion of that land is protected, the 
expansion of this crop is certain to have a 

serious impact on apes (Wich et al., 2014). 
As reflected in this volume, more research 
has been carried out on the production of 
palm oil than on any other commodity. 
Due to its expansive industrial production, 
palm oil is the commodity that has had the 
greatest impact on ape habitats in Asia and 
that poses the most significant threat to those 
in Africa. This edition also assesses the 
impacts of a number of other crops on ape 
conservation and welfare, including acacia, 
cacao, rubber, sugarcane and tobacco, thereby 
speaking to any industrial-scale agricultural 
production undertaken in ape habitats.

Chapter Highlights
Thefirst six chapters of this edition of State 
of the Apes focus on the various aspects of 

Photo: Palm oil—used for 
food, cosmetics, toiletries 
and biofuels—is the fastest-
growing monoculture in  
the world.  
© Wilmar International
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the interface of industrial agriculture and 
ape conservation. Chapter 1 provides a 
broad overview of the direct and indirect 
impacts of industrial agriculture on apes 
and ape habitat. Chapter 2 discusses the 
overlap between industrial agriculture and 
ape conservation and considers contexts 
within which this interface has developed. 
Chapter 3 focuses on Africa, the continent 
whose apes have been least affected by indus-
trial agriculture. Given that this situation is 
expected to shift significantly in the coming 
decades, the chapter lays out an in-depth 
analysis of the context and drivers of agri-
cultural expansion—and of their predicted 
interaction with apes. Chapter 4 presents 
an analysis of the legislative frameworks at 
the interface of industrial agriculture and ape 
conservation across a number of ape range 
states and discusses the relevance of engage-
ment with legal instruments to influence the 
relationship between the two sectors. A dis-
cussion of the establishment and evolution 
of a key voluntary standard, the Roundtable 
on Sustainable Palm Oil (RSPO), and an 
assessment of its impact on ape conserva-
tion form the basis of Chapter 5. Thisvolun-
tary standard resonates markedly with ape 
conservation due to the extensive impact of 
palm oil production on ape habitats, espe-
cially in the Asian context. Chapter 6 puts 
forward the current understanding of ape 
ecology in relation to impacts of industrial 
agriculture. While formal research at this 
interface remains limited, particularly in 
relation to African great apes and Asian 
gibbons, the chapter offers insight based on 
research in ape socioecology and observa-
tions from expert primatologists.

Section 2 is made up of two chapters that 
focus on broader conservation issues for apes 
across Africa and Asia (Chapter 7) and for 
those in captivity (Chapter 8). The chapter 
highlights are included in the introduction 
to Section 2 (see page 194). 

Section 1: The Interface of 
Industrial Agriculture and 
Ape Conservation
Chapter 1: Direct and Indirect 
Impacts of Industrial Agriculture

As the human population grows and the 
associated demand for land for cultivation 
of both food and non-food commodities 
increases, particularly in the tropics, agri-
culture will inevitably have an impact on 
apes and their habitats and affect their 
chances for survival. The impacts will be 
felt not only through the clearing of land 
for large-scale plantations, but also through 
increasing contact between ape popula-
tions that are squeezed into ever-shrinking 
patches of forest, as well as between apes 
and humans, as they compete for space 

Photo: Tobacco growing 
on recently cleared forest 
land in Bulindi, Uganda.  
© Matthew McLennan
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and for food. Th  mounting frequency of 
interactions between humans and apes will 
inevitably lead to the killing and capture of 
increasing numbers of apes. This chapter 
explores the direct and indirect impacts of 
industrial agriculture, evaluating the rele-
vance of industrial agriculture—and palm 
oil in particular—for poverty reduction 
and land tenure. It also discusses the inter-
face between industrial agriculture and 
climate change and—via two case studies, 
one from Kalimantan, Indonesia, and the 
other from Bulindi, Uganda—reveals how 
the development of industrial agriculture 
affects apes as a result of increased exposure 
to people and human activity. The final 
section reviews factors that could motivate 
the agricultural industry to engage in ape 
conservation and mitigation strategies—
and the means for such engagement. 

Chapter 2: Extent of Overlap 

This chapter explores the extent to which 
industrial agriculture overlaps with ape 
habitats. Th ough the use of a number of 
data sets, including the Land Matrix and 
the Global Forest Watch online platform, 
several patterns emerge. Comparisons show 
that in Asia, where a significant amount of 
land has been allocated to industrial agri-
cultural use, the impact on ape habitats is 
far greater than in Africa; they also reveal 
regional differences within Africa, with 
industrial agriculture concessions seemingly 
concentrated in West Africa. Other issues, 
such as agricultural concessions overlapping 
with protected areas, point to inadequate 
planning and governance with respect to land 
use and allocation.

Th ee case studies—Cameroon, Liberia 
and on the island of Borneo—explore the 
evolution of deforestation due to industrial 
agriculture. A common finding is that indus-
trial agriculture was first established under 
colonial administrations; yet while signifi-
cant deforestation linked to industrial agri-
culture continued across Borneo for decades 
after the end of colonial rule, this course was 
not pursued in the other locations, largely 
due to differing political contexts, including 
a lengthy civil war in Liberia. In response to 
a recent resurgence of interest in developing 
the agricultural sector, however, the alloca-
tion of concessions has been on the rise in 
both Cameroon and Liberia. In Liberia, a 
recent agreement with Norway for results-
based development aid holds some promise 
for ensuring that decision-making on agri-
cultural expansion takes into consideration 
areas of significant biodiversity, including ape 
habitats, and local communities. 

Chapter 3: Cause of Conversion—
Focus on Africa

The forests of the Congo Basin and West 
Africa present some of the largest areas 
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suitable for the expansion of industrial agri-
culture and are also home to important pop-
ulations of great apes. Agriculture already 
represents a significant part of sub-Saharan 
Africa’s economy; however, a shift in the 
composition of this sector—essentially from 
one dominated by smallholders to one that 
is increasingly industrial in nature—is likely 
to have significant implications for the conti-
nent’s forests and ape habitats. Thischapter 
presents details on the drivers of this shift  
including information on the geographic 
variation and extent of crops that land invest-
ments have targeted. Oilseed crops, includ-
ing oil palm, castor, sesame and sunflower, 
have attracted the most commercial inter-
est, with oil palm being the second-largest 
crop in terms of total land area purchased 
for cultivation. The recent increase in the 
number of large-scale land acquisitions in 
Africa has been accompanied by impacts on 
apes and tropical forest. While the expan-
sion continues to be driven by the increase in 
the global demand for commodities—as well 
as by relatively easy access to land and low 
set-up costs in Africa compared to else-
where—the development of the industry 
has been affected by the Ebola outbreak in 
West Africa and the global decline in palm 
oil prices. Despite the challenges, investor 
interest is likely to persist, especially as 
domestic and regional demand is predicted 
to increase and current production is not 
adequately supplying those markets. What 
remains to be seen is whether African states 
pursue the Asian model of clear felling large 
tracts of land to convert to agriculture or look 
to Brazil for examples of agricultural devel-
opment that has championed smallholders, 
an approach that holds greater promise for 
protecting ape habitats.

Chapter 4: Legal Frameworks

Engaging with legislative frameworks can 
help to shape how the interface between 
industrial agriculture and ape conservation is 

perceived and managed. Thischapter focuses 
on the national legal systems across eight 
ape range states—Cambodia, Cameroon, 
the Democratic Republic of Congo, Gabon, 
Indonesia, Liberia, Malaysia and Myanmar 
—all of which also have significant agri-
businesses. In exploring the extent to which 
legislation interfaces with ape conservation, 
it reviews agribusiness tenure arrangements 
and highlights conflict with conservation, 
such as requirements that companies make 
productive use of all land within their con-
cessions despite possible contravention of 
environmental considerations. The chap-
ter also assesses the process by which agri-
business concessions are allocated, pointing 
to institutional complexities and power 
dynamics that influence decisions. It then 
discusses the role and extent of provisions 
for environmental protections, such as the 
Environmental Impact Assess ment, and 
the degree of transparency and monitoring 
of compliance with legislation on species 
protection, which is often hindered in the 
face of competing agribusiness interests. 
Unsurprisingly, institutional capacity and 
political economy considerations are at the 
root of poor environmental protection, a 
state of affairs that is unlikely to improve in 
the absence of robust mechanisms to sanc-
tion governments. Yet as the chapter’s case 
study demonstrates, legal mechanisms have 
been used to uphold the enforcement of 
environmental laws: in Sumatra, such mech-
anisms proved successful in blocking the 
attempted encroachment of agribusiness 
into the Tripa peat swamp forests, which 
would have resulted in the destruction of 
ape habitat. 

Chapter 5: The RSPO

Voluntary standards and certification have 
emerged as a dominant avenue for integrat-
ing sustainability into commodity production. 
Th y have been developed in response to 
weak or ineffective state regulation and seek 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


 Introduction Section 1

9

to address concerns, primarily driven by 
consumers, in relation to the social and envi-
ronmental impacts of commodity produc-
tion. This chapter assesses a key voluntary 
standard, the Roundtable on Sustainable 
Palm Oil, which focuses on promoting the 
sustainable production of palm oil in the 
tropics. It presents details on three inter-
related issues. First, it considers the RSPO’s 
background and its evolution into a func-
tioning institution that is essentially driven by 
process, highlighting the tension between 
the standard’s objective to transform the 
global palm oil market and the resultant need 
to hold its members accountable. Second, it 
reviews the challenges facing the RSPO as 
it aims to ensure adherence to robust environ-
mental and social principles. Specifically, it 
looks into membership influence on decision-
making and the consequences of a lack of 
scientific clarity on interpretation and on 
the definition of what exactly should con-
stitute certified sustainably produced palm 
oil. Thi d, the chapter analyzes the RSPO’s 
focus on the largest palm oil producers, an 
approach that presents both an opportunity 
and a challenge. On the one hand, recent 
commitments by companies that supply 
more than 90% of the palm oil industry to 
“no deforestation, no peatland and no exploi-
tation” policies could significantly enhance 
the RSPO’s impact. On the other hand, poor 
engagement and inclusion of smallholders 
and other stakeholders—such as local com-
munities and governments at the regional, 
national and local levels—may ultimately 
undermine the recent strides that have 
been made.

Chapter 6: Ecological Impacts

The e are significant gaps in our under-
standing of the impact of industrial agri-
culture on ape ecology. To enable a more 
robust analysis of this issue, this chapter 
reviews formally published materials and 
gray literature; it also includes the findings 

from a survey conducted by members of the 
International Union for Conservation of 
Nature, the Species Survival Commission, 
and the Primate Specialist Group’s Sections 
on Great Apes and Small Apes. 

Forest clearance and degradation for 
the development of industrial agriculture 
have a direct impact on ape populations 
through habitat destruction and fragmen-
tation, which may lead to stress, increased 
morbidity and death among apes. By facili-
tating access to previously remote areas 
and thereby promoting commercial hunting, 
including that of apes, industrial agricultural 
development also has an indirect impact on 
ape populations. Further, forest clearance can 
coincide with significant influxes of people 

Photo: Orangutan foraging 
in an oil palm plantation.  
© HUTAN - Kinabatangan 
Orang-utan Conservation 
Project
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ape habitats; some ape species risk losing 
their last remaining pockets of habitat. In 
presenting an overview of the extent of the 
impact and interaction between apes and 
industrial agriculture, this edition provides 
details on how these interactions are mani-
fested, not only in relation to apes, but also in 
relation to the development of the industry. 

A key finding that resonates through-
out this edition is the critical significance 
of effective land use planning—at the rele-
vant landscape-level scale. By incorporating 
economic, social and environmental consid-
erations, land use plans can help to ensure 
equitable and sustainable management of 
land and resources, in part by identifying 
key areas to be protected and by securing 
appropriate corridors to connect forests that 
are protected and managed in a sustainable 
manner. Given that land use planning is 
rarely carried out effectively in any part of 
the world, the promotion of its application 
is among the most urgent priorities for the 
conservation of apes—and of biodiversity 
in general.

Finally, this edition of State of the Apes 
underscores the lessons learned from the 
rapid expansion of industrial agriculture in 
Asia, which, if acknowledged, suggest ways 
to ensure a more sustainable trajectory of 
industrial agriculture development in Africa. 
In this sense, this volume is a timely resource 
—one that can inform a more responsible 
approach to future agricultural development 
and conservation in Africa and influence 
further agricultural development in Asia. 
In all affected contexts, better engagement 
among all stakeholders, including smallhold-
ers and local communities, is imperative if 
shifts in the impacts of industrial agricul-
ture on the natural world are to be achieved.

Acknowledgments
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into an area, prompting further clearance 
across the landscape and potentially expos-
ing apes to disease. Of all the apes, gibbons 
are probably most affected by industrial agri-
culture, due to their territorial and strictly 
arboreal nature. While the great apes are 
likely to fare somewhat better—partly thanks 
to their ability to enter agro-industrial land-
scapes to forage, sleep or disperse—they 
cannot survive in plantations alone and need 
forest and natural habitat for long-term 
survival. The ongoing fragmentation of 
ape populations and the use of ape habitats 
for industrial agriculture is likely to result in 
long-term population decline and possible 
local extinction of species. Changing this 
course will require specific research on how 
this industry is affecting apes and their 
habitats, combined with the implementation 
of land use planning that incorporates essen-
tial ecological functions. 

Conclusion
By bringing to the fore the myriad issues 
associated with both ape conservation and 
industrial agriculture, this edition of State of 
the Apes takes a first step in identifying per-
spectives on the interface between large-
scale agricultural production systems and 
biodiversity conservation. A considerable 
force in economic development, industrial 
agriculture interfaces with ape conservation 
in ways that represent a fundamental chal-
lenge for natural resource management 
more broadly. 

It is clear that pressure on tropical eco-
systems to supply global markets will be 
enormous. The principal frontiers for the 
future development of key global agricul-
tural commodities are in Africa and Latin 
America—which are home to the largest 
tropical forests that have been identified as 
“suitable” for agricultural development. In 
Africa and Southeast Asia, this expansion will 
have significant impacts on the remaining 
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Introduction
Tropical ecosystems sustain much of the 
earth’s biodiversity, provide countless nat-
ural products and services—both locally 
and globally—and play critical roles in the 
regulation of the climate and the carbon 
and hydrological cycles. The expansion of 
agriculture into tropical forest ecosystems 
will therefore have enormous impacts on 
factors such as human and animal health 
(Karesh et al., 2012), energy options and 
prices, biodiversity conservation and infra-
structure (see Box 1.1). In addition, this 
expansion might drive, or be affected by, 
conflict in areas of resource scarcity. The e 
factors all directly affect human survival and 
that of countless other species. The rapid 
expansion of agriculture is the main driver 

CHAPTER 1

Economic Development and 
Conservation of Biodiversity: 
Understanding the Interface of 
Ape Conservation and Industrial 
Agriculture 
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of tropical forest loss (Sodhi et al., 2010). In 
much of the world, such expansion is led by 
large-scale, industrial agriculture, although 
small-scale agriculture also has a signifi -
cant impact in some countries, particularly 
those in Africa. 

Over the past 50 years, agricultural expan-
sion has primarily been related to the foods 
and oils that form the basic diet for most of 
the world’s human population: cassava, corn, 
palm oil, plantain, potato, rice, sorghum, soy-
bean, sugar, sweet potato, wheat and yam. 
Many other crops, including cacao, coff ee, 
peanuts, rubber, tea and tobacco, as well as 
various fruit crops, are also grown on indus-
trial plantations. Th e main vegetable oils 
produced for global consumption include 
those made from coconut, cotton, oil palm, 
peanut, rapeseed, soybean and sunfl ower 
(Boyfi eld, 2013). Only palm oil and coco-
nut oil are exclusively grown in the tropics. 
Palm oil accounts for 40% of the vegetable 
oil produced worldwide (Boyfi eld, 2013; 
USDA, 2014b).

Tropical forests in Africa and Latin 
America are the main frontiers for the future 
development of industrial agricultural plan-
tations, particularly for oil palm. Th ere is 
agreement within the agricultural develop-
ment sector that the Amazon and Congo 
basins hold enormous potential for the 
creation of large-scale oil palm planta-
tions, with 290,000 km2 (29 million ha) of 
land suitable for oil palm cultivation in the 
Amazon alone (Corley and Tinker, 2003; 
Embrapa, 2010, cited in UNEP, 2011). Th e 
Institute for Economic Aff airs estimates that 
2.5–3.0 million km2 (250–300 million ha) 
of land is suitable for food crops in sub-
Saharan Africa, where only 1.8 million km2 
(183 million ha) is currently under cultivation 
(Boyfi eld, 2013). As Figure 1.1 shows, all the 
geographic areas most suitable for new oil 
palm development are in the tropics (UNEP, 
2011). To a large extent, these areas also boast 
the greatest species diversity and abun-
dance. Yet, due to the relatively high costs 
of labor and complex social and economic 

FIGURE 1.1 

Surface Cultivated and Model of Suitability for Oil Palm Plantations

Data sources: Model of suitability for oil palm plantations from IIASA (2002) and FAO (2002). Surface of oil palm cultivated from FAO (2009a)

Source: UNEP (2011)
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factors in Brazil and other parts of the neo-
tropics, the palm oil industry is not as likely 
to see a huge expansion in this region as it is 
to focus on sub-Saharan Africa. 

One means to protect intact tropical 
moist forests and biodiversity from conver-
sion to agricultural plantations is to cultivate 
low-carbon-density land (LCDL)—includ-
ing degraded forests—in both the neotrop-
ics and afrotropics. This approach avoids 
the release of carbon from the conversion 
of intact tropical forests and protects bio-
diversity. Sustaining the projected 17–29% 
increase in the cultivation of the three main 
commodity crops—oil palm, sugarcane and 
natural rubber—will require an estimated 
additional 600,000–660,000 km2 (60–66  
million ha) of land in the tropical moist 
forest belt over the next 50 years (Dinerstein 
et al., 2014). 

Much has been studied and written 
about the history and processes of oil palm 
development—and about the impacts of the 
crop on the environment. Far less is known 
about the impact of other agricultural 
crops grown at industrial scale. It is clear, 
however, that industrial cultivation of any 
commodity that involves the conversion of 
forest to an agricultural landscape will reduce 
forest cover and human accessibility to for-
est resources, including wildlife (see Box 1.2). 
Given the availability of relevant data and 
the relatively broad scope of research on 
oil palm production—as well as the related 
threats posed to biodiversity—this chapter 
(and the whole volume) is weighted heavily 
toward this particular crop and its impacts 
on tropical moist forests. It also presents 
findings of research on other industrial 
agricultural commodities, particularly if 
these have an impact on ape populations 
and habitats. 

This chapter presents an overview of 
some of the critical issues at the interface 
between apes and industrial agriculture. 
To that end, it is divided into four sections. 
The initial section assesses the relevance of 

industrial agriculture—and specifically oil 
palm and palm oil—to poverty reduction. 
The second section discusses the impact of 
industrial agriculture on climate change. Th  
third section, which explores the impact of 
industrial agriculture on apes, features two 
case studies that illustrate how the develop-
ment of industrial agriculture affects apes 
as a result of increased exposure to people 
and human activities. The final section 
addresses the potential motivation for the 
agricultural industry to engage in ape con-
servation strategies and to mitigate the loss 
of ape habitats—and the means to do so.

Key findings of the chapter include the 
following:

  Oil palm development is not always 
beneficial to poverty reduction; in fact, 
it often exacerbates poverty while also 
degrading the natural resource base on 
which human livelihoods depend.

  Although the destruction of natural 
forest to create industrial agricultural 
plantations involves replacing one vege-
tation type with another, it does produce 
net carbon emissions and is contribut-
ing to carbon levels in the atmosphere, 
thereby aggravating climate change.

  The expansion of industrial agriculture 
into areas inhabited by apes can have 
multiple repercussions, including the 
loss of habitat, the killing of apes and 
an increase in conflict between humans 
and apes through competition over land 
and resources.

  While research has identified some man-
agement options and practices that agri-
cultural developers can implement to 
promote the protection of forest habitats 
and conservation of apes—such as the 
translocation of resident apes and the 
maintenance of forest patches and cor-
ridors—more studies are required to 
enhance understanding of the ecological 
and social impacts of this industry.
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BOX 1.1 

The Global Roadmap Project 
There is a growing need to enhance our general understand-
ing of and our ability to measure and assess the direct and 
indirect impacts of industrial agriculture on forest ecosystems 
and ape populations. That is particularly the case with respect 
to infrastructure development, such as roads (see Figure 1.2). 
The International Energy Agency anticipates that 25 million km 
of new roads will be built by 2050—60% more than were built 
in 2010. Around 90% of these new roads will probably be built 
in developing countries, largely in tropical forests that sustain 
exceptional biodiversity and vital ecosystem services (Dulac, 
2013). Research shows that roads that penetrate into forests 
or wilderness often cause significant environmental problems, 
including habitat loss and fragmentation, overhunting, wildfires 
and other environmental degradation, often with irreversible 
impacts on ecosystems and wildlife (Laurance et al., 2001; Blake 
et al., 2007; Adeney, Christensen and Pimm, 2009; Laurance, 
Goosem and Laurance, 2009; Laurance et al., 2014a). 

In many nations, efforts to plan and zone roads are seriously 
inadequate (Laporte et al., 2007; Laurance, 2007; Laurance et 
al., 2014a). Since there is no strategic global system for zoning 
roads, each road project must be assessed individually, with 
little information on its broader environmental context (Burgués 
Arrea et al., 2014; Laurance et al., 2014a). 

For these reasons, a group of environmental scientists, geog-
raphers, planners and agricultural specialists devised the 
Global Roadmap Project, a scheme for prioritizing road build-
ing around the world (Laurance and Balmford, 2013; Laurance 

et al., 2014a; Global Roadmap, n.d.). This large-scale zoning 
plan seeks to limit the environmental costs of road expansion 
while maximizing its benefits for human development—espe-
cially for increasing agricultural production, an urgent prior-
ity given that global demand for agricultural commodities is 
expected to grow significantly in developing countries over 
the next few decades (Alexandratos and Bruinsma, 2012). 

The Global Roadmap has identified three components—or 
layers—that are necessary to analyze the design and influence 
the approval of new roads and road improvements. The first 
is an environmental-values layer that estimates the natural 
importance of ecosystems; the second is a road-benefits layer 
that shows the potential for increased agricultural production, 
in part via new or improved roads. The third layer shows the 
distribution of terrestrial protected areas around the world. The 
Global Roadmap Project argues that protected areas should 
remain road-free wherever possible to limit the deleterious 
impacts that such roads often have on natural ecosystems.

Based on the combination of these three components, the 
Global Roadmap identifies areas of high environmental value, 
where future road building should be avoided; areas where 
strategic road improvements could promote agricultural 
development with relatively modest environmental costs; and 
“conflict areas,” where road building could have sizeable ben-
efits for agriculture but would cause serious environmental 
damage. The ultimate aim is for the Global Roadmap to be used 
by governments, stakeholders and environmental groups to 
help guide road planning. The plan provides a template for the 
active zoning and prioritizing of roads during the most explo-
sive era of road expansion in human history. 

FIGURE 1.2 

Global Distribution of Major Roads

Note: Many illegal or unofficial roads are not mapped; see CIESIN and ITOS (2013). 

Source: Laurance et al. (2014a, p. 230)
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BOX 1.2 

Establishing an Industrial Agricultural Estate: 
Key Phases
The establishment of a plantation project entails three stages 
of development: initiation, planning and implementation (see 
Figure 1.3). The phases are generally consistent across a range 
of crops, despite differing terminology used in the various agri-
cultural sectors (Stewart, 2014). These three phases result 
in the identification of all potential environmental and social 
impacts of the project and the development of improved prac-
tices and mitigating measures relating to various physio-
chemical, biological, environmental and social aspects (Corley 
and Tinker, 2003). 

In Malaysia, it is now a legal requirement to carry out formal 
environmental impact assessments (EIAs) for each new devel-
opment, in conjunction with the land evaluation process. In 
general, an EIA sets out baseline data on the geology and soil, 
water courses and quality, fauna, medical and health services, 
and other factors. The EIA is followed by an environmental 
management plan (EMP), which is used as a guide during the 

development of the agricultural estate, and which sets out the 
monitoring indicators to determine environmental impacts. 
This process provides guidelines that highlight the impor-
tance of preserving forest fragments and wildlife corridors to 
maintain biodiversity and wildlife in plantations (Corley and 
Tinker, 2003). Together with regulations designed to protect 
the environment and biodiversity in and around plantations, 
such as maintaining bands of riparian forest along water-
courses, these formal requirements could provide an impor-
tant legal basis for improved sustainability and environmental 
management. In many countries, however, these guidelines 
and regulations are frequently ignored, even if they are legal 
requirements, often due to corruption. 

Avoiding and mitigating environmental damage in the early 
planning stages is far preferable to addressing it later, as it is 
more difficult and expensive to correct any faults if these are 
embedded in the plantation layout (Corley and Tinker, 2003). 
Appropriate actions range from the inclusion of analogous 
forests with multiple values that can support wildlife, to address-
ing landscape ecosystems that include plantations as a por-
tion of the broader landscape, together with wildlife habitat, 
to form a stable system.

FIGURE 1.3 

Development Stages of a Plantation Project

Notes: ESIA: environmental and social impact assessment; ESMP: environmental and social management plan; FPIC: free prior informed consent; HCV: high conservation value.

Source: Stewart (2014)
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The Role of Palm Oil in 
Poverty Alleviation and 
Land Tenure 
Palm oil is the most traded and affordable 
cooking oil in the world, with a higher yield 
per hectare than any other major oil crop. 
It is also used in numerous other products, 
from foods to biofuel, to toiletries and cos-
metics. Oil palm occupies a relatively low 
percentage (7%) of land cultivated for vege-
table oils (Caliman, 2011)—as compared to 
the much higher proportions of land allotted 
to soybean (61%), rapeseed (18%) and sun-
flower (14%); nevertheless, oil palm accounts 
for 40% of the global production of vegetable 
oil. Furthermore, its production costs are 
20% lower than those of soybean, making it 
the cheapest of all vegetable oils to produce 
(Rival and Levang, 2014). As a result, palm 
oil production is widely thought to contrib-
ute to poverty alleviation in the tropics. Thi  
claim, however, is controversial (Budidarsono, 
Rahmanulloh and Sofiyuddin, 2012). 

While palm oil production has certainly 
contributed to government revenue and 
corporate profit, even boosting the income 
levels in rural communities in many cases, an 
audit conducted by the Compliance Advisor 
Ombudsman for the World Bank in 2009 
demonstrates that investment in the palm 
oil sector may actually have increased pov-
erty in some places (CAO, 2009; Gingold, 
2011). The problem does not lie with palm 
oil production per se, but rather with the 
governmental and industry processes and 
structures relating to land acquisition and 
loans for plantation development, and 
whether poor rural communities have been 
able to participate equitably in these. In 
Malaysia and Indonesia, for example, more 
than 40% of the surface area of plantations 
is owned by smallholders. When properly 
planned, in line with regulations that promote 
equitable development, oil palm plantations 
can lead to a decline in rural poverty and 
improvements in economic development in 

the regions concerned. Yet given corruption, 
poor planning or inequitable sharing of 
benefits, oil palm plantations can have an 
adverse impact on local populations (Rival 
and Levang, 2014).

While the World Bank study led to a 
moratorium on lending to the oil palm sec-
tor for two years, the debate over a causal link 
between the industry and poverty remains 
unresolved. The labor intensity of oil palm 
cultivation contributes significantly to 
employment in many regions, and addi-
tional benefits can include higher incomes 
and access to healthcare and education 
(Dayang Norwana et al., 2011). A recent 
assessment of the local impacts of oil palm 
expansion in Malaysia shows that oil palm 
smallholders, who have benefited from higher 
returns than producers of other agricultural 
products, exhibit the lowest incidence of 
poverty across all agricultural sub-sectors 
(Dayang Norwana et al., 2011). 

Likewise, a recent assessment of returns 
to labor showed that oil palm can provide 
incomes two to seven times higher than the 
average agricultural wage (Budidarsono et al., 
2012), supporting a rural middle class over 
several generations—something few tropi-
cal crops can achieve (Rival and Levang, 
2014). In Sumatra, Indonesia, for example, the 
annual income per hectare over the full cycle 
of a plantation averages €2,100 (US$2,675) 
for oil palm, €2,600 (US$3,312) for a clonal 
rubber plantation and €1,300 (US$1,656) 
for a rubber agroforest, compared to only 
€200 (US$255) for a rice field. A comparison 
of the return on labor is even more striking: 
€36 (US$46) per day per person for oil palm, 
€17 (US$22) for clonal rubber and €21 (US$27) 
for rubber agroforest—vs. €1.70 (US$2.17) per 
day per person for irrigated rice (Feintrenie, 
Chong and Levang, 2010, p. 12).1 It is impor-
tant to note that these figures refer to small-
holders rather than to workers employed 
by large agribusinesses. A recent economic 
analysis of palm oil production with respect 
to per capita income in Indonesia shows that 

Photo: The claim that palm 
oil production contributes 
to poverty alleviation in the 
tropics is controversial.  
© Patrice Levang
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increasing productivity, rather than enlarg-
ing the size of plantations, is a more effective 
means of boosting income and reducing 
poverty (Nur Rofiq, 2013). 

Whether such land conversion always 
delivers on these claims is highly contested, 
however, and significant long-term impacts 
result from trading traditional livelihoods for 
short-term cash rewards. Theability to adopt 
oil palm cultivation as a sustainable liveli-
hood strategy depends on the extent of com-
munity land loss; such shifts in livelihoods 
can bring about processes of inclusion and 
exclusion (Dayang Norwana et al., 2011). 
Due in part to poor land tenure mapping in 
Indonesia, conflicts have emerged over both 
land and tenure. In these contexts, small-
holders are often obliged to take out loans to 
establish plantations; they receive limited 
technical support and the allocated sites may 
be suboptimal and distant from the commu-
nity (Sheil et al., 2009). 

It is crucial to recognize that poverty is 
not simply about having an income below 
a predefined level; it is about the depriva-
tion of necessities that constitute a minimally 
acceptable standard of living (Blakely, Hales 
and Woodward, 2004). The structural 
causes of poverty are multifaceted, influenced 
by economic, social and political factors. If 
country- and project-specific agricultural 
strategies, including those related to palm 
oil production, are to contribute to poverty 
reduction, they must be guided by clear 
objectives and measured according to their 
long-term success (CAO, 2009; Gingold, 
2011). Until this is done the linkage between 
industrial agriculture and poverty reduction 
is by no means guaranteed.

Industrial Agriculture 
and Climate Change
Industrial agriculture is the second-largest 
contributor of global greenhouse gas (GHG) 
emissions, after energy generation, and 
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before transportation (Stern, 2007); as such, 
it is an enormously significant factor driving 
man-made climate change. Perhaps unsur-
prisingly, this status has led champions of 
industrial agriculture to present climate-
related arguments in favor of its expansion. 
Based on the fact that all green plants capture 
carbon in photosynthesis, they frequently—
and often erroneously—assert that crops 
sequester carbon just as natural vegetation 
does, thus contributing equally to global 
reductions in GHG emissions and helping to 
combat climate change. Thi  claim serves as 
the basis of a commonly argued corollary that 
is not necessarily accurate either, namely that 
replacing one type of tree with another has 
no impact on climate change—that such 
replacements are carbon-neutral acts. Taking 
this approach one step further, the Malaysian 
government successfully lobbied for rubber 
plantations to be classified as “forest” by the 
Food and Agriculture Organization (FAO) 
(Clay, 2004, cited in WWF, n.d.). The inclu-
sion of plantations in a country’s “permanent 
forest estate” can conceal its actual area of 
natural, biodiverse forest, while allowing 
lobbyists to promote the plantations that 
replace them as important carbon sinks. 

It should be noted that the claim that 
plantations absorb carbon from the atmos-
phere to the same degree as natural forests is 
erroneous. A plant sequesters carbon while 
it is standing; accordingly, trees—whether 
plantation or natural forest species—will 
sequester carbon longer than annual plants 
with shorter life spans, such as grasses. In 
comparison to tropical grassland, tree plan-
tations have the capacity for greater carbon 
fixation in biomass and soil organic matter 
as well as a higher rate of absorption of car-
bon dioxide (CO2) from the atmosphere; 
however, these rates are far below those of 
natural tropical forests on mineral and peat 
soils (Germer and Sauerborn, 2006). 

When oil palm plantations replace grass-
lands, it is possible that carbon sequestration 
exceeds carbon loss and that the plantation 

thus acts as a net carbon sink (Brinkman, 
2009). Yet this ratio depends on the amount 
of carbon in the soil, as the conversion can 
release significant amounts of carbon and 
other GHGs. While forest conversion to create 
oil palm monocultures causes a net release 
of about 650 mg of CO2 equivalents per 
hectare, the emission from peat forest con-
version is even higher, due to the release of 
CO2 and nitrous oxide (N2O) from drained 
peat (Germer and Sauerborn, 2006). Th  
impact is even greater if the use of fertilizer 
and emissions from processing are factored 
in. A new oil palm plantation may grow 
faster and thus sequester carbon at a higher 
annual rate than a naturally regenerating 
forest, but over 20 years the oil palm plan-
tation will store 50–90% less carbon than 
the original forest cover (Ywih et al., 2009). 
In addition, plantations are destroyed and 

Photo: Industrial agriculture 
is the second-largest contrib-
utor of global greenhouse 
gas emissions. Forest clear-
ance near Odzala-Kokoua 
National Park, Republic of 
Congo. © Jabruson, 2015. 
All Rights Reserved. www.
jabruson.photoshelter.com
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replaced approximately every 30 years, a 
process that releases significant amounts 
of GHGs into the atmosphere. 

The production of N2O from the use of 
nitrogen fertilizers, such as urea, is also 
among the destructive impacts of industrial 
agriculture. The global warming potential 
of N2O is 300 times greater than that of CO2 
(Stern, 2007). It is estimated that the pro-
duction and use of nitrogen fertilizer for 
crops accounts for more than one-third of 
the GHGs released from agricultural fields 
(Paustian et al., 2006). In addition, large-
scale deforestation, soil erosion and machine-
intensive farming methods all contribute 
to the concentration of carbon and other 
GHGs in the atmosphere.

It is ironic that palm oil biodiesel, a low-
carbon alternative to fossil fuel-based gasoline 
for vehicles, was once hailed as a solution to 

climate change. It now represents a small 
proportion of the uses of palm oil, approxi-
mately 74% of which is used for food (USDA, 
2010). As stated above, research has revealed 
that oil palm development, which oft n 
involves the clearing of intact forest, can con-
tribute more GHGs to the atmosphere than 
it helps to avoid. Nevertheless, the sector has 
been able to exploit ambiguities concern-
ing the type of land converted and the cor-
responding carbon stocks to make certain 
claims about emissions. 

In practice, however, turning a hectare’s 
worth of palm oil into biodiesel saves only 
about 6 tons of fossil CO2 emissions per 
year, meaning that it would take 80 to 150 
years of production to offset the one-off 
emissions released due to the requisite con-
version of forest (Pearce, 2007). If the for-
est is on peatland—as is the case in parts of 
Indonesia—the offset requirements are far 
higher, largely because peatlands are too wet 
to decompose and thus store vast quanti-
ties of carbon. The conversion of a single 
hectare of Indonesian peatland rainforest 
releases up to 6,000 tons of CO2 (Pearce, 
2007). The practice of draining and convert-
ing these forests is especially damaging for 
the climate, as these “carbon sinks” store 
more carbon per unit area than any other 
ecosystem in the world. Draining peatland 
also makes it very prone to fires, which 
release an enormous amount of GHGs into 
the atmosphere (Trumper et al., 2009). 

Some claims and figures regarding emis-
sions will remain disputed, but it is certain 
that monoculture plantations cannot match 
the carbon storage properties of natural for-
ests and should not be promoted as though 
they can. It would be better for plantations 
to be cultivated on degraded lands, so as to 
avoid the destruction of natural forests. 
Some alternative initiatives—such as REDD+ 
(see Box 1.3)—provide opportunities to 
derive economic benefit from the sustain-
able management of natural forest estates, 
thereby helping to mitigate climate change.
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BOX 1.3 

REDD+ as a Tool for Countering Forest 
Conversion for Agricultural Use
Deforestation and forest degradation account for nearly 20% 
of global greenhouse gas emissions (UN-REDD, n.d.-b). 
These are released through agricultural expansion, conver-
sion to pasture, logging, other extraction activities, infrastruc-
ture development, fires and other means. At the same time, 
standing forests provide incalculable ecological benefits to 
our economies—to the tune of many billions of dollars per 
year (Krieger, 2001). Nevertheless, the need to provide com-
parable, tangible financial alternatives to forest conversion 
has long been a stumbling block for those seeking to con-
serve biodiversity.

The UN’s Reducing Emissions from Deforestation and Forest 
Degradation (REDD) initiative is an “incentive system” that 
attempts to calculate a financial value for carbon stored in for-
ests and to motivate developing countries to limit emissions 
released though the destruction of forested lands. REDD+ 
goes beyond the single objective of conserving the carbon 
value in forests by including the goals of biodiversity conser-
vation, sustainable forest management and the enhancement 
of forest carbon stocks. 

Traditional integrated conservation and development projects 
have aimed to generate income tied to conservation, but the 
funds leveraged can rarely compete with the economic drivers 
of deforestation and forest degradation. REDD+ is one of the 
means proposed to help transform the economy from one that 
is based on uncontrolled consumption to one that is sustainable 
(UN-REDD, n.d.-a).

The REDD Programme is the United Nations’ collaborative 
initiative in developing countries, bringing together the Food 
and Agriculture Organization (FAO), the United Nations Develop-
 ment Programme (UNDP) and the United Nations Environ ment 
Programme (UNEP). Other initiatives that engage in REDD+ 
activities include the World Bank’s Forest Carbon Partnership 
Facility (FCPF), Norway’s International Climate and Forest 
Initiative, the Global Environment Facility, Australia’s Interna-
tional Forest Carbon Initiative and the Collaborative Partnership 
on Forests. 

REDD+ projects are under way all over the world, including in 
ape range states. The government of the Democratic Republic 
of Congo (DRC), for example, is promoting land use planning 
and REDD+ as a strategy to reduce deforestation. In addition 
to joining both the FCPF and the UN-REDD initiative, the 
government is leading a unique partnership of smallholder 
cacao farmers, the cocoa producer ESCO, the World Wildlife 
Fund (WWF) and the Wildlife Conservation Society (WCS) to 
test market-based alternatives to the conversion of forest 
into cacao plantations (Makana et al., 2014). The pilot site, 
Mambasa, is part of the Ituri–Epulu–Aru landscape, an impor-
tant habitat for chimpanzees. 

REDD+ may offer incentive-based models as an alternative 
to the conversion of forests for industrial agriculture; in prac-
tice, however, there are numerous challenges to the success 
of these initiatives. These include: 

  Market mechanisms: As there has been no international 
agreement on REDD, associated project developers can 
only sell their carbon credits on the voluntary market. If 
demand is low, an oversupply of credits can result in low 
carbon prices. At the time of writing, in May 2015, carbon 
prices stood at US$5 per ton, down from a high of US$17 
before the economic downturn of 2008 (World Bank, 2014). 

  Measuring carbon and monitoring compliance: It is dif-
ficult to accurately measure the quantity of carbon stored 
in a forest—and, consequently, the amount of carbon 
emissions avoided by preserving that forest. Similarly, it 
is difficult to assess whether a country is really reducing 
deforestation. The UNFCCC requires countries to use for-
est reference emission levels and forest reference levels 
to assess their performance in implementing REDD+ 
activities and mitigating climate change. 

  Embezzlement and the equitable sharing of revenues: 
Some countries that are rich in natural resources suffer 
from issues of poor governance, which complicate efforts 
to ensure that revenue gets to the communities that depend 
on the forests, rather than, for example, agribusiness com-
panies or local politicians.

Some stakeholders have suggested the creation of advanced 
market commitments by REDD+ donor countries—by which 
donors pledge to buy a certain number of carbon credits—
and the expansion of existing risk guarantee products to 
cover market price risk. Other proposals suggest generating 
investments in certain forest ecosystem benefits that are 
“bundled” in with carbon, such as water, tourism and non-
timber products. This approach would reduce the economic 
dependence on the sale of carbon credits.

In the absence of a climate change agreement, and with more 
focus on cutting emissions than on curbing deforestation, 
many REDD+ projects have been slow to take off. Preliminary 
analyses indicate that most of these projects are initiated in 
contexts where sustainable forest management projects were 
already in place. Yet, while REDD+ is still in its infancy, it has 
the potential to provide economic alternatives to the business-
as-usual scenario of forest conversion into agricultural land. 
In addition to strengthening existing sustainable forest man-
agement projects, REDD+ presents an opportunity for the 
conservation community to access high political levels within 
governments, which is not normally possible via more tradi-
tional approaches.

A detailed examination of forest ecological services and the 
initiatives that support them, such as REDD+, is beyond the 
scope of this edition of State of the Apes; a future edition will 
feature an in-depth analysis of this emerging field.
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BOX 1.4 

Conservation Agriculture: A Weapon in the 
Fight against Forest Destruction
The issue of sustainable productivity has as much to do with 

crops as with the socioeconomics of the market. The con-

cept of sustainable crop production intensification (SCPI) 

arises from the pressing need to increase food production to 

feed growing populations, especially in urban areas. While the 

Green Revolution, initiated in the 1940s, was able to double 

grain yields and reduce hunger, malnutrition and poverty, it 

often did so at the expense of natural ecosystems and the 

resource base on which sustainability depends (B.G. Sims, 

personal communication, 2015). 

The SCPI paradigm, promoted by FAO, is designed to aug-

ment production in a given area of land while simultaneously 

ensuring the conservation of natural resources, reducing the 

environmental footprint of agriculture and improving the flow 

of ecosystem services from the rural sector (FAO, 2011). SCPI 

endeavors to assist farmers to move from low production on 

degraded soils to higher, more sustainable production on 

healthy and improving soils.

Conservation agriculture (CA) forms an integral part of SCPI 

as it provides the optimum environment for healthy root 

development in crops, maximizes natural soil fertility and 

eliminates erosion. It is based on the following three tenets, 

which, while being universally applicable, require adaptation 

to local conditions:

  Minimum soil disturbance resulting from tillage: Plowing 

and cultivation are eliminated.

  Maintaining organic soil cover: Soils are kept covered 

with crop residues and cover crops for as long as pos-

sible throughout the year; in this way, they are protected 

from raindrop energy and insolation.

  Diversifying species: Crop, cover crop and associated 

crop species should be as diverse as possible, so that 

crop rotations are maintained both for main and cover 

crops.

Worldwide adoption of CA currently stands at 1.25 million 

km² (125 million ha)—or 9% of arable land—and is increasing 

by about 70,000 km² (7 million ha) per year (Jat, Sahrawat 

and Kassam, 2013). The main drivers of its adoption are the 

control of soil and water erosion and drought mitigation, 

although reducing production costs is particularly attractive 

to individual farmers and agribusinesses. 

In Tanzania and other ape range states, smallholder farmers 

who cannot afford to invest in costly agricultural machinery 

are increasingly opting to rent machines as the need arises 

(Kienzle, Ashburner and Sims, 2013). In Tanzania’s Arumeru 

district, members of a farmer field school are CA practition-

ers and also offer mechanized CA services to neighboring 

farmers. CA farmers in nearby Karatu district have brought 

their land back to its original condition—the state it was in 

before it was plowed; and since less labor is required for land 

preparation and weed control, children can now attend school 

more regularly and women can devote more time to other 

activities, including vegetable gardening. In addition, the reduced 

use of herbicides means that net incomes have increased 

(Sims, 2011, pp. 13–14).

The CA-led improvement of ecosystem services—especially 

with respect to cleaner water, reduced runoff and sedimen-

tation, and aquifer recharge—has helped to promote the 

adoption of CA among farmers around the world (FAO, 

2011). The rate of take-up remains slow but could be accel-

erated through sound government policies that support farm-

ers and favor environmentally sensitive crop production. In 

turn, CA could make a major contribution to the protection 

of biodiversity and wildlife, including apes and gibbons.

Photo: A member of a farmer field school in Arumeru district, Tanzania, pro-

viding contract CA services. © Brian Sims
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Impact of Industrial 
Agriculture on Ape 
Populations
Industrial agriculture affects ape popula-
tions in numerous ways, both directly and 
indirectly. The destruction of ape habitat for 
the expansion of the agricultural estate is 
one of the three principal threats to apes, 
together with hunting and disease. Indirect 
impacts result from the construction of roads 
for the development of agricultural lands 
and transport of goods, the erosion and con-
tamination of waterways on which apes and 
other wildlife depend, and the influx of 
people who hunt and capture apes to sup-
plement their incomes or kill animals who 
are perceived as threats to safety or to their 
crops. The frequency of human–wildlife 
interactions is increasing significantly as 
people enter more areas that are adjacent to 
or inside traditional ape territories and plant 
crops that are either palatable to wildlife or 
that are destroyed by wildlife as they move 
through land that is part of their range. 

With the expansion of industrial agricul-
ture, natural landscapes are being replaced 
with large monoculture plantations that are 
inhospitable to many species and inhibit 
animals from reaching the remaining 
patches of natural forest. The result is that 
wildlife becomes isolated in small fragments 
of forest, with insufficient food, shelter and 
access to other individuals to maintain the 
genetic diversity necessary for survival of 
the species. For more details on the impact 
of industrial agriculture on ape ecology, see 
Chapter 6.

Given that the oil palm is most produc-
tive in its first 20 years—with peak yields 
between 13 and 14 years—plantations are 
generally rotated (destroyed and replanted) 
at 25–30-year intervals (UNEP, 2011; Rival 
and Levang, 2014). Th  process of planting 
reduces freshwater and soil quality and, by 
destroying or degrading natural vegetation, 
adversely affects local human and wildlife 

populations that are dependent on natural 
resources. One of the most damaging effects 
of oil palm is the drainage of peat swamps 
for conversion to plantations, which, as 
indicated above, has significant impacts on 
GHG emissions. Estimates indicate that 
between 1990 and 2005, 55–60% of oil palm 
expansion in Malaysia and Indonesia resulted 
in the destruction of tropical forests (Koh and 
Wilcove, 2008a, 2008b; WWF, n.d.). 

An area that presents extensive opportu-
nities for development is the intensification 
of production on currently cultivated land, 
such as through the implementation of 
CA practices (see Box 1.4). This approach 
counteracts the need for continuous con-
version of more land for oil palm cultivation. 
Significant variability exists in the yields of 
plantations, from 2 to 10 tons of oil per ha 
(Carrasco et al., 2014). Yield intensification 
has great potential as it satisfies the goals of 
both growers and conservationists (Rival 
and Levang, 2014; B. Dahlen, personal com-
munication, 2015); yet, improved yields may 
also lead to higher interest in oil palm cul-
tivation and, consequently, an increase in 
the demand for land.

Case studies 1.1 and 1.2 provide an over-
view of some of the impacts on apes result-
ing from the expansion of agriculture and 
the influx of people into areas that are also 
used by apes, or that border on ape ranges.

It is clear that industrial expansion of oil 
palm, even by companies that seek to take 
a more sustainable approach, has a direct 
negative impact on orangutan populations 
in Borneo and Sumatra. By displacing so 
many wild orangutans, oil palm expansion 
drives up the number of orangutans in need 
of rescue and protection in orangutan cent-
ers. Since 75% of the known orangutans 
live outside of protected areas (Meijaard et 
al., 2010; Wich et al., 2012b), understanding 
if and how the species could be effectively 
accommodated in an agro-industrial land-
scape is crucial to the long-term survival of 
these apes.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Chapter 1 The Interface

25

CASE STUDY 1.1 

Human–Wildlife Interactions: Orangutan 
Rescues in Kalimantan, Indonesia
On the island of Borneo, in the Indonesian province of West 
Kalimantan alone, 326 oil palm concessions occupy 48,000 
km² (4.8 million ha) of land—one-third of the total land area 
of 144,000 km² (14.4 million ha) (Hadinaryanto, 2014). In the 
southern part of the province, in Ketapang district—home to 
the Orangutan Rescue and Rehabilitation Centre of the 
International Animal Rescue (IAR)—there are nearly 100 con-
cessions, all of which have significantly affected the natural 
forests (Sánchez, 2015; see Figures 1.4 and 1.5). 

To address some of the challenges related to the capture of 
orangutans in plantations, the IAR Indonesia Foundation 
established the Orangutan Emergency Centre in 2009 and the 
Rescue and Rehabilitation Centre in 2013, with associated 
outreach activities. The aim of the foundation is to return cap-
tured orangutans to a life in the forest, thereby contributing to 
the species’ survival in the wild. Rehabilitation and reintro-
duction programs provide a potential, albeit very expensive, 
solution to the problem of displaced or “refugee” orangutans 
living in rescue centers. They can also help to increase the 

viability of populations in areas where wild orangutans might 
be at risk of extinction or inbreeding; in some cases, they can 
even help to create new populations in areas where orangu-
tans have been extirpated, provided the conditions that led to 
their extirpation are removed or addressed. 

The IAR Indonesia Foundation reports that almost half (43%) 
of the 120 orangutans rescued between September 2009 and 
December 2014 came from villages where they were kept 
illegally by local people; 31% were rescued directly from oil 
palm plantations; 12% originated from local community agri-
cultural landscapes (including rubber, rambutan, coconut and 
rice fields), often adjacent to oil palm plantations; 9% were 
transferred from other facilities; and 1% were recovered from 
the illegal wildlife trade (see Figure 1.6). Some of the orangu-
tans that were rescued from captivity in villages might have

FIGURE 1.4 

Map of Concessions in Ketapang District 

Data sources: WRI (2014c, 2014e)

Area converted Total area planted
to oil palm (km²) with oil palm (km²)

FIGURE 1.5 

Land Cover Sources for Oil Palm Plantation 
Establishment and Total Planted Oil Palm on 
Mineral and Peat Soils in Ketapang District, 
1994–2011
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been originally captured as a result of conflict between orangu-
tans and people in oil palm landscapes. Figure 1.7 shows 
the sites of IAR rescues in West Kalimantan and the Borneo 
Orangutan Survival Foundation (BOSF) rescues in Central 
Kalimantan, in relation to oil palm and wood fiber concessions.

In Ketapang, 13–25 orangutans have been rescued every 
year since 2009, with an annual average of 20 for that period. 
In Central Kalimantan the rescue rates have been higher; BOSF 
has reported an average of 67—or anywhere between 13 and 
240—orangutans per year since 1999 (BOSF, personal com-
munication, 2014). On the Indonesian island of Sumatra, the 
Sumatran Orangutan Conservation Project (SOCP) has rescued 
an annual average of 26 orangutans since 2002, recovering 
9 to 37 individuals per year (I. Singleton, personal communica-
tion, 2014). All these areas have been subject to rapid expan-
sion of industrial agriculture, a likely a factor in the high rates 
of rescue.

To promote better understanding of the drivers behind human–
orangutan interactions, the IAR Indonesia Foundation catego-
rized its findings as follows: the pet trade; conflict between 
orangutans and local agro-communities; and conflict between 
orangutans and oil palm plantations.

Pet trade. To capture baby orangutans, people involved in 
this illegal trade will either seize infants from their mothers or 
kill the mothers so as to capture the orphan. The captive apes 
are sold or kept as pets until they die or are handed over to 
the authorities. The hunting of orangutans for food (Meijaard 
et al., 2011) may inadvertently be providing infants for the pet 

trade; IAR concludes that such captures most likely occur on 
an opportunistic basis.

Of the former owners or traders of captive orangutans res-
cued by the IAR Indonesia Foundation, 39% claimed to have 
“found” the baby or infant orangutan, while 29% admitted to 
having bought theirs. The remaining 32% of respondents did 
not wish to answer the question or the information obtained 
from them was unreliable (Sánchez, 2015).

The fact that none admitted to having killed the orangutan’s 
mother may not adequately represent the extent of human 
involvement in the injury and death of orangutan mothers. 
As young orangutans rarely leave their mothers, it is likely 
that all the mothers were injured or killed before their off-
spring were taken. Captures may have occurred as a result 
of conflict, in the context of competition for food, as acquisi-
tions for trade, or for other reasons. Owners who voluntarily 
handed over their orangutans reported that they had paid 
anywhere between 500,000 and 1.5 million Indonesian rupiah 
(US$50–150) for a baby orangutan. The fact that the infants 
were acquired locally suggests that they originated from a 
nearby location.

Conflict between orangutans and community agricul-
tural landscapes (local agro-communities). The increased 
frequency with which people kill orangutans is thought to be 
a result of the intense deforestation and land clearance for 
agriculture, as people encroach into previously inaccessible 
forest and encounter orangutans more often. Furthermore, as 
the availability of natural foods decreases, orangutans increas-
ingly enter villages, gardens and local plantations to crop raid 
or “pass through,” leading to a higher incidence of conflict 
with people. 

Conflict between humans and orangutans is not only driven 
by economic factors, but also driven by local perceptions and 
legends surrounding these animals (Campbell-Smith et al., 
2010). Local people are often afraid of orangutans, particu-
larly if they are walking on the ground, which can lead people 
to harm or kill the apes.

A solid understanding of the perceptions of those who live 
in and around orangutan habitats, particularly areas where 
human–ape conflict is common, is key to the development 
of mitigation techniques that can effectively reduce the con-
flict and killings, and build trust in and encourage support for 
wildlife among local populations. 

Conflict between orangutans and oil palm plantation 
owners and workers. The frequency of human–orangutan 
interactions tends to grow as oil palm plantations move through 
the successive stages of development. During the first stage 
of development, degraded forest or agricultural land is utilized, 
or natural forest is clear-cut or burned. If people encounter 
orangutans during land clearance, they generally kill the 
mothers so that their babies can be captured and used as 
household pets or sold; alternatively, they may kill all the 
orangutans they come across. During the seedling phase, 

FIGURE 1.6 

The origin of 120 Orangutans Rescued  
in Keta pang, September 2009– 
December 2014

Legend:

 Local community agricultural landscape (14 = 12%) 

 Mining area/company (4 = 3%)

 Unknown (1 = 1%)

 Oil palm plantation (37 = 31%) 

 Illegal wildlife trade (1 = 1%)

 Transferred from other facility (11 = 9%)

 Village (52 = 43%)

Courtesy of IAR
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conflict occurs when orangutans pull out and eat the palm 

shoots. Orangutans are then seen as a pest and chased off, 

injured or killed.

When orangutan habitat is destroyed, the survival rate of 

female orangutans and their offspring is impacted directly by 

the reduction in their home range and subsequent starvation. 

Orangutan males fare marginally better as they are able to 

migrate to remaining forest areas (van Schaik, 2001; Wich et 

al., 2012b). However, such migration may result in increased 

competition among individuals in the new area and overcrowd-

ing of habitats, which may exceed their carrying capacity 

(Wich et al., 2012b); it may also heighten the risk of orangutans 

entering gardens, villages or other plantations, which can lead 

to further conflict (Meijaard et al., 2011). For more informa-

tion on the impacts of industrial agriculture on ape ecology, see 

Chapter 6.

FIGURE 1.7 

IAR and BOSF Orangutan Rescues in Relation to Agricultural Concessions

Data sources: rescue data: IAR and BOSF; data for base map: WRI (2014c, 2014e)
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One mechanism that is used for manag-
ing biodiversity risk in extractive industries—
and in other development projects—is the 
mitigation hierarchy (see Box 1.5). This plan-
ning tool is designed to help reduce negative 
impacts on biodiversity from extraction and 
exploitation of natural resources, and to iden-
tify compensation and mitigation measures 
in the absence of alternatives. However, the 
applicability of the mitigation hierarchy to 
industrial agriculture requires further inves-
tigation. Unlike the exploitation of mineral, 
oil and gas deposits, crop production is not 
tied to specific sites, so avoidance—a key step 
in the mitigation hierarchy—should be much 
easier. There is a growing understanding that 
the application of the mitigation hierarchy 
should be linked closely to multi-stakeholder, 
landscape-scale land use planning. Th t 
approach is especially important with respect 
to industrial-scale agriculture, as the siting of 
new projects may have a much greater nega-
tive impact on biodiversity than the estab-
lishment and management of a concession 
once its location has been decided. So while 

FIGURE 1.8 

The Mitigation Hierarchy and Biodiversity Impact 
(developed by WCS for State of the Apes: Extractive Industries and Ape Conservation)

Source: Arcus Foundation (2014, p. 145)
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BOX 1.5 

The Mitigation Hierarchy
The mitigation hierarchy is a best practice 
approach to managing biodiversity risk. 
It advocates applying efforts early in the 
development process to prevent or avoid 
adverse impacts to biodiversity wherever 
possible; then minimizing and reducing 
impacts that cannot be avoided; and then 
repairing or restoring impacts that cannot 
be avoided, minimized or reduced. Only 
once project developers have taken these 
initial actions do they respond to any 
remaining residual effects, preferably by 
creating a “biodiversity offset”. If an offset 
is not possible, some other form of com-
pensation may be needed (Arcus Founda-
tion, 2014, pp. 144–5; see Figure 1.8).

the principle of no net loss (or a net gain) of 
biodiversity might still be applied, there is a 
need to develop a new approach that com-
bines the mitigation hierarchy with broad-
scale and systematic land use planning (M. 
Hatchwell, personal communication, 2015).
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CASE STUDY 1.2 

Changing Agricultural Practices and 
Human–Chimpanzee Interactions:  
Tobacco and Sugarcane Farming in  
and around Bulindi, Uganda
The Budongo and Bugoma Forest Reserves of western 
Uganda (Figure 1.9) support two of Uganda’s largest popula-
tions of eastern chimpanzees (Pan troglodytes schweinfurthii), 
with more than 500 individuals in each group (Plumptre et al., 
2010). The two reserves are separated by 50 km of landscape 
that is densely populated by people and dominated by agri-
culture (McLennan, 2008). Nevertheless, the landscape has 
conservation value as a “corridor” linking chimpanzee and 
other wildlife populations in Budongo and Bugoma. Its corridor 
potential rests primarily on the network of small forest frag-
ments that run alongside watercourses throughout the interven-
ing area. These riparian fragments are mostly on local people’s 
land and lack formal protection; they are inhabited by multiple 
groups—or communities—of wild chimpanzees who live out-
side the reserves, in close proximity to villages. These “village 
chimpanzees” may number as many as 260 individuals 
(McLennan, 2008). Conserving the corridor forests is critical to 
the survival of these chimpanzees and to maintaining gene 
flow between chimpanzee populations in the main Budongo 
and Bugoma forest blocks (McLennan and Plumptre, 2012). 

The best-known community of “village chimpanzees” is 
Bulindi’s, studied since 2006 (McLennan and Hill, 2010). 
Bulindi parish, in Hoima district, lies 25 km south of Budongo 
and 40 km northeast of Bugoma, along the main road between 
Hoima and Masindi towns. Human population density in Hoima 
district is high, estimated at 159 persons per km² in 2014.² 
More than 90% of the district’s residents live in rural areas 
and practice a combination of subsistence agriculture with 
cash cropping (UBOS, 2007). Like other communities in the 
Budongo–Bugoma corridor, the Bulindi chimpanzees range 
within a network of unprotected forest fragments on agricultural 
land. Local households own these small forests according 
to customary tenure, a common traditional system whereby 
clans control land and allocate plots to members; thereafter, 
the land is inherited patrilineally (Place and Otsuka, 2000). Few 
local households have formally registered land. Most villagers 
in Bulindi and elsewhere in Hoima district are native Banyoro 
who traditionally do not eat primates, enabling chimpanzees to 
persist in dwindling forest amid expanding agricultural systems 
(McLennan, 2008). 

This case study considers how recent agricultural practices 
in Bulindi and the surrounding region—particularly the shift 
to commercial tobacco (Nicotiana tabacum) and sugarcane 
(Saccharum officinarum) farming—have driven rapid, exten-
sive land use cover changes, meaning the conversion of 
unprotected forest to agricultural land. The resulting altera-
tions in human–chimpanzee interactions are threatening the 
survival of the region’s chimpanzees.

Recent Causes of Forest Loss

In Uganda, where most forest loss occurs on land that is not 
managed by the government, the deforestation rate is among 
the highest in Africa—2.6% in 2000–10, as compared to 
1.0% in Cameroon, 0.7% in Liberia and -0.2% in the DRC for 
same period (MWLE, 2002; McLennan, 2008; FAO, 2011). 
Widespread clearance and fragmentation of unprotected forest 
within the Budongo–Bugoma corridor has recent origins, having 
gained momentum in the 1990s and continued to the present 
day (Mwavu and Witkowski, 2008; Babweteera et al., 2011). 
Factors contributing to these land-cover changes are com-
plex and should be viewed in the context of Uganda’s Plan for 
Modernisation of Agriculture, part of the government’s Poverty 
Eradication Action Policy, which focuses on the moderniza-
tion and transformation of subsistence agriculture into com-
mercial agriculture (MAAIF and MFPED, 2000). 

As is well documented in the development literature, when 
farmers shift farming strategies to increase their income, or 
to adjust to declining income from existing cash crops, they 
generally increase the area under crops rather than adopting 
more intensive farming systems, inevitably putting natural 
habitat at risk (Bashaasha, Kraybill and Southgate, 2001; 
Pendleton and Howe, 2002). The rapid conversion of forest to 
farmland around Budongo and Bugoma has numerous causes, 
including the promotion of commercial farming alongside rapid 
human population growth—whether due to natural increase 
or immigration; a thriving local timber industry; insecure land 
tenure; inadequate law enforcement; and corruption at various 

FIGURE 1.9 

Budongo and Bugoma Forest Reserves  
in Western Uganda and Small Riparian 
 “Corridor” Forests in the Intervening Region

Notes: Most of these small riparian forests are on private land. The Bulindi 

study site is encircled.

Courtesy of Matthew R. McLennan
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administrative levels (Mwavu and Witkowski, 2008; McLennan 
and Hill, 2013). 

Cash cropping combined with subsistence farming is not a new 
activity for local farmers. Commercial tobacco production 
began in Bulindi in 1927, promoted by the colonial adminis-
tration as a lucrative alternative cash crop to cotton (Doyle, 
2006). Back then, farmers cleared grasslands to grow tobacco, 
whereas now, the only land available to most farmers to clear 
is forested. In the 1960s, farmers in Bulindi, as elsewhere in 
Hoima district, planted cacao (Theobroma cacao) in riparian 
forest. Given that cacao grows best under shade, only the 
understory vegetation was cleared for plantations. The intro-
duction of cacao marks the first reported appearance of 
conflict with resident chimpanzees, as they quickly learned to 
exploit the sweet-tasting pods (McLennan and Hill, 2012). Most 
plantations were abandoned in the 1970s and 1980s, fol-
lowing the breakdown in Uganda’s cocoa industry (Kayobyo, 
Hakiza and Kucel, 2001). Unmaintained, the understory regen-
erated around the cacao trees, which continued to produce 
pods. As recently as 2012, cacao was among the main forest 
foods for chimpanzees in Bulindi (McLennan, 2013). Since 
then, however, the last of the abandoned cacao was cleared, 
principally for tobacco and rice (Oryza species (sp.)). 

Banana (Musa sp.) and coffee (Coffea sp.) are also cash crops 
for local farmers, but neither is associated with extensive 
forest clearance. Dessert bananas and banana beer can be 
sold at local markets, but in 2000 a new banana wilt disease 
arrived, destroying plantations (Kalyebara et al., 2007). A new 
coffee wilt disease arrived at the same time (Rutherford, 2006), 
destroying smallholder coffee plantations. Farmers were 
advised to destroy all infected banana and coffee plants and 
not to replant these same crops on affected land for at least 
10–15 years. The combined effect of these new crop dis-
eases has been an important factor in household decisions 
to clear remaining forest and plant alternatives such as 
tobacco and rice, both of which were promoted locally by 
agricultural extension services (Agricultural Extension Office, 
Hoima district, personal communication, 2007). Moreover, 
neither tobacco nor rice is susceptible to wilt disease and both 
produce a crop in the first year, offering quick returns.

Tobacco farming is an aggressive driver of deforestation, 
requiring large amounts of wood for curing and for the con-
struction of drying barns (Geist, 1999). Local farming tradi-
tions maintain that tobacco requires fertile (virgin) soil, such 
that the only available source for most farmers is forest land. 
Tobacco seedbeds are established by clearing riverbanks to 
facilitate access to water. Currently, 76% of Uganda’s tobacco 
is produced by British American Tobacco (BAT) (DD Interna-
tional, 2012), with which most Bulindi tobacco farmers are 
registered.3 The growth of tobacco farming in Bulindi and its 
impact on forests are plain to witness. Seeking to maximize 
production, growing numbers of farmers clear-cut all but the 
swampiest parts of forest on their land, exposing riverbanks 
and wetlands, and selling the timber. 

In 2006, five riparian fragments used habitually by the chim-
panzees averaged 0.3 km² (30 ha) each. These small forests 
were already substantially reduced; clearance had been 

under way since around the year 2000. By 2014 these frag-
ments had been further reduced by an estimated 80% 
(Lorenti, 2014). Thus, in fewer than 15 years, virtually all the 
chimpanzees’ natural habitat had been converted to farmland. 
Households that have retained some forest on their land 
generally have sources of income in addition to farming, or 
prefer not to cultivate tobacco because of personal principles 
or because they consider it too labor-intensive. 

In neighboring Masindi district, chimpanzee habitat has also 
disappeared rapidly, although there industrial sugarcane 
production has had more of an impact. Kinyara Sugar Works 
Ltd. (KSWL) is Uganda’s second-largest manufacturer of 
sugar, operating over much of the area north of Bulindi up to 
Budongo. First established in the 1960s, KSWL’s factory and 
plantations were rehabilitated in the mid-1990s and expanded 
quickly thereafter. The ensuing employment opportunities led 
to an influx of workers from elsewhere in Uganda (Reynolds, 
2005; Zommers, Johnson and Macdonald, 2012). To increase 
production, KSWL operates an outgrower scheme whereby 
farmers are contracted to plant their own fields with sugar 
(Zommers et al., 2012). Between 1988 and 2002 the area 
under sugarcane increased more than 17-fold: from 6.9 km² 
to 127 km² (690 ha to 12,729 ha), with a corresponding loss 
of 47 km² (4,680 ha) of forest (8.2%) (Mwavu and Witkowski, 
2008, p. 606). 

Impact on Human–Chimpanzee Interactions 

The major land cover changes taking place around Budongo 
and Bugoma Forest Reserves have profoundly altered inter-
actions between villagers and resident chimpanzees, changing 
the relationship from one of coexistence to one of competi-
tion. The loss of riparian forests precipitated a sharp increase 
in people’s interactions with chimpanzees. According to 
Bulindi residents, chimpanzees previously remained within 
the forests and were seldom seen; yet, as the forests quickly 
shrank and fragmented, sightings of apes on agricultural land 
became commonplace, fuelling the prevalent local belief 
that the chimpanzee population has increased dramatically 
(McLennan and Hill, 2012). 

The extensive forest clearance inevitably caused a critical 
reduction in wild food (such as through the removal of large 
fruit-producing trees). However, chimpanzees have flexible 
diets and quickly learn to exploit agricultural foods (Hockings 
and McLennan, 2012; McLennan and Hockings, 2014). 
Chimpanzees reportedly “raid” crops throughout the Budongo–
Bugoma corridor (McLennan, 2008). At Bulindi, cacao, guava 
(Psidium guajava), papaya (Carica papaya), mango (Mangifera 
indica) and sugarcane are among the chimpanzees’ most 
important foods (McLennan, 2013). Yet crop damage by 
chimpanzees is not new. The Bulindi chimpanzees have 
eaten certain crops for decades, most notably the forest cacao. 
They also ate bananas and mangoes where these were 
grown at forest edges, but occasional losses of such fruits 
were apparently accepted. Residents note that the more 
persistent incursions into village areas by foraging chimpan-
zees are a recent development, concomitant with clearance of 
local forests (McLennan and Hill, 2012). 
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Farmers in this region are generally tolerant of chimpanzees, 
perceiving them as less destructive to crops and possessing 
a “better character” than other wildlife, particularly baboons 
(Papio anubis) (Hill and Webber, 2010; McLennan and Hill, 
2012). But as farmers experience improved economic returns 
from cash cropping sugarcane and tobacco (and increas-
ingly rice), their willingness—or capacity—to tolerate crop 
losses to chimpanzees and other wildlife declines (Hill and 
Webber, 2010). Around KSWL this is particularly the case with 
regard to chimpanzees foraging on sugarcane (Reynolds, 
Wallis and Kyamanywa, 2003; Webber and Hill, 2014). 
Outgrower plantations now extend right up to the southern 
border of Budongo and chimpanzees from the reserve, as 
well as in the fragments, have been killed for damaging sugar-
cane (Reynolds, 2005). Chimpanzees do not eat tobacco, but 
farmers may not wish to tolerate the apes treading on seed-
lings, in part because the resulting non-consumptive dam-
age to cash crops is viewed in terms of monetary loss. In 
contrast, previous low-level feeding by apes on domestic 
fruits, such as mango or guava—traditionally seen as snack 
food for children—had little impact on household economics 
(McLennan and Hill, 2012). 

The decline in tolerance of chimpanzees is not merely a 
reflection of changing socioeconomic conditions. Chimpanzees 
are large-bodied and sometimes threaten or attack people 
(Hockings and Humle, 2009; McLennan and Hill, 2013). In 
Bulindi, adult male chimpanzees frequently display aggres-
sion on encountering researchers and villagers, for example 
by “mobbing,” charging and pursuing them (McLennan, 2010; 
McLennan and Hill, 2010). Residents claim that such behavior 
is recent (McLennan and Hill, 2012). Chimpanzees may direct 
aggression against humans in response to intensifying distur-
bance and increasing competitive interactions with people, 
including over access to crops; moreover, it is not uncom-
mon for people to harass apes in Bulindi, be it by shouting 
or throwing stones at them, or by chasing them with dogs. 

Chimpanzees who range near villages occasionally attack 
humans physically, particularly children. Five attacks on 
children have been documented in Bulindi since 2006; while 
none was fatal, children did sustain serious injuries in three 
of the cases and required medical treatment at a hospital. 
Similar chimpanzee attacks—including several fatal ones—
have occurred elsewhere within the Budongo–Bugoma corri-
dor (Reynolds et al., 2003; Reynolds, 2005; McLennan, 2008). 
Although verifying facts can be difficult, in at least some cases 
chimpanzees seem to have retaliated in response to provo-
cation. Nevertheless, intentional predation on children by 
chimpanzees has been documented elsewhere in Uganda 
where forest has been lost to agriculture (Wrangham, 2001). 
Declining tolerance for chimpanzees therefore has as much 
to do with fear of physical aggression as crop damage 
(McLennan and Hill, 2012; Hockings, McLennan and Hill, 
2014). Villagers object to the threatening presence of chim-
panzees around their homes, even if they do not themselves 
experience crop losses (McLennan and Hill, 2012). 

Changes in chimpanzee behavior are challenging formerly 
benign attitudes towards them. Even if people do not hunt 

them for food, as in this part of Uganda, a “conflict threshold” 
exists beyond which people are unlikely to tolerate living with 
chimpanzees unless benefits outweigh costs substantially. 
This threshold is fast looming in Bulindi and elsewhere in the 
fragments, as reflected in an apparent increase in retaliatory 
killings and the use of lethal crop protection methods, includ-
ing large steel “mantraps” (Reynolds, 2005; McLennan et al., 
2012). While mantraps are usually intended for other wild-
life, some farmers use them to protect cash crops such as 
sugar cane from chimpanzees—something they apparently 
would not have done previously (McLennan and Hill, 2012). 
Snares and traps seem to be taking a toll on the fragmented 
chimpanzee population; in Bulindi, for example, at least five 
individuals—or roughly 20% of this small community—were 
trapped within four years (McLennan et al., 2012). 

Unless upward trends in forest clearance and interactions 
between people and apes are reversed, survival prospects 
for the “village chimpanzees” are bleak, negating the corri-
dor value of the riparian forests (McLennan and Plumptre, 
2012). Any intervention strategy must ensure effective pro-
tection of remaining habitat alongside planned and sustained 
forest restoration to provide an adequate resource base for 
the existing and future chimpanzee population. Such an 
approach would require tobacco and sugarcane companies 
to commission environmental impact assessments, to be 
conducted by independent, external agencies. In addition, cul-
turally sensitive education programs are needed to encourage 
human behavior that reduces aggressive interactions with 
apes (Hockings and Humle, 2009). 

Effective crop protection measures are also required to help 
farmers safeguard their livelihoods. Around Budongo, on-farm 
trials have tested methods such as barriers, alarms, repel-
lents and systematic guarding (patrolling farm boundaries); 
guarding was identified as the most effective for reducing 
crop losses to chimpanzees. Full-time guards were the most 
valuable, but part-time, randomized guarding schedules were 
also effective at reducing crop losses to non-human primates 
(Hill and Wallace, 2012). 

Such crop-protection methods are labor-intensive, however, 
as they require an adult presence on farms for extended 
periods during daylight hours. Consequently, farmers often 
combine guarding with other farming tasks; yet, to be effec-
tive, guarding should be the main activity of the person tasked 
with it. In the short term, external financial support to employ 
full-time guards, deployed at key sites, and operating a ran-
domized guarding schedule, could reduce crop losses and help 
prevent further escalation of aggressive interactions between 
people and apes. In the longer term, research is needed to 
develop alternative, cost-effective crop protection strategies. 

Important lessons can be learned from interactions between 
humans and carnivores, in which people’s willingness to tol-
erate large-bodied predators is often linked to deep-rooted 
social beliefs rather than perceived or experienced threats 
(Marchini and Macdonald, 2012). Increasing people’s willing-
ness and capacity to tolerate apes requires a combination of 
awareness raising and financial and social incentives (Treves 
and Bruskotter, 2014).
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Another mechanism is the transloca-
tion of wild orangutans, generally from a 
site where they are considered a problem, to 
a site where they will not come into conflict 
with humans; as described below, however, 
this option is deemed a partial solution 
(Beck et al., 2007). Indeed, conservation-
ists advocate that this option be used only 
as a last resort, as it carries considerable 
risk for the animals and people involved. 
Nevertheless, it is often regarded as the only 
solution to save the lives of animals threat-
ened by deforestation and the rapid develop-
ment of industrial oil palm monocultures. 

Rescue Centers and 
Problems Faced with 
Rescued, Translocated 
and Reintroduced 
Orangutans
As described in Case study 1.1 on orangutan 
rescues in Indonesia, rehabilitation centers 
in Borneo have rescued an average of 20 
orangutans every year since 2009 in West 
Kalimantan and an average of 67 every 
year since 1999 in Central Kalimantan; on 
Sumatra, the average stands at 26 orangu-
tans every year since 2002. Given the large 
number of rescues and the ongoing need 
to assist orangutans in captivity, rescue and 
rehabilitation centers across Indonesia are 
functioning at full capacity. While the cent-
ers aim to release orangutans back into the 
forest, the process is costly and difficult; in 
some cases, orangutans cannot be released 
as they have been irreversibly damaged by 
their experiences and would no longer be 
able to survive in their native habitats. 

Reintroduction sites must meet a num-
ber of criteria outlined by the International 
Union for Conservation of Nature (IUCN) 
and rescue centers must also abide by 
Indonesian guidelines before releasing an 

orangutan into the wild. One of the most 
important regulations stipulates:

Re-introduction should not endanger resi-
dent wild ape populations [. . . ,] populations 
of other interacting native taxa, or the eco-
logical integrity of the area in which they live 
(Beck et al., 2007). 

If unprecedented deforestation is occur-
ring at an alarming rate, however, finding a 
suitable reintroduction site where no resi-
dent wild orangutan population resides is 
challenging. 

In 2009, in an effort to safeguard orangu-
tans, the Indonesian government developed 
and signed the Orangutan Indonesia Con-
ser vation Strategies and Action Plan 2007–
2017 (MOF Indonesia, 2009). This action 
plan pledges to stabilize all remaining wild 
populations of orangutans by 2017 (Wich et 
al., 2011, 2012b). One of the goals of this plan 
was the release of all rescued orangutans 
into the wild by 2015. While this aim was 
theoretically feasible at the time of the 
development of the plan, several practical 
considerations made the 2015 target unre-
alistic. These include the lack of suitable 
orangutan reintroduction sites; the pres-
ence of resident wild orangutans in most of 
the remaining suitable forests; and the large 
number of forested areas that are earmarked 
for conversion, being converted or already 
converted into oil palm plantations. 

One way to facilitate the reintroduction 
of captive orangutans into the wild is to 
develop public–private partnerships to 
secure the use of concessions as release sites. 
This approach would require each oil palm 
and timber company to establish not only 
conservation areas within its concessions, 
but also human–orangutan conflict rescue 
units in each subsidiary plantation, to allow 
for rapid responses to conflict situations. 
Companies would also be called on to develop 
strategies for conservation management of 

“One way  
to facilitate the  
reintroduction of 
captive orangutans 
into the wild is to 
develop public–
private partnerships 
to secure the use 
of concessions as 
release sites.”
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orangutan populations at the landscape 
level; in so doing, they would need to involve 
different stakeholders, including other 
companies and concessions. Furthermore, 
as advocated in the Best Practice Guide-
lines for the Prevention and Mitigation of 
Conflict between Humans and Great Apes 
(Hockings and Humle, 2009), companies 
should also develop and implement standard 
operating procedures, not least to foster 
best practices and procedures for the mitiga-
tion of human–orangutan conflict in each 
concession. The e steps would contribute 
to a more sustainable future for orangutan 
populations in a landscape of continued agri-
cultural development.

The Roundtable on Sustainable Palm 
Oil (RSPO) principles and criteria are a 
good starting point for making oil palm cul-
tivation more compatible with a government’s 
goals of maintaining viable populations of 
threatened orangutans (Wich et al., 2012b). 
Following these principles and criteria would 
also help to reduce the number of orangu-
tans who need to be rescued as a result of oil 
palm development. However, the implemen-
tation of RSPO procedures for sustainability 
is not yet optimal and has proven a challenge. 
For an assessment of the RSPO’s functions 
and impact, see Chapter 5.

Th  killing of orangutans displaced by 
plantation development or other forms of 
destructive land use, together with the frag-
mentation of the remaining intact forest, 
constitutes a conservation emergency for 
these great apes (Nellemann et al., 2007), as 
demonstrated by the rates at which orangu-
tans continue to enter captivity. Thesituation 
is further complicated by the complexity of 
rehabilitation, translocation and reintro-
duction. A response to this crisis requires 
commitment from and participation of all 
stakeholders involved in industrial agricul-
ture, including producers, manufacturers, 
retailers, investors, consumers, local people, 
and governments. 

Agricultural Industry 
Engagement in Ape 
Conservation and 
Mitigation Strategies

Agricultural Practices and 
Land Use Management 
Understanding the requirements of both 
displaced and isolated ape populations is 
essential for effective land use and conser-
vation planning and management (Sha et al., 
2009; Hoffman and O’Riain, 2012). Indeed, 
it is vital to understand where wild apes 
and other threatened wildlife overlap with 
protected areas and areas propitious to 
large-scale development, such as industrial 
agriculture, so as to be able to inform con-
servation planning (Wich et al., 2012b). Land 
use planning can provide the direction 
needed to coordinate economic development 
across a region and to regulate the conver-
sion of land and property uses (UNECE, 
2008). This includes decisions on balancing 
social and economic development, enhanc-
ing communication networks, accessing 
information and knowledge by all affected 
stakeholders, reducing environmental dam-
age and enhancing protection for natural 
resources, natural heritage and cultural herit-
age. Comprehensive, landscape-wide plan-
ning could enable stakeholders—including 
governments, industry, civil society, com-
munities and individuals—to assess com-
peting claims for land use in the context of 
planned changes to habitats.

In many countries, the laws and regula-
tions regarding the protection status of 
forests are contradictory and unclear (see 
Chapter 4). In Indonesia, for instance, the 
laws and regulations regarding the destruc-
tion of forest and conversion of peatland need 
to be harmonized with the legislation that 
protects orangutans and outlaws killing them. 
Specifically, the expansion of agricultural 
activities into legally protected orangutan 

“Land use 
planning can pro-
vide the direction 
needed to coordi-
nate economic 
development 
across a region 
and to regulate 
the conversion of 
land and property 
uses.”
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ranges represents a breach of national laws 
on species protection. Urgent efforts are 
needed to focus on improving yields in cur-
rent plantations and on expanding conces-
sions in already deforested areas (Wich et al., 
2012b)—goals achievable through the use of 
improved varieties of crops and more effec-
tive agricultural practices, such as conserva-
tion agriculture (see Box 1.4). 

In Africa, the challenge is that in some 
countries with the right conditions for oil 
palm and other large-scale agricultural 
development—such as Angola, the DRC, 
Gabon, Ghana, Ivory Coast, Liberia, the 
Republic of Congo and Sierra Leone—more 
than two-thirds of areas suitable for oil palm 
development outside of protected areas 
overlap with ape distribution (Wich et al., 
2014). Many of these areas, especially across 
West Africa, already represent degraded 
landscapes, where chimpanzees have in some 
cases been surviving for generations, ironi-
cally, it seems, thanks to the presence of wild 
oil palms, which may be a keystone species 
for some of these communities (Brncic et 
al., 2010). 

Wherever apes can survive and thrive 
on natural resources available to them and 
share the landscape with people, agricul-
tural development needs to focus on main-
taining natural resources, forest patches and 
ecosystem services; preserving and pro-
moting connectivity to ensure population 
viability; and managing negative attitudes 
toward apes and crop loss (Koh and Wilcove, 
2008a; McShea et al., 2009; SWD, 2012; 
Ancrenaz et al., 2015). Such management 
strategies and schemes may vary according 
to the growth stage of the commercial crops. 
Once oil palms reach maturity in a planta-
tion, for instance, cultivators can remove 
measures such as trenches and strips of bare 
land that act to protect oil palm saplings from 
orangutans; to promote species conservation, 
these elements can be replaced with bridges 
to encourage orangutan dispersal, nesting 

Photo: The expansion of 
agricultural activities into 
legally protected orangutan 
ranges represents a breach 
of national laws on species 
protection. SOCP orangutan 
rescue from an oil palm 
plantation. © Paul Hilton 
for SOCP

and low-impact foraging on fruit (Ancrenaz 
et al., 2015). In fact, the effectiveness of 
trenches and bare strips of land in protecting 
plantations from apes and other wildlife 
remains to be ascertained. Further research 
is also required to assess the value of imple-
menting other types of buffers around 
plantations with respect to different ape 
species, particularly with regard to plant spe-
cies composition and recommended width.
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Another way of preventing crop losses 
or damage is to switch land use activities or 
promote low- or potentially low-conflict 
crops (Hockings and McLennan, 2012). Such 
strategies may not always result in equal or 
greater economic benefit to farmers or 
landowners; however, some crops can help 
balance both economic and conservation 
objectives. Research findings demonstrate 
that cashew nut (Anacardium occidentalis) 

production across a forested agricultural 
matrix around the Cantanhez National Park 
in Guinea-Bissau, West Africa, benefited both 
wild chimpanzees and people, providing an 
example of co-utilization. While this tree 
species is of high economic value, it is also 
nutritionally beneficial to wild chimpanzees. 
The apes focus on the fleshy part of the 
fruit, leaving behind the valuable casing for 
farmers to harvest; the seed—that is, the 
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cashew nut—is found in the casing (Hockings 
and Sousa, 2012). Although this crop spe-
cies appears to meet both livelihood and 
conservation objectives, it must be noted that 
unmanaged expansion of cashew plantations 
or any other low-conflict crop of high mar-
ket value could result in significant habitat 
loss for wild chimpanzees and other apes; 
such expansion can also affect market prices, 
thus affecting the crop’s value to farmers.

Translocation and Other 
Mitigation Strategies
In areas where orangutans live, wildlife trans-
locations—the “human-mediated move-
ment of living organisms from one area, with 
release in another” (RSG and ISSG, 2012, p. 1) 
—have generally been implemented only as 
a last resort to save individual apes, as noted 
above (Yuwono et al., 2007). 

Translocations often involve individual 
orangutans in extremely poor physical and 
psychological condition (Hockings and 
Humle, 2009). As such individuals often 
require veterinary support, they tend to be 
placed in rehabilitation centers, which can 
facilitate their recovery and potential future 
release back into the wild. In other cases, 
orangutans may be rescued aft r plantation 
workers or local people signal their pres-
ence to local non-governmental organiza-
tions or authorities (G. Campbell-Smith and 
I. Singleton, personal communication, 2014). 
In some cases, these orangutans are directly 
translocated elsewhere, without prior 
assessment as to whether the situation at 
the site of origin is truly unmanageable—
meaning that the negative impacts on apes 
and people cannot be mitigated or prevented 
by other means—and without considera-
tion of the full implications of their release 
at the destination site (S. Wich, personal 
communication, 2014). By offering quick-
fix solutions to problems between people 
and endangered wildlife, such initiatives 

can effectively prevent consultation among 
all stakeholders and expert assessments aimed 
at understanding, reducing and mitigating 
the issue. 

Unplanned and mismanaged translo-
cations are oft n carried out without prior 
assessment of the chances of survival of indi-
viduals to be released or the impact of their 
presence on wild conspecifics and other 
wildlife at the release site. Releasing individ-
uals into areas that are already populated 
by conspecifics can lead to mortalities as a 
result of intra-specific aggression—especially 
among male chimpanzees (Goossens et al., 
2005b; Humle et al., 2011)—or disease trans-
mission, if at-risk individuals are not appro-
priately quarantined and tested prior to 
being released (Beck et al., 2007; Kavanagh 
and Caldecott, 2013). Such translocations 
can also disseminate “conflict issues” if 
relocated individuals had habitually foraged 
on crops or approached human settlements 
in their area of origin. Such “bad habits” 
can get passed on to other individuals at 
the release site and cause problems with the 
surrounding communities. 

Finally, it is clear that any post-release 
monitoring or pre-release site assessment 
and translocation initiatives are financially 
and logistically costly (Hockings and Humle, 
2009). It is therefore essential to develop a 
coherent strategy around ape translocations, 
not only to ensure sustained funding, but also 
to integrate expert assessments of suitable 
release sites that are unlikely to incur future 
large-scale development and conflict issues 
with local people, as well as adequate post-
release monitoring techniques and method-
ologies (Colin et al., 2014). Nevertheless, it 
should be borne in mind that translocations 
and relocations are rarely useful or feasible 
options, given that suitable habitats are often 
scarce and the processes are ethically and 
logistically complicated, especially for great 
ape species that live in complex social group-
ings, such as bonobos, chimpanzees and 
gorillas (Hockings and Humle, 2009). 

“Releasing  
individuals into  
areas that are  
already populated 
by conspecifics 
can lead to intra-
specific aggres-
sion and disease 
transmission.”
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Deterrents
To date, very few studies have tested alter-
native mitigation approaches and deterrent 
techniques; the ones that have been under-
taken focus on small-scale farms, which are 
more vulnerable to damage than large-scale 
commercial plantations. Still, their results 
can serve to inform mitigation approaches 
applicable to industrial agriculture. As indi-
cated in Case study 1.2, experimentation has 
identified different locally appropriate tech-
niques aimed at reducing crop damage by 
primates. While systematic guarding proved 
the most successful in reducing primate crop 
damage, other helpful techniques included 
the use of impenetrable living jatropha 
hedges, multi-strand barbed wire fences 
combined with camphor basil (Ocimum 
kilimandscharicum) planted along the bottom 
of fences and rope fences coated with chili 
paste. On their own, however, barbed wire 
fences were not always effective and simple 
ropes with bells were entirely ineffective. 
The e measures vary in their costs and prac-
tical implementation, as a barbed wire fence 
is expensive and a hedge cannot readily be 
moved around in a landscape characterized 
by shifting agriculture, although such an 
approach could potentially be highly effec-
tive in protecting permanent gardens (Hill 
and Wallace, 2012). 

While the large-scale use of hedges and 
barriers, such as fences, can be effective in 
terms of reducing crop damage, it can be 
problematic for wildlife as it can interfere with 
ranging and dispersal behaviors (Hayward 
and Kerley, 2009). The efore, the implemen-
tation of such boundaries requires careful 
analysis and prior understanding of the ecol-
ogy and local ranging of different wildlife 
species in the area. Research into effective 
barriers to protect crops from wildlife has 
also shown that the implementation of tested 
measures can lead wildlife to unprotected 
neighboring farms, displacing the issue 
and thereby highlighting the importance of 

implementing mitigation schemes simul-
taneously across landscapes, including all 
neighboring farms and agricultural develop-
ments. Persistent efforts could eventually 
lead to a significant decrease in crop dam-
age events, so long as individual apes have 
adequate natural forage available. Year-round 
availability of, and access to, natural foods 
should therefore be assessed in advance, to 
ensure that preventing access to crops does 
not nutritionally compromise ape survival 
(Hill and Wallace, 2012).

In Sumatra, trials have been undertaken 
to test the effectiveness of noise deterrents 
and netting of trees to keep orangutans from 
foraging on fruit orchards in an agro-forestry 
landscape. The implementation of these 
measures improved local farmers’ attitudes 
towards orangutans. A comparison of pre-
trial and post-trial raiding events revealed 
that netting of trees, as opposed to noise 
deterrents, proved highly effective across 
farms where these approaches were tested; 
on control farms where no deterrents were 
employed, there was no difference between 
pre-trial and post-trial crop damage inci-
dents. Although netting trees proved most 
effective, as it resulted in a significant increase 
in crop yield, farmers failed to persist in 
employing this technique after the trials 
ended, probably due to the related expense 
and logistical complexity (Campbell-Smith, 
Sembiring and Linkie, 2012).

Another way to mitigate instances of 
aggression is to change people’s behavior 
towards apes (Hockings and Humle, 2009). 
In some cases, preventing surprise encoun-
ters via maintenance of shared paths to 
increase visibility can act to reduce aggres-
sive incidents (Hockings and Humle, 2009). 
Educating plantation workers and people 
in the locality about apes and advising them 
on how to behave when they see an ape can 
also minimize the likelihood of aggression 
and reduce the risk of any escalation during 
encounters. 
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The Roles of Producers, 
Buyers and Consumers
The previous sections place much emphasis 
on the responsibility of growers and pro-
ducers of commodities to improve the ability 
of apes to utilize and move through planta-
tions; however, it is also important to high-
light the role of the large-scale buyers and 
consumers of these commodities in terms 
of promoting and incentivizing better man-
agement practices. Since the current price 
of RSPO-certified palm oil is not signifi-
cantly higher than that of non-certified oil, 

producers do not have much of an incen-
tive to comply with certification require-
ments, including species-tolerant practices 
(see Chapter 5). Yet the adoption of such 
practices could be encouraged through a 
variety of approaches, including the pro-
motion of no-deforestation and “no-kill” 
plantation policies, demands from consumer 
companies and the establishment of effec-
tive enforcement and monitoring of adher-
ence to such policies. See Chapter 5 for an 
analysis of the role and impact of the RSPO 
in the conservation of apes in an industrial 
landscape.

Photo: Unless upward trends 
in forest clearance and inter-
actions between people 
and apes are reversed,  
survival prospects for the 
Bulindi village chimpanzees 
are bleak. Mother and baby 
chimpanzee at Bulindi, 
Uganda. 
© Matthew R. McLennan
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Conclusion
Agricultural expansion across ape ranges, 
especially on an industrial scale, affects 
apes in two fundamental ways: through the 
destruction of their habitat (which also pro-
vides increased access to previously remote 
forests) and through increased competition 
over crops and land, which leads to nega-
tive interactions between people and apes. 
The latter is especially critical for ape spe-
cies and populations that are likely to utilize 
cultivated crop species and venture close to 
human areas in modified landscapes, such 
as chimpanzees and orangutans.

Th re is an urgent need for ape range 
countries to balance industrial agricultural 
development with the protection of habitat 
and endangered species. Although it is ille-
gal to kill apes in all the countries in which 
they are found, agriculture leads to signifi-
cant population declines, through habitat 
destruction as well as direct killing. Land use 
plans do not adequately consider aspects 
such as conservation value, species diversity 
or abundance in the identification of areas 
for agricultural development—even though 
these factors are critical. Land use manage-
ment could be improved through the inte-
gration of reliable empirical data on ape 
distribution and occurrence in environmen-
tal impact assessments. Including the miti-
gation hierarchy in decision-making is also 
critical, as the approach emphasizes the strat-
egies of avoidance, mitigation, restoration 
and biodiversity offsets. 

At the local level, any large-scale indus-
trial agricultural activity should be informed 
by a solid understanding of how human–
wildlife interactions affect people’s livelihoods 
and shape people’s perceptions, attitudes 
and the value they attach to apes. Moreover, 
effective strategies for preempting human–
ape conflict require a firm appreciation of 
ape ecology and ranging behavior. In this 
context, it is just as important to ascertain 
how barriers can effectively mitigate crop 

damage as it is to recognize that they can also 
displace problems to areas where mitigation 
strategies cannot be implemented. Such 
informed approaches can help to prevent 
or manage any escalations and retaliatory 
behaviors resulting from human–ape inter-
actions. In an effort to minimize cumulative 
impacts and risks to both people and apes, 
it is useful to adopt a broad perspective—
one that will allow for assessment of all 
the impacts of industrial-scale agricultural 
developments and related operations. Clearly, 
such efforts require appropriate interdisci-
plinary and cross-disciplinary expertise, as 
well as strong local participation and engage-
ment of all stakeholders.
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Endnotes
1  Conversions were calculated using the yearly aver-

age currency exchange rate for 2010: 0.785, as per 
IRS (n.d.).

2  The figure is calculated by dividing the current 
population—573,903 (UBOS, 2014, p. 7)—by the 
total land area; however, there is no consensus on 
land area of the district. Land area is thus calcu-
lated based on the total population and population 
density as reported in the 2002 census, yielding an 
area of 3,602 km² (UBOS, 2006, pp. 47, 53).

3   At this writing, British American Tobacco Uganda 
was reportedly ceding its leaf growing operations 
to another company (Sunday Monitor, 2014).
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Introduction
The expansion of industrial agriculture is 
a primary driver of tropical forest loss 
(Kartodihardjo and Supriono, 2000;  
Abdullah and Nakagoshi, 2008; Sodhi et al., 
2010). Tropical forests harbor high levels of 
terrestrial biodiversity and are the principal 
habitat for apes in Africa and Asia (Junker 
et al., 2012). Numerous agro-industrial 
crops are found in ape ranges, including oil 
palm, peanut, rubber and sugarcane, as well 
as banana, cacao, coffee, corn, sorghum 
and tea. Thi  chapter places a particular 
focus on oil palm cultivation as its impact 
on tropical forests and various endangered 
species has been under the loupe far more 
than that of other crops, particularly in 
Southeast Asia. 

CHAPTER 2

Encroaching on Ape Habitat: 
Deforestation and Industrial 
Agriculture in Cameroon, Liberia 
and on Borneo
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Oil palm (Elaeis guineensis) is the most 
rapidly expanding industrial crop in the 
world (Miettinen et al., 2012; FAO, 2014a), 
driven by a growing global market for palm 
oil for food, cosmetics, fuel and other indus-
trial uses (Nantha and Tisdell, 2009). The
global land area of mature oil palm rose 
from 35,000 km² (3.5 million ha) in 1975 to 
131,000 km² (13.1 million ha) in 2005 (Wicke 
et al., 2011). Although oil palm originated 
in Africa, it has not been as extensively 
planted or intensively produced there as it 
is in Asia; however, a recent increase in 
investments in Africa suggests that the con-
tinent is likely to witness future expansion 
(Greenpeace International, 2012). Large areas 
of industrial land purchases for oil palm 
have recently been negotiated or are under 
negotiation across Africa (Carrere, 2010; 
Rainforest Foundation, 2013; see Chapter 3). 
The Congo Basin and West Africa have been 
identified as the continent’s most suitable 
areas for oil palm expansion (see Chapter 1). 
Yet these areas overlap significantly with 
ape ranges (Wich et al., 2014), raising con-
cerns that their development will lead to 
biodiversity losses similar to those seen in 
Southeast Asia. 

Indeed, it is highly likely that the future 
development of industrial agriculture will 
have a significant deleterious impact on ape 
habitats globally. Effectively addressing that 
threat calls for a solid understanding of the 
context within which industrial agriculture 
has evolved; to that end, this chapter presents 
spatially explicit information on the current 
overlap of ape habitats and industrial agri-
culture, based on research conducted by the 
United Nations Environment Programme 
World Conservation Monitor ing Centre 
(UNEP-WCMC). The WCMC utilizes a 
number of data sets, including: 

  the Land Matrix, a global, independent 
land monitoring initiative (Land Matrix, 
n.d.); and 

  Global Forest Watch (GFW), whose on-
line platform provides spatial data on 
land use and agro-industrial concessions. 
The source data of GFW are based on a 
combination of government documents, 
satellite imagery and GPS data. 

Thebulk of the chapter then focuses on 
the evolution of deforestation due to indus-
trial agriculture across two countries—
Cameroon and Liberia—as well as on the 
island of Borneo, which is divided among 
the countries of Brunei, Indonesia and 
Malaysia.

Key findings from this chapter include:

  Agro-industrial development is a major 
threat to ape populations across their 
ranges.

  While the drivers of deforestation are 
complex, the cause is largely attributable 
to a combination of poor planning and 
ineffective governance in relation to land 
use and tenure.

  Industrial agricultural estates are expected 
to expand, increasing pressures on ape 
habitats and existing populations—be 
it through loss and fragmentation of 
habitat, increased hunting or intensi-
fied conflict between ape and human 
populations.

  Oil palm and rubber are the crops that 
have caused the most significant levels of 
deforestation in Southeast Asia and are 
leading to the same in Africa.

  Liberia has the highest potential for oil 
palm expansion in Africa, yet 94.3% of 
the area suitable for oil palm lies in ape 
ranges that are unprotected.

  Findings indicate that crops as diverse 
as rubber, cotton, cacao and sugarcane 
affect the integrity of ape habitats across 
their entire range. Thisdiversity implies 
that efforts to reconcile ape conservation 
with industrial agricultural development 
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should consider broader responses in 
addition to addressing specific impacts 
of individual commodities.

Industrial Agricultural 
Concessions across  
Ape Ranges
There is a dearth of data on industrial agri-
culture—particularly spatially explicit data. 
The Land Matrix partnership provides data 
on transnational land deals (see Table 3.1 in 
Chapter 3, page 75). Precise geospatial infor-
mation on land deals from the Land Matrix 
was available for 20 out of 30 countries that 
have ape ranges within their borders. In an 
analysis involving all 30 countries, land deals 
were attributed to the province or state level. 
Land deals were then classified by size and 
mapped accordingly. The precise geospatial 
information that was available for 20 coun-
tries was used in a separate, more detailed 

analysis (see Figures 2.1 and 2.2). However, 
due to paucity of comprehensive data on land 
deals, this analysis provides a conservative 
indication of the overlap between ape habi-
tat and industrial agricultural concessions.

As of August 2014, the Land Matrix 
Global Observatory had information on 
approximately 1,800 land deals globally. 
The Matrix records 877 land deals among 
the countries that are home to habitat; 
meanwhile, 352—or 20% of all known land 
deals—are within or very near ape ranges 
in Africa and Asia (see Figures 2.1 and 2.2). 
The contract area of land deals is generally 
larger in Africa than in Asia; however, the 
number of deals is larger for some Asian 
countries, most notably Indonesia, which 
has 114 recorded deals, and Cambodia, 
which has 87. Deals in both countries show 
significant overlap with ape ranges and 
protected areas that host apes (see Box 2.1). 
In Africa, most land deals are found in 
Liberia (17) and Sierra Leone (20). 

FIGURE 2.1 

Contracted or Intended Land Deals in Ape Ranges in Africa 
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FIGURE 2.2 

Contracted or Intended Land Deals in Ape Ranges in Asia 

Notes for Figures 2.1 and 2.2: The size of land deals was defined as the reported contract size or, if this information was not available, the production size. If neither the 

contract nor the production size was available, the intended contract size was used.

Data sources for Figures 2.1 and 2.2: Land Matrix (n.d.); IUCN (n.d.)

Courtesy of UNEP-WCMC

BOX 2.1 

Conflicting Interests in Cambodia: 
Protected Areas and Land Deals
Even though Cambodia has one of the highest deforesta-
tion rates in the world (Hansen et al., 2013)—with total forest 
cover that shrank from 72% to 48% from 1973 to 2014 (Open 
Development Cambodia, 2015b)—there is little information on 
the impacts of agricultural expansion on the country’s apes. 
Cambodia’s traditional industrial crop is rubber, which occu-
pied about 2,800 km² (280,000 ha) in 2012; an additional 
8,000 km² (800,000 ha) were earmarked for exploitation 
between 2012 and 2017. The Cambodian government has 
prioritized the development of economic land concessions, 
issuing a formal order to a number of government institutions 

to strengthen engagement in management systems, land 
allocation and land use (Cambodia, 2014). Increases in invest-
ments in both oil palm and rubber had already been observed 
before the order was issued (Colchester et al., 2011). 

Oil palm plantations have expanded into forested regions 
through the allocation of economic land concessions on state 
land to private companies, covering 1,180 km² (118,000 ha) 
in 2009 (Colchester et al., 2011). When it comes to the current 
total area of concession land, figures diverge: the Ministry of 
Agriculture, Forestry and Fisheries indicates that just over 
12,000 km² (1.2 million ha) of land had been given out as of 
June 2012, yet some non-governmental organizations put that 
figure closer to 20,000 km² (2 million ha) (Open Development 
Cambodia, 2015a). Growers have planted additional crops, such 
as corn, soybean, cassava and mung bean (Cambodia, 2014). 
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FIGURE 2.3 

Overlap of Ape Ranges in Cambodia with Protected Areas, Agro-industry and Certified RSPO Sites

Note: This analysis includes only protected areas (as defined in the July 2014 version of the World Database on Protected Areas) with national protection designation; 

proposed protected areas are not included.

Data sources: WRI (2013); IUCN (n.d.); IUCN and UNEP (2014); Open Development Cambodia (2014)

Courtesy of UNEP-WCMC

It is estimated that the area of rubber in non-rubber growing 
areas in Southeast Asian countries, including Cambodia, could 
quadruple by 2050, replacing mainly evergreen broadleaf for-
ests and vegetation that is currently under shifting cultivation 
(Fox et al., 2012). 

Cambodia has two gibbon species on the Red List of the 
International Union for Conservation of Nature (IUCN), the 
pileated gibbon (Hylobates pileatus) and the southern yellow-
cheeked crested gibbon (Nomascus gabriellae). A third species, 
the northern yellow-cheeked gibbon (Nomascus annamensis), 
has been identified but has not yet been assessed by the 
IUCN. It is found in the northernmost block of the area currently 
identified as inhabited by the southern yellow-cheeked crested 
gibbon (B. Rawson, personal communication, 2015). 

More than 100 of the 190 spatially explicit concessions for 
agro-industry in Cambodia are specific concessions for rubber 

plantations or mixed concessions of rubber and other crops 
(mainly acacia and sugarcane, with some oil palm). Rubber 
plantations occupy a total area of 5,566 km² (556,620 ha), 
which account for nearly 6% of ape ranges; other plantations 
take up an additional 4,875 km² (487,550 ha), or 5% of the 
range, bringing the total area of agro-industrial concessions in 
ape ranges close to 11%. Of the 239 km² (23,890 ha) dedicated 
to oil palm concessions in Cambodia, only one was RSPO-
certified in 2013 (see Figure 2.3).

Several land deals appear to be located in Category I–IV pro-
tected areas and nationally protected areas (see Box 2.2); 
nearly all of these are rubber plantations. Agricultural conces-
sions are not legally permitted in these categories but are now 
found in most of Cambodia’s protected areas (Cambodia, 
2014); as a result, the threat to the habitat they provide for apes 
and other species is significant.
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Industrial Crops in  
Ape Ranges
The degree to which agro-industry affects 
apes depends on the types of crops being 
cultivated in, and adjacent to, ape ranges. 
Apes may utilize crops for food, in compe-
tition with humans—which may result in 
human–wildlife conflict; humans may also 
destroy the forest habitat to make space for 
cultivation. Crops as diverse as oil palm, 
coffee, rubber and cotton impact the integ-
rity of ape habitats across their entire range 
(see Table 2.1). In Uganda, the land used for 
sugarcane plantations underwent an 18-fold 
increase between 1988 and 2002, exerting a 
direct impact on chimpanzee behavior and 
survival (see Case Study 1.2 in Chapter 1, 
page 29). In Guinea-Bissau, monoculture 
cashew nut plantations are highlighted as a 
threat to the habitats of western chimpanzees 
(Carvalho, Marques and Vicente, 2013). Given 
the diversity of crops and their impacts, 
efforts to reconcile ape conservation with 
industrial agricultural development need to 

BOX 2.2 

Protected Area Categories
The World Database on Protected Areas—the most comprehensive 
global spatial database on protected areas—is jointly produced by the 
IUCN World Commission on Protected Areas and the World Conser-
vation Monitoring Centre of the United Nations Environment Programme 
(IUCN and UNEP, 2014). The protected areas are classified by IUCN 
management category, as follows: 

  Category Ia: strict nature reserve

  Category Ib: wilderness area

  Category II: national park

  Category III: national monument or feature

  Category IV: habitat or species management area

  Category V: protected landscape

  Category VI: sustainable use of natural resources

These categories are distinguished by differences in the management 
approaches undertaken within protected areas (Dudley, 2008). Industrial 
agriculture is restricted in protected areas classified as IUCN Cate gories 
I through IV.

consider factors relating to particular crops 
as well as broader issues that are shaped by 
commodities in general. 

Deforestation and 
Industrial Agriculture: 
The Cases of Cameroon, 
Liberia and Borneo 
The context within which industrial agricul-
ture manifests itself in ape range states can 
provide important insights into drivers that 
go beyond economic demands. This section 
presents a detailed analysis of the evolution 
and current situation of industrial agriculture 
and its overlap with ape habitats in Cameroon, 
Liberia and on the island of Borneo. 

Thecountries of Cameroon and Liberia 
were selected because both are home to 
important ape ranges on a continent that has 
been experiencing recent expansion of indus-
trial agriculture and that is likely to witness 
ensuing impacts on ape habitats and popu-
lations. Both these countries are important 
for apes, and civil society actors have scru-
tinized their performance and exposed 
related social and environmental impacts of 
the ongoing expansion of the palm oil indus-
try. In contrast, Borneo has long experi-
enced rapid and extensive deforestation due 
to industrial agriculture, which has been a 
key feature of economic development across 
the island since colonization. As Borneo is 
governed by three countries, it offers lessons 
based on differing trajectories, some of 
which can serve to inform how the indus-
try might evolve in Africa in the absence of 
adequate mitigation measures.

Cameroon
Forest and Ape Status

The Republic of Cameroon lies in western 
Africa’s Gulf of Guinea and is bordered by the 
Central African Republic, Chad, Equatorial 
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TABLE 2.1 

Summary of Impacts of Agribusiness Development on Ape Habitats in Ape Range Countries

Country Industrial and  
cash crops* 

Developments and  
coverage details

Impacts

Africa

Burundi Forest plantations for wood Plantations replaced natural forests 41% of forest cover was lost from 1990 
to 2010 (Nduwamungu, 2011)

Central African 
Republic

Coffee, cotton, tobacco, 
tree crops (IMF, 2008; 
FAO, 2014a)

Industrial crop production decreased in 
2001–06 (IMF, 2008)

0.8% of forest cover was lost from 1990 
to 2005 (Hansen et al., 2013)

Democratic Republic 
of Congo

Cacao, coffee, oil palm, 
rubber, tea (FAO, 2014a)

Commercial agriculture is limited, but a 
high demand for oil palm is reportedly 
causing conversion of forests (Rainforest 
Foundation, 2013)

Currently the main threat is the hunting 
of apes for meat, which is exacerbated 
by habitat fragmentation (Hickey, Carroll 
and Nibbelink, 2012)

Gabon Cacao, coffee, oil palm, 
rubber, sugarcane  
(FAO, 2014a)

Large-scale industrial agriculture is 
under development (Rainforest 
Foundation, 2013)

No direct impacts on ape populations 
reported, although they declined by more 
than half between 1983 and 2000, due 
to commercial hunting facilitated by 
logging (Walsh et al., 2003) 

Ghana Cacao, coffee, oil palm, 
rubber (FAO, 2014a)

57% of the country is agricultural land 
(Oppong-anane, 2006)

Impacts of industrial agricultural develop-
ment on apes not reported

Guinea Coffee, fruits, oil palm, 
peanuts, rice (FAO, 2014a)

Guinea does not have any large oil palm 
plantations; most production comes from 
natural oil palm groves (Carrere, 2010)

None reported

Guinea-Bissau Cashew nuts  
(Economy Watch, 2010)

Monoculture cashew nut plantations  
are possibly increasing  
(Economy Watch, 2010)

Intensive agriculture and commercial 
tree plantations have affected habitats 
suitable for western chimpanzees 
(Carvalho et al., 2013)

Ivory Coast Cacao, coffee, cotton, oil 
palm, rubber, sugarcane 
(Aregheore, 2009)

Cultivated land covers 21.8% of the 
country; the forest area produces the 
most export crops (Aregheore, 2009)

Severe deforestation in the past due to 
intensive logging and agriculture expan-
sion (GRID-Arendal, 2005); decline in 
western chimpanzees due to hunting 
and habitat loss (Campbell et al., 2008b)

Nigeria Cacao, oil palm, rubber 
(Chapin Metz, 1991) 

Oil palm and rubber predominate in the 
southeast and south-central areas 
(Chapin Metz, 1991)

Ape ranges are in the same areas as 
most oil palm and rubber plantations; 
apes are threatened by logging, hunting 
and agriculture, including plantations 
(USAID, 2008)

Republic of Congo Cacao, coffee, oil palm, 
sugarcane, tobacco  
(FAO, 2014a)

Oil palm is increasing in importance 
(Carrere, 2010; FAO, 2014a); a single 
concession of 4,700 km² (470,000 ha) 
has been granted for oil palm plantations 
(Rainforest Foundation, 2013)

The area is the habitat of chimpanzees 
and western gorillas (Rainforest Founda-
tion, 2013), both of which are already  
affected by disease epidemics and 
commercial wild meat hunting (Walsh  
et al., 2003)

Rwanda Coffee, tea Industrial agriculture is limited, except 
tea and coffee (Rwanda, 2004); 50% 
increase in tree cover due to plantations 
developed in 1990–2005 (Butler, 2006; 
FAO, 2010)

50% of natural forest cover and wood-
land habitat was lost in 1990–2005  
(Butler, 2006)
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Country Industrial and  
cash crops* 

Developments and  
coverage details

Impacts

Senegal Cotton, peanuts Agriculture is expanding inland 450 km² (45,000 ha) of forest is lost 
annually (New Agriculturalist, 2008)

Sierra Leone Cacao, coffee, oil palm 
(IMF, 2011)

Exports of cacao, coffee and oil palm 
increased in 2008–12 (IMF, 2011); the 
number of oil palm concessions is 
growing (Carrere, 2010)

Much of the original forest cover was 
probably lost and the deforestation rate 
remains high (FAO, 2010) and is likely to 
have impacted ape populations

South Sudan Peanuts Large-scale land acquisitions have been 
made for timber and oil palm plantations 
(Future Challenges, 2011)

Developments are leading to deforesta-
tion (Future Challenges, 2011)

Tanzania Cashew nuts, coffee, 
cotton, sisal hemp, 
tobacco

A government task force was set up in 
2006 to promote oil palm production 
(Carrere, 2010)

Hunting and habitat loss have been the 
main factors affecting chimpanzee popu-
lations in their range in the Ntakata region 
(Ogawa, Moore and Kamenya, 2006)

Uganda Coffee, sugarcane The area of sugarcane plantations 
adjacent to Budongo Forest Reserve 
grew more than 18-fold, from 7 km² to 
127 km² (690 ha to 12,729 ha) in 1988–
2002 (Mwavu and Witkowski, 2008)

Forest loss is due to agricultural expan-
sion (Mwavu and Witkowski, 2008); there 
are indications that ape populations 
persist in forest agriculture mosaics 
(Tweheyo, Lye and Weladji, 2004)

Asia

Bangladesh Jute, sugarcane  
(FAO, 2014a)

Land conversion and illegal logging are 
the main causes of deforestation  
(Kibria et al., 2011; Islam and Sato, 2012)

Hoolock gibbon populations are affected 
by agricultural expansion and declines in 
natural forest areas (Muzaffar et al., 2011)

China:  
Hainan province

Betel palm, cacao, cashew 
nuts, coconut, coffee, 
lemongrass, oil palm, 
pepper, rubber, sisal 
hemp, sugarcane

More than 90% of the land is under 
cultivation, including rubber plantations 
(Zhou et al., 2005)

The Hainan gibbon is threatened by 
forest clearance: 7% of the habitat of the 
(estimated) remaining 20 individuals of 
the species was cleared in 1991–2008 
(Zhang et al., 2010)

China: southern 
Yunnan province

Rubber, sugarcane, tea, 
tobacco 

The size of agricultural patches increased 
in 1965–92; cash crops replaced tradi-
tional agriculture (Fox and Vogler, 2005)

Loss of primary forest poses risk to gibbon 
survival (Fan Peng-Fei et al., 2009)

India:  
the northeast

Coffee, rubber, tea Assam state produces 53% of India’s 
tea (Choudhury, 2009)

Agricultural encroachment, extractive 
industries and timber are the major 
threats facing the hoolock gibbons’ sur-
vival (Das et al., 2003; Choudhury, 2009)

Indonesia Oil palm, rubber, tree 
plantations

Rubber, oil palm and pulp and paper 
plantations are primary agricultural 
crops; small-scale agriculture accounts 
for a significant proportion of forest loss 
(see the section on Borneo) 

Between 2,383 and 3,882 orangutans 
have been killed annually; the killings 
seem more prevalent in areas of defor-
estation and plantation development 
(Meijaard et al., 2012)

Lao People’s 
Democratic 
Republic

Coffee, rubber The government encourages foreign  
investment in rubber plantations (Hicks 
et al., 2009); permanent intensive agri-
culture is spreading (Thongmanivong 
and Fujita, 2006)

None reported

Malaysia Oil palm, rubber Oil palm and rubber plantations cover 
around 60% of all agricultural land in 
Malaysia (Chee and Peng, 2006;  
Koh et al., 2011)

Development of agricultural crops is a 
major cause of forest loss (Abdullah and 
Nakagoshi, 2008); conversion to oil palm 
threatens the survival of the Borneo 
orangutan (Nantha and Tisdell, 2009)
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Country Industrial and  
cash crops* 

Developments and  
coverage details

Impacts

Myanmar Beans, jatropha, oil palm, 
pulses, rubber, sugarcane 
(ADB, 2013; FAO, 2014a)

Concessions for rubber plantations and 
oil palm are in development stages; 
more than 7,000 km² (700,000 ha) of 
concessions for industrial agriculture 
were granted by 2010—4,050 km² 
(405,000 ha) of which was for oil palm, 
including in the Tenasserim Division 
(Burma Environmental Working Group, 
2011), home to the world’s last remaining 
intact lowland dipterocarp rainforests 
(Geissmann et al., 2013); agricultural 
concessions are sometimes granted 
inside protected forests (KDNG, 2010)

Forest conversion and plantation 
concessions are threatening the 
Hoolock and white-handed gibbons’ 
habitat and associated biodiversity 
(Geissmann et al., 2013)

Thailand Cassava, coconut, corn, 
oil palm, rubber, sugarcane

Traditional subsistence farming systems 
are giving way to cash crops  
(Entwisle et al., 2005)

Crop expansion is leading to forest frag-
mentation and large-scale deforestation 
(Entwisle et al., 2005)

Viet Nam Coffee, cotton, peanuts, 
rice, rubber, sugarcane, tea

Government aims to boost foreign 
investment in agriculture  
(Vietnam Briefing, 2014)

Past large-scale land use change has 
probably impacted gibbon populations; 
most, if not all, gibbon populations are 
highly fragmented and in decline 
(Rawson et al., 2011)

Notes: * For all crops except palm oil, this table lists single-crop data from FAOSTAT rather than aggregates. Different crop categories can refer to oil palm, including fruit, 

kernels and “oil crops primary.” A review of online country-specific resources was used to determine whether a crop is an industrial or cash crop, although that distinction 

is not always straightforward.

Guinea, Gabon, Nigeria and the Republic of 
Congo. It is home to more than 23 million 
people, with the highest human population 
densities found in southwestern Cameroon, 
near the border with Nigeria. The extent 
of forest cover in Cameroon has steadily 
declined, from about 243,000 km² (24.3 mil-
lion ha) in 1990 to just under 200,000 km² 
(19.9 million ha) in 2010, a loss of roughly 
18% with an average annual forest loss of 
2,200 km² (220,000 ha) (FAO, 2010). An esti-
mated 1.4% of Cameroon’s dense forests—
those with more than 50% tree canopy cover 
—were destroyed between 2000 and 2012; 
much of this forest loss was concentrated near 
the coast in southwestern Cameroon (Hansen 
et al., 2013). For a detailed layout of land 
allocated to agro-industries in Cameroon, 
visit the World Resources Insti tute’s Forest 
Atlas of Cameroon (WRI, n.d.-a).

Cameroon’s forests are home to at least 
four ape subspecies: the Nigeria–Cameroon 
chimpanzee (Pan troglodytes ellioti), the cen-
tral chimpanzee (Pan troglodytes troglodytes), 

the Cross River gorilla (Gorilla gorilla diehli) 
and the western lowland gorilla (Gorilla 
gorilla gorilla). The e populations are distrib-
uted throughout the lowland and montane 
forest zone of southern Cameroon, includ-
ing the administrative regions of North-
west, Southwest, Littoral, Center, South, 
and East (see Figure 2.4). Apes have been 
observed in 47 forest sites across Cameroon, 
including in 11 national parks, which pro-
vide apes with the highest legal protection 
(Arcus Foundation, 2014). Cameroon is an 
especially important site for the conservation 
of Nigeria–Cameroon chimpanzees and 
Cross River gorillas, as these subspecies are 
endemic to Nigeria and western Cameroon 
and are among the most threatened ape taxa.

The Development of Industrial 
Agriculture in Cameroon

Industrial agriculture has a long history in 
Cameroon, having been conceived and pro-
moted by its colonial rulers, who developed 
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an extractive and export economy (Gerber, 
Veuthey and Martínez-Alier, 2009). Starting 
as early as 1885 and continu ing throughout 
German rule (1884–1916), German compa-
nies were awarded land primarily in today’s 
Southwest region, along Cameroon’s coastal 
area and around the fertile, volcanic soils of 
Mount Cameroon (Nguiffo and Schwartz, 
2012b). Plantations were developed for grow-
ing bananas, oil palm, rubber and tea, all of 
which were primarily destined for the export 
market. Theconversion of large tracts of land 
for agro-industrial development involved 
the expulsion and relocation of the indig-
enous people from the concession areas to 
“native reserves” (Konings, 1993; Njoh, 2002). 
People—both indigenous and from afar—
were then brought in to serve as laborers in 
the plantations. Commercial plantation agri-
culture in coastal areas led to a large influx 
of migrant workers, who lived in company 
towns (Njoh, 2002).

Following Germany’s defeat in World 
War I, the League of Nations divided German 
Kamerun into a British-mandated territory 
(Northern and Southern Cameroon, along 
the border with Nigeria, 1918–60) and a 
larger French-administered territory. Both 
colonial rulers continued the German tradi-
tion of developing large-scale, agro-industrial 
plantations and continued to enact laws that 
dispossessed indigenous people of their land 
by converting it into colonial property and 
instituting forced labor practices (Njoh and 
Akiwumi, 2012). Many of the former German 
plantations in the French territory were pur-
chased by European private companies and 
later transferred to the agro-industrial 
company Société Africaine Forestière et 
Agricole du Cameroun (SAFACAM), estab-
lished in 1897 as a rubber company and taken 
over by the Bolloré Group, a French pri-
vate investment company, in 1997 (Oyono, 
2013). The British inherited and retained 
most of the German plantation lands and, 
after World War II, they subsumed most of 
the plantations into a parastatal enterprise 
called Cameroon Development Corporation. 
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Photo: In Cameroon, 
beginning as early as  
1885, plantations were 
developed for growing 
bananas, oil palm, rubber 
and tea. © Arcus Foundation 
and Jabruson, 2014.  
All Rights Reserved. 

After independence in 1960, Cameroon 
invested in state-owned plantations and 
reaffirmed state control over land and forest 
(Oyono, 2013). By the 1980s, however, a deep 
economic crisis led to structural adjustment 
policies imposed on the Cameroonian gov-
ernment by the World Bank, the Interna-
tional Monetary Fund and bilateral donors 
that aimed to privatize dozens of state-owned 
companies, including major agro-industries 
(World Bank, 1996). The goal of privatiza-
tion was to increase the efficiency of agro-
industrial production, increase domestic 
production and exports, and attract foreign 
investors (World Bank, 2004).

Together with these interventions, the 
development of Cameroon’s land tenure and 
forest policies spurred agro-industrial expan-
sion into the country’s forests. Although 
the government is officially the “trustee” of 
most lands, the state apparatus acts as 
owner of all lands and regularly uses eminent 
domain (compulsory purchase) to displace 
local communities in order to grant national 
or private lands to foreign investors. Rural 
communities in Cameroon’s forested zones 
exercise customary land tenure, but they 
lack legally recognized land rights on their 
individual lands and commons (Alden Wily, 
2011). This legal framework facilitates state 
and investor control over forested lands and 
has laid the foundation for the expansion of 
agro-industrial development throughout 
Cameroon’s forest zone.

While several government development 
strategies call for the expansion of large 
agro-industrial plantations (MINEPAT, 2009; 
MINADER, 2014), various complex external 
economic factors and domestic reforms are 
behind the most recent wave of land acqui-
sition for plantation development in the 
country. Among these are: 

  changing land use policies in Indonesia 
and Malaysia, which have led companies 
to diversify into Africa (Feintrenie, 2013); 

  growing demand for bio fuels (Danielsen, 
Beukema and Burgess, 2009); 

  China’s strategic partnership with the 
Government of Cameroon (Khan and 
Baye, 2008; Jansson, 2009); 

  the perception that there is political sta-
bility in Cameroon (Feintrenie, 2014); 
and 

  new foreign direct investment incen-
tives and protections (MINEPAT, 2009; 
Hawkins and Chen, 2011). 

All of these factors have contributed to 
the high demand from agro-industries for 
Cameroonian land. 

As a result, Cameroon has witnessed a 
substantial increase in the scale of indus-
trial agriculture in the 1990s and even 
more so in the following decade. Numerous 
agro-industries now operate throughout 
Cam eroon’s forest zone, primarily producing 
palm oil and rubber and, to a lesser extent, 
tea, rice, bananas and sugar, which, together, 
cover more than 3,000 km² (300,000 ha) of 
land (Feintrenie, 2014).

Agro-industry Development  
by Commodity

This section details the rise and expansion 
of Cameroonian agro-industries by com-
modity, with a particular focus on palm 
oil, rubber and sugar. It also considers how 
agro-industrial growth is likely to impact 
ape populations.

Palm oil

Cameroon has made agro-industrial oil 
palm development an economic priority. 
Th  government aims to increase palm oil 
production to 300,000 metric tons in 2015 
and 450,000 metric tons by 2020 (Hoyle 
and Levang, 2012). Although artisanal pro-
cessing will account for some of this 
increased production, the government is 
focused on expanding the total area under 
industrial oil palm development. It aims 
to accomplish this goal, in part, by leasing 
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large tracts of fertile land to foreign agro-
industrial investors. Cameroon has thus 
positioned itself at the heart of a “new wave” 
of large-scale, industrial oil palm develop-
ment in the African forest zone (Linder, 2013). 
This situation is especially unfavorable for 
ape conservation, as most agro-industries 
tend to clear primary and secondary forest 
for the development of oil palm plantations 
(Richards, 2013; Nkongho, Feintrenie and 
Levang, 2014).

Cameroon hosts three privately held 
agro-industrial oil palm producers—Société 
Camerounaise de Palmeraies (Socapalm), 
SAFACAM, and Société des Palmeraies de 
la Ferme Suisse—and two publicly owned 
ones—Cameroon Development Corporation 
and Pamol. In addition, at least eight other 
foreign agro-industries either currently lease 
or are attempting to acquire land for oil palm 
development in the country (Greenpeace 
International, 2012; Hoyle and Levang, 
2012). The e companies are targeting the 
same “fertile crescent” lands that colonial-
era companies coveted, not only because of 
the rich soil, but also in view of the prox-
imity to major urban and industrial centers 
as well as the Atlantic coast for export.

Sithe Global Sustainable Oils Cameroon 
(SGSOC), owned by the US agribusiness 
Herakles Farms, was the first of these agro-
industries to be awarded a contract. Thi  
land acquisition, originally for 731 km² 
(73,086 ha) but finally reduced to 200 km² 
(20,000 ha), has proved to be the most 
controversial oil palm development in the 
recent resurgence of industrially produced 
palm oil in Africa. Cameroonian and inter-
national non-governmental organizations 
declared the deal a “land grab” based on 
details that came to light on the history of 
the SGSOC development (Linder, 2013). Of 
particular importance to this case study is the 
plantation’s location in high-conservation-
value forest. The SGSOC plantation is in 
the Southwest region, close to a Pamol oil 

palm plantation; it is flanked by four pro-
tected areas known to harbor key popula-
tions of the endangered Nigeria–Cameroon 
chimpanzee (Morgan et al., 2011). 

Sugar

Cameroon’s sugar industry is controlled by 
the Société d’Organisation de Management 
et de Développement des Industries Alimen-
taires et Agricoles (SOMDIAA), a French 
conglomerate, via two affiliates: Société 
Sucrière du Cameroun (SOSUCAM) and the 
Cameroon Sugar Com pany (CAMSUCO), 
which operate in the Center region, approxi-
mately 100 km north of the capital, Yaoundé. 
Founded in 1965, SOSUCAM possesses a 
land lease for 101 km² (10,085 ha) in the 
Mbandjock area (Nguiffo and Schwartz, 
2012b). CAMSUCO was launched in 1977 
as a state-owned company in Nkoteng. It was 
acquired by SOMDIAA in 1998, following 
production stoppage and financial difficul-
ties (Tchawa, 2012). 

SOMDIAA currently exploits 187 km² 
(18,700 ha) of sugar plantations and has 
announced its intention to add another 70 
km² (7,000 ha) by 2017 (SOMDIAA, n.d.). 
The forested zones of Mbandjock and 
Nkoteng have largely been converted to 
agricultural land for sugar production; the 
remaining forested zones are likely to be 
purchased by Chinese and Korean compa-
nies that are already developing about 100 
km² (10,000 ha) of new rice plantations in 
the area (Nguiffo and Schwartz, 2012b). Th  
Indo-British-Cameroonian consortium, 
Justin Sugar Mills SA, has also announced 
plans to develop a sugar plantation near 
Batouri, in Cameroon’s forested East region. 
The project’s future is in doubt, however, as 
it has yet to receive all necessary permits and 
lacks capital (Mbodiam, 2014).

Rubber

New investment in the rubber sector pres-
ents a major threat to the forested areas of 
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Cameroon’s South region. TheChinese com-
pany Sinochem controls two major rubber 
companies, HEVECAM and Sud Cameroun 
Hevea. HEVECAM already cultivates 180 
km² (18,000 ha) adjacent to Campo Ma’an 
National Park and has announced plans to 
augment the production area by 200 km² 

(20,000 ha) (Gerber, 2008; Biy, 2013). In 2010, 
Sud Cameroun Hevea obtained a land con-
cession of more than 410 km² (41,000 ha) 
adjacent to the UNESCO World Heritage 
site Dja Faunal Reserve (Bela, 2014); the 
company has already cleared 30 km² (3,000 
ha) of forest to establish rubber nurseries 

FIGURE 2.4 

Overlap of Agricultural, Oil Palm and Logging Concessions with Protected Areas and Chimpanzee 
and Gorilla Ranges in Cameroon 

Notes: The range area for chimpanzees overlaps with the gorilla range. The size of land deals was defined as the reported contract size or, if this information was not 

available, the production size. If neither the contract nor the production size was available, the intended contract size was used.

Data sources: IUCN and UNEP (2014); WRI (2014a, 2014b); IUCN (n.d.)

Courtesy of UNEP-WCMC
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and related infrastructure. Both Campo Ma’an 
National Park and the Dja Faunal Reserve 
are home to considerable populations of 
chimpanzee and gorilla and have been des-
ignated as high priority areas for their con-
servation (Tutin et al., 2005). 

The Current Situation

In Cameroon, agricultural plantations  
are allocated by the Ministry of Economy, 
Plan ning and Regional Development to 
private entities under long-term, renew-
able contracts that are then monitored  
by the Minis try of Agriculture and Rural 
Development. 

All agricultural concessions in the 
country lie within ape ranges. Fourteen oil 
palm concessions fall within gorilla ranges, 
totaling 1,697 km² (169,740 ha), which is 
1.0% of the total gorilla range in Cameroon. 
Another 65 oil palm concessions are found 
within chimpanzee ranges, totaling 3,928 
km² (392,770 ha), or 1.4% of the total range. 
Logging concessions are also all located in 
gorilla and chimpanzee ranges, accounting 
for a total area of 98,612 km² (9.9 million ha) 
(see Figure 2.4).

While the current extent of industrial 
agriculture concessions within ape ranges is 
relatively low, the apportionment of conces-
sions in ape habitats contravenes national 
environmental legislation that provides for 
the protection of endangered species such as 
Cameroon’s great apes. Moreover, indus-
trial agriculture is prohibited within the 
national forest estate (CED and RELUFA, 
2013; WRI, 2014a). 

In the light of past transgressions, it is 
unclear whether future allocations of agricul-
tural concessions will comply with environ-
mental legislation. Of particular concern are 
areas that are suitable for oil palm plantations 
that lie within Cameroon’s ape ranges, as 
48% of that land is outside protected areas 
(Wich et al., 2014).

Conclusion for Cameroon

Agro-industrial expansion is developing into 
a significant driver of deforestation in areas 
of chimpanzee and gorilla habitats. In par-
ticular, agro-industrial companies continue 
to target forested lands in Cameroon’s “fer-
tile crescent”—from the Southwest region 
through the Littoral and Center regions and 
into the South region, as well as the lands 
farther from the Atlantic coast that are 
near large urban centers and new transport 
infrastructure. This region contains some 
of the largest populations of the Nigeria–
Cameroon chimpanzee, the most endan-
gered chimpanzee subspecies, distributed 
across several protected areas that have been 
designated exceptional priority sites for the 
conservation of this taxon (Morgan et al., 
2011). Thisanalysis indicates that the expan-
sion of oil palm and rubber plantations 
will be the primary cause of agro-industrial 
deforestation in Cameroon, given that these 
industries require vast areas of forested land 
to be economically viable. 

The proximity of large-scale, agro-
industrial plantations to protected areas is 
of particular concern as these parks and 
reserves serve as strongholds for apes and 
other endangered wildlife populations. Th  
creation and maintenance of such protected 
areas is a core conservation strategy. Th  
extent of deforestation surrounding pro-
tected areas is recognized as a significant 
predictor of protected area ecological health 
(Laurance et al., 2012). As a result of the 
clearance of surrounding forest, hunting 
intensifies in protected areas, fueled by grow-
ing demand for wild meat from migrant 
workers and an increasingly wealthy local 
population (Poulsen et al., 2009). The syn-
ergistic effects of habitat fragmentation and 
intense hunting of wildlife ultimately lead 
to the depletion of large-bodied mammals in 
protected areas (Brashares, Arcese and Sam, 
2001; Gonedelé Bi et al., 2012; Benchimol 
and Peres, 2013).
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Cameroon’s government seems willing 
both to allow agribusinesses to circumvent 
national laws and to convert high conserva-
tion value forest into monoculture planta-
tions (Nguiffo and Schwartz, 2012a; Linder, 
2013). This conduct reflects a neopatrimo-
nial approach to the governance of natural 
resources, whereby legal, technical and 
environmental factors such as environmen-
tal and social impact assessments are given 
little or no consideration in the decision-
making process (Médard, 1977; Nguiffo, 2001). 
This situation is compounded by a lack of 
recognition of community land and forest 
rights, which enables the state to continue to 
use expropriation to accelerate deforestation 
and forest degradation for agro-industrial 
and related infrastructure developments 
(Stevens et al., 2014). 

Liberia
The Republic of Liberia is a West African 
country bordered by Guinea to the north, 
Ivory Coast to the east and Sierra Leone to 
the west. It is home to 4 million people and 
emerged in 2003 from two civil wars that 
destroyed its economy. In 2014–15, the Ebola 
crisis stretched its public services to the break-
ing point. Liberia currently harbors around 
42% of the remaining Upper Guinea Forest, 
in two large forest blocks that consist of 
evergreen lowland forests in the southeast 
and semi-deciduous mountain forests in 
the northwest (Christie et al., 2007). The 
tropical forests of the Guinea region are 
among the world’s priority conservation 
areas and are believed to incorporate sev-
eral major Pleistocene refugia. Boasting 
extraordinary levels of biodiversity, includ-
ing the highest diversity of mammals in the 
world, the Upper Guinea Forest is host to 
high numbers of endangered and endemic 
species. The forest extent for the countries 
within the Upper Guinean Forest system 

has declined to just 15% of its original area 
(CEPF, 2000). 

Evidence suggests that agricultural expan-
sion has been the primary cause of long-term 
forest loss and degradation in West Africa, 
and a significant proportion of formerly 
forested land (80%) is now an agriculture–
forest mosaic (Norris et al., 2010). In addition 
to commercial and subsistence agriculture 
(including tree crop plantations), the sig-
nificant drivers of deforestation and forest 
degradation are timber extraction, min-
ing (commercial, artisanal and small-scale) 
and post-conflict population migrations 
(CEPF, 2000).

Great Apes in Liberia

The western chimpanzee (Pan troglodytes) 
is one of the most threatened subspecies 
of chimpanzee and is the only great ape 
present in Liberia. A recent nationwide sur-
vey estimates that Liberia, with its relatively 
large and un-fragmented forest cover, hosts 
more than 7,000 chimpanzees, making it 
home to the second-highest number of 
chimpanzees in West Africa (Tweh et al., 
2014). Liberia’s National Forestry Reform 
Law (2006) commits the country to set-
ting aside at least 30% of its forests (about 
15,000 km² or 1.5 million ha) as a network 
of protected areas. Yet, to date, the govern-
ment has officially declared only 3,000 km² 
(300,000 ha) protected land; it has been 
divided into three areas, each of which has 
very limited management activities taking 
place on the ground. Complicating mat-
ters, an estimated 70% of Liberian chim-
panzees live outside protected areas (Tweh 
et al., 2014). 

Significant and growing threats to the 
chimpanzees include habitat loss through 
deforestation, wild meat hunting and the 
pet trade (Anstey, 1991a, 1991b; Greengrass, 
2011; Bene et al., 2013). Illegal hunting, 
whose rates are closely correlated with those 
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of deforestation, represents the most sig-
nificant threat to chimpanzee populations 
in Liberia (Christie et al., 2007; Greengrass, 
2011; Tweh et al., 2014). Although taboos 
surround the consumption of chimpanzee 
meat in some regions of Liberia (Anstey, 
1991a, 1991b; Greengrass, 2011), reports sug-
gest alarmingly intense chimpanzee hunting 
practices. One study finds that in just one 
month, hunters at a camp adjacent to Sapo 
National Park killed 75 chimpanzees and 
captured seven live infants (Greengrass, 2011). 

Industrial Agriculture in Liberia

Given Liberia’s favorable soils and climate, 
the agriculture sector has long been central 
to the country’s economy, with arable land 
accounting for 28.1% of the total area (World 
Bank, 2015b). Contributing 10% of the gross 
domestic product (GDP) in the late 1970s, 
agriculture (including fisheries) became a 
mainstay of the economy during the civil 
wars and currently contributes more than 
one-quarter of Liberia’s GDP (IMF, 2014). 
The agriculture sector is also a dominant 
contributor to export trade and earnings as 
well as a major source of employment, 
with nearly 70% of the economically active 
population engaged in the sector (MOA 
Liberia, 2008). 

Liberia’s agriculture sector is domi-
nated by traditional subsistence farming 
systems that are characterized by labor inten-
sity, shifti g cultivation, and low-level tech-
nologies and productivity (MOA Liberia, 
2008). Cassava is the most widely grown 
subsistence crop in Liberia, with approxi-
mately 500,000 tons grown in 2012, followed 
by paddy rice and sugarcane, both of which 
yield about half the yearly production of 
cassava (FAO, 2014b). Agricultural activi-
ties in Liberia—whether commercial or 
concession-based—have been almost exclu-
sively plantation estates of rubber, coffee, 
cacao and oil palm. Rubber was a chief 

export in 2013, delivering 22.0% of total 
export earnings. Cocoa beans and coffee 
made up 9.9% and 0.1%, respectively. Since 
the majority of active oil palm plantations 
are five years old or younger, significant 
export of palm oil has yet to commence 
(CBL, 2014). 

Rubber

The first rubber concession agreement in 
Liberia was held by a British firm in 1890 
for the extraction of latex from wild rubber 
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trees. It was followed in 1910 by an agreement 
with another British-owned company, the 
Liberia Rubber Corporation, for commercial 
cultivation of rubber at Mount Barclay. In 
1926, these were dwarfed by the Firestone 
concession agreements, which allowed Fire-
stone to cultivate a 4,050 km² (405,000 ha) 
concession for a 99-year period (Chalk, 
1967). Covering 4% of Liberia’s land mass and 
10% of its arable land, this vast concession 
became the world’s largest industrial rubber 
plantation and left the country’s economy 

highly dependent on one crop. In April 
2005, the company’s lease was extended until 
2041 to secure the opportunity to harvest 
rubber from newly planted trees (SAMFU, 
2008). Today, Firestone has 8 million rubber 
trees planted on 520 km² (52,000 ha) of its 
total concession (FNRC, 2014).

Foreign investors, including Firestone, 
own and operate four large rubber planta-
tions totaling 1,080 km² (108,000 ha) under 
production (LISGIS, 2004). In addition, sev-
eral smallholder-owned medium and small 

Photo: Rubber remains 
Liberia’s largest agricultural 
export. Source: USAID on 
www.public-domain-image.
com. Title: liberia-aerial-view-
of-rubber-plantation-45463
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private farms (<0.4 km²/40 ha) account for 
an estimated 2,000 km² (200,000 ha) cur-
rently under rubber production, the majority 
as monoculture (International Development 
Association, 2012). In general, however, the 
sector has seen a reduction in production and 
rubber factories are operating below capacity 
(TheInquirer Newspaper, 2012). Themajor-
ity of the rubber trees currently under culti-
vation are between 30 and 60 years old and 
coming to the end of their productive life, so 
that large-scale replanting is needed to make 
the plantations economically viable in the 
future (MOA Liberia, 2008). This aging is 
reflected by the national decrease in rubber 
production, which fell from 63,074 to 55,020 
tons between 2012 and 2013; the drop is also 
attributed to an ongoing decline in inter-
national natural rubber prices (CBL, 2014). 

Nevertheless, rubber remains Liberia’s 
largest agricultural export, delivering about 
US$120 million of export earnings in 2013 
(CBL, 2014). It continues to be a major source 
of formal employment, with approximately 
18,500 workers employed on commercial 
rubber farms (MOA Liberia, 2007). 

Cocoa and coffee

Together with sugarcane, coffee was the 
first export-oriented crop introduced in 
Liberia, in the mid-19th century (IITA, 
2008). However, since the 1980s, interna-
tional prices have discouraged farmers from 
planting new coffee tree stocks, such that 
coffee makes up only 0.09% of Liberia’s for-
eign export earnings. An estimated 202 tons 
was produced in 2013 (CBL, 2014); the more 
profitable rubber and cacao trees reportedly 
drew resources away from the rehabilitation 
of coffee farms. 

An estimated 40,000 households grow 
cacao in Liberia (MOA Liberia, 2007), with 
8,337 metric tons produced in 2013 (FAO, 
2015). While other tree crops (especially 
rubber) are mostly planted in pure stands, 
cacao is planted along with secondary food 
crops, allowing for diversification of enter-

prise (MOA Liberia, 2008). The vast major-
ity of cacao trees in Liberia are more than 
20 years old, an age aft r which economic 
productivity decreases. 

Between 1989 and 2005, the value of the 
Liberian coffee and cocoa sectors fell by 
90.8% and 79.5%, respectively (IFAD, 2011). 
The major constraints for cocoa and coffee 
production lie in the maturity of the trees, 
limited availability of new plant stock, 
infrastructural restrictions and lack of cap-
ital (English, 2008). Since 25 years of war 
came to a close, little replanting has taken 
place and plantations have largely degen-
erated into secondary forest; there is yet to be 
any significant increase in any export com-
modity (FAO, 2015). 

The Liberian government, in its efforts 
to address food insecurity, recently secured 
a US$24.9 million loan from the Interna-
tional Fund for Agricultural Development 
to revitalize 150 km² (15,000 ha) of existing 
cacao and coffee plantations in Lofa county, 
targeting smallholders with farms of less 
than 0.02 km² (2 ha). Given the low cost of 
rehabilitating plantations, as opposed to gen-
erating new sites, the focus is on increasing 
yields and the quality of existing plantations 
rather than clearing forest for new planting 
(IFAD, 2011).

Oil palm

Oil palm is native to West Africa. Its pro-
duction has traditionally been managed as 
part of a mixed farming practice through-
out West and Central Africa. Following the 
British abolition of the slave trade in 1807, 
palm oil became the most exported commod-
ity from West Africa to the United Kingdom, 
feeding the industrial revolution prior to the 
wide uptake of mineral oils. Imports grew 
from 114 tons per year at the start of the 
19th century to a peak of 64,159 tons in 1895 
(Lynn, 1997).1

In the 1970s, the government of Liberia 
embarked on a major oil palm development 
program by establishing several state-owned 
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industrial plantations and a number of 
small- and medium-scale private farmer 
plantations. An estimated 270 km² (27,000 
ha) were planted, although up to 600 km² 
(60,000 ha) were reportedly allocated to vari-
ous additional operators (IFC, 2008). The
full extent of this proposed development 
was never realized, however, due to the 
onset of civil war in the late 1980s. During 
the height of the conflict era, many indus-
trial post-harvest facilities suffered signifi-
cant damage or destruction; on the whole, 
the civil unrest left oil palm plantations in a 
state of deterioration. Liberia has since moved 
from being a crude palm oil exporter to a 
net importer (Winrock International, 2010). 

Today, most production in Liberia is 
expanding by way of industrial-scale mono-
culture. Between 2008 and 2010 the gov-
ernment signed concession agreements 
that potentially span an area of 6,200 km² 
(620,000 ha)—6.3% of Liberia’s land area 
and more than twice the area that is cur-
rently protected (Liberia, 2008, 2009b, 2010a, 
2011). Modern oil palm cultivation is gen-
erally characterized by large monocultures 
of uniform age structure, low canopy, sparse 
undergrowth, a low-stability microclimate 
and intensive use of fertilizers and pesticides 
(Fitzherbert et al., 2008). 

The operators of the three largest con-
cessions—Equatorial Palm Oil, Golden 
Veroleum and Sime Darby—are all members 
of the Round Table on Sustainable Palm Oil 
(RSPO), a global, multi-stakeholder initia-
tive that aims to promote the growth and use 
of sustainable palm oil through coopera-
tion within the supply chain. Problems have 
arisen with respect to the interpretation 
of criteria for high conservation value and 
the credibility of certification assessments 
of the RSPO (see Chapter 5). Furthermore, 
the management responsibilities for high 
conservation value within gross conces-
sion areas are currently unclear between the 
state, concessionaires and local communities 

(R. Brett, personal communication, April 
2015). Yet, the conditions outlined in a 
recent Norway–Liberia deal move beyond 
RSPO standards (see Box 2.3); the agree-
ment stipulates that decisions regarding 
land clearance are to be assessed along with 
criteria established under the high-carbon 
stock approach. 

RSPO members are obliged to acquire 
adequate free, prior and informed consent 
(FPIC) from the communities in which they 
intend to operate. Stakeholders have filed 
complaints with the RSPO against Equa-
torial Palm Oil, Golden Veroleum and 
Sime Darby concerning inadequate imple-
mentation of the FPIC procedure (SDI, 2010, 
2012a, 2012b; FFI and Forest Trends, 2012; 
FPP, 2012b; Green Advocates and FPP, 2012; 
Rights and Resources Initiative, 2012). Th y 
exposed the lack of an integrated develop-
ment strategy, little to no land use planning, 
inadequate participation and representation 
of communities and civil society, poor trans-
parency, weak monitoring and enforce-
ment and a lack of clarity of land tenure 
and local user rights (Green Advocates and 
FPP, 2012). 

The abovementioned Norway–Liberia 
deal also considers the social impacts of 
industrial agricultural development, with the 
Liberian government committed to uphold-
ing adequate safeguards for communities 
that risk being affected by industrial devel-
opment (see Box 2.3). 

Implications for Liberia’s 
Chimpanzees

Liberia has the highest potential for oil palm 
expansion in Africa and 94.3% of the area 
suitable for oil palm within ape ranges is not 
protected (Wich et al., 2014).

The chimpanzee range covers a large 
part of the country (80%). Within that range, 
17 oil palm plantations occupy a total area 
of 5,129 km² (512,940 ha), or 7% of the range 

“Liberia has 
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expansion in Africa 
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FIGURE 2.5 

Overlap of Agro-industry and Protected Areas with Ape Ranges in Liberia 

Notes: The size of land deals was defined as the reported contract size or, if this information was not available, the production size. 

If neither the contract nor the production size was available, the intended contract size was used.

Data sources: IUCN and UNEP (2014); WRI (2014c); IUCN (n.d.)

Courtesy of UNEP-WCMC

and four rubber plantations have a com-
bined area of 144 km² (14,420 ha), including 
two rubber plantations that do not overlap 
with oil palm plantations. The agro-forestry 
dataset registers another three plantations 
that have a combined total area of 85 km² 
(8,530 ha) (see Figure 2.5). 

It should be noted that chimpanzees 
inhabiting forested areas in close proximity 
to palm oil plantations are at exceptionally 
high risk of extirpation (Linder, 2013). The
elevated risk is due to increased chimpanzee 
vulnerability to hunting while nesting in 
and feeding on oil palms that become con-
tiguous with forest edges (see Chapter 6). 

Conclusion for Liberia

In focusing on natural resource extraction 
as the linchpin of economic recovery and 
poverty reduction, Liberia relies on rapid 
infrastructure development (Liberia, 2010c). 
The enormous potential for growth and job 
creation in the country’s agro-based indus-
tries has long been recognized, with ambitious 
policies in land intensification and the devel-
opment of related agro-industries currently 
being implemented to drive further economic 
growth. The most recent Interna tional 
Monetary Fund country report on Liberia 
outlines a number of policy approaches aimed 
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at boosting agricultural productivity to 
support inclusive economic growth in the 
country (IMF, 2014). While rubber, cocoa 
and coffee remain important export prod-
ucts, the current investment focus for these 
crops is on the rehabilitation of aging plan-
tations located on brownfields. 

Meanwhile, the aggressive and rapid 
expansion of oil palm concessions is of 
considerable concern. As a result of a “new 
wave” of large-scale industrial oil palm 
plantations, developed through land-lease 
or multinational agribusiness concession 
agreements, Liberia now faces a shift in 
deforestation drivers. This is expected to sig-
nificantly impact Liberia’s apes, the major-
ity of whom are outside of protected areas. 
Industrial agriculture constitutes a major 
threat to their survival, through the direct 
loss of habitat as well as increased hunting 
as a result of fragmentation and the influx 
of migrant workers. 

The recent Norway–Liberia deal holds 
some promise in terms of ensuring that 
decision-makers consider areas of signifi-
cant biodiversity, including ape habitats, 
and secure appropriate consent from and 
inclusion of human communities in the pro-
cess of expanding industrial agricultural 
activity (see Box 2.3). This approach could 
also be applied to guide industrial expan-
sion in other African states, but it is too soon 
to tell how effective it will be at fostering 
well-considered development in Liberia.

The Island of Borneo
Th  island of Borneo is divided among three 
countries: Brunei and Malaysia in the north 
and west, and Indonesia to the south and 
east. It is the third-largest island in the world, 
located in the center of Island Southeast Asia. 
It is at the heart of Southeast Asian biodiver-
sity, with the majority of species and evolu-
tionary lineages from the broader region 
originating on Borneo (de Bruyn et al., 2014). 

BOX 2.3 

The Norway–Liberia Deal 
Liberia is home to much of West Africa’s remaining rainforest and 
some of the last viable populations of western chimpanzee. In the wake 
of Liberia’s civil war and in the midst of significant governance chal-
lenges, large international palm oil, rubber and timber companies 
obtained thousands of square kilometers (hundreds of thousands of 
hectares) of concessions throughout the country. Many of these con-
cessions overlap with chimpanzee habitat and other forest, raising con-
cerns that this latter-day wave of commodity expansion could threaten 
Liberia’s forests and communities. More recently, the Ebola epidemic 
introduced a new set of challenges for Liberia.

Despite government constraints, the country may be poised to lead 
the way in Africa in dramatically reducing deforestation with the help 
of results-based development aid. In September 2014, Norway and 
Liberia announced a landmark agreement to improve forest governance 
and reduce emissions from deforestation and forest degradation in the 
West African country. The deal, which will run through 2020, commits 
Norway to paying Liberia up to US$150 million to preserve its forests. 
Of this amount, US$70 million will be disbursed in the initial years of 
the commitment period to assist Liberia in developing the necessary 
policy measures and institutional capacity to govern its forests. The 
remaining US$80 million will be paid upon independent verification of 
reduced emissions from deforestation (Norway, 2014). 

Although there is flexibility in the specific actions Liberia can take to 
eliminate the destruction of its forests, the Norway deal commits the 
country to several specific actions. These include: 

  declaring a moratorium on all new logging contracts until an inde-
pendent body reviews existing concessions to ensure their legality; 

  placing at least 30% of Liberia’s forests under protected status, as 
stipulated in Liberia’s National Forestry Reform Law of 2006; 

  piloting a project of direct payments to communities that sustain-
ably manage their forests; 

  developing a reporting system for carbon emissions from forests; and 

  identifying measures to address all key drivers of deforestation in 
the country. 

Importantly, the agreement also provides safeguards for the respect of 
land rights, including customary rights, and adherence to the principles 
of FPIC (Norway and Liberia, 2014). 

The development of a deforestation-free agricultural sector forms a key 
pillar of the agreement. In an example of how private sector policy can 
contribute to government reform, multinational companies that aim to do 
business in Liberia will be required to issue ambitious zero-deforestation 
policies—as defined by a letter of intent that is at least as strong as palm 
oil trader Wilmar’s “no deforestation, no peat, no exploitation” policy. 
Meanwhile, a newly commissioned study is exploring alternative models 
of agricultural investment, including small- and medium-scale enter-
prises, and an overarching strategy to be developed by Liberia’s gov-
ernment will guide the allocation of land for agricultural use. 

While the signing of the agreement is a major step forward for a coun-
try long plagued by legal and illegal forest destruction, the results—in 
terms of forests left standing and climate-changing carbon emissions 
avoided—will be the true measure of success in the years to come.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


State of the Apes 2015 Industrial Agriculture and Ape Conservation

62

Some of the Bornean plant lineages can be 
dated back as far as 130 million years, to a time 
well before the last dinosaurs became extinct. 

Borneo is estimated to have lost more 
than 30% of its forest between 1973 and 
2010. Fire and conversion to plantations—
mainly oil palm (Elaeis guineensis) but also 
other tree crops (such as Acacia species (spp). 
and rubber)—were the greatest drivers of 
forest loss. In 2010, the island accommodated 
nearly 65,000 km² (6.5 million ha) of oil palm 
plantations and 10,537 km² (1.1 million ha) 
of other tree plantations, which together 
occupied 10% of its total land area (Gaveau 
et al., 2014; see Figures 2.6 and 2.7). 

A History of Deforestation

Borneo has been occupied by humans for 
at least 40,000 years (Brothwell, 1960) and 
deforestation of the island’s forests started 
during the early iron age. The impact of 
these activities remained relatively small 
until the 17th century, when deforestation, 
primarily for timber extraction, gained in 
both intensity and spread, with log and pro-
cessed timber exports departing from most 
Bornean ports (Knapen, 2001). What limited 
the impact of such harvest on forest stands 
was a shortage of the labor required to trans-
port and process the trees (Knapen, 2001). 

More and more, however, timber extrac-
tion and the opening up of land for agricul-
ture started to push back the forest boundary. 
Valuable species such as ramin (Gonostylus 
bancanus), ironwood (Eusideroxylon zwageri) 
and sandalwood (Santalum album) had 
disappeared from large parts of south-east 
Borneo by the mid-19th century. Similarly, in 
west Borneo, along the Kapuas River, large 
areas had been cleared by the 19th century 
through unsustainable land clearing prac-
tices, the use of fire and artisanal mining 
(Teysmann, 1875; Gerlach, 1881; Enthoven, 
1903). By the middle of the 19th century, an 
estimated 5% of Borneo had been deforested, 
mostly along the major rivers and wetlands 
(Brookfield, Potter and Byron, 1995).
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By the early 20th century, the major eco-
nomic interests of the colonial powers—
Great Britain and the Netherlands—in north 
Borneo shifted away from spices and other 
primary products, to tin and rubber as the 
two major commercial commodities to be 
traded with the British Empire, Europe and 
the United States (Pryer, 1883). In 1910, the 
Dunlop Research Station was established 
in Malaysia, and the British rulers encour-
aged private companies to develop vast tracts 
of land to produce rubber. Easily accessible 
forests close to the coast and major rivers 
were preferentially converted to rubber plan-
tations. To bring rubber and other agricul-
tural products to the market, developers 
built extensive roads and railways in Sabah 
and Sarawak, thus facilitating access to the 
forests in the interior of the island.

Industrialization and the invention of 
the one-man chainsaw, the outboard motor 
and more powerful vehicles designed fol-
lowing the end of World War II led to a 
rapid increase in timber exploitation and 
deforestation (Brookfield et al., 1995). After 
forests are depleted of their high-value 
timber resources, they are often converted 
to agricultural land (Gibbs et al., 2010). For 
orangutans, such crops are of very limited 
utility (Meijaard et al., 2010; Ancrenaz et al., 
2015); for fully arboreal gibbons, they are of 
no use. 

Land conversion processes started in 
Malaysian Borneo and subsequently began 
on the Indonesian side of the island. After
independence in 1957, Malaysia established 
the Federal Land Development Authority 
(FELDA) scheme to settle poor, rural small-
holders into newly developed areas to 
grow cash crops. In 1966, the Federal Land 
Rehabilitation and Consolidation Authority 
(FELCRA) was created to boost agricultural 
production in the country by allocating and 
developing land, especially idle land and 
degraded forests, for agricultural purposes. 
At this time, smallholders were also encour-
aged to switch from subsistence crops to cash 

crops, such as rubber and oil palm. In early 
1970, there were 1,230 km² (123,000 ha) of oil 
palm compared to 13,150 km² (1.3 million ha) 
of rubber in Malaysia. Most of these planta-
tions replaced natural forests. 

In the 1970s, FELDA and FELCRA inten-
sified and expanded their programs with an 
emphasis on oil palm expansion to eradi-
cate poverty (Parid et al., 2013). Agricultural 
development was concomitant with timber 
extraction and forest conversion. In the 
eastern states of Malaysian Borneo, it focused 
primarily on lowland forest areas; during 
the period from 1970 to 2010, deforestation 
rates reached 39.5% in Sabah and 23.1% in 
Sarawak (Gaveau et al., 2014). Most of these 
forests were replaced with oil palm planta-
tions and other crops. From 1990 to 2010, 
more than half of all oil palm development 
throughout all of Malaysia replaced for-
ests through direct deforestation (Koh and 
Wilcove, 2008a).

Quantified Forest Loss and the 
Role of Agro-industry

A recent analysis mapped forest extent and 
deforestation for the period 1973–2010 for 
the whole island of Borneo at medium spa-
tial resolution (Gaveau et al., 2014). In 1973, 
about 76% of Borneo was still under natural 
forest cover (558,060 km²/55.8 million ha); 
only 53% was still forested in 2010 (389,567 
km²/39.0 million ha), mostly in the moun-
tainous center of the island (see Figure 2.6). 
Intact forests represent only 54% (209,649 
km²/21.0 million ha) of the total remaining 
forest area—or 28% of the whole of Borneo. 
Among the different geopolitical units on 
the island, Brunei has the highest proportion 
of intact forest area (57%), in stark contrast to 
the significantly lower rates in Kalimantan 
(33%), Sabah (19%) and Sarawak (15%). Over 
the past 40 years, Borneo has witnessed a loss 
of tropical forests amounting to 168,493 
km² (16.8 million ha)—an area about four 
times the size of Switzerland. 

Photo: Fire and conversion 
to plantations—mainly oil 
palm—have been the 
greatest drivers of forest 
loss on Borneo. © HUTAN 
-Kinabatangan Orang-utan 
Conservation Project
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Although timber harvest levels are cur-
rently dropping, the expansion of logging 
has not stopped. Especially in Sarawak, the 
development of logging roads in interior 
highlands indicates a further shift of the 
logging boundary (Gaveau et al., 2014). In 
all regions of Borneo, conversion to indus-
trial and small-scale agriculture—rather 
than timber exploitation—currently drives 
deforestation (Miettinen, Shi and Liew, 2011; 
Abood et al., 2015). The expansion of the oil 
palm sector has drawn considerable atten-

FIGURE 2.6 

Borneo’s Forest in 1973 and Forest Loss between 1973 and 2010 

Reproduced from PLoS One (Gaveau et al., 2014, p. 6).

tion from environmentalists and human 
rights activists for its major social and envi-
ronmental impacts, especially in lowland 
areas. Even so, roughly one-third of Sabah’s 
workforce (up to 376,000 people) is involved 
in agriculture—mostly in oil palm, which is 
the second-largest employer in the Malaysian 
state, after services (ETP, 2010).

By 2010, about 65,000 km² (6.5 million 
ha)—or about twice the size of Belgium—
was planted with oil palm throughout Borneo, 
and an additional 10,537 km² (1.1 million ha) 

TABLE 2.2

Target Proportions of Land Earmarked for Oil Palm, Industrial Tree Plantations and Forest Cover in 
Borneo, by Political Division

Divisions Target oil palm Target ITP Target forest cover

Brunei 0% 0% 75%

Indonesia Kalimantan 15% 4% 45%

Malaysia Sabah 29% 5% 50%

Sarawak 16% 2% 50%

Data source: Runting et al. (2015)
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FIGURE 2.7 

Borneo’s Remaining Forest in 2010 (Intact and Selectively 
Logged) and Areas of Industrial Plantations 

Reproduced from PLoS One (Gaveau et al., 2014, p. 6).

was converted to industrial tree planta-
tions (ITPs) (Gaveau et al., 2014). Although 
approximately 10% of Borneo is currently 
planted with oil palm or ITP (such as acacia, 
eucalyptus and rubber), the drive for further 
expansion of industrial agriculture is strong. 
Sabah has 14,000 km² (1.4 million ha)—or 
20% of its land area—planted with oil palm 
and plans to increase the proportion to 
29% (about 20,000 km²/2 million ha), with 
ITP taking up 5%; that expansion would 
leave a forest cover comprising intact and 
selectively logged forest of just over 50% of 
the state (Runting et al., 2015). Table 2.2 
shows targets for Sabah and the other polit-
ical divisions of Borneo.

Most of the forests that have been con-
verted for agricultural purposes used to serve 
as prime habitat for Borneo’s apes, mainly in 
the coastal lowland areas (see Figure 2.7). 

An unpublished study on oil palm devel-
opment in different parts of Borneo indi-
cates that the two Malaysian states have a 
more deliberate approach to deforestation, 
especially with regard to developing oil palm.2 
Between 1973 and 2010, 56% to 81% of Sabah 
and Sarawak’s oil palm was primarily estab-
lished in areas of logged and intact forest. 
In contrast, the rate in Kalimantan varied 
between 27% and 45%, with the majority of oil 
palm established in non-forest areas before 
1973 or areas destroyed by wildfires in 1982–83 
and 1997–98. The e data suggest that, unlike 
Malaysia, Indonesia largely restricted oil 
palm development in Borneo to land that was 
already degraded or that became available 
after fire removed standing forests. 

Nevertheless, from 2000 to 2010, ITPs, 
logging from natural forest, oil palm and 
mining—in that order—accounted for 45% 
(66,000 km²/6.6 million ha) of forest loss 
in the Indonesian states of Kalimantan, the 
Moluccas, Papua, Sulawesi and Sumatra. 
Thisfinding indicates that most of the defor-
estation in these states—the remaining 55%—
cannot be directly attributed to the activities 
of the four main industries (Gaveau et al., 

2013, 2014). Additional factors, such as illegal 
logging outside concessions, fire and small-
scale agriculture also play a large role in 
deforestation. The major industries, and 
especially those associated with large-scale 
land conversion—such as the pulp and paper 
business and oil palm cultivation—may be 
the most visible components of deforestation, 
yet they are not necessarily its main drivers 
in Indonesian Borneo (Kalimantan). 

Drivers of Ape Decline:  
Forest Loss and Hunting

The population of Mueller’s gray gibbon 
(Hylobates muelleri) has been conservatively 
estimated at 250,000–375,000 individuals,3 
but no total population estimates exist for 
the island’s other species, the Bornean white-
bearded gibbon (Hylobates albibarbis). 
Gibbons are deeply affected by forest deg-
radation, loss and hunting, although actual 
impacts on population trends are poorly 
understood (see Chapter 6). 

N
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Th  Bornean orangutan (Pongo pygmaeus 
spp.) is found mainly in West and Central 
Kalimantan and the Malaysian state of Sabah. 
The most recent orangutan population esti-
mates date back to 2008 and put the total 
population at more than 54,000 individuals, 
with a total distributional range of 155,000 
km² (15.5 million ha) (Wich et al., 2008, 2012b). 
As a result of recent technological advances, 
such as satellite imagery and statistical 
programs, future population estimates for 

Bornean orangutans may be revised upwards. 
Regardless, it is undeniable that Bornean 
orangutan populations are in rapid decline. 
Th  annual loss of orangutan habitat in 
Borneo between 1990 and 2005 was around 
3,000 km² (300,000 ha) (Meijaard and Wich, 
2007); based on estimates that these forests 
were occupied by orangutans at average 
densities before conversion, that decline in 
habitat corresponds to an average annual 
loss of 2,000 to 4,850 individuals (Meijaard 

FIGURE 2.8 

Overlap of Current and Planned Agro-industry, Certified RSPO Sites and Pongo pygmaeus in 
Indonesian Borneo 

Data sources: WRI (2013, 2014c, 2014e); IUCN (n.d.)

Courtesy of UNEP-WCMC
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et al., 2012). While an estimated 750–1,800 
orangutans were directly killed in Kaliman-
tan alone in 2007 (Meijaard et al., 2011), many 
of these deaths are associated with deforesta-
tion and agricultural development. If people 
see orangutans destroying young palms, for 
instance, they may perceive them as a threat 
to agricultural production and kill them (see 
Chapter 1). In some cases, oil palm compa-
nies have paid a bounty for orangutans to be 
killed (Kusuma, 2011).

A recent study shows that 19% of the 
modeled potential Bornean orangutan dis-
tribution range in West Kalimantan lies in 
undeveloped oil palm concessions and 6% in 
undeveloped tree plantation concessions. 
Moreover, 24% of the Bornean orangutan 
distribution occurs outside of protected areas 
and concessions. If all agricultural conces-
sions—oil palm and tree plantations—were 
to be fully developed, an estimated 49% of 
the remaining orangutan range would be 
lost (Wich et al., 2012b). The e estimates are 
based on modeled species ranges, which 
may explain why this study finds a greater 
overlap than does the analysis using IUCN 
taxa range maps in Figure 2.8.

Despite the rapid losses of Bornean apes, 
there is hope for their survival. Orangutans 
have shown remarkable ecological resilience 
and can survive, at least over short time 
frames, in degraded areas (Ancrenaz et al., 
2010; Meijaard et al., 2010; Campbell-Smith 
et al., 2011b). Gibbons are ecologically more 
vulnerable, but they do survive in degraded 
forests if hunting can be controlled. If a min-
imum area of forest were retained and if 
reduced-impact logging techniques were 
applied, both gibbons and orangutans could 
survive. Connectivity between these popu-
lations is vital for facilitating gene flow 
(Goossens et al., 2005a); it also allows apes 
to adapt to altering ecological conditions 
brought about by regional and global climate 
change (Gregory et al., 2014; Wich et al., 2014; 
see Chapter 6).

Conclusion for Borneo

The differences in the rates of deforesta-
tion across the three states that occupy the 
island of Borneo reflect varying governance 
contexts. Malaysia’s policies emphasize agri-
cultural development and facilitate defores-
tation for that purpose, whereas Indonesia 
has been promoting the use of degraded 
lands, such as areas that have been burned or 
logged, for agricultural activities. Further 
analysis of Borneo’s different governance 
structures and policies could provide addi-
tional insight into the impact of government 
policy on rates of deforestation in valuable 
ape habitats.

Given the fact that industrial agriculture 
is among the causes of forest loss across 
Borneo, engaging with industry on agricul-
tural development is one way of helping 
to curb deforestation. Oil palm planta-
tions alone occupied 10% of the entire island 
in 2010 and were encroaching on impor-
tant ape habitats. Findings in relation to 
ape ecology point to the value of retaining 
ecological connectivity, underscoring the 
importance of adequate land use planning. 
This type of planning calls for strong col-
laboration at the international level—at a 
minimum, among the three countries that 
govern the island—if the ecological func-
tion across the island is to be conserved. 
Ultimately, the correlation between the rate 
and extent of forest loss and the decline of 
ape populations on the island of Borneo since 
1975 is a stark example of a fundamental 
connection between economic development 
and ape conservation. 

Conclusion
The increased demand for commodities to 
supply growing global human populations 
requires intensified and expanded agricul-
tural practices, which are generally accompa-
nied by a plethora of detrimental impacts 
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on terrestrial biodiversity and wider socio-
ecological and environmental systems. 

Given the scale of agricultural expan-
sion in Liberia, projected changes will have 
dramatic impacts on the diversity, composi-
tion and functioning of the remaining natu-
ral ecosystems—unless mitigation strategies 
are put in place at the beginning of opera-
tional planning. Otherwise, these changes 
will pose insurmountable challenges in bio-
diversity conservation and result in the 
extirpation of Liberia’s vulnerable, forest-
dependent large mammal species, such as 
the elephant and chimpanzee. As part of its 
recent agreement with Norway, Liberia has 

committed to taking specific actions that 
surpass even the RSPO’s Principles and 
Criteria. While it is too early to assess the 
impact of this model, its potential success 
may have implications for Cameroon and 
other African countries that are also pursu-
ing agricultural development.

The case of the Herakles plantation in 
Cameroon has demonstrated that apes and 
their habitats are being impacted by the 
recent wave of industrial agricultural devel-
opment in Africa. In this context, the alloca-
tion of concessions in proximity to protected 
areas is of particular concern. Unless the 
Cameroonian state incorporates adequate 

Photo: In Malaysian Borneo, 
policies that prioritized 
agricultural development 
resulted in the highest rate 
of forest loss across the 
island. Kulamba, Malaysia.  
© HUTAN-Kinabatangan 
Orang-utan Conservation 
Project. 
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land use planning and establishes robust 
regulations to ensure that future allocations 
take significant sites of biodiversity into con-
sideration, unchecked deforestation will 
likely become the norm. 

In contrast, Borneo has already suffered 
rapid and extensive forest loss and degra-
dation as a result of industrial agriculture. 
In Malaysian Borneo, policies that prioritized 
agricultural development resulted in the 
highest rate of forest loss across the island, 
highlighting the influence of aggressive 
government policies that do not adequately 
consider the environmental and social impli-
cations of such action. 

In Borneo and elsewhere, two strategies 
could be adopted to ensure adequate pro-
tections for the environment and the local 
populations it serves: 

  First, land use planning should be used 
to establish sufficient buffer zones between 
agro-industrial sites and protected areas 
so as to maintain the integrity of ape hab-
itats (Laurance et al., 2012). 

  Second, governments should imple-
ment moratoria on the granting of new 
agro-industrial concessions until they 
have instituted or reformed land use 
planning processes to be transparent 
and to entail strict criteria for allocation 
(Hoyle and Levang, 2012; Nguiffo and 
Schwartz, 2012a). 

Adequate land use planning is at the 
core of mitigating the negative impacts of 
industrial activities in environmentally crit-
ical landscapes. The case of Cambodia is 
instructive with respect to problems that can 
arise due to conflicting land use designations 
and the disregard for the value of conserva-
tion in relation to economic development.

Future research could usefully analyze 
the consequences of industrial agricultural 
expansion in terms of the social, economic 
and environmental costs and benefits of dif-
ferent land use options. 
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Endnotes
1   In the 19th century, the Windward Coast that runs 

from Freetown to Monrovia was an important 
site for the production of hard palm oil, which 
was used for industrial purposes (Lynn, 1997). It is 
not possible to convert export tonnage of those days 
into modern equivalents.

2   Based on unpublished data by D. Gaveau, seen by 
the authors.

3   Based on unpublished data compiled by the con-
tributor and V. Nijman.
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Introduction
Agriculture is a major part of sub-Saharan 
Africa’s economy, but its expansion poses 
significant threats to great ape habitats and 
forests. The sector accounts for nearly one-
quarter of the continent’s gross domestic 
product (GDP) and, in one way or another, 
it employs nearly two-thirds of its labor 
force (UNECA, 2013, 2014).1 The production 
of agricultural commodities—for both sub-
sistence and export—has been an important 
contributor to economic growth over the past 
several decades and will likely continue to be 
a key driver of future development, as indi-
cated by nascent shifts in the composition of 
agricultural activity on the continent.

Historically, sub-Saharan Africa’s agri-
cultural sector has been fragmented and 

CHAPTER 3

From Habitat to Plantation: 
Causes of Conversion in  
sub-Saharan Africa 
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dominated by smallholder farms. While the 
definition of a “smallholder farm” varies 
regionally, it typically refers to small-scale 
plots—often less than 0.01 km² (1 ha) but 
sometimes up to 0.1 km² (10 ha)—cultivated 
both for subsistence purposes as well as to 
grow a limited number of cash crops (Dixon, 
Tanyeri-Abur and Wattenbach, 2004). While 
large-scale, foreign-owned plantations per-
sisted throughout the colonial period, their 
prevalence declined during the second half 
of the 20th century, in part because of the 
increased risks due to instability and regula-
tory ambiguity that arose in the post-colonial 
period (Smalley, 2013). Some plantations 
were taken over by governments while others 
were abandoned. 

In addition to the decline of large-scale 
plantations, frequent civil unrest, remoteness, 
poor infrastructure and other destabilizing 
factors have reduced efforts to conserve 
the continent’s forest resources and ape 
habitat to a level of “passive protection” 
(Megevand, 2013). At particular risk are the 
dense tropical forests of the Congo Basin, 
which are among the last largely intact for-
est areas in the world. Th y represent nearly 
three-quarters of Africa’s forest cover and a 
large portion of its biodiversity (Hourticq and 
Megevand, 2013). Central and West Africa 
are also home to four of the world’s six great 
ape species. Detailed information on the 
species and ranges of African apes is provided 
in the Apes Overview in this edition of State 
of the Apes. 

African apes already face numerous pres-
sures, including the impact of extractive 
industries, the expansion of smallholder 
farming and the illegal hunting of wild meat 
(Arcus Foundation, 2014). The e and other 
factors have contributed to the shrinking of 
ape habitat and have led to substantial declines 
in ape populations over the past several dec-
ades (Junker et al., 2012). Although large-
scale commercial agriculture—the subject 
of this edition—has not yet been a leading 
driver of the decline of African ape species, 

important shifts in the composition of sub-
Saharan Africa’s agricultural sector are likely 
to have significant implications for the con-
tinent’s forests and ape habitat. 

Since the turn of the 21st century, sub-
Saharan Africa has seen a new wave of 
agro-industrial land investment. Foreign 
companies, for a long time reluctant to invest 
in large-scale operations on the continent, 
have shown increasing interest in acquiring 
African land for the production of food, 
biofuels and animal feed. Over the past 15 
years, hundreds of land deals—involving 
both foreign and domestic investors, as well 
as partnerships between foreign companies 
and African governments—have resulted in 
the allocation of thousands of square kilo-
meters (millions of hectares) of land for 
industrial-scale agricultural cultivation. 
While these projects—many of which have 
not yet started operation—have the poten-
tial to provide substantial economic oppor-
tunities to some of the poorest regions of the 
world, they could also have significant nega-
tive consequences for sub-Saharan Africa’s 
forest resources and local communities, 
unless they are managed appropriately.

Thischapter presents an in-depth look at 
the recent expansion of industrial agriculture 
in ape range states and the extent to which 
it may affect sub-Saharan Africa’s forest 
resources and ape habitats. The first sec-
tion provides an overview of the expansion 
of the continent’s agro-industry, including 
a description of recent trends in large-scale 
land acquisitions and an in-depth look into 
the development and market for specific 
commodities, particularly palm oil. The 
following section explores the sources of 
agricultural land investment in the region, 
including the geographic distribution of 
investor companies, as well as their sources 
of funding. The third section discusses the 
drivers of the recent trend in land acquisi-
tions, while the fourth dives deeper into the 
current and potential effects of large-scale 
agricultural development on ape habitat. 

“Since the turn 
of the 21st century, 
sub-Saharan Africa 
has seen a new 
wave of agro-
industrial land 
investment.” 
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Thefinal section considers the expansion of 
industrial agriculture from the perspective 
of sustainable development and identifies 
key factors that can encourage ecologically 
sustainable and equitable economic growth. 

Key findings include:

  Thecultivation of oil palm has been one 
of the most widespread and most visible 
objectives of land investments in sub-
Saharan Africa during the most recent 
wave of land acquisitions (from 2000  
onward). Thecrop accounts for the larg-
est portion of active investments, both in 
terms of project quantity and land area 
acquired.

  Unlike in Southeast Asia, the primary 
markets for commodities derived from 
oil palm are domestic, reflecting increas-
ing demand for vegetable oil in sub-
Saharan Africa. Palm oil exports are 
relatively small and most often destined 
to regional trading partners.

  The drivers of the expansion of indus-
trial agriculture include an increase in 
demand for agricultural commodities, 
both domestic and international, rela-
tively easy access to land on the African 
continent and lower set-up costs, thanks 
to government incentives intended to 
attract foreign investment. Increases in 
land prices and the perception of declin-
ing land availability in Southeast Asia 
have also driven agricultural investment 
toward Africa.

  To date, industrial agriculture has not 
been a leading driver of deforestation in 
sub-Saharan Africa, although planned 
investments, if fully developed, could 
substantially threaten the continent’s for-
ests, including ape habitats.

  There is a pressing need to assess cur-
rent and planned industrial agriculture 
projects to determine the specific impacts 
on ape populations and habitat in sub-
Saharan Africa.

Expansion of Africa’s 
Agro-Industry
Overview of Broad Trends
Agriculture is the largest driver of economic 
activity in sub-Saharan Africa. Th  sector 
—including subsistence and smallholder 
farms as well as large estates—accounts for 
approximately 25% of the continent’s GDP 
and nearly two-thirds of its employment 
(UNECA, 2013, 2014). Sub-Saharan African 
countries are major producers of cash crops 
such as cocoa, coffee, tobacco, sugar and 
cotton. Agricultural production and its 
contribution to the region’s economy has 
expanded steadily over the last few decades: 
the annual rate of growth of agricultural 
GDP rose from 2.16% in the 1980s, to 2.95% 
in the 1990s and 3.44% during the first dec-
ade of the 21st century (Fuglie and Rada, 
2013). This growth in output has been par-
alleled by a rise in employment. According 
to the Food and Agriculture Organization 
(FAO), approximately half of the increase 
in employment in sub-Saharan Africa 
between 1999 and 2009 can be attributed 
to the expansion of the agricultural sector 
(FAO, 2012b). 

The growth in agricultural production 
has had significant land use implications. 
Since per-hectare yields and technological 
inputs have undergone little change (FAO, 
2009b), the majority of the region’s output 
increase has been driven by greater use of 
natural resources, namely, an expansion of 
the total land area under cultivation. FAO 
data show that the area under temporary 
and permanent crops in sub-Saharan Africa 
increased by 36% between 1990 and 2012. 
The rise has been particularly pronounced 
in Mali (230%), Sierra Leone (206%), Benin 
(83%), Ghana (76%) and Burkina Faso 
(70%) (FAOSTAT, n.d.). The vast majority 
of this expansion can be attributed to the 
proliferation of smallholder farms rather 
than industrial-scale operations, and small-

“FAO data 
show that the area 
under temporary 
and permanent 
crops in sub-
Saharan Africa 
increased by 36% 
between 1990 
and 2012.” 
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scale plots continue to dominate agricul-
tural activity. In fact, 85% of Africa’s farms 
occupy less than 0.02 km² (2 ha) (Jayaram, 
Riese and Sanghvi, 2010). 

While smallholders remain the princi-
pal drivers of agricultural production on the 
continent, agribusiness has shown increas-
ing interest in acquiring African land since 
the turn of the century. According to the 
Land Matrix, an independent repository of 
global land deals, the pace of acquisition2 
in Africa was relatively slow until about 2005, 
at which point it accelerated substantially, 
peaking in 2009 (Land Matrix, n.d.; see 
Box 3.1). The number of signed contracts 
appears to have dropped off since then, 
although this decline may be as much a reflec-
tion of companies’ reluctance to publicize 
deals under negotiation as a real hesitation 
to undertake large land acquisitions on the 
continent (Anseeuw et al., 2012b). 

Accurate figures for the total land area 
acquired for large-scale agriculture across 
sub-Saharan Africa are difficult to obtain, 
largely because details on concluded land 
deals are not publicly available. According to 
the Land Matrix database,3 some 114,000  
km² (11.4 million ha) have come under agro-

industrial contract since 2000. Thisfigure is 
most likely an underestimate as the database 
includes only deals that have been made 
public. Thefigure also excludes plantation-
style timber and pulpwood contracts (Land 
Matrix, n.d.). 

A separate, recent analysis found that up 
to 227,000 km² (22.7 million ha), an area 
nearly the size of Ghana, has been acquired 
across sub-Saharan Africa since 2005.4 Large-
scale agricultural projects comprise approx-
imately 85% of this land area, while planta-
tion forestry accounts for the remainder. Th  
mean contract size is approximately 404 km² 
(40,368 ha), although this figure is skewed 
upward by several large acquisitions—half 
of all land deals are smaller than 123 km² 
(12,300 ha) (Schoneveld, 2014a). A smaller-
scale study of land allocated to large-scale 
plantations in Central Africa found that more 
than 15,000 km² (1.5 million ha) were under 
agro-industrial concession in Cameroon, 
the Democratic Republic of Congo (DRC), 
Gabon and the Republic of Congo (hereafter 
Congo) as of the end of 2013 (Feintrenie, 2014). 
Although this figure includes several planta-
tions that were in operation before the recent 
wave of land investments, the majority of 
projects either obtained a new owner or were 
wholly initiated after 2000.

A good deal of agricultural land invest-
ment has been directed toward ape range 
states5—Central and West Africa account for 
approximately 9% and 30% of the total land 
area acquired, respectively (Land Matrix, 
n.d.). Table 3.1 provides several estimates of 
these acquisitions by country. Within Central 
Africa, Congo has received the most invest-
ment interest in terms of land area, with as 
much as 9,000 km² (900,000 ha) under com-
mercial contract. In West Africa, Ghana, 
Liberia and Sierra Leone have been the 
largest recipients of new land investment, 
collectively accounting for up to 45,000 km² 
(4.5 million ha) under contract. 

In addition to geographic variation, 
agricultural investments have also targeted 

BOX 3.1 

The Land Matrix
The Land Matrix is an independent initiative that monitors and catalogs 
land deals around the world. Coordinated by the International Land 
Coalition, the Land Matrix’s Global Observatory aggregates information 
on intended, concluded and failed attempts to acquire land through 
concession, lease and purchase. The database covers deals greater 
than 2 km² (200 ha) that were initiated after 2000 and entail plans to 
convert forests, smallholder farms and other land types to commercial 
production. For maps showing land deals in some ape range states, 
see Chapter 2.

Information on land deals is drawn from a variety of sources, including 
research publications, media reports, government records and com-
pany materials. Although attempts are made to ensure accuracy, some 
of the information may be unreliable or incomplete. Land deals often 
lack transparency since many completed deals are not publicly reported, 
and the scope and size of actual projects may differ from that reported 
in the database.
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multiple crops. Oilseed crops, including 
castor, oil palm, sesame and sunflower, 
have piqued the most commercial interest, 
accounting for more than 60% of all land 
area acquired on the African continent since 
2005. Oil palm alone represents approxi-
mately 22% and is the second-largest crop 
after jatropha in terms of total land area 
purchased for cultivation. After oilseed 
crops, sugarcane has attracted the most 
commercial investment, accounting for 
approximately 13% of the total land area 
purchased; cereals represent another 6% 
(Schoneveld, 2014a). 

Agribusiness investment in traditional 
African cash crops such as cocoa, coffee, tea, 
tobacco and cotton has been relatively low 
(Schoneveld, 2014a). This is the result of a 

mix of factors, including their history as 
largely smallholder-grown commodities—
whose cultivation continues to be strictly 
governed by contract arrangements between 
small-scale producers and commodity buy-
ers—the relative maturity of the markets for 
these crops, and a general preference for fun-
gible investments such as oilseed crops and 
sugarcane, as a hedge against price volatility. 

Land continues to be attractive across 
sub-Saharan Africa and, despite the marked 
decrease in the number of land acquisi-
tions since 2009, several large-scale leases 
remain in negotiations (Land Matrix, n.d.). 
Information on the scope of these projects 
is oft n sparse and unreliable, however. Even 
when negotiations are concluded success-
fully, the land area eventually contracted is 

TABLE 3.1 

Land Acquired in Selected Ape Range States

Country Land Matrix (n.d.) Feintrenie (2014) Schoneveld (2014a)

No. of projects Contract area 
(km²)

No. of projects Contract area 
(km²)

No. of projects Contract area 
(km²)

Central Africa

Cameroon 6 1,281 3 3,045 14 3,715

Central African 
Republic

2 140 – – 2 138

Congo 4 6,140 5 7,422 8 8,939

DRC 7 2,075 2 2,833 11 3,560

Gabon 3 732 4 2,194 5 3,998

West Africa

Ghana 27 7,511 – – 45 20,662

Guinea 5 1,090 – – 5 12,495

Ivory Coast 6 681 – – 5 1,132

Liberia 8 6,157 – – 11 10,759

Nigeria 27 2,471 – – 42 7,838

Senegal 16 2,592 – – 24 6,174

Sierra Leone 16 10,423 – – 19 12,948

Notes: Columns are not fully comparable, as Land Matrix (n.d.) and Feintrenie (2014) data include agro-industrial contracts signed since 2000 and exclude plantation forestry 

contracts, while Schoneveld (2014a) includes both agro-industrial and plantation forestry contracts concluded since 2005. Moreover, the Land Matrix reports publicly available 

data while the two other sources include primary and confidentially obtained information.
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often far smaller than originally planned 
by the investor or reported in the media. It 
is thus difficult to predict with any certainty 
how much land is in the pipeline for com-
mercial agricultural development in the 
coming years. 

Oil Palm
Plantation Area

Investment in oil palm in sub-Saharan Africa 
has garnered significant international media 
attention due to both the quantity and size 
of reported land deals. The crop has been the 
second-biggest target of foreign agricul-
tural land investment over the past decade 
and, since the decline of jatropha (see Box 
3.2), it has risen to dominate commercial 
agricultural interest. 

Varying estimates exist for the extent 
of commercial oil palm leases in the region, 
as it is not always easy to isolate palm oil 
from the broader set of land acquisitions. 
According to the Land Matrix, contracts that 
list oil palm as an intended crop encom-
pass 27,000 km² (2.7 million ha) across 
sub-Saharan Africa. However, this figure 
may overestimate the total land area leased 
for oil palm cultivation because it includes 
large multi-crop plantations that do not 
provide a crop-specific breakdown of their 
concessions. Among monocrop projects, oil 
palm land deals comprise about 14,000 km² 
(1.4 million ha) (Land Matrix, n.d.). Either 
or both of these figures may also under-
estimate the true land area allocated to 
industrial-scale oil palm cultivation, as some 
land deals may not be included in the Land 
Matrix database. 

Other estimates have also been put forth. 
Schoneveld (2014a) concludes that land 
transfer agreements for oil palm finalized 
since 2005 comprise at least 36,000 km² 
(3.6 million ha) across sub-Saharan Africa, 
while another study finds that 18,000 km² 
(1.8 million ha) of land have been leased for 

BOX 3.2 

The Rise and Fall of Jatropha
Jatropha, a perennial tree whose seeds can be crushed to produce oil, 
has led commercial land investment over the past decade. Drought-
resistant and able to grow in poor-quality soil, jatropha saw significant 
commercial interest for a few years starting around 2004, as manda-
tory biofuel blend requirements came into effect in European and other 
developed nations (von Maltitz and Stafford, 2011). At its peak, nearly 
100 projects and more than 30% of the total land area acquired on the 
continent was set aside for jatropha cultivation (Schoneveld, 2014a).

The jatropha bubble burst in 2009, when the global financial crisis 
restricted credit availability and dampened the demand for biofuels. 
Many jatropha projects were shelved; those that entered production 
experienced disappointing yields and were either abandoned or sold (von 
Maltitz and Stafford, 2011). Today, international interest in jatropha cultiva-
tion is limited and very few projects remain active in sub-Saharan Africa. 
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the crop’s cultivation in West and Central 
Africa alone (Economist, 2014). Based on 
these estimates, it is clear that leases for oil 
palm account for at least 14,000 km² (1.4 mil-
lion ha), that another 10,000 km² (1 million 
ha) or more have been leased for multi-crop 
plantations that include oil palm and that 
both of these estimates could be low.

The vast majority of the continent’s oil 
palm concessions lie in West Africa and the 
Congo Basin. In terms of land area, invest-
ment has been concentrated in Congo, 
Liberia and Sierra Leone. The Congo total 
is dominated by one single land deal—the 
4,700 km² (470,000 ha) Atama plantation, 
located in the Cuvette and Sangha prov-
inces. Cameroon has also attracted a substan-
tial amount of investor interest, as indicated 
by the size of announced oil palm plantation 
projects, but the area leased to date remains 
relatively small (Land Matrix, n.d.). For 
more information on the historical develop-
ment of industrial agriculture in Cameroon, 
see Chapter 2, page 46. 

Production

Sub-Saharan Africa has been a palm oil 
producer for decades—in fact, the crop 
traces its origin to West Africa—but its 
output has been a tiny fraction of the global 
total and has been dominated by small-
holder farms. Even today, as much as 80% 
of the land area planted with oil palm is 
occupied by plots ranging from 0.02 km² 
to 1 km² (2–100 ha) (Wich et al., 2014). To 
a lesser degree, large estates have also been 
involved in oil palm cultivation in countries 
such as Cameroon, DRC, Ghana and Ivory 
Coast (Kim et al., 2013; Ecobank, 2014; 
Feintrenie, 2014).

Of the new wave of large-scale land 
investments, a relatively small fraction of 
the total contracted land has been planted 
and an even smaller portion has seen the 
start of production. Land Matrix data show 
that of the 27,000 km² (2.7 million ha) that 

have come under contract since 2000, a 
large portion has not yet been planted and 
fewer than 2,000 km² (200,000 ha) are cur-
rently in production. Although this figure 
may underestimate the true total due to 
incomplete information and missing data, 
evidence suggests that the majority of recent 
projects have either not broken ground or 
are at very early stages of development (Land 
Matrix, n.d.). 

Due to the limited output from newly 
established estates, sub-Saharan Africa 
remains a marginal player in the global 
palm oil market. Although the continent’s 
overall production—both on large-scale 
plantations and smallholder farms—has 
increased steadily over the past decade, from 
1.7 million tonnes in 1992 to 2.4 million 
tonnes in 2013, this accounted for just 4.4% 
of the global market (FAOSTAT, n.d.; see 
Figure 3.1). 

The region’s palm oil production is dom-
inated by Nigeria, which has been responsible 
for approximately half of the continent’s 
total output for much of the past two decades 
(FAOSTAT, n.d.). The vast majority (more 
than 90%) of this oil comes from wild oil 
palm groves cultivated by local farmers; 
planted estates—whether small, medium or 
large—represent a very small share of total 
production (Gourichon, 2013). 

Beyond Nigeria, a handful of other coun-
tries have also contributed to African palm 
oil’s modest growth in recent years. With 
total output of 415,000 and 225,000 tonnes, 
respectively, Ivory Coast and Cameroon 
were the continent’s second- and third-
largest producers in 2013 (FAOSTAT, n.d.). 
Ivory Coast’s rise as a palm oil producer 
can be attributed, at least in part, to the 
PALMCI group, the country’s largest com-
mercial oil palm grower. The company, 
which is majority-owned by locally based 
Société Immobilière et Financière de la 
Côte Africaine (SIFCA) (52.5%) and the 
Wilmar–Olam joint venture Nauvu (25.5%), 
controls close to 400 km² (40,000 ha) of 

Photo: Drought-resistant 
and able to grow in poor-
quality soil, jatropha saw 
significant commercial inter-
est for biofuel from 2004 to 
2009. © Angkawijaya92 | 
Dreamstime.com - Jatropha 
Curcas Fruit Photo
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FIGURE 3.1 

Palm Oil Production in Sub-Saharan Africa, 1992–2013 
Key:  Nigeria  Ivory Coast  Cameroon  DRC  Ghana  All other states

Data source: FAOSTAT (n.d.)
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industrial estates and 1,330 km² (133,000 ha) 
of outgrower plots. PALMCI’s annual out-
put of roughly 300,000 tonnes of crude palm 
oil represents nearly 80% of the Ivory Coast’s 
total production (PALMCI, 2012). 

Agro-industry is somewhat less domi-
nant in Cameroon, where approximately half 
of the total palm oil output is produced on 
agro-industrial estates and one-third on 
independent smallholder plots; the rest comes 
from supervised smallholder plantations 
(Hoyle and Levang, 2012). Four commer-
cial ventures currently lead the country’s 
agro-industrial production: Luxembourg-
based Société Financière des Caoutchoucs 
(SOCFIN) partially owns two local compa-
nies, Société Camerounaise de Palmeraies 
(SOCAPALM) and Société Africaine Fores-
 tière et Agricole du Cameroun (SAFACAM), 
while the government of Cameroon wholly 
owns another two estates, Cameroon Devel-
opment Corporation and Pamol. Although 
the country has attracted significant com-

mercial oil palm interest in recent years, 
virtually all of its current agro-industrial 
production comes from these older estates. 

Ghana and the DRC are the only other 
African producers with annual outputs 
greater than 100,000 tonnes; all other nations 
collectively produce just under 350,000  
tonnes of palm oil—a nominal quantity com-
pared to giants such as Indonesia which, in 
2013, supplied 26 million tonnes of the com-
modity (Rusmana and Listiyorini, 2014; 
FAOSTAT, n.d.). 

Trade

In contrast to sub-Saharan Africa’s relatively 
steady production, demand for palm oil on 
the continent has expanded rapidly over the 
last decade (FAO, 2013). This has led to a 
surge of imports, largely from global produc-
ers such as Indonesia and Malaysia, yet also 
from regional suppliers. Between 2000 and 
2011 sub-Saharan Africa’s imports of crude 
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palm oil increased nearly threefold, while 
production rose by a little more than one-
quarter (FAOSTAT, n.d.). Today, sub-Saharan 
Africa remains a large net importer of palm 
oil, with domestic demand far outstripping 
supply (ZSL, n.d.-a; see Figure 3.2). 

Exports of palm oil are still very limited. 
Although several producer countries send 
some quantity of the commodity abroad, 
trade is typically confined to regional part-
ners. For example, exports of palm oil from 
West Africa—primarily from Ivory Coast—
are mostly destined for neighboring Burkina 
Faso, Ghana, Mali, Nigeria, Senegal and Togo. 
In Central Africa, Cameroon, the region’s 
largest producer, exports palm oil to Gabon 
and the Central African Republic (CAR), 
among a few others (USDA FAS, n.d.).

With growing production and relatively 
small domestic demand, Ivory Coast is sub-
Saharan Africa’s only net-exporter of palm 
oil (see Figure 3.3). The country’s primary 
export market is regional as well, although 

FIGURE 3.2 

Sub-Saharan Africa’s Palm Oil Trade, 1992–2011  
Key:  Export  Import  Production  Consumption

Data source: FAOSTAT (n.d.)
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it also sells a small quantity of palm oil to 
Europe and the United States. Germany is by 
far Ivory Coast’s largest non-regional client, 
purchasing 12% of the country’s total exports 
in 2011 (USDA FAS, n.d.). 

Future Expansion 

Large-scale land acquisition for oil palm 
development in sub-Saharan Africa has pro-
ceeded rapidly over the past decade. Yet 
despite the myriad agreements and flurry of 
media reports, the land area currently under 
agro-industrial oil palm cultivation remains 
small in comparison to that suggested by 
announcements of land deals. Once con-
tracts are concluded, the process to identify 
suitable land, complete environmental impact 
assessments and secure the necessary mat-
erials and workforce is lengthy (RFUK, 2013). 
The future of oil palm development on the 
continent is therefore uncertain, with the 
continued attractiveness of abundant land 
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FIGURE 3.3

Geographic Distribution of Ivory Coast’s Palm Oil Exports, 2011 

Data source: USDA FAS (n.d.)

complicated by difficult operating conditions 
and a host of other challenges.

Several recent developments, in particu-
lar, have reduced interest in oil palm culti-
vation on the continent. The 2014 Ebola 
outbreak slowed economic activity and 
investment—including in the palm oil sec-
tor—throughout West Africa, particularly in 
the most heavily affected countries (World 
Bank, 2015a). Executives of palm oil compa-
nies active in the region have even noted 
that the Ebola crisis led to a de facto morato-
rium on new deforestation in affected areas.6 
Although the outbreak is now contained, 
fears may continue to repress interest from 
international investors for some time.

Another factor that has inhibited oil palm 
investment on the continent is the global 
decline in the price of crude palm oil. Despite 
sharp dips in late 2008 and early 2009 as a 
result of the global economic recession, the 
price of crude palm oil remained at a historic 
high through the end of the decade, reach-
ing an average monthly peak of US$1,292 
per tonne7 in February 2011 (Mongabay, n.d.). 

Since 2011, however, prices have declined 
sharply, fluctuating between US$800 and 
US$900 per tonne during most of 2013 and 
dipping below US$800 per tonne in August 
2014 for the first time in five years; at this 
writing, the price per tonne stood at well 
below US$700 (Agrofin, n.d.). 

Industry experts predict continued price 
declines due to abundant global supplies of 
edible oils (Pakiam, 2014). For example, 
there are large soybean crops in the United 
States and there has been a massive expan-
sion in the planted area in Southeast Asia 
over the past few years. Many plantations 
have reached maturity at the same time, 
flooding the global market with edible oils. 
Although the majority of palm oil pro-
duced in sub-Saharan Africa is sold locally, 
and local palm oil prices are typically higher 
than those a producer is able to obtain on the 
international market, as discussed below, 
the persistence of low international prices 
may reduce the appetite of commodity com-
panies to make relatively high-risk invest-
ments in Africa.
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While challenges abound, some inves-
tor interest in large-scale oil palm cultiva-
tion is likely to persist, due to both growing 
domestic demand for the commodity as well 
as government-led campaigns to attract 
greater foreign direct investment. In fact, 
governments across the region are actively 
promoting commercial agricultural invest-
ment, especially in oil palm, due to its 
potential to promote economic growth, 
local employment and poverty alleviation 
(see Chapter 1). Cameroon’s Rural Sector 
Development Plan, for example, aims to 
increase production to 450,000 tonnes by 
2020 through both industrial and small-
holder operations (Hoyle and Levang, 2012), 
double the amount that it produced in 2012 
(FAOSTAT, n.d.). The Congolese govern-
ment, meanwhile, has said that it plans to 
develop plantations covering 10,000 km2 
(1 million ha) by the early 2020s (Tsoumou, 
2011). Finally, in Gabon, the government’s 
Strategic Plan for an Emerging Gabon calls 
for the conversion of the country into 
Africa’s largest producer of palm oil, most 
of which is to be facilitated by Olam’s plan 
to plant 1,300 km² (130,000 ha)8 of oil palm 
by 2018–19 (Fern, 2013). For more infor-
mation on Olam’s activities in Gabon, see 
Chapter 5.

Overall, intended deals in sub-Saharan 
Africa cover 8,500 km² (850,000 ha), with 
the majority located in Cameroon (Land 
Matrix, n.d.). Yet, as noted in Box 3.1, reli-
able information on specific deals under 
negotiation is difficult to obtain. Media 
reports can be inaccurate and companies 
may keep plans from becoming public, 
especially before an agreement is reached, 
due to the recent wave of negative publicity 
around “land grabs” on the continent (see 
Chapter 4). Many of the projects known to 
be under negotiation have not progressed 
and may not materialize, while other, unpub-
licized deals may be proceeding behind 
closed doors. 

Africa’s choice

TheAfrican model of agriculture—charac-
terized by the predominance of smallholder 
farms using low-quality stock and achiev-
ing lower yields—has many advantages, 
particularly for smallholder farmers and 
their communities. It provides broadly dis-
tributed benefits and allows farmers more 
flexibility in managing agriculture to meet 
their needs and those of their communities. 
Since the African model is not conducive 
to large concentrations of capital, it may 
even keep the expansion of agriculture into 
forests in check. Despite these benefits, pres-
sure from international agribusiness and 
state actors to develop a larger commercial 
plantation sector is likely to continue at some 
level for the foreseeable future. If these plans 
actually pass from the project negotiation 
phase to large-scale development, African 
countries and communities will face a choice 
about which model of large-scale tropical 
agriculture they want to adopt: the Asian or 
the Brazilian model. 

In the Asian model, rapid develop-
ment would be accompanied by massive 
forest clearance and significant associated 
impacts on great apes, as well as on local 
communities. 

Although oil palm is native to West 
Africa, its home base remains undisputedly 
Southeast Asia. Indonesia and Malaysia 
have tripled their production over the past 
15 years and currently account for about 
85% of the global total (FAOSTAT, n.d.). 
The rapid expansion in the crop’s cultivation 
has had a devastating impact on Southeast 
Asia’s environment and communities. Palm 
oil producers have cleared several hundred 
thousand square kilometers of native forests 
to expand plantations, contributing to sig-
nificant increases in carbon dioxide emis-
sions and putting immense pressure on 
local populations of orangutans, gibbons, 
Sumatran tigers and other species (Sheil et 
al., 2009). In Indonesia, fires set annually 
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to help clear forests and peatlands—largely 
to make way for oil palm plantations—
have created dangerous haze that routinely 
spreads to neighboring Malaysia and 
Singapore (Varkkey, 2013). Moreover, lax 
law enforcement and unclear land owner-
ship have led to social conflicts. In 2012, for 
instance, 59% of Indonesia’s 1,000 palm 
oil companies were found to be connected 
to land conflicts with local communities 
(Hadinaryanto, 2014). Without stronger 
regulations, large intact forests across the 
Congo Basin could experience the same fate 
as the “paradise forests” of Borneo, Sumatra, 
Sulawesi, peninsular Malaysia and even parts 
of New Guinea. 

Theother option is the Brazilian model, 
which can serve to promote the protection of 
forests and the growth of agriculture. While 
the model was imperfectly applied in the 
beginning, the Brazilian government sub-
sequently joined with key agriculture com-
panies and civil society to implement strong 
forest protections that have reduced the rate 
of deforestation by more than 70% since 2004 
(INPE, 2013). This success can be attributed 
to factors such as the soy industry’s vol-
untary moratorium on new deforestation 
(following campaigns by non-governmental 
organizations (NGOs)), similar commit-
ments in the cattle sector, improved law 
enforcement, recognition of indigenous land 
rights and the creation of new protected 
areas (CLUA, 2014). The e steps have not 
inhibited agricultural development; in fact, 
they may even have made it more efficient 
and profitable. By concentrating develop-
ment on large areas of degraded land and 
improving yields, Brazil has managed to 
achieve steady increases in the production 
of soy, cattle and other commodities even as 
it has made great strides in protecting for-
ests (Strassburg et al., 2012). 

Whether Africa follows the Asian or 
Brazilian model for commodity agriculture 
will be determined by many forces, includ-

ing whether governments show the politi-
cal will to protect forests and communities, 
whether international corporate agricul-
ture players adopt and implement strong 
forest conservation policies, and the extent 
to which African civil society can join with 
international NGOs to scrutinize commodity 
expansion efforts in Africa. 

Other Agricultural 
Commodities
The recent wave of investment in oil palm 
plantations has been one of the largest and 
most visible components of active land acqui-
sitions in sub-Saharan Africa. Yet foreign 
direct investment in crops is by no means 
limited to oil palm. Sugarcane, rubber and 
cereals (especially rice) have also piqued 
investor interest, as discussed below.

Sugarcane

Although sugarcane is grown across the 
continent, traditional areas of large-scale 
cultivation are located in East and Southern 
Africa. In sub-Saharan Africa, South Africa 
is by far the largest producer, accounting for 
about one-quarter of total output;9 Kenya, 
Mauritius, Swaziland and Zimbabwe are 
also significant producers (FAOSTAT, n.d.). 
Although these regions contain far less ape 
habitat, some human–wildlife conflict has 
been reported around sugarcane plantations 
in Uganda (see Case Study 1.2 in Chapter 1). 
The land area under sugarcane cultivation 
has increased markedly over the past two 
decades, from 9,310 km² (931,000 ha) in 
1992 to 13,000 km² (1.3 million ha) in 2013. 
Madagascar and Nigeria were responsible 
for a large portion of the increase, although 
traditional growers, including Kenya, 
Mozam bique, South Africa and Zimbabwe, 
also saw significant expansions in land area 
harvested (FAOSTAT, n.d.). 

“The Brazilian 

model can serve to 

promote the pro-

tection of forests 

and the growth of 

agriculture.” 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Chapter 3 Causes of Conversion

83

Over the past decade, investor interest 
in sugarcane has been in part driven by the 
projected growth in demand for biofuels; the 
vast majority of projects concluded since 
2000 aimed to produce for both the food 
and biofuel markets (Land Matrix, n.d.). 
Investment in the crop represents approxi-
mately 13% of the total land area acquired 
over the past decade (Schoneveld, 2014a). 
The most popular destinations of recent 
international land investments have been 
Ethiopia, Mozambique and Tanzania, in 
terms of both the number of projects as 
well as the total land area acquired. Areas 
where the crop has not traditionally been 
cultivated have also seen some sugarcane 
investments, including approximately 450 
km² (45,000 ha) in Sierra Leone, 200 km² 
(20,000 ha) in Cameroon and 150 km² 
(15,000 ha) in Ivory Coast. South African 
companies such as Illovo Sugar10 and Crookes 
Brothers have sought land outside of the 
country, investing in plantations in Congo, 
Mali, Mozambique, Swaziland and Zambia. 
As with oil palm, however, only a small por-
tion of the total area acquired has actually 
been cultivated (Land Matrix, n.d.).

Large-scale investment in sugarcane plan-
tations appears to have dropped off over the 
last couple of years—the majority of deals 
recorded in the Land Matrix were concluded 
prior to 2011. Little information exists on new 
projects under negotiation; this suggests 
slowing investor interest but can also be a 
reflection of a more limited willingness to 
publicize incomplete contracts.

Rubber

In sub-Saharan Africa, the principal pro-
ducers of natural rubber are located in 
West and Central Africa, the largest of 
which are Cameroon, Ivory Coast, Liberia 
and Nigeria (FAOSTAT, n.d.). Between 2000  
and 2012, the total area harvested for rub-
ber cultivation increased by approximately 

1,150 km² (115,000 ha), with the majority of 
that increase coming from Cameroon, 
DRC and Ivory Coast. The crop is pro-
duced both by smallholder farms as well as 
large plantations, the latter principally 
located in Cameroon, DRC and Gabon 
(Hourticq and Megevand, 2013). Trade in 
rubber is still relatively limited—only 
Cameroon, Ivory Coast and Nigeria export 
any significant quantity of the commodity, 
while imports are nominal across the region 
(FAOSTAT, n.d.).

Rubber producers, however, have been 
turning increased attention to West Africa, 
which has a climate suitable for rubber cul-
tivation as well as a significant pool of agri-
cultural workers (Hawkins, 2012). A number 
of land deals concluded over the past decade 
have targeted rubber production, amount-
ing to a contracted land area of about 7,700 
km² (770,000 ha) (Land Matrix, n.d.). The
majority of these have set aside land for the 
cultivation of rubber and one other commod-
ity, most often oil palm because the site 
requirements for the two crops are similar 
(FAO, 2001). It is unclear how much of the 
land area will be dedicated to rubber produc-
tion specifically.

Liberia has the greatest number of con-
cluded deals, with approximately 3,000 km² 
(300,000 ha) under contract. TheSime Darby 
rubber and oil palm plantation covers nearly 
two-thirds of that total. Thedevelopment of 
these areas, however, may be significantly 
impacted by the newly concluded Norway–
Liberia agreement on reducing emissions 
from deforestation and degradation, as 
discussed below (see Box 2.3 in Chapter 2). 
Other companies are reportedly seeking land 
in Cameroon, the DRC and Gabon (Land 
Matrix, n.d.).

Cereals

Cereal crops are harvested across sub-Saharan 
Africa, largely by smallholders for domestic 
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consumption. In terms of production vol-
ume, the most common crops are corn, 
rice, wheat and sorghum. Corn is grown in 
some quantity in virtually all sub-Saharan 
African countries, although Ethiopia, Kenya, 
Malawi, Nigeria, South Africa, Tanzania 
and Zambia are the largest producers. The
crop has been the fastest-growing cereal in 
terms of total area under cultivation, increas-
ing by approximately 70,000 km² (7 mil-
lion ha) from 2003 to 2013. Thishas resulted 
in a substantial rise in output, from 45 to 
nearly 71 million tonnes during the same 
time period. Producer countries export 
limited quantities of corn; in 2011, approxi-
mately 5% of total production was exported 
(FAOSTAT, n.d.). 

Investors have shown some interest, 
albeit limited, in commercial corn cultivation 
in sub-Saharan Africa. This is evidenced 
by the conclusion of several dozen land 
deals since 2000; the majority of which cov-
er relatively small land areas—with a mean 
of 130 km² (13,000 ha)—and target multi-
ple commodities, with corn as one of four 
or more planted crops. The most popular 
destinations for investment—Ethiopia, 
Mozambique, Tanzania and Zambia— have 
limited or no ape habitats, although sev-
eral land deals have also been concluded in 
ape range states, such as the DRC, Ghana, 
Nigeria and Senegal (Land Matrix, n.d.).

The second most widely cultivated 
cereal, rice, is largely grown in West Africa, 
Tanzania and Madagascar, although smaller 
quantities are produced across the conti-
nent. Production increased rapidly during 
the past decade, from just under 19 million 
tonnes in 2003 to 29 million in 2013 and the 
total land area under cultivation expanded 
by approximately 30,000 km² (3 million ha). 
As with corn, sub-Saharan Africa exports 
a limited quantity of rice—approximately 
1% in 2011; the vast majority is consumed 
within the region (FAOSTAT, n.d.).
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Photo: Across sub-Saharan 
Africa, cereal crops are largely 
grown by smallholders for 
domestic consumption. 
The most common crops 
are corn, rice, wheat and 
sorghum. © Jabruson, 2015. 
All Rights Reserved. www.
jabruson.photoshelter.com

The scale of investor interest in rice cul-
tivation has been commensurate with that of 
corn in terms of the number of land deals 
concluded, although rice is much more 
likely to be the sole crop planted. Th  aver-
age project size is also relatively small, at 
approximately 180 km² (18,000 ha). Thelarg-
est number of land deals involving rice have 
been concluded in East and West Africa, par-
ticularly in Ethiopia, Ghana, Mozambique, 
Nigeria, Sierra Leone and Tanzania (Land 
Matrix, n.d.).

Wheat and sorghum, the two other cere-
als that are widely grown in sub-Saharan 
Africa, are almost entirely produced for 
local consumption and have received very 
little investor interest (FAOSTAT, n.d.; Land 
Matrix, n.d.). 

Sources of Investment

Broad Trends
The wave of recent land acquisitions has 
substantially increased foreign direct invest-
ment in sub-Saharan Africa’s agriculture. 
Although capital comes from a variety of 
entities, including private companies, gov-
ernments, international financial institu-
tions and sovereign wealth funds, foreign 
companies dominate land-based invest-
ments (Farole and Winkler, 2014). An 
analysis of 520 projects across all agricul-
tural commodities found that 86% of primary 
investors—actors directly involved in land 
acquisition and project implementation—
were of foreign origin; ranked in terms of 
land area acquired. In regional terms, 
European investors account for roughly 
40% of the total land under contract, while 
Asian and North American actors represent 
19% and 15%, respectively (Schoneveld, 2014a). 

The e are, however, important differences 
in the purpose of investment across coun-
try of origin. Acquisition of land for biofuel 

production11 is particularly common among 
European and North American investors; 
nearly 60% of land purchases for biofuels 
have been made by firms of European origin. 
Jatropha investments, in particular, were 
dominated by European and US actors, 
often small new ventures funded by ven-
ture capital, private equity funds or alter-
native stock exchanges (Schoneveld, 2014a). 
Thr ving before the financial crisis of 2008-9, 
these small and often poorly capitalized firms 
were the hardest hit by the global economic 
downturn and accompanying credit restric-
tions. Lacking adequate financial backing 
—and seeing poor yields—many have since 
withdrawn from the continent (von Maltitz 
and Stafford, 2011).

Agricultural investment in food crops, 
such as cereals, roots and tubers, and veg-
etables—which comprise only a small frac-
tion of the total land area acquired over the 
past decade—has come from a much more 
diverse range of sources, including the 
Middle East, North Africa, China, India 
and, often, Africa itself. Sub-Saharan com-
panies have also been an important source 
of investment in land for food production. 
In fact, nearly 40% of land deals entered into 
since 2000 have involved a regional actor, 
either as the sole investor or in partnership 
with a foreign entity (Land Matrix, n.d.).

Oil Palm
Sources of outside capital for specific pro-
jects are difficult to determine, reflecting not 
only the complicated ownership structure 
of many commodity growers and traders, 
but also the fact that a substantial number 
of companies that are privately held and do 
not make their transaction details public. 
Moreover, funding flows may vary based on 
the type of company seeking to fund oper-
ations. Broadly, oil palm investors can be 
categorized into three groups:
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1.  Plantation owners who wish to grow 
their operations: The e include state-
owned enterprises (such as the Cameroon 
Devel opment Corporation) and regional 
palm oil companies (such as Ivory Coast-
based SIFCA), as well as primarily foreign 
entities with a long-standing presence on 
the continent (such as the Belgium-based 
Siat Group). 

2.  Large Asian agribusinesses that aim to 
expand into Africa: Often cited in media 
reports on land acquisitions in Africa, this 
group includes companies that already 
own oil palm estates in Southeast Asia 
—such as Golden Agri-Resources (GAR), 
Sime Darby and Wilmar—as well as 
traders seeking to enter upstream pro-
duction (such as Olam International). 
Large European and US companies, 
including Bunge, Cargill and Unilever, 
have thus far not expanded production 
in Africa, as far as public data show (Land 
Matrix, n.d.).

3.  New ventures with plans to grow oil 
palm for the first time: Mostly foreign-
owned, these are relatively small and 
unknown enterprises aiming to enter the 
palm oil marketplace, both for food and 
biofuel production, for the first time; they 
include Atama, Biopalm Energy, FRI-EL 
Green Power and Herakles Farms. 

Well-capitalized and profitable from 
large-scale operations in Indonesia and 
Malaysia, many Asian agribusinesses have 
used revenue to fund expansion into sub-
Saharan Africa rather than relying on 
specific project finance. There are excep-
tions. Golden Agri-Resources, for example, 
received a US$500 million loan from the 
China Development Bank Corporation to 
finance its plantation in Liberia (Bank 
Track, n.d.). Olam International, meanwhile, 
received a US$228 million loan from the 
Development Bank of Central African States 
and several other lenders—including BGFI 
Bank of Gabon, the African Export–Import 

Bank, and Africa’s leading banking group, 
Ecobank—to develop an oil palm and rub-
ber plantation in Gabon (Agence France-
Presse, 2012). For more information on 
Olam’s activities in Gabon, see Chapter 5.

Companies already operating on the 
continent have also received some funding 
from African financial institutions to extend 
their operations. In 2007, the African Devel-
opment Bank provided a €10 million (US$13 
million) loan to Siat to expand its oil palm 
and rubber estates in Gabon (AFDB, 2008). 
Meanwhile, the private equity fund African 
Agriculture Fund—capitalized by Euro pean 
and African development finance institu-
tions—has made equity investments worth 
US$19.5 million in Feronia’s oil palm estate 
in the DRC (Phatisa, n.d.). Th ough its 
subsidiary Golden Oil Holdings, the equity 
fund now owns a 32.5% share in Feronia 
(Bloomberg, n.d.). 

The role of international development 
banks in oil palm development in sub-
Saharan Africa has been the subject of some 
debate. Although media reports attribute sev-
eral large-scale deals to these institutions—
including the ones described above—others 
have found that only a small fraction of all 
concluded agreements have received inter-
national development bank financing 
(Schoneveld, 2014a). TheWorld Bank, which 
has funded some palm oil projects in West 
Africa though its private-sector lending arm, 
the International Finance Corporation, 
issued a revised palm oil lending policy in 
2011 following an 18-month suspension on 
new lending to the sector (World Bank, 2011). 
Although the policy does not wholly pre-
clude the financing of palm oil, it refocuses 
lending to smallholder projects and activi-
ties that increase land productivity. In gen-
eral, the perception that international 
development bank involvement has been 
significant may simply reflect the fact that 
information on these transactions is much 
more readily available than it is on those 
involving private financial institutions. 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Chapter 3 Causes of Conversion

87

Financial Institutions and 
Sustainable Lending 
In general, private financial institutions 
appear to be aware of deforestation as a 
serious concern in oil palm development 
(Hays and Hurowitz, 2013). Although other 
social and environmental issues overshad-
owed palm oil as top priority in the past, 
the commodity has since become the most 
visible sustainability topic. A number of 
industry players, including BNP Paribas, 
Citi, Credit Suisse, ING, Rabobank and 
Standard Chartered have already adopted 
specific policies for palm oil or broader agri-
business lending (CLUA, 2014), yet the extent 
to which these policies are applied remains 
both unclear and difficult to study due to the 
absence or weakness of disclosure practices. 
Other banks continue to operate without or 
with weak policies on palm oil or other agri-
cultural commodities.

To help make more responsible invest-
ments, private financial institutions claim to 
need better data on corporate performance 
and adherence to established sustainability 
standards. The most commonly used indi-
cator, membership in a body such as the 
Round table on Sustainable Palm Oil (RSPO), 
has not been sufficient to prove adherence, 
because verifying on-the-ground compli-
ance of RSPO-certified companies remains 
difficult (see Chapter 5). Moreover, in cases 
where certain criteria were not initially met, 
obtaining real-time information on pro-
gress—changes in corporate operations 
that may make them more or less likely to 
qualify for funding under certain sustain-
ability requirements—is challenging (Hays 
and Hurowitz, 2013). 

It is important to note, however, that 
some observers question the presence of an 
“information gap” in the financial industry in 
view of the immense number of resources 
that institutions have available for data col-
lection and due diligence. 

Wherever gaps do exist, the NGO com-
munity can play an important role in the 
provision of timely data on corporate per-
formance to the financial sector. Although 
such work is already under way, financial 
institutions cite the lack of a common lan-
guage as a persistent barrier to stronger 
partnerships. Specifically, financiers note that 
information regarding corporate environ-
mental practices must be less rhetorical, more 
detached and more analytical if it is to be 
valuable as input into financial decisions—
in contrast to the style often used by the 
NGO community to sensitize the public to 
a particular topic. By adopting terminology 
and language that is more familiar to the 
financial industry, NGOs may be able to 
increase their ability to inform funding deci-
sions (Hays and Hurowitz, 2013).

Drivers of Expansion  
into Africa 
The drivers of increased agricultural land 
investment in sub-Saharan Africa can be gen-
erally grouped into three categories: 

1.   an increase in global demand for agri-
cultural commodities; 

2.  easier access to land on the African con-
tinent; and 

3.  lower set-up costs. 

The e are further described below.

Increased Demand for 
Agricultural Commodities
The Shift from Fuel to Food

Demand as a driver of large-scale land acqui-
sition in sub-Saharan Africa has experi-
enced a marked shift between the initial years 
of the boom—from about 2005 to 2010—
and the post-financial crisis period. While 

“By adopting 
terminology and 
language that is 
more familiar to the 
financial industry, 
NGOs may be 
able to increase 
their ability to 
inform funding 
decisions.” 
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the earlier period was characterized by a 
rise in land acquisition for the cultivation of 
biofuel feedstock, the post-crisis years saw a 
decline in biofuels development in favor of 
food production. 

Influenced by a decline in easily recov-
erable oil reserves and national pushes to 
diversify supplies of vehicle fuels, the global 
demand for biofuels has risen considerably 
since 2000 (Hourticq and Megevand, 2013). 
Aiding this growth has been an increase in 
demand for transport fuel from emerging 
markets such as China and India, as well 
as the implementation of national policies 
around the world to promote the develop-
ment of renewable energy (Cotula, 2013). 

European nations, in particular, have 
driven the biofuel-based land purchases 
since the adoption of the 2003 Biofuels 
Directive. The directive, which required 
that 5.75% of all transport fuels used in the 
European Union (EU) come from renewable 
sources by 2010 (EU, 2003), had important 
implications for Europe’s biofuel industry. 
As imports supplied roughly 40% of Europe’s 
domestic consumption (Gerasimchuk, 2013), 
European companies began looking outward 
to secure new sources of raw materials to 
meet future growth in demand. This trend 
is reflected in the composition of the con-
cluded land deals in sub-Saharan Africa, 
more than half of which represent invest-
ments that involve Europe-based compa-
nies and either partially or fully target the 
biofuel market (Land Matrix, n.d.). Europe, 
however, has not been the only source of 
growing demand for biofuels—several dozen 
countries around the world have also adopted 
biofuel targets or mandates over the past 
decade (CFS, 2013).

Although demand for biofuels contin-
ues to grow globally (Schroeder, 2014), the 
rush for African land to cultivate biofuel 
feedstock has waned since 2009. First, the 
2007–08 food crisis highlighted the attrac-
tiveness of investment in food crops as a way 
of ensuring global food security and shone 

a harsh spotlight on the use of food crops 
as a biofuel feedstock (ActionAid, 2012). 
Second, the global financial crisis has sig-
nificantly depressed demand and credit 
availability for biofuel projects (IEA, 2009). 
This is particularly true of jatropha cultiva-
tion, which, as described above, drove large-
scale land acquisitions in Africa until the 
bubble burst in 2009 (see Box 3.2). Lacking 

Photo: Demand as a driver 
of large-scale land acquisi-
tion in sub-Saharan Africa 
has experienced a marked 
shift from the cultivation  
of biofuel feedstock, to food 
production. Oil palm fruit en 
route to processing. 
© Patrice Levang

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Chapter 3 Causes of Conversion

89

experienced staff and poorly capitalized, 
many projects have been postponed or 
abandoned entirely. Investors in oil palm 
plantations largely survived the financial 
downturn—although their numbers have 
also declined—but due to limits on enter-
ing the biofuel market, as described below, 
as well as the growing demand for cooking 
oil on the continent, these have since turned 

their attention towards cultivating oil palm 
for food. 

Finally, more recent European policy 
changes have dampened the attractiveness 
of obtaining land for biofuel production. 
In 2009, the 2003 Biofuels Directive was 
repealed and replaced by the Renewable 
Energy Directive, which set a minimum 10% 
target for renewable transport fuels by 2020 
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(EU, 2009). Importantly, the law also put 
in place a sustainable biofuels requirement 
that the feedstock generate a net reduction 
in greenhouse gas emissions without nega-
tively impacting biodiversity or land use. 
In October 2012, the European Commission 
went even further, publishing a proposal to 
limit food crop contribution to no more than 
half of the 10%. After nearly two years of 
deliberations, the EU’s Council of Energy 
Ministers agreed to a 7% cap on food-based 
biofuels (ICCT, 2014). 

Domestic versus  
International Demand

The final destination of food crops produced 
on African agro-industrial estates varies 
by crop. Cereals, roots and tubers, and veg-
etables are grown for both domestic con-
sumption and export. Companies from the 
Middle East and North Africa, for example, 
have sought to acquire land to supplement 
domestic food production, while others 
have looked for new market opportunities. 
Some Chinese and Indian companies, for 
instance, see agricultural expansion into 
Africa as an opportunity to establish a 
foothold for product sales on the continent 
(Schoneveld, 2014a). 

Palm oil, however, has been primarily 
cultivated to supply domestic or immediate 
regional demand. Consumption of palm oil, 
which is largely used directly as cooking oil, 
has risen rapidly across sub-Saharan Africa 
(see Figure 3.2), a trend that is expected to 
continue well into the next decade (Ofon, 
2014). Even with increased production, local 
supplies have not been sufficient to meet 
the growing demand. In West Africa alone, 
the excess demand for palm oil grew from 
250,000 tonnes in 2002 to 1.2 million tonnes 
in 2012 (FAOSTAT, n.d.). The figure is pro-
jected to rise further—to 1.5 million tonnes 
by 2020, according to one estimate (ITC, 2012), 
although this may be an underestimate given 
the current growth rates. Across the continent, 

palm oil consumption is expected to grow by 
60% between 2014 and 2030 (Ofon, 2014). 

This rate of growth in demand is diffi-
cult to match with domestic production. 
Given the current levels of palm oil consump-
tion in sub-Saharan Africa—approximately 
5.2 million tonnes in 2011—a 60% increase 
would necessitate more than a threefold 
increase in production by 2030 to meet the 
domestic demand with local supplies.12 
While this is not entirely impossible, achiev-
ing such rapid growth will be exceedingly 
difficult given that production over the last 
decade increased by only 16% (FAOSTAT, 
n.d.). The efore, in the short term, almost 
all expansion in regional production is likely 
to be absorbed by countries in sub-Saharan 
Africa, with the remaining gaps satisfied by 
imports (ITC, 2012). 

Beyond the ready local market, compa-
nies that produce palm oil in the region are 
further incentivized to sell the commodity 
to domestic consumers because they are 
likely to obtain a higher price within sub-
Saharan Africa than on the international 
market. The difference between world and 
West African palm oil prices, for example, 
has widened over the past two decades, 
from a differential of approximately 3.3% in 
1993 to nearly 55% in 2011 (Dublin-Green, 
2013). This is a reflection of the region’s sig-
nificant excess demand—propped up by 
relatively low yields and increasing prefer-
ences for palm oil for cooking compared to 
other vegetable oils—high cost of trans-
port and the prevalence of import tariffs 
(ITC, 2012).

Easier Access to Land
The focus on sub-Saharan Africa as a desti-
nation of large-scale agricultural land invest-
ment is primarily a reflection of substantial 
land access, in terms of both perceived avail-
ability and the relative ease of acquisition. 
The continent has the greatest availability 
of non-cultivated arable land in the world, 

“The focus on 
sub-Saharan Africa 
as a destination of 
large-scale agricul-
tural land invest-
ment is primarily  
a reflection of 
substantial land 
access, in terms 
of both perceived 
availability and the 
relative ease of 
acquisition.” 
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accounting for approximately half of the 
world total (Jayne et al., 2014). The Congo 
Basin countries alone represent roughly 40% 
of the total uncultivated, unprotected and 
sparsely populated land suitable for agricul-
ture in sub-Saharan Africa—and 12% of such 
land globally (Hourticq and Megevand, 2013). 
When it comes to solely non-forested land, 
the Congo Basin accounts for one-fifth of all 
suitable agricultural land area in sub-Saharan 
Africa and 9% of such land worldwide. 

It is important to note, however, that 
some of the land cited as “available” is subject 
to competing claims. In particular, portions 
of it may already be in use by local com-
munities, but complex and confusing land 
tenure laws allow governments to cede tracts 
to agribusiness; the ramifications can include 
tensions between governments, business 
and civil society, the loss of land and liveli-
hoods, and direct conflict (Cotula et al., 2009). 
For more information on land tenure and 
relevant legal frameworks, see Chapter 4.

Despite these challenges, foreign com-
panies continue to turn to the continent to 
bypass the real and perceived constraints on 
expansion at home. The e include increas-
ing protection of the rights of local and 
indigenous peoples, and awareness of the 
environmental impacts of forest conversion, 
such as climate emissions and threats to 
biodiversity. Moreover, even when degraded 
land is available, the investment necessary 
to cultivate it—engaging in long and costly 
administrative or legal proceedings and 
carrying out consultations with local com-
munities—is greater than that required in 
sub-Saharan Africa, where regulation is poor 
and local community rights are even weaker 
than those in South east Asia. 

Lower Set-up Costs
Although it may be as or more expensive 
to operate in sub-Saharan Africa than in 
Southeast Asia or other parts of the world, 
myriad incentives designed to attract com-

panies have substantially lowered the cost 
of establishing agro-industrial projects on 
the African continent. The main incentive 
is the remarkably low price of land. Annual 
lease rates rarely surpass US$5 per hectare 
(Schoneveld, 2011), in comparison to about 
US$150 to US$300 in Latin America and 
US$250 to US$500 in Indonesia (Manciana, 
Trucco and Pineiro, 2009; Olam, 2010). In 
contrast, a hectare of land in the United 
States can cost more than US$1,600 (USDA, 
2014a). In some cases, developers are not 
asked to pay annual rental fees; rather, the 
economic development and regional job 
creation is taken as payment for the land 
(Cotula, 2011). 

Total acquisition costs, including other 
acquisition expenditures such as negotia-
tion, land surveying, legal and corporate 
expenses as well as any compensation for 
local communities, have been estimated at 
US$825 per hectare in sub-Saharan Africa, 
compared to US$1,000 in Indonesia (Ofon, 
2014). Although the overall cost of planta-
tion management is similar to that encoun-
tered in Southeast Asia, and profits are 
typically smaller due to lower yields, African 
labor is often cheaper and the corporate taxes 
levied on profits from producing planta-
tions are either low or entirely negligible 
(ITC, 2012). The efore, overall returns to 
investment are often comparable.

Governments in sub-Saharan Africa have 
also enacted numerous incentives aimed at 
attracting foreign agricultural investors and 
facilitating the ease of doing business. Beyond 
low land-lease fees, incentives include low 
taxation rates and tax holidays, flexible 
labor regulation and rights to water, min-
erals and timber in the concession area 
(Linder, 2013). International trade policies 
have also extended privileges to African pro-
ducers. Under the EU’s Everything-but-
Arms arrangement and the Africa Growth 
and Opportunities Act in the United States, 
products derived from sugar and palm oil 
are exempt from tariffs and quotas when 

“It is important 
to note that some 
of the land cited 
as “available” may 
be subject to com-
peting claims.” 
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they originate in African least developed 
countries (European Commission, 2014; 
USITC, 2015).

Despite ample demand and financial 
incentives, the cost of operating in sub-
Saharan Africa can still be prohibitively high. 
While unskilled labor is abundant, skilled 
local personnel can be scarce and expensive. 
Risks to operations frequently include cor-
ruption, unstable institutions, inadequate 
transport infrastructure and poor commu-
nication networks, as well as violence and 
general political instability (von Maltitz and 
Stafford, 2011). All of these factors can raise 
costs, increase risk and discourage large-
scale investment.

Industrial Agriculture 
and Ape Habitat
Unlike in the tropical zones of Latin America 
and Southeast Asia, deforestation in sub-
Saharan Africa is still principally caused by 
expansions in smallholder farming (Rudel, 
2013). This is particularly evident around 
the peripheries of urban centers in densely 
populated areas (Hourticq and Megevand, 
2013). In general, the most forested regions 
of Africa—such as the Congo Basin, which 
represents 70% of the continent’s forest 
cover—have not yet experienced the scale of 
industrial agricultural expansion13 and asso-
ciated deforestation that has been observed 
in other tropical areas around the world 
(Rudel, 2013). It is important to note that 
although large-scale agriculture has thus 
far not had widespread effects on forests in 
the Congo Basin, the effects of industrial and 
artisanal timber harvesting have been sig-
nificant. For more information, see State 
of the Apes: Extractive Industries and Ape 
Conservation (Arcus Foundation, 2014).

Given the recent rise in large-scale land 
acquisition, greater attention is being placed 
on the potential impacts of industrial agri-
cultural expansion on forest degradation and 

loss. For example, one recent study suggests 
that fully developing one of the large oil 
palm plantations that have already broken 
ground in three countries—Herakles in 
Cameroon, Olam in Gabon and Atama in 
Congo—would increase the annual deforest-
ation rate by 12%, 140% and 50%, respectively 
(Lawson, 2014). 

Of equal concern is the international 
“leakage” of deforestation, as financial incen-
tives and policy directives aimed at reducing 
deforestation are increasingly preventing 
companies from clearing forests in their 
traditional regions of operation and thus 
encouraging them to move into sub-Saharan 
Africa, where arable land is abundant and 
regulations are relatively weak (Wich et al., 
2014). This threat is particularly salient for 
palm oil investments as large oil palm cor-
porations are more likely to convert remote 
native forests than revive old estates or operate 
on degraded land (Koh and Ghazoul, 2010). 

Additionally, to speed up the land acqui-
sition process and minimize the possibility 
of land use conflicts wherever land tenure 
systems are ambiguous, investors may decide 
to operate in areas that were not previously 
owned by other entities. Evidence also shows 
that some investors specifically target densely 
forested areas to recover some of the initial 
investment costs by harvesting timber within 
the concession (RFUK, 2013). 

Theextent to which agricultural expan-
sion threatens forests varies across regions. 
Although some overlap between suitable 
arable land and forest areas is evident in West 
Africa, especially in Guinea, Ivory Coast 
and Liberia, the majority of intact forest 
landscapes—unbroken expanses of natural 
ecosystems of at least 500 km² (50,000 ha) 
that are minimally influenced by human 
economic activity—lie in the Congo Basin, 
namely in Cameroon, Congo, the DRC and 
Gabon (Mackey et al., 2015). In Gabon and 
Congo, approximately 93% and 85% of suita-
ble arable land, respectively, lies under forest 
cover (Schoneveld, 2014a). 
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The pressures on ape species also vary 
across regions. In West Africa, chimpanzees 
have already suffered significant population 
losses due to forest clearance and hunting. 
In Central Africa, where large tracts of native 
forest remain intact, apes have been threat-
ened by the international trade in wild meat, 
which is often linked to commercial logging 
operations that facilitate access to their hab-
itat. Cross River gorillas, a subspecies of 
western gorilla, have seen approximately 
60% of their habitat disappear in the last two 
decades; meanwhile, eastern gorillas have 
lost half of their traditional range since the 
early 1990s. Bonobos, who live only in the 
DRC, have seen nearly 30% of their habitat 
destroyed (Junker et al., 2012). All species 
of African apes are threatened: the west-
ern gorilla (both subspecies) and the moun-
tain gorilla are critically endangered, while 
Grauer’s gorilla and all species of the chim-
panzee are endangered (IUCN, 2014a). 

Oil palm plantations are most likely to 
have an impact on ape habitats, not only 
because concessions to cultivate the crop 
account for the largest portion of acquired 
land area, but also because they often lie in 
densely forested areas. According to a recent 

analysis, approximately 60% of the land 
currently allocated to oil palm concessions 
overlaps with great ape habitat. Theprincipal 
areas of intersection appear in Cameroon, 
Gabon and Liberia (Wich et al., 2014).14 Yet, 
since spatial data for oil palm concessions 
are rarely available and development to date 
has been sluggish, it may be more instructive 
to look at the proportion of great ape habi-
tat that is suitable for oil palm cultivation. 
According to the same analysis, the average 
overlap between the great ape range and land 
suitable for oil palm is 40%, excluding areas 
under official protection. Regional variations 
abound. In countries with significant ape 
habitat—more than 50,000 km² (5 million 
ha)—the overlap ranges from 20% in CAR, 
to nearly 75% in the DRC and Congo, to 94% 
in Liberia (Wich et al., 2014; see Figure 3.4).

The extent to which different great ape 
species are threatened by oil palm develop-
ment also varies. Eastern gorillas (including 
lowland and mountain gorillas) are least 
threatened, as the overlap between their 
ranges and unprotected oil palm-suitable 
land amounts to less than 10%. Chimpanzee 
habitat exhibits the second-smallest amount 
of overlap, averaging around 39%. A much 

FIGURE 3.4 

Proportion of Great Ape Habitat Suitable for Oil Palm 
Key:  OP suitable (not protected)  OP suitable (protected)  Not OP suitable

Note: The figure includes countries with more than 50,000 km² (5 million ha) of ape habitat.

Data source: Wich et al. (2014)
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BOX 3.3 

Documented Impacts from Large-scale 
Palm Oil Expansion in Africa 
Industrial agriculture regularly has a negative impact on natu-
ral forests, great apes and other wildlife populations and local 
communities in Africa. Industrial logging remains the largest 
driver of forest degradation and poses an enormous threat to 
great apes due to habitat destruction as well as poaching and 
its related wild meat trade. 

Evidence shows that the consequences of recent industrial 
agricultural development projects can be harmful in multiple 
ways. A number of projects have attracted the attention of local 
and international NGOs, the media and other stakeholders 
because of their destructive impact on environmentally signifi-
cant locations and local communities as well as their apparent 
immunity from prosecution and disregard for best practices.

Table 3.2 outlines nine agricultural expansion projects in six 
different West and Central African countries and indicates what 
is known about associated forest clearance and impacts. 
Almost all of these projects are in early stages of development, 
during which the clearance of natural forest begins. They vary 
in size, with some plantations as large as 3,000 km² (300,000 ha). 
Six of the projects have already been documented as having 
a negative impact on great ape habitat. This includes direct 
habitat destruction—coupled with the indirect effects caused 
by the influx of workers and families into these once densely 
forested areas—which could endanger the very survival of great 
apes in Africa. 

The Atama palm oil project in Congo is to cover an area encom-
passing large tracts of primary and swamp forest (RFUK, 2013). 
According to a recent mission report, Atama has been selec-
tively logging in a forested area of approximately 50 km² 
(5,000 ha) and had fully cleared and planted 5 km² (500 ha) by 
the end of 2013 (Wah Seong, 2013; WWF-CIRAD, 2014). The 
Atama project’s development is threatening forests which 
have been found to be habitat for record densities of western 
lowland gorillas (WCS, 2014). The plantation could also pro-
duce severe indirect impacts on the surrounding forests. 

Government inspectors and the officially mandated independ-
ent monitor—the Independent Monitoring of Forest Law 
Enforcement and Governance (IM-FLEG)—have repeatedly 
found Atama’s operations to be in violation of a range of laws, 
for example because they failed to have the legally required 
environmental impact assessment, cleared forest many kilo-
meters outside the area licensed for clearance, laundered 
illegal timber, subcontracted illegally and failed to pay due 
taxes. IM-FLEG has repeatedly recommended that the com-
pany’s operation be suspended (IM-FLEG, 2013, 2014).

In Cameroon, two plantations operated by Herakles Farms and 
Sud-Cameroun Hevea are poised to replace a total of 650 km² 
(65,000 ha) of the Congo Basin rainforest with oil palm and 
rubber. While a total of less than 45 km² (4,500 ha) has been 

cleared to date, the Herakles Farms plantation alone is set to 
destroy the habitat of 23 different mammals, including a rare 
subspecies of the chimpanzee (Waltert, 2013; Kupsch et al., 
2014). Both projects have also been beset by conflict with 
local communities: there is evidence that Herakles Farms vio-
lated procedures of free, prior and informed consent (FPIC) 
(Oakland Institute, 2012); operated illegally, including by 
cutting timber illegally (Greenpeace USA, 2013; Greenpeace 
International, 2014b); assaulted and harassed an opponent 
of the project (FPP, 2014a; Jacquemart, 2014); and drew accu-
sations of corruption (Greenpeace and Oakland Institute, 
2013). Meanwhile, Sud-Cameroun Hevea is accused of oper-
ating illegally by clearing rainforests in the periphery of the Dja 
Faunal Reserve on permanent forest estate in south Cameroon 
(CIFOR, 2015; UNESCO, n.d.). 

The Olam project in Gabon may be one of the largest indus-
trial agriculture plantations in the region. To date, about 200 km² 
(20,000 ha) have reportedly been developed. Although Olam 
returned a portion of the land it originally acquired to the gov-
ernment of Gabon to protect high conservation value (HCV) 
habitats, further research will be required to assess potential 
indirect impacts on great ape habitats, such as through the 
influx of workers and wild meat hunting (Olam, n.d.). Social 
conflict, including corruption and harassment of civil society 
groups, has also been reported (Publish What You Pay, 2013). 
For more information on Olam’s activities in Gabon, see their 
case study in Chapter 5, page 147.

Liberia has allocated vast amounts of land to industrial agri-
culture plantations in recent years. Three palm oil planta-
tions—Liberia Palm Developments (LPD) (also known as 
Equatorial Palm Oil), Sime Darby and Golden Veroleum 
Liberia (GVL)—could together cover more than 6,000 km² 
(600,000 ha). Forest clearance and plantation development 
for any of these three is likely to impact great ape populations. 

Liberia Palm Developments, which potentially overlaps with 
a protected area, is threatening the last littoral forest in West 
Africa (Small, 2013; BirdLife International, n.d.). Sime Darby’s 
concession is close to or borders on five protected areas, 
thereby increasing the likelihood of direct and indirect impacts 
on endangered wildlife in the Upper Guinean Forest ecosystem, 
including great apes (Bene et al., 2013; Evans and Griffiths, 
2013). Golden Veroleum Liberia borders the Taï-Sapo-Cestos 
biodiversity hotspot and is near Sapo National Park, which 
has the largest remaining forest block in West Africa and is 
home to an important population of the endangered western 
chimpanzee. Destruction of chimpanzee habitat has been 
documented and additional direct and indirect impacts are 
likely (Dowd et al., 2014); on a more positive note, GVL has 
agreed to halt all development of chimpanzee habitat, which 
covers approximately half of the proposed development area. 

All three plantations have elicited complaints from local com-
munities. Specifically, all three have violated FPIC procedures 
(FOE Europe, 2013; FPP, 2014b, 2015); both LPD and GVL 
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TABLE 3.2

Selected Projects’ Impacts on Forests and Ape Habitat as of November 2014

Project Location Plantation size 
(km²)

Commodity Forest clearance so far Impacts on  
great apes?

Atama Congo 1,800 (180,000 ha) 
(Lawson, 2014) 

Palm oil At least 5 km² (500 ha) and selec-
tive logging of tens of km²  
(WWF-CIRAD, 2014) 

Yes  
(WWF-CIRAD, 2014)

Golden Veroleum 
Liberia

Liberia 2,200 (220,000 ha) 
(Kenrick and Lomax, 
2013)

Palm oil At least 30 km² (3,000 ha) (FPP, 2015), 
including at least 0.5 km² (50 ha) of 
high conservation value chimpanzee 
habitat (Dowd et al., 2014)

Yes (Dowd et al., 2014); 
further monitoring 
needed 

Herakles Farms Cameroon 200 (20,000 ha) 
(Mongabay, 2013)

Palm oil Roughly 10 km² (1,000 ha)* Yes (Waltert, 2013; 
Kupsch, Serge and 
Waltert, 2014)

Liberian Palm Devel-
opments (plantation 
also known as Equa-
torial Palm Oil)

Liberia 1,690 (169,000 ha) 
(Equatorial Palm Oil 
PLC, 2010; KLK, 
2015)

Palm oil Unknown; 1,470 km² (147,000 ha) 
expansion under way (Equatorial 
Palm Oil PLC, 2010)

Further research  
needed; indirect  
impacts likely

Olam Gabon 3,000 (300,000 ha) 
(RFUK, 2013)

Palm oil  
and rubber

208 km² (20,808 ha) has been devel-
oped, of which 188 km² (18,793 ha) 
has been planted (Olam, 2014) 

Yes (RFUK, 2013)

Sime Darby Liberia 2,200 (220,000 ha) 
(Sime Darby, 2013)

Palm oil  
and rubber

Unknown; plantation size  
exceeds 100 km² (10,000 ha)  
(Sime Darby, 2013)

Yes (Bene et al., 2013)

Sud-Cameroun  
Hevea

Cameroon 450 (45,000 ha) 
(GMG, n.d.)

Palm oil  
and rubber

33 km² (3,274 ha) cleared as of  
November 2014*

Yes (UNESCO, n.d.)

Wilmar Nigeria 270 (27,000 ha)  
(Wilmar, 2013b)

Palm oil Unknown; at least “several thousand 
hectares” (several dozen km²) of nat-
ural forest lost (FOE Europe, 2014)

Further research  
needed; indirect  
impacts likely

Wilmar Uganda 400 (40,000 ha)  
(FOE Europe, 2014)

Palm oil Unknown; approximately 36 km² 
(3,600 ha) of natural forest cleared 
to date in highly biodiverse areas 
(FOE International, 2013)

Further research  
needed 

Note: * Clearance information is drawn from unpublished sources, including maps, that were reviewed by the authors.

have played a role in assaulting and harassing opponents 
(All Africa, 2014; FPP, 2014b); and reports indicate that GVL 
has further jeopardized local food security (Forest Trust, 2013).

Wilmar has plantations in Nigeria and Uganda that could cover 
up to 670 km² (67,000 ha). Although more research is needed 
on the impact of these operations, assessments show that a 
significant area (several thousand hectares) of natural forest 
in regions of high biodiversity has already been lost to these 
plantations in each country (FOE International, 2013; FOE 
Europe, 2014). The company’s plantation in Nigeria potentially 
overlaps with a forest reserve and the Cross River National 

Park (ProtectedPlanet, n.d.-a, n.d.-b); moreover, it is likely to 
have direct and indirect impacts on associated wildlife (FOE 
Europe, 2014). Wilmar is facing social conflict, including renewed 
concerns over the failure to observe FPIC processes in both 
locations (FOE International, 2013; FOE Europe, 2014). 

The environmental and social problems caused by these nine 
plantations are not unique. They point to the potential con-
sequences of industrial agriculture throughout the African con-
tinent if corporate best practices are not implemented and if 
legal and governance reforms, including adequate land use 
planning, are not passed and enforced by national governments.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


State of the Apes 2015 Industrial Agriculture and Ape Conservation

96

greater degree of overlap is observed for the 
western gorilla in Cameroon, Gabon and 
Congo (65% in all three countries), and the 
bonobo in the DRC (91%) (Wich et al., 2014). 
Theextent to which ape habitats are threat-
ened by specific projects is discussed above 
in Box 3.3.

Beyond demonstrating the significant 
amount of overlap between ape habitats and 
areas suitable for oil palm cultivation, this 
analysis illustrates that only a small frac-
tion of vulnerable habitat is currently under 
protection across sub-Saharan Africa. Even 
when official protections are in place, the 
development of adjacent areas still poses an 
indirect threat due to increases in the local 
population and a subsequent rise in the 
number of incursions into protected forest, 
illegal logging and hunting of wild meat 
(Linder, 2013).

Sustainable Development
Powerful forces are driving commodity 
expansion to Africa. Agriculture is a key 
driver of economic activity in sub-Saharan 
Africa and will likely continue to play an 
important role in the economy. Although 
smallholders have thus far dominated agri-
cultural production, large-scale plantations 
could also have a role to play in future devel-
opment, especially as a source of new finan-
cial capital, skills, technologies and—if 
planned responsibly—local and regional 
employment. If agriculture is to play a pos-
itive role in Africa’s development, strong 
company and government policies will be 
needed to avoid deforestation and promote 
greater respect for the rights and livelihoods 
of local residents.

Thus far, forests in a number of coun-
tries have enjoyed “passive protection” due 
to their remoteness, poor infrastructure and 
history of political instability (Hourticq and 
Megevand, 2013). Thissituation may change 
rapidly, however, as governments, companies 

Photo: Forests in a number 
of countries have enjoyed 
“passive protection” due  
to their remoteness, poor 
infrastructure and history  
of political instability. This 
situation may change rapidly 
as governments, companies 
and populations make 
inroads into previously 
inaccessible territories. 
Bwindi area, Uganda.  
© Jabruson, 2015. All Rights 
Reserved. www.jabruson.
photoshelter.com
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and populations make inroads into previ-
ously inaccessible territories. The Congo 
Basin, which contains the largest remain-
ing stretch of relatively untouched forest, 
is already experiencing substantial devel-
opment as its vast land area and investor-
friendly governments facilitate large-scale 
agricultural land acquisitions across multiple 
crop categories. Given the recent interest 
in land in the region, as well as its abundant 
agricultural potential, there is a distinct need 
to ensure that development projects are 
undertaken responsibly, such that environ-
mental and social costs are kept to a mini-
mum while substantial benefits accrue to 
the local communities. The following three 
approaches are among the ways to increase 
economic activity while minimizing social 
impacts:

  Cultivate non-forested or degraded 
lands: The e is substantial potential to 
expand agricultural activity in sub-
Saharan Africa without threatening vul-
nerable habitats. In the Congo Basin 
alone, cultivated land area can nearly 
double without the conversion of forests 
(Hourticq and Megevand, 2013), although 
deeper analysis is required to determine 
how much land is truly free of conflict-
ing claims. Potentially available land 
includes old plantations and other for-
merly cultivated areas that have long been 
abandoned. Developing oil palm pro-
jects on non-forested or degraded lands 
can produce economic benefits without 
threatening great apes or other regional 
biodiversity (Wich et al., 2014). To encour-
age investment, governments can tie some 
established financial incentives to the 
cultivation of less vulnerable land.

  Engage smallholder farms: Small-scale 
oil palm cultivation is already common 
across sub-Saharan Africa and many 
older estates source a portion of their fresh 
fruit bunches from associated small-
holder farms. The crop’s cultivation is 

particularly attractive to small-scale 
growers due to its low susceptibility to 
pests and diseases, relatively small input 
requirements, and the need for a large 
workforce (Hoyle and Levang, 2012). A 
number of new concessionaires have 
also discussed developing operations 
according to the nucleus estate–out-
grower model in order to involve local 
communities and leverage existing 
human resources (TechnoServe, 2011). 
Despite its promise, the practice remains 
largely in the conceptual phase and few 
(if any) new plantations have significant 
smallholder components. If properly 
implemented, however, greater small-
holder involvement can be a practical way 
to prevent the myriad negative social 
impacts that often accompany large-
scale oil palm cultivation and help ensure 
that the benefits of “development” are 
truly felt at the local level.

  Increase yields from existing planta-
tions: Annual yields of oil palm fresh 
fruit bunches average 7.8 tonnes per 
hectare across sub-Saharan Africa—less 
than half of the average annual yield from 
oil palms planted across Southeast Asia 
(Wich et al., 2014). While low yields 
have traditionally plagued smallholder 
farms with limited access to inputs and 
technology, agro-industrial plantations 
across the continent are also facing sim-
ilar challenges. In Cameroon, for example, 
smallholder farms produce an average of 
0.8 tonnes of crude palm oil per hectare 
while agro-industry yields approximately 
2.3 tonnes per hectare. In contrast, the 
global industrial average is 4.0 tonnes 
per hectare (Hoyle and Levang, 2012). 
The low yields result from a number of 
factors, including less consistent rain-
fall than in Southeast Asia, a lack of prop-
er inputs such as fertilizer—a common 
constraint among smallholder farms—
as well as the prevalence of low-yield-
variety oil palm (ACET, 2013). Raising 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Chapter 3 Causes of Conversion

99

yields could help encourage economic 
growth and meet domestic demand 
without requiring significant additional 
land cultivation—but this is far from 
assured. By contributing to profits, greater 
yields could also further incentivize agri-
cultural expansion and deforestation in 
the region (Gutiérrez-Vélez et al., 2011). 
In the absence of strong forest conserva-
tion measures and improved governance, 
a pure yield improvement program runs 
the significant risk of driving unsus-
tainable expansion of agriculture with a 
variety of negative impacts. Yet this risk 
can be mitigated, for example if finan-
cial support to increase yields is tied to 
agreements that farmers will refrain 
from clearing forest for the expansion 
of crops.

A number of corporate and political 
forces can enable the development of 
responsible agro-industry. In particular, 
large agricultural growers, traders and 
consumer companies can undertake volun-
tary commitments to eliminate deforesta-
tion and other abuses from their supply 
chains. This is already happening on a sig-
nificant scale, particularly within the palm 
oil industry. After facing harsh criticism of 
its operations in Indonesia, Wilmar, the 
largest trader of palm oil globally, released 
its “no deforestation, no peat, no exploi-
tation” policy in early December 2013 
(Wilmar, 2013a). While a handful of such 
commitments had been announced in pre-
ceding years—Nestlé, for example, made 
the first zero-deforestation commitment in 
2011—Wilmar has gone further. In addition 
to applying the policy on its own planta-
tions, the company has extended it to all of 
its third-party suppliers. Moreover, rather 
than focusing solely on palm oil, the com-
mitment covers all commodities Wilmar 
produces and trades around the world. For 
information on Wilmar’s growing commit-
ment to sustainability, see their case study in 
Chapter 5, page 144.

Wilmar’s announcement was succeeded 
by a host of similar corporate commitments. 
In February 2014, Golden Agri-Resources, 
which had already adopted a no-deforestation 
policy for its own plantations, expanded it 
to third-party suppliers (Butler, 2014). By 
mid-2014, US-based company Cargill had 
announced a similar commitment for palm 
oil, and Bunge followed suit in October 
(Bunge, 2014; Cargill, 2014). A number of 
consumer companies have also adopted sim-
ilar policies for their suppliers (CLUA, 2014). 

Despite the recent proliferation of impor-
tant zero-deforestation commitments, much 
of the industrial agricultural development in 
Africa remains to be covered by the new poli-
cies. With respect to oil palm development, 
the majority of ongoing and planned pro-
jects that are likely to impact great ape terri-
tory are not yet bound by zero-deforestation 
commitments, largely because a substantial 
proportion of African production is con-
sumed on the continent and does not flow 
through large international traders and pro-
curers. One exception is Wilmar, which is 
among the few traders that also own plan-
tations in Africa. It is possible that zero-
deforestation approaches could spread to 
smaller producers and regional traders that 
want access to global markets; alternatively, 
large global players that have made such 
commitments may convince governments 
to enforce policies more broadly, or extend 
their reach by purchasing small players. Even 
without such global trade pressure, the 
region’s large palm oil producers can do much 
more to ensure that their operations do not 
negatively impact sensitive forest areas.

Corporate commitments are an impor-
tant first step in ensuring responsible and 
sustainable agricultural practices. On-the-
ground practices, however, must adhere to 
written policy. Environmental groups have 
continued to draw attention to ongoing vio-
lations on large plantations and in supply 
chains in Africa and elsewhere, demonstrat-
ing the difficulty of changing entrenched 
agricultural practices (see Box 3.4). 

“Corporate 
commitments are 
an important first 
step in ensuring 
responsible and 
sustainable agri-
cultural practices. 
On-the-ground 
practices, however, 
must adhere to 
written policy.” 
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BOX 3.4 

Toward More Responsible Practices in 
Industrial Agriculture in Africa
The expansion of industrial agriculture is very difficult to rec-
oncile with wildlife conservation. Establishing plantations 
always involves the large-scale removal of existing vegetation, 
which often entails the loss of dense natural forests that serve 
as the habitat of great apes and other wildlife. In addition, such 
development tends to be accompanied by a massive influx 
of workers and their families to these once remote forested 
areas, increasing the demand for wild meat and related hunt-
ing and poaching; these factors have an indirect, yet severe, 
impact on the surrounding forest even if it remains standing 
(Linder, 2013). 

Industrial agriculture is also increasingly provoking conflict over 
land and human rights abuses, as a rise in land acquisition 
threatens local communities’ livelihoods and access to land. 
If new agricultural development is not managed properly, 
the destruction that large-scale palm oil has caused in South-
east Asia over the past years is set to be replicated on the 
“new frontier” for industrial agricultural production: Africa 
(Greenpeace International, 2012; RFUK, 2013).

It is therefore crucial that those involved in industrial agriculture 
adopt and implement strong policies to avoid deforestation 
and respect the rights and livelihood of local residents. First and 
foremost, it is the role of governments to engage in proper land 
use planning and establish strong environmental and social 
safeguards before industrial plantation concessions are allo-
cated. Where governance is weak and law has not achieved 
these safeguards in practice, corporations must be especially 
careful to adhere to external standards and be fully transparent 
and responsible, especially toward local communities (Global 
Witness, 2012). 

In Africa, corporations and governments have been slow to 
recognize the need for and to ensure the implementation of 
best practices in industrial agriculture. However, a few global 
producers and traders are taking initial steps toward limiting 
the negative environmental and social impacts of industrial 
agriculture in Africa.

Both Wilmar and Golden Veroleum Liberia, the latter through 
major shareholder Golden Agri-Resources, have made global 
commitments to follow no-deforestation policies that include 
respecting the rights of local communities (Golden Agri-
Resources, 2011; Wilmar, 2013a). In both cases, however, 
implementation has been slow at best, which has meant ongo-
ing adverse environmental and social effects (Greenpeace 
International, 2014a; FPP, 2015; Greenomics Indonesia, 2015).

In February 2011, GAR announced a forest conservation policy, 
which committed the company’s global operations to protect 
forests, peatlands and the right of local communities to give 
free, prior and informed consent (Golden Agri-Resources, 2011). 
GVL has taken steps to set aside HCV forests and protect 

wildlife (Wright and Tumbey, 2012). Assessments to identify 
high carbon stock (HCS) forests are also under way; in fact, GVL 
has pioneered the HCS methodology in Africa as a tool for the 
identification and protection of forests (Greenpeace Interna-
tional, 2013). However, GVL’s implementation has faltered at 
times. Specifically, the company destroyed some HCV chim-
panzee habitat, although it put a halt to clearance in that area 
in January 2013. In addition, GVL provoked several incidents 
of severe social conflict (Dowd et al., 2014); it has also continued 
to violate communities’ rights to FPIC procedures (FPP, 2015). 

Established in December 2013, Wilmar’s “no deforestation, 
no peat, no exploitation” policy includes forest and social pro-
tections similar to GAR’s (Wilmar, 2013a). In the first year of 
implementation, Wilmar reported on efforts in the company’s 
plantations in Nigeria and Uganda (Wilmar, 2013b); however, 
international and local NGOs have accused the company of 
continuing to clear forests—including in globally recognized 
key conservation areas—and of perpetuating social conflict 
in both countries (FOE Europe, 2014). Although Wilmar has 
“reaffirm[ed] its commitment to open, transparent and con-
siderate practices” (Wilmar, 2013b), the company still needs 
to respond to accusations and dramatically improve the 
transparency of its implementation process.

A third global company, Olam, has taken some noteworthy 
steps toward responsible practices in its plantation in Gabon. 
The Gabonese government offered Olam areas of primary for-
est inside intact forest landscapes, as well as areas recognized 
as Ramsar wetlands for conversion. It was thanks to Olam’s 
voluntary policies—not Gabonese government policy—that 
parts of the concession area that were ecologically most impor-
tant were not converted and instead returned to the govern-
ment (Olam, n.d.; C. Stewart, personal communication, 2014).

Olam conducted HCV assessments, which revealed that only 
a fraction of the total land bank was appropriate for palm oil 
development (Proforest, 2014). To date, Olam has followed the 
recommendations based on these assessments and protected 
the identified HCV areas (RFUK, 2013); however, the com-
pany does not recognize, nor protect, HCS forests, which 
include areas adjacent to narrowly defined HCV land that 
would provide important buffers from poaching and habitat 
fragmentation. Olam’s plantation is thus still likely to impact 
great apes and other large mammals; it will also continue to 
have indirect impacts—including through increased poach-
ing—on endangered species in and around its land bank 
(RFUK, 2013).

While the policy commitments that GVL and Wilmar have 
made are steps in the right direction, they are both struggling 
with on-the-ground implementation. Many stakeholders are 
currently hailing the Palm Oil Innovations Group (POIG) as 
the most groundbreaking and comprehensive model for 
best practice in the palm oil sector. Its criteria, which should 
be easily applicable to other industrial agriculture, go beyond 
the requirements of the RSPO and cover plantation creation 
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and operation with considerations for environmental respon-
sibility, partnerships with communities, and corporate and 
product integrity (POIG, 2013). 

At the national level, some steps are being taken toward 
providing needed reforms. In Cameroon, for instance, the gov-
ernment is preparing a national palm oil strategy, which could—
provided adequate safeguards are incorporated—serve as a 
foundation for limiting the harmful impact of palm oil develop-
ment on forests and local communities. In the same vein, the 
Cameroonian government is reviewing land use planning 
processes (Gwinner, 2013). A solid national palm oil strategy 
should be based on strong land use planning laws; in parallel, 
participatory and transparent processes with local commu-
nities are needed to prevent conflicts over environmental and 
social issues. 

Cameroon is also revising several sectoral regulations, includ-
ing the Forest Code and Mining Code (FPP, 2012a). In view of 
the fact that land concession decisions and requirements for 
industrial agriculture companies are dictated by several min-
istries without inter-agency consultation, efforts need to be 
made to establish clear environmental safeguards and cross-
sectoral integrated policies, as these will be critical for the long-
term health of the country’s forests and great ape populations.

Ultimately, Congo Basin countries need to develop palm oil 
national strategies that not only lay out strict social and envi-
ronmental safeguards, but also require full transparency in 
land acquisition processes. These strategies need to be based 
on proper participatory land use planning processes that are 
developed with all stakeholders and that promote full civil 
society engagement.

In Liberia, another model of legislative and governance reforms 
appears to be under way. In September 2014, the governments 
of Liberia and Norway signed an agreement to cooperate on 
reducing emissions from deforestation and degradation. 
The agreement stipulates that corporations will be allowed 
to do business in the Liberia only if they implement commit-
ments that are at least as strong as Wilmar’s policy to protect 
forests and respect local communities. It also provides a road 
map for the recognition of customary land use rights and the 
inclusion of strong environmental and social safeguards, 
including no-deforestation standards, into the national legal 
framework (Norway and Liberia, 2014). Liberia has in past years 
allocated vast land areas to large-scale agricultural conces-
sions that have led to deforestation and numerous conflicts; 
if implemented, this agreement could integrate much-needed 
safeguards into national law. For more information on the 
Norway–Liberia deal, see Box 2.3 in Chapter 2.

No one political prescription is a cure-all for every country. 
These examples, however, can provide a basis for understand-
ing how legislative and regulatory reforms can fundamentally 
change where and how industrial agriculture operates in 
African countries. As stressed above, establishing country-
specific legal and regulatory reforms is not enough; they must 
be accompanied by proper enforcement. Governance reforms 
aimed at eradicating corruption and ensuring transparent legal 
enforcement are critical. As long as corruption and the lack of 
transparency remain dominant features of forest governance 
in African countries, it is unlikely that any voluntary commitment 
will have the desired effect of limiting the negative impact on 
the forests, wildlife and people. 

Moreover, corporate action alone is 
not enough. Governments must create an 
enabling environment for sustainable devel-
opment, not least by enacting clear and 
strong legal structures around forest govern-
ance and stamping out corruption. Among 
nations’ top priorities must be creating and 
enforcing fair and transparent processes 
for the granting of concessions and the res-
olution of competing claims to land. This
includes recognizing the land rights of local 
communities and indigenous groups, as well 
as consistently requiring project developers 
to obtain free, prior and informed consent 
from affected populations.

To prevent illegal deforestation and hunt-
ing of wild meat, governments must create a 
solid legal framework that eliminates impu-

nity for those who illegally obtain and trade 
timber and wildlife. Although several such 
laws exist across the continent, enforcement 
is often poor due to inadequate resources and 
expertise, as well as a tendency to accord a low 
priority to environmental crimes (Lindsey 
et al., 2012). Legislation must be backed by a 
legal system that has the capacity to police 
and prosecute perpetrators.

As noted above, local and national-level 
authorities must construct a level playing 
field for agribusiness by rooting out corrup-
tion. When one company or set of actors is 
able to benefit from bypassing regulations or 
paying bribes, it becomes difficult for its peers 
to remain economically competitive without 
engaging in similar activities. Despite corpo-
rate players’ best intentions, the prevalence 
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of corruption perpetuates a race to the bot-
tom in terms of environmental and social 
standards. By disincentivizing irresponsible 
operations, governments can create a busi-
ness environment that rewards sustainable 
practices and ensures that competition 
engenders greater protections for communi-
ties and ecosystems.

Conclusion
Sub-Saharan Africa has experienced a sub-
stantial increase in agricultural land invest-
ment over the past decade. Looking to take 
advantage of easier access to land, lower 
set-up costs and a growing demand for key 
agricultural commodities, foreign compa-
nies—both alone as well as in partnership 
with domestic governments—have received 
access to thousands of square kilometers 
(millions of hectares) of land for the culti-
vation of crops such as oil palm and other 
oilseeds, sugarcane, cereals and a variety 
of fruits and vegetables. During the first 
decade of the 21st century, the anticipated 
growth in global demand for biofuels drove 
scores of companies, large and small, to 
invest in a then little-tested but seemingly 
promising crop called jatropha and encour-
aged others to cultivate more traditional 
biofuel feedstocks such as oil palm and 
sugar. By 2010, the jatropha bubble had 
burst and concerns about land use and food 
security impacts linked to traditional bio-
fuels have since pushed many of the original 
oil palm and sugar investors to turn their 
attention to food-oriented markets. Still, 
interest in African land has remained intact, 
although companies have increasingly 
chosen not to publicize deals concluded or 
under negotiation in an effort to escape the 
negative media attention that followed ear-
lier investors.

Development of acquired land has pro-
ceeded slowly, curtailed by confusing land 
tenure regimes, insufficient infrastructure, 

regional unrest and, in some instances, 
opposition from local communities. While 
these factors have slowed the land use and 
ecosystems impacts of the new wave of agri-
cultural investment, they have not eliminated 
them completely. Several environmental costs 
are already becoming apparent. Moreover, 
the costs associated with future land devel-
opment are potentially significant, as a few 
large-scale projects are threatening ape 
habitat. Since large portions of land suitable 
for oil palm cultivation overlap with forest 
areas, the rapid and unchecked spread of 
agricultural estates could result in wide-
spread deforestation and loss of habitat for 
vulnerable ape species on the scale seen in 
parts of Southeast Asia. Meanwhile, the local 
population growth that often accompanies 
the development of a new industry can exac-
erbate already common threats, such as the 
illegal hunting of wild meat.

Agriculture is a key driver of economic 
activity in sub-Saharan Africa. A signifi-
cant portion of the new agro-industrial pro-
duction, especially that of palm oil, is and 
will likely continue to be used to satisfy the 
growing demand for food and fuel on the 
continent. The need to promote responsible 
development is thus pressing. As this chapter 
describes, efforts must be made to ensure 
that agribusinesses commit to avoid razing 
HCV and HCS forests, governments incen-
tivize the regeneration of abandoned plan-
tations and the inclusion of smallholder 
farms, and communities become empowered 
to demand change when their livelihoods are 
threatened by poorly planned large-scale 
land development. While some progress is 
already being made, a great deal more will 
have to be done. With the new wave of 
large-scale agricultural expansion still in 
its early stages, a variety of economic and 
political factors have aligned to make the 
current moment one filled with opportunity 
to ensure this expansion is achieved with-
out inflicting irreversible damage on Africa’s 
forests, wildlife and people. 

“With the new 
wave of agricul-
tural expansion still 
in its early stages, 
a variety of factors 
have aligned to 
make the current 
moment one filled 
with opportunity 
to ensure this is 
achieved without 
inflicting irreversible 
damage on Africa’s 
forests, wildlife 
and people.” 
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Endnotes
1   This chapter uses the term “continent” to refer to 

sub-Saharan Africa. Unless specifically mentioned, 
North Africa is outside the scope of this analysis.

2   Th oughout this report, “land acquisition” or “land 
contracted” implies the concession, lease or pur-
chase of land from a government or government 
entity to a third party, either public or private, for 
commercial use. 

3   All Land Matrix figures cited in this chapter are 
current as of November 2014.

4   Thisfigure is based on the sum of what the analysis 
terms “category 1” (more accurate) and “category 2” 
(less accurate) data. The category 1-only total is 
about 179,240 km² (17.9 million ha).

5   Ape range states include Angola, Burundi, 
Cameroon, Central African Republic, Congo, Ivory 
Coast, DRC, Equatorial Guinea, Gabon, Ghana, 
Guinea, Guinea-Bissau, Liberia, Mali, Nigeria, 
Rwanda, Senegal, Sierra Leone, South Sudan, 
Tanzania and Uganda (GRASP, n.d.).

6   Author communication with palm oil executives 
at the Liberia Roundtable on Forest-Friendly Palm 
Oil, Cocoa, and Paper & Pulp Development, 2014.

7   Thefigure includes the cost of purchase, insurance 
and freight to Rotterdam.

8   Of the total 1,300 km² (130,000 ha), 300 km² 
(30,000 ha) are to be allocated to smallholders.

9   If North Africa were also taken into account, Egypt 
would be Africa’s largest producer of sugarcane.

10   Illovo ended its engagement in Mali in May 2012 
due to incomplete funding and security concerns.

11   A number of crops, particularly oil palm and sugar-
cane, but also corn, sorghum, soybeans and others, 
are fungible and can be channeled to food- and 
non-food-related industries. Producers can and 
often do allow market conditions to determine the 
end use, shifti g between food and biofuels accord-
ing to demand.

12   The estimate of current consumption was derived 
by adding sub-Saharan Africa’s net imports in 
2011 (the last year for which data are available) to its 
2011 level of production, assuming stable stand-
ing stock. Thesource of both figures is FAOSTAT 
(n.d.). The calculation is as follows: With a 60% 
increase in consumption, sub-Saharan Africa’s 
2030 demand will be approximately 8.2 million 
tonnes. As current production is about 2.3 million 
tonnes, production will have to grow more than 
threefold to meet domestic demand in 2030.

13   For the purposes of this chapter, “industrial agri-
culture” excludes logging and forestry operations.

14   The e areas only include concessions for which 
spatial data was available (ten units across five 
countries). Because of gaps in coverage, the true 
overlap may be significantly different.
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Introduction
This chapter discusses the legal frameworks 
relating to the interface between agribusi-
ness investment and ape conservation. It 
assesses how applicable rules, and the insti-
tutions that implement them, address this 
interface in a range of countries that host 
important ape populations. 

If policy is often the primary driver of 
change, laws constitute the framework via 
which government policies are implemented 
and relevant stakeholders can lawfully oper-
ate. Analyzing such legal frameworks can 
provide a useful understanding of formal 
policy goals, as well as of existing pressure 
points and leveraging tools that can help  to 
drive change from within the system. It also 
serves to identify both inconsistencies and 

CHAPTER 4

Legal Frameworks at the Interface 
between Industrial Agriculture and 
Ape Conservation
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bottlenecks in a country’s laws, affording 
an opportunity for reform. Yet since laws 
and regulations are only one aspect of policy 
frameworks, it is also crucial to develop an 
overall view of existing policies to thoroughly 
understand a specific context.

Theinterface between agribusiness invest-
ment and ape conservation has become the 
object of animated policy debates. These 
debates raise issues relating to options for 
reconciling the objectives of conservation 
and economic development, the rights and 
role of local communities in habitat conser-
vation and productive activities, the most 
appropriate levels of decision-making author-
ity, and the different models of land tenure 
and conservation schemes. 

In a sense, law is crystalized policy, 
and many of the issues discussed in policy 
debates are regulated, in one way or another, 
in legislation that frames property rights, 
decision-making, environmental safeguards 
and compliance procedures, among other 
mechanisms. At the same time, a legal analy-
sis is inevitably a snapshot of the normative 
arrangements adopted by a given society at 
a given point in time. It takes prevailing 
policy choices largely as a given and does 
not preclude the possibility of change in 
future policy preferences. In fact, some of 
the countries reviewed in this chapter are 
currently considering legislative reforms in 
relevant policy areas.1

Similarly, while a discussion of legal 
trends reveals much about the formal policy 
goals that a society has set for itself, it says 
little about the extent to which legal arrange-
ments are actually implemented on the 
ground, how compliance is monitored and 
how the failure to comply is sanctioned. 
While the gap between the statute books 
and the realities on the ground represents 
a notorious challenge, a discussion of legal 
frameworks can be pivotal to addressing 
critical shortcomings. As this chapter 
demonstrates, the individual features of 

Photo: The conservation  
of apes and their habitats—
a matter of global concern— 
is largely dependent on 
national measures.  
© Jabruson, 2015.  
All Rights Reserved
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legal frameworks can fundamentally shape 
interactions between industrial agriculture 
and ape conservation.

Recent developments in international 
environmental law have strengthened con-
servation efforts significantly and enhanced 
their coordination across borders. Indeed, 
several multilateral treaties set out obli-
gations that are directly relevant to ape 
conservation, at both the global and the 
regional level (see Table 4.1). Yet, none of 
these international measures will be effec-
tive unless individual states ratify them and 
establish the institutional systems required 
for their implementation. 

The conservation of apes and their 
habitats—a matter of global concern—is 
thus largely dependent on national meas-
ures and their governing legal frameworks. 
Consequently, it is important to assess the 
preparedness of national legal systems and 
institutions to assist in mitigating the pres-
sures that agribusiness investments place 
on apes and ape habitats. In that vein, this 
chapter explores national laws that establish 
and govern environmental protection meas-
ures. It identifies important gaps between 
national law and practice, as well as factors 
that lead states to allow the conversion of 
ape habitats into industrial plantations. To 
explore these issues, the chapter presents a 
trend analysis and a case study. 

The trend analysis focuses on legislative 
frameworks in eight key ape range states: four 
in Southeast Asia—Cambodia, Indonesia, 
Malaysia and Myanmar—and four in West 
and Central Africa—Cameroon, the Demo-
cratic Republic of Congo (DRC), Gabon and 
Liberia. These countries were selected due 
to the density of their ape populations and the 
presence of significant agribusiness devel-
opments. For each of the countries under 
review, the section presents findings from 
the authors’ systematic review of national 
legislation on the management of land, for-
ests and other natural resources, investment 
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TABLE 4.1 

State Ratification of Multilateral Treaties Relevant to Ape Conservation, as of May 2015*

Instrument Area of 
cooperation

No. of 
parties

Cambodia Cameroon DRC Gabon Indonesia Liberia Malaysia Myanmar

Global

Convention on 
Biological Diversity  
(UN, 1992)

Establishment of 
general principles 
of conservation at 
the global level

195 Yes Yes Yes Yes Yes Yes Yes Yes

Convention on 
International Trade 
in Endangered 
Species of Wild  
Fauna and Flora  
(CITES, 1973)

Regulation of the 
import and export 
of endangered 
species

180 Yes Yes Yes Yes Yes Yes Yes Yes

Convention on 
Conservation of 
Migratory Species 
of Wild Animals 
(CMS, 1979)

Establishment of 
standards of con-
servation with a 
focus on individ-
ual species 

120 No Yes Yes Yes No Yes No No

International 
Tropical Timber 
Agreement  
(UN, 2006)

Promotion of  
international 
trade of timber 
and sustainable 
management of 
timber-producing 
forests

69 Yes Yes Yes Yes Yes Yes Yes Yes

Regional

African Convention 
on the Conserva-
tion of Nature and 
Natural Resources 
(African Union, 
2003)

Coordination of 
conservation 
measures and 
establishment of 
types of protected 
areas

59 n/a Yes Yes Yes n/a Yes n/a n/a

Treaty on the  
Conservation and 
Sustain able Man-
agement of Forest 
Ecosystems in 
Central Africa and 
to Establish the 
Central African 
Forest Commission 
(COMIFAC, 2005)

Harmonizing  
national sustain-
able forestry pol-
icies, instruments 
and certification 
systems

10 n/a Yes Yes Yes n/a n/a n/a n/a

Agreement on  
the Conservation 
of Nature and 
Natural Resources  
(ASEAN, 1985)

Coordination of 
development 
planning and 
conservation of 
species and 
ecosystems

6 Yes n/a n/a n/a Yes n/a No Yes

Notes: * Yes = the state has signed and ratified the convention; No = the state is not party to the convention; n/a = the regional convention is not applicable to the state.
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governance, environmental protection and 
redress mechanisms. Th  analysis relies on 
a review of primary legal documents and 
available secondary literature, including 
gray literature, both for commentary on fea-
tures of national legal frameworks and for 
insights into the relationship between law 
and practice.

The case study considers how the mul-
tiple elements of legislation studied in the 
trend analysis interact in practice. In particu-
lar, it examines the experience of instigating 
judicial proceedings against agribusiness 
companies in Aceh province, Indonesia. Th  
case study offers guidance on how best to 
bridge the gap between law and practice and 
suggests ways in which conservation groups 
can use legal arrangements to protect apes 
and ape habitats.

Theconclusion of the chapter distils key 
insight from the analysis and develops rec-
ommendations for moving forward.

Findings from the  
Trend Analysis

Land and Resource Tenure 
and the Agribusiness–
Conservation Interface
Forests—the primary ape habitats—are the 
resources that are most directly at stake in 
transactions promoting industrial agricul-
ture. To operate lawfully, a company that 
establishes an agro-industrial plantation 
typically needs legal authorizations to use the 
land and clear the forest. 

Thelegal frameworks governing tenure 
of land and forests determine who owns or 
controls these resources, who has the legal 
authority to allocate resources to agribusi-
ness investments, and how. Tenure regimes 
also govern the nature and extent of the 
rights of individuals and groups that use 

land and natural resources, such as small-
scale farmers and forest communities. While 
national legal frameworks vary considerably 
across countries, the trend analysis shows 
that three specific factors—widespread own-
ership or control by central government 
agencies, weak local rights, and inadequate 
mechanisms for transparency and account-
ability—facilitate large-scale land acquisi-
tions for industrial agriculture and enable 
deals that flout social and environmental 
concerns, thereby potentially threatening 
apes and ape habitats.

In most of the countries under review, a 
constitutional provision sets key principles 
concerning the status of land and natural 
resources (see Table 4.2). The core principle 
in a majority of the constitutions examined 
is that the state owns or otherwise controls 
these resources, while public institutions 
are tasked with enacting implementation 
laws.2 Some of the newer constitutions go 
further and explicitly affirm the right of gov-
ernment authorities to allocate land and 
resources through concessions, in particu-
lar in order to ensure the productive use of 
these resources.3 Comparable regimes of 
centralized state ownership and control 
are also present in countries whose consti-
tutions are silent on the matter of allocating 
concessions.4 Relevant laws on land and 
forestry tend to echo this principle and set 
the framework for more detailed provisions 
on implementation. 

Thisis not to say that private land owner-
ship is prohibited. On the contrary, with very 
few exceptions,5 most of the laws reviewed 
enable private property ownership as well 
as the conversion of permanent use of 
land into officially recognized title, as a way 
of establishing private ownership rights6 
(see Table 4.2). However, the registration 
procedures required for this conversion are 
oft n costly and cumbersome, or otherwise 
inadequately adjusted to rural contexts. As 
a result, only relatively small shares of the 
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national territory are privately owned in most 
of the countries reviewed, and the state ends 
up controlling most of the land, even if the 
statute books allow private land ownership 
(Rights and Resources Initiative, 2014).

In most ape range states under review, 
communities hold rights to the land owned 
by the state. In fact, the majority of them 
have legal arrangements that allow for the 
recognition of traditional communal rights—
which could potentially play a positive role 
in the conservation process (Stevens et al., 
2014)—and that limit the allocation of land 
to industrial agriculture. However, the extent 
of this legal recognition varies significantly 
from country to country, as does the effec-
tiveness of the associated legal protection. 
In most cases, the legal recognition of com-
munity land rights does not provide strong 
safeguards against government decisions to 
allocate lands to agribusiness investments 
(see Table 4.2). 

A brief discussion of a few specific issues 
illustrates these limitations. First, legal 
protection may be subject to formaliza-
tion requirements, although these vary 
across countries. In some states, such as 
Cameroon and the DRC,7 customary occu-
pancy is protected and no collective action is 
required for a community to enjoy formal 
protection. However, such recognition does 
not typically entail a high level of protec-
tion of community rights (van Kempen 
and Mayifuila, 2013). Moreover, most coun-
tries provide for higher formalization 
requirements, including registration-type 
procedures that create communal title to 
land.8 Some observers find that these solu-
tions provide greater land tenure security 
for the community, but that they also cre-
ate significant procedural hurdles, many of 
which are too difficult for rural residents to 
overcome. Multiple approaches may coex-
ist in the same jurisdiction; for example, 
mere occupancy may be nominally protected 
while registration procedures are available 

Photo: Many communities 
are only able to secure land 
tenure in the face of indus-
trial agriculture if they can 
show they are engaged in 
the productive use of the 
land themselves.  
© Patrice Levang 
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to convert customary rights into full-fledged 
land ownership.9

Second, in most countries under review, 
communities are able to secure their land 
tenure in the face of industrial agriculture 
only if they can show they are engaged in 
the productive use of the land themselves 
(see Table 4.2).10 In Cameroon, for example, 
land legislation explicitly conditions legal 
protection to proof of evident productive 
use. Land that is claimed by local commu-
nities that use it for grazing, hunting and 
gathering, or hosting sacred sites can poten-
tially be allocated to agribusiness opera-
tors, as can land that has been set aside for 
future generations. While it is difficult to 
come by reliable estimates, areas that are 
used by communities for non-productive 
purposes are thought to account for a sub-
stantial share of communal lands. As the 
protection of local land rights is oft n tied 
to productive use requirements, ape habi-
tats—which are typically among the least 
cultivated areas—are particularly at risk of 
being allocated to agribusiness investments. 
Such requirements might also create per-
verse incentives for communities to clear 
land, although there is as yet little empiri-
cal evidence of the extent to which these 
incentives are affecting ape conservation 
in practice.

Furthermore, most of the countries 
reviewed have enacted far-reaching laws on 
expropriation, which oft n date back to the 
early post-colonial era. Such laws allow 
governments to acquire land on the basis of 
vague concepts—such as “public purpose” in 
Gabon or “national interest” in Indonesia—
which tend to receive the widest interpre-
tation from implementing administrations 
(Alden Wily, 2012).11 As a result, public 
authorities can—and oft n do—compulso-
rily invalidate local tenure rights to pave the 
way for agribusiness investments. 

Another important variable in the ten-
ure structure relates to the types of rights 
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TABLE 4.2 

Land and Resource Tenure

Instrument Cambodia Cameroon DRC Gabon Indonesia Liberia Malaysia* Myanmar**

Global

Does the national constitution set out the 
principles of ownership over land and 
natural resources?

Yes No Yes No Yes Yes Yes Yes

Is the state designated as the principal 
owner of all natural resources?

Yes Yes Yes Yes Yes Yes Yes Yes

Is private ownership of land permitted  
by law?

Yes Yes No Yes Yes Yes Yes No

Is private ownership of forest permitted  
by law?

Yes Yes No No Yes Yes No No

Are customary rights to land recognized 
by the constitution?

No No Yes No No No Yes No

Are customary rights to land recognized 
by primary legislation?

Yes Yes  Yes Yes Yes Yes Yes No

Are customary land rights legally protected 
if they are not formally registered?

Yes No Yes No No No No n/a

Are communal forest rights legally pro-
tected if they are not formally registered?

Yes No Yes No No No No n/a

Is the protection of communal land rights 
conditioned on productive use?

No Yes No No No No Yes n/a

Are there legal arrangements that facilitate 
the transfer and use of land for commer-
cial agriculture (joint venture agreements, 
financing institutions, etc.)?

Yes No No Yes No Yes Yes Yes

Is there a legal requirement for the produc-
tive use of land by the concessionaire of 
the land? 

Yes No Yes Yes Yes Yes Yes Yes

Notes: * The information on Malaysia reflects a focus on the Sabah region, one of the two autonomous regions that has full competency to make decisions concerning land 

and natural resource management (and therefore functions under a distinct set of state regulations), and that also hosts the most extensive ape population in the country.

** n/a = not applicable. Since the law does not recognize communal or customary rights in Myanmar, these issues remain unregulated.

Sources: Alden Wily (2007, 2012); Cambodia (1993a, 2001, 2002, 2003); Cameroon (1974, 1992, 1994, 1995b); DRC (2002, 2006c, 2008a, 2008b, 2011a, 2011c); Gabon (1961, 

1967, 1987a, 1991, 2001, 2004, 2007, 2008); Indonesia (1945, 1960, 1999, 2006a, 2010); Kennedy (2011); Liberia (1904, 1956, 1984, 2000, 2006, 2009c, 2010b); Majid Cooke 

(2006); Malaysia (1930, 1957, 1965a, 1968a, 1968b); Myanmar (1894, 1992, 2008, 2011, 2012c); Nguiffo, Schwartz and Hoyle (2012); Oberndorf (2006, 2012); USAID (2010a, 

2010b, 2011); van Kempen and Mayifuila (2013)

over land and resources that agribusiness 
operators themselves can acquire, and to 
the mechanisms established to enable busi-
nesses to access those rights. Virtually all 
countries under review have taken steps 
to facilitate access to land for agribusiness 
operators, often through long-term land 

leases or concessions and joint venture 
agreements on state-owned land. However, 
important differences in relevant regulatory 
frameworks exist, particularly between the 
countries that are old hands at hosting agri-
business estates, such as “traditional” palm 
oil or rubber exporters, and the newcomers, 
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meaning countries whose engagement with 
agricultural investors has occurred relatively 
recently. 

Malaysia is an example of an old hand. 
The country has implemented several gen-
erations of elaborate schemes to promote 
agribusiness operations (Majid Cooke, Toh 
and Vaz, 2012). Theconsequence of this com-
plex legal set-up is the rapid conversion of 
undeveloped areas into plantations across 
Malaysia. At the same time, these well-
established instruments also seem to provide 
a more defined space for regulation, while 
creating at least some legal safeguards for 
local farmers.

At the other end of the spectrum, the 
relative newcomers to large-scale indus-
trial agriculture include countries such as 
Gabon and Myanmar, as well as Cameroon 
and DRC, with the exception of some major 
concessions that date back to the colonial era. 
The e countries have vast forest resources 
available for industrial logging, as exam-
ined in the first edition of State of the Apes 
(Arcus Foundation, 2014). Yet, although 
they are increasingly turning to the agri-
cultural sector as another viable source of 
income and economic development, their 
legal frameworks continue to reflect the 
needs and concerns of industrial logging, 
rather than those of commercial agriculture. 
As effective institutional arrangements to 
manage forest conversion processes are 
oft n lacking, agribusiness developments 
are taking place in an uncontrolled and 
largely unplanned manner, which in itself 
can threaten apes and ape habitats. 

An additional area of concern relating to 
tenure arrangements for agribusiness com-
panies relates to productive use require-
ments. A number of countries have adopted 
legislation or negotiated concession contracts 
that require companies to make productive 
use of the land leased (see Table 4.2). Non-
compliance with this commitment would 
entitle government authorities to impose 

sanctions, including the termination of the 
concession agreement.12 The e requirements 
have a clear rationale in terms of discour-
aging speculative land acquisitions and 
ensuring that leased land is used produc-
tively. However, the requirements can create 
perverse incentives, as they might make it 
more difficult for companies to set aside 
conservation areas even if they are willing 
to do so. In Indonesia, for example, some 
palm oil companies that are committed to 
“zero deforestation” have claimed they have 
had issues trying to set aside areas of high 
conservation value and high carbon stock 
forest due to productive use requirements. 
Yet, such claims should be treated with some 
caution, not least because if environmental 
impact assessment legislation is properly 
implemented, conditions attached to envi-
ronmental permits may enable, and in fact 
require, conservation in specified conces-
sion areas.

To sum up, notwithstanding the great 
diversity of contexts and applicable rules, 
certain recurring features of national legal 
frameworks tend to facilitate large-scale land 
acquisitions for agribusiness investments, 
both in the countries reviewed and beyond 
(Alden Wily, 2012; Anseeuw et al., 2012a). 
Centralized government control, coupled 
with weak local land rights, means that gov-
ernmental authorities have extensive discre-
tion in decisions on conversion of forests to 
industrial agricultural purposes—which can 
be problematic if decision-making on forest 
conversions and on the allocation of agri-
business concessions lacks transparency 
and accountability. Other aspects of tenure 
arrangements also raise direct concerns 
about ape conservation, including in rela-
tion to the perverse incentives that may be 
associated with poorly conceived productive 
use requirements and the overall level of 
preparedness of tenure arrangements to deal 
with the issues raised by rapid agribusiness 
developments in sensitive habitats.
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Decision-making on Allocation 
of Agribusiness Concessions
The aforementioned finding that govern-
ments play a central role in land allocations 
raises a number of important issues about 
the mechanics of decision-making regarding 

agribusiness concessions, including the dis-
tribution of decision-making authority among 
different government bodies, and opportu-
nities for public scrutiny and accountability. 
Indeed, the ways in which decision-making 
authority is distributed among government 
agencies, and between different levels of 
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of issuing relevant concessions (Nguiffo et 
al., 2012). 

Thebalance of negotiating power among 
different ministries is another important 
issue. The balance tends to vary consider-
ably across countries, in accordance with the 
national context, political will, contracting 
processes and other aspects. Broadly speak-
ing, however, ministries and agencies charged 
with agribusiness development tend to be 
particularly powerful, especially in compari-
son to bodies that are charged with environ-
mental protection. The latter, judging from 
their competencies under national law, tend 
to be marginalized in decision-making pro-
cesses; they cannot fulfill their mandate as 
effectively because they intervene relatively 
late in the process, their economic resources 
are more limited and they cannot rely on 
relevant backing from the highest level of 
government (Oberndorf, 2006; Alden Wily, 
2007). Owing to the dynamic nature and 
high economic stakes in the agribusiness 
sector, decision-making generally empha-
sizes the prerogatives of the executive; even 
in Liberia, where recent agribusiness conces-
sions have been approved by the parliament,13 
contract negotiations, terms and monitoring 
have all been driven by the executive.

Indonesia is characterized by a vertical 
distribution of power through which its 
regions enjoy autonomous decision-making 
powers. As the case study below illustrates, 
this power structure raises a distinct set of 
issues; in particular, regional governments 
are incentivized to exploit natural resources 
for the purpose of fostering economic 
development, which then might—and, in 
the case of Indonesia, did—result in fast-
paced commercialization of forested areas. 
All in all, the trend analysis illustrates that 
in the context of decentralization there is 
no “golden rule” of vertical power distribu-
tion within the state that would foster the 
responsible use of natural resources and 
ensure adequate conservation efforts. Instead, 

Photo: Malaysia has  
implemented generations 
of schemes to promote 
agribusiness operations, 
resulting in the spread of 
plantations across the 
country. © HUTAN - 
Kinabatangan Orang-utan 
Conservation Project

government—local to national—can have 
important implications for the overall coher-
ence, coordination and effectiveness of 
government action in addressing the inter-
face between agribusiness investment and 
ape conservation. By reducing the scope for 
rent-seeking behavior, transparency and 
downward accountability can also have 
important reverberations for the effective-
ness of conservation efforts. 

All of the national legal frameworks 
reviewed in this chapter include different 
sets of laws that potentially play a role in 
regulating, to different degrees, decision-
making on agribusiness concessions in for-
est areas, with varying degrees of coherence 
and coordination. The main set of laws is 
the one that regulates allocation of rights to 
land (land laws). When the land is forested, 
laws governing the regime for forest protec-
tion, exploitation and conversion (forestry 
laws) and laws on wildlife protection also 
play a role. In most countries, land allocation 
for agribusiness investments appears to be 
taking place at the intersection of all of these 
regulations, each of which has a distinct 
rationale, principles and instruments of 
implementation, and, in most instances, a 
dedicated administrative institution. 

Theinterplay between the different sets 
of legislation—particularly those on land 
and forestry—is generally a contested mat-
ter that has created much confusion in the 
practice of issuing agricultural concessions, 
with important repercussions for the inter-
face between agribusiness and ape conser-
vation. One example relates to the national 
authority responsible for making decisions 
on land allocations for agribusiness conces-
sions, particularly where forestlands are 
at stake. Some companies have reportedly 
used multiple institutional routes to obtain 
concessions, whereby several institutional 
authorities in the same countries have signed 
different contracts. In Cameroon, for exam-
ple, three different ministries are in charge 
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natural resources are clearly highly vulner-
able to any changes of power distribution 
within the state—which is why every inter-
nal governance reform has an equal chance 
of creating positive results or accelerating the 
pace of habitat conversion.

Finally, another important issue con-
cerning the allocation of agribusiness con-
cessions relates to mechanisms to ensure 
transparency and accountability in decision-
making processes. Transparency can provide 
an important safeguard against arbitrary 
or illegal decision-making, as it facilitates 
public scrutiny and challenges to government 
action. There have been some important 
legislative advances in transparency require-
ments concerning environmental impact 
assessments (EIAs, as discussed below) and 
in transparency requirements concerning 
public revenues, particularly in a number of 
laws regulating investments in the extractive 
industries (Arcus Foundation, 2014). 

Nevertheless, transparency require-
ments affecting broader decision-making on 
agribusiness investments remain limited in 
most of the countries reviewed. TheLiberia 
Extractive Industries Transparency Initia-
tive Act of 2009, which covers agribusiness 
and forestry, as well as extractive industries, 
is one of the few examples of legislation 
that mandates the disclosure of agribusiness 
concession agreements.14 The DRC also 
provides for some limited transparency 
through a 2011 decree that requires the pub-
lication of forestry contracts (in addition 
to mining and oil contracts), although it is 
not clear whether this covers the agribusiness 
sector and whether contracts are indeed 
being systematically published (DRC, 2011a). 
Yet, even if contract disclosure is required, 
it occurs after key decisions have already 
been made; moreover, in contexts character-
ized by high illiteracy rates and significant 
capacity challenges, disclosure alone is 
unlikely to make a significant difference 

Photo: Environmental impact 
assessments—which are 
probably the most important 
procedural safeguards—
have become a standard 
tool of environmental pro-
tection that potentially pro-
motes ape conservation.  
© Arcus Foundation and 
Jabruson, 2014. All rights 
reserved. 
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unless it is accompanied by complementary 
support for civil action.

Overall, patterns in decision-making 
authority vary considerably across the coun-
tries examined, including with respect to the 
extent of decentralization; transparency and 
public participation requirements; and the 
nature of relationships between different 
agencies of central and local government. 
Beyond this diversity, however, prevailing 
legal and institutional contexts point to sig-
nificant challenges affecting the interface 
between agribusiness and ape conservation. 
In particular, there seems to be a general 
lack of clarity about roles, powers and proce-
dures in allocating agricultural concessions; 
imbalances of power between government 
agencies with different mandates; and inad-
equate arrangements to ensure transparency 
and public accountability. This situation 
tends to undermine the coherence, coordi-
nation and the effectiveness of government 
action to pursue ape conservation in the face 
of agribusiness expansion.

General Provisions on 
Environmental Protection 
Theprevious sections discuss key trends in 
ownership, control and decision-making 
regarding resources that have a direct bear-
ing on facilitating, or regulating, the inter-
face between industrial agriculture and ape 
conservation. This section considers the 
nature and effectiveness of mechanisms 
designed to protect the environment, focus-
ing on generally applicable legislation, and 
specifically on the obligations with which 
agribusiness projects need to comply. This 
section is followed by an exploration of con-
servation measures put in place to protect 
ape species and habitats. 

All of the countries under review in 
this study have stand-alone laws that deal 
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exclusively with issues of environmental 
protection, which, by their very nature, 
should contribute to the protection of apes 
and ape habitats.15 In broad terms, the con-
tent of these provisions has become more 
elaborate and comprehensive over time, and 
more recent environmental laws tend to 
include global best practice in their regula-
tory approach.16 However, this trend still 
depends largely on the political environment 
that prevails in each state; Myanmar, for one, 
has drawn repeated criticism for adopting a 
“weak model” of environmental protection 
in its relatively recent national environ-
mental law (Burma Environmental Working 
Group, 2011). 

The analysis of prevailing trends shows 
that good environmental laws are usually in 
place, and that they mandate government 
authorities to protect the environment, 
require EIAs for major development pro-
jects and include sanction and monitoring 
mechanisms. Nevertheless, these laws do 
not necessarily result in more stringent 
environmental protection on the ground, 
largely because of significant problems in 
implementation and enforcement, yet also 
due to some legal design issues.

One problem that is especially apparent 
in post-conflict settings, such as the DRC, is 
the design of environmental provisions 
that do not match a country’s institutional 
capacity to implement them and thus prove 
unrealistic (Bwiza, 2013). This is not to say 
that a “weak model” of environmental pro-
tection is preferable; yet, if lawmaking does 
not fully factor in institutional capacity to 
enforce legislation on the ground, challenges 
in implementation and enforcement may 
prove insurmountable, and legislation will be 
unlikely to make any difference at the local 
level. In this respect, environmental regula-
tion runs a serious risk of regulatory failure. 

Moreover, some of the most compre-
hensive laws, with highly ambitious and 
elaborate environmental goals, only serve 
as a framework for further action, rather 

than as an effective institutional apparatus 
through which sound environmental policies 
can be readily implemented; such laws are 
rarely implemented further through second-
ary legislation. An example of this problem 
is Cameroon’s 1996 Law on Environmental 
Management, which, as comprehensive as 
it is, also contains a whole array of provi-
sions that require the government to enact 
further implementing decrees and regula-
tions—some of which have not yet been 
adopted, nearly 20 years aft r the adoption 
of the primary text (Cameroon, 1996; Fuo 
and Semie, 2011). Similar regulatory gaps 
exist in Cambodia and the DRC (De Lopez, 
2002; Moutondo, 2008). 

Environmental impact assessments—
which are probably the most important pro-
cedural safeguards—have become a standard 
tool of environmental protection that poten-
tially promotes ape conservation. Depending 
on the degree of protection they establish, 
EIAs might also include a social impact 
assessment (SIA) and result in an environ-
mental management plan (EMP). The EMP 
normally identifies measures necessary to 
protect the environment and comply with 
applicable legislation. 

An EIA is usually required before a gov-
ernmental authority can issue a license or 
permission, or grant a contract for certain 
types of development projects, including 
significant agribusiness developments. All 
countries reviewed require some procedure 
of this sort, with the exception of Myanmar 
(see Table 4.3). While Myanmar has now 
established the competency for its Ministry 
of Environment to regulate these matters and 
has adopted draft rules concerning EIAs, 
these rules have not yet been adopted by the 
ministry and are therefore not yet in force. 

There is significant variation among 
countries with respect to the kind of impact 
assessment required, including in relation to 
whether local consultation, public hearings 
or a full-fledged SIA are mandated; the types 
of legal instrument that ensure mitigation 

“Good environ-
mental laws do not 
necessarily result 
in more stringent 
environmental 
protection on the 
ground, largely 
because of signifi-
cant problems in 
implementation and 
enforcement.” 
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of risks (an area in which EMPs are particu-
larly important); and the range of projects 
for which this procedure is mandatory (see 
Table 4.3). Within this diversity, the more 
stringent procedures do not necessarily 
result in more effective protection in prac-
tice. Instead, mandatory requirements for 
“heavy” EIAs are often merely disregarded 
by public officials, and consequently fail to 
be effective—as has been documented in 
Cameroon (Fuo and Semie, 2011).

In almost all of the countries reviewed, 
national legislation requires a degree of 
transparency in EIA procedures (see Table 
4.3). Transparency clauses vary significantly, 
however. In some countries, the govern-
ment must simply publish EIA reports that 
have already been accepted; elsewhere, the 
government is required to disclose draft 
reports before approving the EIA, a process 
that is more likely to allow stakeholders to 
provide input and influence decision-making. 
Some countries also require companies to 
engage in public participation while pre-
paring an EIA, which potentially allows 
affected people to voice their concerns. By 
its very nature, transparency regulation is a 
process of opening up decision-making to 
external scrutiny and allowing civil society 
to monitor developments—a precondition 
for advances in any area. Yet much remains 
to be done to translate these openings into 
real change.

Thevalue of the law rests primarily in its 
practical application. This study thus exam-
ines to what extent countries under review 
have established legal mechanisms to pro-
mote proper implementation, including 
through the allocation of responsibilities and 
the stipulation of procedures for monitoring 
compliance with environmental standards—
and for dealing with non-compliance. 

All of the countries considered in this 
study have established some process for 
monitoring compliance with environmental 
standards. In addition, national environmen-
tal laws tend to designate an institution—or 

several of them, in the case of decentralized 
decision-making17—that is responsible for 
this process (see Table 4.3). In practice, mon-
itoring compliance requires significant 
resources and strong institutional capacities, 
particularly if agribusiness concessions cover 
very large areas in remote parts of the coun-
try. Many observers have noted the lack of 
human, financial and technical resources 
in forest administrations—in particular in 
ape range states in West and Central Africa 
(Nguiffo et al., 2012). This lack is known to 
affect crucial matters such as the demarca-
tion of boundaries between protected and 
convertible forest areas, and institutional 
capacity to gather evidence of environmental 
non-compliance (Oates et al., 2007).

By and large, environmental legislation 
in the eight ape range states under review 
tends to satisfy the requirements of good 
environmental regulations. With respect to 
EIAs, the laws seem to reflect a general trend 
toward more transparency and public par-
ticipation, as evidenced to varying degrees 
across the countries. Tighter transparency 
requirements do not mean that decisions 
are necessarily made transparently in prac-
tice; however, they do provide benchmarks 
on how companies and officials should 
behave. As noted above, it is important to 
recognize that more stringent laws are not 
always more effective in practice. In the 
worst cases, stringent laws can create an 
impression of environmental commitment, 
despite the absence of the institutional 
apparatus necessary to back it up.

Protected Areas and Species
All countries under review have adopted 
legislation that allows for the creation of 
protected areas (Morgera, 2010); Table 4.4 
reveals the percentage of protected areas in 
national territory (land) in all eight states. 
This legislation is primarily embodied in 
laws relating to environmental protection, 

“The value  
of the law rests  
primarily in  
its practical  
application.” 
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TABLE 4.3 

Legal Aspects of Environmental Impact Assessments

Instrument Cambodia* Cameroon DRC Gabon Indonesia Liberia Malaysia*** Myanmar****

Types of rules that govern EIAs

Is the EIA procedure required by 
primary legislation (enacted by the 
highest authority within the state)?

Yes Yes Yes Yes Yes Yes Yes No

Is the size and type of project that 
must undergo EIA procedures set out 
in primary legislation?

No No Yes Yes Yes No Yes No

Are there official guidelines for imple-
menting primary legislation that gov-
erns EIAs?

Yes Yes No** No Yes No Yes No

Scope of obligation 

Is an SIA a mandatory part of the EIA? Yes Yes Yes No No Yes No n/a

Is an EMP a mandatory part of the EIA? Yes Yes Yes No Yes Yes Yes n/a

Are there explicit requirements with 
regard to the specific content of the EIA?

Yes Yes No No Yes Yes Yes n/a

Is an authoritative institution charged 
with assessing the quality and content 
of the EIA before it is accepted?

Yes Yes No No Yes Yes Yes n/a

Is there a requirement for a compe-
tent authority to consent to the  
measures set out in the EIA before 
the project can be implemented?

Yes Yes No Yes Yes Yes Yes n/a

Transparency

Is there a requirement to inform the pub-
lic about the intention to initiate the EIA? 

No No Yes No Yes Yes No n/a

Is there a requirement to hold public 
consultations during the preparation 
of the EIA?

No Yes No No Yes Yes No n/a

although laws dealing specifically with pro-
tected areas do exist. Other legislation may 
also be relevant, particularly forest laws, 
which may include provisions that deal 
with the zoning of forest resources for both 
productive and conservation purposes. 
Despite the close interrelationship between 
forest codes and laws regulating protected 
areas, explicit cross-referencing between 
them is frequently missing,18 which gener-
ally makes it difficult to assess whether or 
not they overlap, and if so, to what extent 
(Oberndorf, 2006). 

The most important practical implica-
tion of such overlap between environmental 
and forest legislation may be that various 
institutions implement these laws, which 
means that it might not be entirely clear 
which agency is ultimately responsible for 
effective results on the ground. Moreover, 
it has been noted with regard to several 
national frameworks that the agencies 
charged with conservation efforts tend to 
be relatively weak in terms of their institu-
tional capacity—and hence not able to 
enforce stringent protection regimes over 
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Instrument Cambodia* Cameroon DRC Gabon Indonesia Liberia Malaysia*** Myanmar****

Is there a requirement to hold consul-
tations with affected communities 
during the preparation of the EIA?

No Yes Yes No Yes Yes Yes n/a

Is there a requirement to publish the 
EIA and EMP?

No No No No Yes Yes Yes n/a

Implementation and enforcement 

Is there an explicit requirement for the 
authorities to monitor the implemen-
tation of the EIA?

Yes Yes No Yes Yes Yes Yes n/a

Does the law explicitly state that failure 
to implement the EMP (or other opera-
tional parts of the EIA) should result in 
termination of the concession? 

No No No No Yes No No n/a

Are there specific sanctions for state 
officials who fail to implement require-
ments relating to the EIA?

Yes No No No Yes No No n/a

Are there specific sanctions for com-
panies that fail to implement require-
ments relating to the EIA?

Yes Yes No No Yes Yes Yes n/a

Notes: * The assessment is based on the Law on Environmental Protection and Natural Resource Management, its implementing sub-decree on the EIA process and Prakas 

on General Guidelines for Initial and Final Environmental Impact Assessment Reports (Cambodia, 1996, 1999, 2009). At the time of writing, the new draft law on EIAs was in 

the process of being adopted.

** No general guidelines are applicable to all sectors (including agriculture); however, there are some sector-related guidelines, such as those that are applicable to mining 

projects in the DRC.

*** The information on Malaysia reflects a focus on the Sabah region, one of the two autonomous regions that has full competency to make decisions concerning land and 

natural resource management (and therefore functions under a distinct set of state regulations), and that also hosts the most extensive ape population in the country.

**** n/a = not applicable. Since EIA procedure is not regulated in Myanmar, questions regarding the relevant scope, transparency, implementation and enforcement cannot 

be answered. 

Sources: Cambodia (1996, 1999, 2002, 2009); Cameroon (1996, 2005, 2011, 2013); DRC (2002, 2006b, 2011b, 2011c, 2011d); Fuo and Semie (2011); Gabon (1993, 2001, 

2005, 2007); Indonesia (1999, 2007, 2009, 2010); Kennedy (2011); Liberia (2000, 2002a, 2006, 2009a, 2009c, 2010b); Malaysia (1968b, 1974, 1987, 2000, 2002, 2010); 

Myanmar (1994, 2012a, 2012b); Syarif (2010); Tieguhong and Betti (2008)  

TABLE 4.3 

Continued

the vast protected areas that they may be 
overseeing (ICEM, 2003). 

National laws on protected areas vary 
considerably, both within and across coun-
tries, including in the degree of protection 
that is accorded to flora and fauna, and in 
the conditions under which the status of 
protected areas can be revoked or changed. 
This study shows that, generally speaking, 
national parks are not only subject to the 
most stringent conservation regimes, but 
are also designated by the highest authori-
ties of the state.19 This means that national 

parks cannot easily be converted back into 
production areas—a finding that under-
scores the need to prevent external inter-
ventions in such territories to ensure the 
protection of wildlife and its habitat. 

Th t said, national parks do not neces-
sarily provide the most effective and sus-
tainable ways of protecting endangered 
species in the long term. The e are long-
standing debates about the restrictions on 
communities that live in national parks or 
use resources located within park bounda-
ries (Alden Wily, 2012). It is often difficult 
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for state officials to enforce such strict reg-
ulations; only one country among those 
under review—Gabon—has set up the kind 
of institutional infrastructure through which 
effective administration of extensive national 
park territories is feasible (ITTO, 2011). 

In many contexts, the density of the pop-
ulation is such that forbidding all forms of 
human activity in protected areas cannot be 
sustained in the long run. Most countries 
have enabled the creation of other types of 
protected areas, in which some agricultural, 
hunting and even logging activities are 
allowed (Morgera and Cirelli, 2009; Morgera, 
2010; Morgera and Tsioumani, 2010). Less 
stringent regulations apply to such areas, 
whose protected status is generally easier 
to change, partly depending on the state of 
the forest. If, for instance, a forest has been 
overexploited and its conservation value has 
dropped, it could be “reclassified” as a pro-
duction area instead.20 Evidence shows that 
community forestry can be more effective 
than conventional protected areas in protect-
ing forests.21

Many studies note that protected areas 
often do not cover the full range of forests 
where primates live, such that many pri-
mates actually live outside these formally 
protected territories (Arcus Foundation, 2014; 
Dunn et al., 2014). It therefore becomes 
important to consider to what extent the 
individual animals and their species enjoy 
direct protection under the law—and what 
kind of protection this entails. 

Most of the countries reviewed have 
passed legislation, often in connection with 
ratification of the Convention on Interna-
tional Trade in Endangered Species of Wild 
Fauna and Flora (CITES), placing apes 
under the highest level of protection accorded 
to endangered species. While CITES only 
regulates international trade, and trade in 
apes is a relatively minor driver of their loss, 
ratification of CITES can indirectly lead 
countries to take legislative action at the 
national level. Indeed, legislation to protect 

Photo: All countries under 
review have adopted legis-
lation that allows for the 
creation of protected  
areas. Siamangs in the 
Bukit Barisan Selatan 
National Park, Indonesia.  
© Paul Hilton/Greenpeace
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TABLE 4.4 

Protected Areas and Recognition of Apes as Protected Species

Forests as % 
of national 
territory (land)*

Protected areas 
as % of national 
territory (land)*

Agricultural land 
as % of national 
territory (land)*

Can communal  
forests be  
established in  
protected areas?

Do apes fall under the most 
stringent protection regime  
applied to individual species?

Cambodia 55.7 26.2 32.6 Yes Yes, via adherence to CITES 
classification

Cameroon 41.2 11.0 20.6 No Yes, as “Class A” under national law

DRC 67.7 12.0 11.5 Yes Yes, as “wholly protected game” 
under secondary legislation

Gabon 85.4 19.9 20.0 No Yes, as “strictly protected” under 
secondary legislation

Indonesia 51.4 14.7 31.2 Yes Yes, as “endangered protected 
species” under secondary 
legislation

Liberia 44.3 2.5 28.1 No Yes, as “protected” under second-
ary legislation and via adherence 
to CITES classification

Malaysia 61.7 18.4 23.6 No Yes, as “totally protected” under 
provincial law

Myanmar 47.7 7.3 19.3 No** Yes, as “completely protected” 
under secondary legislation

apes typically prohibits hunting and killing 
apes, keeping them in captivity, and engaging 
in any related trading activities (Morgera 
and Cirelli, 2009; Morgera and Tsioumani, 
2010). However, the enforcement of these 
provisions is often undermined by a num-
ber of factors, including corruption, vested 
interests, inadequate resources and capaci-
ties, and the absence of powerful pressure 
groups, which could otherwise create politi-
cal incentives for government agencies to 
enforce applicable norms.

Moreover, national legislation on pro-
tected areas and species faces real challenges 

in tackling the interface between agribusi-
ness investments and ape conservation, as 
norms that prohibit the killing of apes are 
of relatively little effectiveness in contexts 
where the principal threat is in the form 
of habitat conversion for agribusiness 
developments. In most of the countries 
reviewed, there is no explicit prohibition 
against the clearing of forests outside pro-
tected areas (see Table 4.4). In other words, 
while the killing of individual apes is strictly 
forbidden,22 a severe intervention that 
destroys the habitat on which the survival 
of apes depends could be entirely legal—as 
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Notes: 

* The figures reflect 2012 World Bank development indicators 

based on the following definitions: 

Forest area: “land under natural or planted stands of trees of at 

least 5 meters in situ, whether productive or not, and excludes 

tree stands in agricultural production systems (for example, in 

fruit plantations and agroforestry systems) and trees in urban 

parks and gardens.” 

Protected areas: “totally or partially protected areas of at least 

10 km² (1,000 ha) that are designated by national authorities as 

scientific reserves with limited public access, national parks, natu-

ral monuments, nature reserves or wildlife sanctuaries, protected 

landscapes and areas managed mainly for sustainable use.” 

Agricultural land: “the share of land area that is arable, under per-

manent crops, and under permanent pastures. [. . .] Permanent 

pasture is land used for five or more years for forage, including 

natural and cultivated crops.” 

** There is no legal mechanism that recognizes or enables com-

munal forests in Myanmar.

Sources: 

indicators: World Bank (n.d.-b); 

definitions: World Bank (n.d.-a, n.d.-c, n.d.-e); 

legislation: Alden Wily (2007, 2012); Cambodia (1993b, 1994, 

1996, 2002, 2003); Cameroon (1978, 1994, 1995a, 1995b, 1996); 

CITES (1973); Cotula and Mayers (2009); DRC (1969, 1975, 1982, 

2000, 2002, 2006a, 2011d); Dunn et al. (2014); Gabon (1987b, 

1993, 1994a, 1994b, 2001, 2004, 2007); ICEM (2003); Indonesia 

(1990, 1999, 2006a, 2009); Liberia (1988, 2002b, 2003, 2006, 

2009c); Majid Cooke (2006); Malaysia (1963, 1965b, 1968a, 1968b, 

1973, 1980, 1984, 2002, 2008, 2010); Morgera (2010); Morgera and 

Cirelli (2009); Morgera and Tsioumani (2010); Myanmar (1992, 

2012b); Nguiffo and Talla (2010)

What protection is granted to apes 
(beyond prohibition of illegal trade 
and export as stipulated in CITES)?

Are there protection mechanisms 
beyond the focus on individual 
animals and outside protected 
areas?

Prohibition of hunting No

Prohibition of hunting No

Prohibition of hunting; it is justifiable 
to kill an animal only if it threatens a 
person’s life or property

No

Prohibition of hunting and keeping  
in captivity; it is justifiable to kill an 
animal only in defense of human life, 
livestock or crops

No

Prohibition of catching, injuring, kill-
ing, keeping in captivity, possessing 
and transporting animals in live and 
dead condition; it is justifiable to kill 
or injure an animal only if it endangers 
human life

Yes, the conservation of endangered 
species is also regulated “ex situ,” 
and the law requires protection of 
“life support systems” by both holders 
of land rights and institutions admin-
istering the land

Prohibition of hunting and keeping  
in captivity; it is justifiable to kill  
an animal in the process of taking  
“reasonable measures” to protect 
human life, livestock or crops

No, although the law requires constant 
monitoring of endangered species

Possession only with authorization;  
it is justifiable to kill an animal in the 
process of taking “reasonable steps” 
to protect human life, livestock or crops

No

Capture and possession only with 
authorization; prohibition of hunting

No

long as activities take place outside pro-
tected areas and on the basis of prescribed 
procedures. 

An exception to this approach appears in 
Indonesian legislation, which regulates the 
protection of endangered species in terms of 
individual animals as well as their habitat 
(Indonesia, 1990, art. 6). Unfortunately, these 
provisions have not yet been fully imple-
mented through subsequent regulations, 
and therefore their effectiveness in practice 
cannot be tested.

Most of the countries under review have 
adopted legislation that creates protected 

areas and provides direct protection of ape 
species. However, the implementation and 
enforcement of such norms are often under-
mined by a lack of institutional capacities, 
ambiguities concerning institutional respon-
sibilities, and limited human, financial and 
technical resources. Moreover, legislation 
that protects species is poorly suited to 
deal with the interface between industrial 
agriculture and ape conservation since the 
main threat to ape conservation in an agri-
business context stems from ape habitat 
destruction rather than the killing of indi-
vidual animals.

TABLE 4.4 

Continued
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Issues of Enforcement and 
Legal Opportunities to 
Challenge Decision-making 
The issue of implementation and enforce-
ment is a fundamental concern in all areas 
of environmental protection, including ape 
conservation. As emphasized in the previ-
ous sections, it is not enough to have good 
laws—they must also be put into practice. 
Sound environmental practice requires an 
ongoing effort not only on behalf of the 
entire state administration, but also on behalf 
of other stakeholders engaged in conserva-
tion and accountability. 

In the ape range countries reviewed, leg-
islation typically tackles several enforcement-
related issues: 

(a) sanctions for environmental damage 
caused in violation of environmental 
legislation; 

(b) institutional responsibilities to monitor 
and ensure compliance and to impose 
the applicable sanctions; 

(c) rules that regulate the exercise of public 
authority in these matters; and 

(d) norms empowering citizens and stake-
holders to challenge decision-making.

Rules that establish sanctions and 
enforcement mechanisms can be a part of 
the general regime of criminal and adminis-
trative responsibility and civil liability, that 
is, a regime set in the constitution or in civil 
or administrative codes; alternatively, they 
can be tailored regimes based on legislation 
that creates specific sanctions for wrong-
doing in environmental matters. While gen-
eral state institutions—such as the police 
or prosecution services—tend to enforce 
common rules of responsibility and liability, 
specialized institutions23 are oft n established 
to monitor compliance and to investigate 
breaches of environmental law. 
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Photo: Legislation to pro-
tect apes typically prohibits 
hunting and killing apes, 
keeping them in captivity, 
and engaging in any related 
trading activities. However, 
the enforcement of these pro-
visions is often undermined 
by a number of factors.  
A pet infant orangutan 
named Rika, chained  
under a house at the time 
of rescue by IAR Indonesia 
and BKSDA in Ketapang.  
© Argitoe Ranting,  
IAR Indonesia

With regard to environmental sanctions, 
there is a noticeable trend in environmental 
laws to criminalize specific types of environ-
mental damage. Most countries reviewed 
have introduced criminal provisions that 
prescribe penalties for illegal forest use or 
unlicensed exploitation of land. However, 
only a few countries have explicitly crimi-
nalized the failure to comply with some of 
the key requirements of environmental pro-
cedural safeguards; in the DRC, for example, 
it is illegal to provide misleading information 
in the preparation of an EIA (DRC, 2011d, 
arts 72–73).

Another important issue concerning 
industrial agriculture is the extent to which 
environmental violations can justify the ter-
mination of the agribusiness concession. 
In most of the countries reviewed, national 
law does not unequivocally empower the 
government to terminate a concession if 
environmental obligations are not complied 
with. The e are exceptions—such as provi-
sions in Cambodia’s Law on Forestry that 
allow the government to terminate log-
ging contracts for environmental violations 
(Cambodia, 2002, arts 17, 88)—but they do 
not seem to apply to agribusiness. A lack of 
explicit provisions effectively deprives admin-
istrative agencies committed to conserva-
tion of important legal backing. Moreover, 
investors are less likely to challenge govern-
ment action to revoke permits or terminate 
contracts if sanction clauses are integrated 
in legislation. Yet, even if countries have 
adopted provisions allowing termination, 
they do not necessarily apply them.

The discussion in the previous sections 
highlights that many problems are rooted 
not in the formulation of laws, but in insti-
tutional capacity challenges or political 
economy considerations that affect the 
political and administrative will to apply the 
law. An important enforcement issue thus 
concerns the extent to which legislation 
establishes mechanisms to review and sanc-
tion the exercise of government powers in 

relation to compliance with procedural 
requirements or the outcome of decision-
making processes. In this regard, the trend 
analysis reveals gaps in accountability and 
sanction mechanisms. While enforcement 
norms often establish administrative and 
criminal sanctions for malpractice by low-
level officials, they seldom address abuse of 
authority by high-level decision-makers. 
Th re are important exceptions; for example, 
the Forestry Code of the DRC explicitly lim-
its the discretionary powers of the minister 
to issue harvesting concessions—although 
the application of this provision has never 
been tested in practice (DRC, 2002, art. 5; 
Lawson, 2014). Indeed, it is very difficult to 
hold high-level officials to account, for both 
legal and political reasons. 

A final point that needs to be considered 
in this review of national frameworks is the 
availability and nature of legal mechanisms 
that rights holders can use to foster com-
pliance with legal requirements. In several 
countries, forestry laws and environmental 
legislation allow public interest litigation or 
legal “action on behalf of the community,” 
thereby establishing an opportunity for actors 
to challenge government action without 
having to prove they have been directly 
affected by the decision in question.24 In 
Cameroon, where no such explicit clause 
exists in the relevant laws, a similar out-
come has been reached by a court decision, 
which concluded in 2009 that a local non-
governmental organization (NGO) had the 
right to question the legality of an investment 
project that did not undergo the necessary 
EIA procedure (Fuo and Semie, 2011).25 

In contrast to this positive trend, cer-
tain legal arrangements limit access to jus-
tice, including in relation to land matters. 
In Malaysia, for example, farmers who par-
ticipate in joint venture agreements with 
agribusiness are required to waive their 
right of access to courts in relation to the 
agribusiness venture (Majid Cooke et al., 
2012). Similarly, Myanmar’s Farmland Law 
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CASE STUDY 4.1 

Protecting Orangutan Habitats on Sumatra, 
Indonesia, Using Legal Action
This case study focuses on “law in action”—that is, practical 
experiences that highlight the opportunities and challenges of 
using legal mechanisms for ape conservation purposes. Based 
on the experience of taking legal action to protect orangutans 
on Sumatra, Indonesia, it highlights the advantages and limi-
tations inherent in the use of judicial proceedings.

Indonesia ranks 107 out of 174 countries in the 2014 Corrup-
tion Perceptions Index26 and is well known for the lack of law 
enforcement within the forestry and plantation sectors. Yet, 
as this case study shows, enabling conditions have led to par-
tial enforcement of some of Indonesia’s environmental laws 
in the Tripa peat swamp forests of the Leuser Ecosystem in 
Sumatra’s Aceh province (see Figure 4.1).

To date, Indonesia has sanctioned one oil palm company by 
revoking its plantation permit, sentencing its owner and man-
ager to jail terms, and imposing a multi-million dollar fine. 
Meanwhile, seven civil and criminal cases are ongoing or in 
preparation against four other palm oil companies operating in 
Tripa’s peat swamps. These cases are rare examples of how—
despite the odds—the law can be used effectively to chal-
lenge, and potentially halt or even reverse, decisions leading 
to the destruction of ape habitat in Indonesia. Understanding 
these early successes and the conditions that enabled them 
is fundamental to any efforts at replication elsewhere. 

The enabling conditions for these cases of law enforcement 
fall into three main categories: 

  accurate documentation of illegal activities; 

  a public campaign that demands action from the govern-
ment; and 

  government agencies that are willing to act in response 
to the documentation of illegal activities.

Background
Along with the two other remaining peat swamp forests in 
Aceh, namely the Kluet and Singkil swamps, Tripa harbors the 
highest densities of orangutans recorded anywhere in the 
world. In the late 1980s Tripa was covered by around 600 km² 
(60,000 ha) of primary peat swamp forest and was home to 
at least 3,000 orangutans. At that time, however, it was 
removed from Indonesia’s national forest estate and reclas-
sified as “land for other uses”—commonly known by its 
Indonesian acronym, APL, which stands for areal penggunaan 
lain. Beginning in 1990, several major oil palm concessions 
were progressively awarded, and the companies proceeded 
to clear forests, drain the peat and plant oil palms. By 1999, 
about half of the peat swamp forest had been cleared and 
large tracts of the cleared areas were already planted. Yet then 
a dramatic increase in hostilities between Aceh’s separatist 
rebels and Indonesia’s central government led to a cessation 
of activities in all of the concessions. During the ensuing few 
years, the plantations were effectively abandoned and vegeta-
tion began recovering naturally until peace was finally restored 
in 2005, in the aftermath of the December 2004 tsunami. 

Plantation activities gradually began to resume in the years 
following the 2005 Helsinki peace accord between the war-
ring factions and a return to near normalcy in Aceh province. 
Between mid-2007 and the end of 2009, almost 80 km² (8,000 
ha)—or 28% of the remaining forests—were lost, mostly to the 
concessions of just three companies. Despite considerable 
lobbying by local communities and environmental groups, no 
action was taken to stop the burning or land clearing.

By this time, a number of other developments relevant to 
Tripa’s land status had also occurred. Even though it was no 
longer part of the national forest estate, in 1998, Tripa was 
included in the newly established Leuser Ecosystem, an area 
that covers more than 26,000 km² (2.6 million ha) of mostly 
upland primary forests and that also contains the last remain-
ing lowland forest habitats of any significance in Aceh and 
North Sumatra. The Leuser Ecosystem is one of the richest 
expanses of tropical rainforest in Southeast Asia and the 
only place on earth where the Sumatran elephant, Sumatran 
rhinoceros, Sumatran tiger and Sumatran orangutan live side 
by side.

The importance of protecting the Leuser Ecosystem was 
emphasized in National Law No. 11/2006 on Aceh Gov-
ernance (Indonesia, 2006b).27 In Article 150 of this law, the 
Aceh government was specifically obligated to protect the 
80% of the ecosystem that lies within Aceh. The protected 

FIGURE 4.1 

The Tripa Peat Swamp Forests, within the 
Leuser Ecosystem in Aceh Province, 
Sumatra, Indonesia
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status of the Leuser Ecosystem was further strengthened when 
it was designated a national strategic area (NSA) based on its 
environmental functions in Government Regulation 26/2008 
on the National Spatial Plan, a derivative of National Law No. 
26/2007 on Spatial Planning (Indonesia, 2007, 2008).28

In May 2011, as a direct result of a US$1 billion pledge by 
the government of Norway to help Indonesia reduce its carbon 
emissions from deforestation and degradation, then president 
Susilo Bambang Yudhoyono signed a moratorium prevent-
ing new concessions from being granted in primary forests 
and peatlands. The moratorium included a map, which the 
Ministry of Forestry was to revise every six months, the 
PIPIB or Peta Indikatif Penundaan Izin Baru (map indicating 
areas for which no new concession permits may be granted 
for the duration of the moratorium). The first editions of this 
map included significant tracts of Tripa that had not already 
been allocated for concessions. 

In August 2011, the then governor of Aceh issued a new 
plantation concession permit for 16 km² (1,600 ha) of previ-
ously unallocated peat swamps to a palm oil company. This 
same area was clearly identified on the PIPIB as “protected 
peatland.” It was also inside the Leuser Ecosystem, which by 
then was an NSA for environmental functions, within which con-
cessions that damage environmental functions are prohibited. 

The Resistance Begins

On these grounds, a group of NGOs spearheaded by Walhi 
Aceh (an affiliate of Friends of the Earth) filed a legal chal-
lenge to the new permit in Aceh’s administrative court in 
November 2011. In April 2012, the court dismissed the chal-
lenge, but Walhi Aceh instantly appealed the decision to the 
high court in Medan, North Sumatra.

Around the same time, a group of local community represent-
atives also filed a complaint against the same permit with 
Indonesia’s National Police in Jakarta, alleging that the new 
concession was a criminal breach of National Spatial Planning 
Laws and Aceh’s own Governance Law, all of which prevent 
new concessions from being granted inside the Leuser Eco-
system. This complaint was passed on to the Aceh police force 
and was taken no further.

While the case was still at the administrative court in Banda 
Aceh, the palm oil company at the heart of the case continued 
to clear land, as did four other companies with major oil palm 
concessions in Tripa. In response, concerned NGOs organ-
ized a press conference and prepared a press release that 
featured dramatic footage of the clearing fires; the issue 
soon made headlines in the national and international media. 
During the rest of 2012 and much of 2013, Tripa was in the 
national news almost daily and international news items 
were an almost weekly occurrence. Petitions launched by the 
environmental groups became news items in themselves, as 
local and national government figures and agencies received 
numerous demands for intervention. The degree of news cov-
erage helped considerably in focusing public attention on the 

legal cases and significantly reduced the potential for corrup-
tion to interfere in the legal process.

On 30 August 2012, the High Court in Medan ruled in favor of 
Walhi Aceh and instructed Aceh’s new (and current) governor 
to cancel the permit, which he did on 27 September 2012. 
The company appealed the decision, taking the case to the 
Supreme Court in Jakarta on 6 November 2012. Their appeal 
was rejected on 25 April 2013, the Medan High Court decision 
was upheld and the concession permit remains cancelled.

Due largely to these privately initiated legal actions and the 
massive national and international attention focused on the 
cases via mass and social media, Indonesia’s national gov-
ernment began to take notice. In particular, the president’s 
Sustainable Development Unit, known locally as UKP4, set 
up under the pledge agreement with Norway, dispatched fact-
finding investigative teams to the field on several occasions, 
starting in early 2012. UKP4 lawyers also met with the Aceh 
provincial government’s dedicated Leuser Ecosystem Man-
agement Authority and with local NGOs, which provided 
several years’ worth of temporal and spatial information on 
land clearing and burning activities in Tripa. Teams from UKP4 
and Indonesia’s Ministry of the Environment then investigated 
the legality of all the oil palm concession permits in Tripa and 
cross-checked the NGO reports on illegal activities within 
each concession, finding them both accurate and verifiable. 
The teams paid special attention to the large-scale, highly 
publicized fires raging on most of the concessions at the time 
and found them in contravention of National Law 32/2009 
on the Protection and Management of the Environment, which 
specifically prohibits the use of fire to clear land and the clear-
ance of peat more than 3 m deep.

These investigations led public authorities to file additional 
legal cases against all of the major palm oil companies oper-
ating in Tripa. They included several civil cases filed by the 
Ministry of Environment against two of the companies and 
criminal cases brought by the state against these and two 
(and eventually three) other companies and some of their key 
personnel, mostly based on the illegal use of fire to clear land.

Lessons Learned
There are two ways to look at the Tripa case study. The 
conservation perspective places weight on the fact that 
Indonesia continues to experience forest clearance and loss 
of biodiversity. Many observers argue that the Tripa peat 
swamp forest and its orangutan population were already a 
lost cause when the area was taken out of the national forest 
estate in the late 1980s, and certainly by the time large-scale 
oil palm concessions were being issued in the 1990s. Indeed, 
there is a widespread perception in Indonesia that large com-
panies and powerful individuals essentially have a free hand 
to do whatever they want on APL lands, and that it is better 
to focus conservation efforts on areas with more obvious 
legal control or protection, such as within the national forest 
estate and in formal protected areas. By extension, however, 
this mindset writes off all but the broadest brushstrokes of 
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spatial planning and environmental management. Laws and 
regulations that forbid the burning of land, require the mainte-
nance of riparian zones and other environmentally sensitive 
areas, and protect endangered species should be enforced 
wherever they are applicable, be it within the forest estate or 
on APL lands.

The other way to look at the Tripa case is to recognize the 
capacity to create conditions under which at least some of 
the abovementioned laws can be enforced. An illegal oil palm 
concession has been successfully cancelled, a plantation 
owner and manager have been sentenced to prison terms, 
their plantation has been handed a multi-million dollar fine 
and further legal cases are ongoing or in the pipeline. In 
January 2014, following intense local lobbying, the provincial 
government began to block the drainage canals created by 
the company in the cancelled concession area; plans are also 
in place for a large-scale swamp forest restoration program. 
While the rehabilitation of a large, significant area of the Tripa 
peat swamp forests will take many years, legal precedents 
have been set and some first successes have been achieved.

As noted earlier, three main factors have contributed to 
these successes. The first is precise, accurate and verifiable 
data collection and reporting on variables such as peat depth, 
hotspots (fires), deforestation and environmental infractions. 
This documentation has allowed for the development of strong, 
clear legal cases against the companies based on largely indis-
putable evidence. 

The second key enabling factor has been the successful use 
of this information by a consortium of many actors, including 

environmental, social and human rights NGOs and local 
community members, to publicize the issues. This joint effort 
eventually developed into a major national and international 
campaign that gained and maintained global public interest, 
putting significant political pressure on key government actors 
to pursue legal action and helping to minimize opportunities 
for interference in the legal process.

The third main enabling factor is the presence of a govern-
ment agency (or agencies) with the political will to take action. 
In this case, the now defunct UKP4, the Ministry of Envi-
ronment and the Public Prosecution Service took the wealth 
of evidence and data on environmental wrongdoing and—
under public scrutiny and pressure—used it to prepare and 
prosecute cases.

Arguably, this third factor—namely the presence of govern-
ment agencies that are willing to enforce environmental laws—
is the most crucial. While communities and NGOs can file 
class action suits and administrative cases, only the Public 
Prosecution Service can argue criminal cases in Indonesian 
court. Donors interested in promoting better environmental 
law enforcement in Indonesia would do well to direct results-
based support toward the legal arm of the Ministry of the 
Environment and Forestry and the Public Prosecution Service. 

While current environmental legislation in Indonesia is not per-
fect, it does provide an adequate foundation for improving 
environmental management in the country. This will not hap-
pen overnight, but if further efforts are made to establish legal 
precedents, jail and fine senior offenders and sanction con-
cessionaires, it should be possible to turn the tide.
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effectively blocks access to courts by those 
who wish to challenge decisions made under 
that law (Oberndorf, 2012). 

Commentators have argued that the 
general process of judicial review would 
normally allow for legal challenges to envi-
ronmentally unsound acts, even if special-
ized laws are silent about this possibility 
(Oberndorf, 2006, 2012). Nevertheless, few 
court cases have involved challenges to gov-
ernment decisions that potentially harm the 
environment. Multiple factors may help to 
explain this situation, including the fact that 
local communities are not normally recog-
nized as legal persons; costly and inacces-
sible procedures; inadequate institutional 
capacity in government and civil society; 
and the limited independence and impar-
tiality of the judiciary—as well as the 
resulting lack of faith in the court system. 
As described in Case Study 4.1, however, 
environmental litigation is not unheard of, 
at least in some of the covered countries, and 
one important task is to assess the effective-
ness of legal action and understand the con-
ditions that make it possible.

Conclusion
This chapter has explored the legal frame-
works that regulate the interface between 
industrial agriculture and ape conserva-
tion. It has drawn on an analysis of trends 
in eight ape range states—including four in 
Central and West Africa, and four in South-
east Asia. It has also presented a case study 
that illustrates both the challenges affect-
ing those legal frameworks in practice, and 
the opportunities that are being pursued to 
harness the law for ape conservation. 

Overall, the analysis reveals multiple 
issues in the design of applicable laws and 
their operation in practice. The e is an inher-
ent tension between industrial agriculture 
and ape conservation, as goals and benefi-
ciaries differ significantly. Legal rules, and 

the institutions mandated to apply them, 
provide a basis for managing this tension. 
The approaches pursued in different coun-
tries vary depending on the institutional 
structures of the states, the laws that gov-
ern them and the division of competencies 
in decision-making. In most cases, such 
approaches have led to unsatisfactory solu-
tions that not only fail to resolve existing 
tensions, but also result in the significant 
loss of apes and ape habitat. 

A common characteristic across the coun-
tries under review is the concentration of 
power in state institutions. This aspect is 
primarily due to the fact that land and forest 
ownership in most of these countries is pre-
dominantly public, while collective land and 
resource rights based on customary laws are 
not sufficiently strong to protect communi-
ties. Concentration of power is also linked 
to the extensive prerogatives of the executive, 
and the limited opportunities for demo-
cratic scrutiny through parliament, public 
participation and other deliberative and 
accountability mechanisms. Thislegal con-
text facilitates very large land deals that fly in 
the face of social and environmental concerns. 

Similarly, shortcomings in the articula-
tion between land and forest legislation and 
decision-making create spaces for abuse by 
governments and companies, while produc-
tive use requirements can create perverse 
incentives and unintended consequences 
for ape conservation. World-class environ-
mental legislation may be designed in ways 
that are difficult to implement, particularly in 
resource-constrained countries. And legis-
lation aimed at protecting individual species 
provides few, if any, remedies to address the 
destruction of ape habitats, which indus-
trial agriculture has exacerbated. In other 
words, the design of legal frameworks, not 
just their implementation, matters a great 
deal in tackling the interface between indus-
trial agriculture and ape conservation. 

At the same time, the agribusiness–
conservation interface is also affected by gaps 

Photo: Public authorities 
filed legal cases against the 
major palm oil companies 
operating in Tripa, mostly 
based on the illegal use of 
fire to clear land.  
© Ian Singleton, SOCP
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in the capacity of government institutions 
to implement and enforce legislation, by 
political economy considerations affecting 
incentives for government agencies to apply 
and enforce legislation, and by uncoordi-
nated government or legislative action that 
creates legal uncertainty capable of under-
mining conservation efforts. In these con-
texts, mechanisms to ensure transparency, 
public scrutiny and accountability become 
crucial in advancing ape conservation. 

Overall, there is an urgent need to 
strengthen both procedural and substantive 
safeguards—in terms of their design and 
their implementation—to ensure that ape 
conservation considerations are properly 
factored into decision-making about devel-
opment pathways, including in relation to 
industrial agriculture. Procedural safeguards 
include not only impact assessment stud-
ies, such as project-specific EIAs and SIAs, 
but also strategic environmental assess-
ments for macro planning decisions, and 
mechanisms to translate findings of these 
impact assessments into operational risk-
mitigation tools. Substantive safeguards 
are designed to strengthen local rights to 
land and resources, which would make it 
more difficult for governments to allocate 
very large areas of land; they also involve 
the rethinking of approaches for the pro-
tection of apes in contexts where the main 
threat is not to individual apes as a pro-
tected species, but to their habitat. The case 
study from Aceh, Indonesia, highlights that 
some of the more promising enforcement 
mechanisms may come not from legislation 
that specifically protects apes from killing 
or hunting, but from forest fire regulations 
or public moratoria that indirectly protect 
ape habitats. 

The case study also suggests that three 
specific factors can help to promote better 
law enforcement, namely accurate documen-
tation of illegal activities; public campaigns 
that call on action from the government; 
and government agencies that are willing to 

act on the documentation of illegal activi-
ties. The case study shows that in contexts 
of limited enforcement and widespread 
impunity, effective action for ape conserva-
tion is possible and can deliver some tangi-
ble results.

Ultimately, the country reviews high-
light the pressing need to develop regulatory 
and enforcement strategies that can stem a 
tide underpinned by strong economic inter-
ests. This task requires not only imagina-
tive solutions, but also political action and 
alliances among multiple stakeholders to give 
real leverage to legal arrangements. 
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Endnotes
1  For example, Myanmar is debating a new National 

Land Use Policy, which, if adopted, would lead to 
reform of land legislation; see Myanmar (2014).

2  See Cambodia (1993a, art. 58); DRC (2006c, art. 9); 
Indonesia (1945, art. 33); Liberia (1984, art. 7); 
Malaysia (1957, art. 76; pt. IV, ch. 4); and Myanmar 
(2008, art. 37).

3  See DRC (2006c, art. 9) and Myanmar (2008, art. 37). 
4  For relevant regulatory instruments, see Cameroon 

(1974, 1994); see also Cotula and Mayers (2009). 
In Gabon, the land tenure regime is set out in a 
range of decrees, while Gabon (2001) regulates 
forestry; see also Alden Wily (2012). 

5  Thecountries that do not allow private land own-
ership are Myanmar (Oberndorf, 2012) and the 
DRC (USAID, 2010a). 

6  This observation applies to the ownership of land; 
private ownership of forests is explicitly allowed 
only in Cambodia (Oberndorf, 2006), Cameroon 
(USAID, 2011) and Liberia (USAID, 2010b). 

7  The relevant laws are Cameroon (1974, art. 16) and 
DRC (2011c, arts 16–25).

“Ultimately, 
the country  
reviews highlight 
the pressing  
need to develop 
regulatory and  
enforcement  
strategies that  
can stem a tide 
underpinned by 
strong economic 
interests.” 
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8  For relevant regulations, see Gabon (1967, 1987a); 
Indonesia (1999, arts 5, 67); Liberia (1904, 1956); 
Malaysia (1930, 1965a); and Sarawak (1958).

9  Cameroon (1974) is one example.
10  For instance, it has been noted that communities in 

Myanmar are required to harvest certain valuable 
plant species in the forest. While this approach 
makes the forests better suited for commercial pur-
poses in the long run, such “productive use” is of 
little benefit to the community, which perceives it 
as a “price” for securing their land tenure (Burma 
Environmental Working Group, 2011). Similar 
productive use requirements feature in relevant 
legislation in Cambodia, the DRC and Indonesia 
(Indonesia, 1960; Cambodia, 2002; DRC, 2011c). 

11  The examples refer to Gabon (1961, art. 1) and 
Indonesia (1999, art. 4).

12  Concession contracts from Liberia and Cameroon, 
reviewed by the authors. 

13  See Liberia Extractive Industries Transparency 
Initiative (LEITI n.d.). 

14  See, in particular, Liberia (2009a, art. 5.4).
15  Thetwo most recently adopted stand-alone general 

laws on environmental protection are the DRC’s Law 
on Basic Principles of Environmental Protec tion 
of 2011 and Myanmar’s Environmental Conserva-
tion Law of 2012 (DRC, 2011d; Myanmar, 2012b).

16  Indonesia (2009) is an example of the inclusion 
of “best practice.” For a thorough overview, see 
Syarif (2010).

17  Malaysia, which is a federal state, has transferred 
much of the competency on these matters to its 
autonomous states; in contrast, Indonesia has 
drawn up separate EIA processes for each of its 
autonomous regions. See Indonesia (1945, 1960, 
1999, 2009); Malaysia (1930, 1957, 1965a, 1968a, 
1968b, 1980, 1984, 2002); and Syarif (2010).

18  For instance, the DRC’s Law on Basic Principles 
of Environmental Protection of 2011 makes no 
reference to the areas set out in the Forest Code of 
2002, nor does it explicitly state how areas desig-
nated under the Protected Areas Decree of 2008 link 
back to the protected forest zones regulated under 
the forest legislation (DRC, 2002, 2008b, 2011d).

19  The following countries clearly single out national 
parks as separate areas that require the highest 
level of conservation, and therefore particular pro-
cedures for their designation: Cameroon, where 
parks are established by a decree of the prime 
minister (Tieguhong and Betti, 2008); Gabon, where 
all national parks are designated or changed by 
law based on the National Parks Law (Gabon, 
2007, art. 4); Indonesia, where changes of  “signifi-
cant impact, scope and strategic value” can be made 
by the House of Representatives based on the 
National Law on Forestry (Indonesia, 1999, art. 19); 
and Liberia, where they are established by recom-
mendation of the Forest Development Authority, 

through the declaration of the president, and 
adopted by the legislature, based on the National 
Forestry Reform Law (Liberia, 2006, ss. 9.2–9.5).

20  Examples of this sort of decision-making proce-
dure are the rules on forest zoning set out in 
Cambodia’s Law on Forestry of 2002, which 
specifies that the physical condition of a forest is 
the sole factor that determines to which zone—
production or conservation—the area belongs 
(Cambodia, 2002, art. 12), and Indonesia, where the 
decision is based on the outcome of “integrated 
research,” as stipulated in the Regulation on Pro-
cedure for Changing Function of the Forest Zone 
(Indonesia, 2010). 

21  See Stevens et al. (2014).
22  Exceptions apply in rare circumstances, when 

apes are perceived to threaten human life or prop-
erty; see Table 4.4.

23  The e are some exceptions; in Indonesia, for 
example, the EMA clearly mandates general 
institutions to monitor environmental compliance 
(Indonesia, 2009).

24  See, for example, DRC (2002, art. 134); Gabon 
(2007, art. 72); Indonesia (2009, arts 91–93); and 
Liberia (2006, s. 20.10).

25  Thecase was Foundation for Environment v. China 
Road and Bridge Corporation; for an extensive 
analysis, see Fuo and Semie (2011).

26  See Transparency International (2014).
27  National Law No. 11 was essentially the Aceh Spe-

cial Autonomy Law required in the 2005 Helsinki 
peace agreement.

28  The National Law No. 26/2007 on Spatial Planning 
is part of the ongoing reversal of the decentrali-
zation trend that occurred in the years following 
the fall of President Soeharto (apparently his pre-
ferred spelling, “Suharto” is more commonly used 
in the international English-language media) in 1998, 
under which wide powers to allocate and grant 
permits to use land were devolved to the provincial 
and especially to the district level. Recent legisla-
tion, such as the abovementioned Law No. 26, has 
increasingly required local governments to con-
form to national guidelines on land use allocation 
and permits, even in areas with special autonomy, 
such as Aceh. National legislation such as the ban 
on the use of fire for land clearing, the ban on the 
conversion of deep peat, the requirement to main-
tain riparian buffers in plantations and other con-
cessions, the criteria for determining areas requiring 
environmental protection (including national strate-
gic areas for this purpose) and national conservation 
legislation protecting species and habitats should 
now be universally followed. While some confusion 
and apparent contradictions remain in the legislation 
and regulation of different sectors, there is no doubt 
that today’s wealth of legislation can be employed to 
enforce better environmental practice in Indonesia.
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Introduction
Industrial agricultural production in the 
tropics is known to have adverse social and 
environmental impacts (CBD, 2010). Firms 
—especially the ones exposed to consumer 
preference, such as retailers, processors 
and consumer goods manufacturers—are 
increasingly responding to these concerns. 
Nations in the tropics have established com-
prehensive political, legal and institutional 
frameworks to conserve biodiversity, includ-
ing additional protections for great apes and 
gibbons; however, they continue to face 
challenges with respect to fulfilling their 
obligations under international environ-
mental treaties such as the Convention on 
International Trade in Endangered Species 
(CITES), the Convention on the Conserva-
tion of Migratory Species, the Convention 

CHAPTER 5

From Process to Impact of a 
Voluntary Standard: The Round-
table on Sustainable Palm Oil
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on Biological Diversity, the Convention 
on Wetlands of International Importance 
(Ramsar Convention) and the World Herit-
age Convention (Adams, 2004; Ruysschaert, 
2013). Furthermore, as a majority of agricul-
tural development occurs on remote forest 
frontiers, the enforcement of compliance 
tends to be poor.

Over the past ten years, firms and non-
governmental organizations (NGOs) have 
responded by pushing for global sustainable 
standards for a range of agricultural com-
modities—with the aim of transforming 
global markets towards sustainability. One 
result has been the establishment of a number 
of roundtables that include private stakehold-
ers of a supply chain, such as the Roundtable 
on Sustainable Palm Oil (RSPO), the Round-
table on Responsible Soy, the Better Sugar 
Cane Initiative, the Better Cotton Initiative, 
the Roundtable on Sustainable Biomaterials 
(for agro-fuels) and the Sustainable Natural 
Rubber Initiative. The global standards pro-
moted by these roundtables are comple-
mented by the work of various organizations 
with specific social or environmental focuses. 
One of them, the Rainforest Alliance—which 
was established in 1987 and today counts 
35,000 members—works with growers of 
commodities such as cocoa, coffee, palm 
oil and tea to conserve natural resources 
and ensure the long-term economic health 
of communities.

Th  most important voluntary standard 
in relation to great apes and gibbons, and 
perhaps for tropical biodiversity generally, 
is currently the palm oil standard governed 
by the RSPO. Palm oil accounts for about 
40% of the global supply of vegetable oil 
(approximately 70 billion tons per year)—
36% from the fruit of the palm and 4% from 
the palm kernel, the seed. Oil palm is grown 
in 27 tropical rainforest countries, but two 
alone account for 85% of the global palm oil 
production: Indonesia (54%) and Malaysia 
(31%). Palm oil demand continues to rise at 
rates of more than 6% per year (USDA, 2015). 

Oil palm grows mainly in lowland humid 
areas (up to 1,000 m), which also serve as 
the natural habitats of most great apes and 
gibbons in Asia and Africa (Wich et al., 2011, 
2014). In Southeast Asia, there is direct com-
petition between land use allocation for agri-
cultural expansion and forest conservation, 
which also covers orangutans and gibbons 
(Fitzherbert et al., 2008). Widespread oil palm 
expansion is considered the most signifi-
cant threat to apes, especially the Sumatran 
orangutan, far outweighing other dangers 
such as hunting, live animal trade and dis-
eases (Wich et al., 2011). 

This chapter explores in detail how the 
RSPO approaches the daunting task of effec-
tively protecting biodiversity, especially 
apes and gibbons, considering the huge 
demand for agricultural expansion for oil 
palm cultivation. 

The key findings include:

  In Asian contexts, great ape habitats are 
considered a part of agricultural land-
scapes, as opposed to landscapes that are 
being negatively affected by agriculture. 
A similar trend is being observed in 
Africa, raising questions about long-term 
ecological viability, especially in view of 
the absence of effective land use plan-
ning at the national level.

  Certified sustainable palm oil (CSPO) 
represents a mere 20% of global palm 
oil production; only half of it is sold 
with the CSPO label, which commands 
premium pricing. The remainder is sold 
as conventional oil without any premium, 
reportedly due to insufficient demand 
for sustainable oil, largely because only 
Western countries purchase CSPO and 
there is a lack of confidence in the certi-
fication process.

  TheRSPO process involves a wide range 
of private stakeholders along the supply 
chain and follows key democratic prin-
ciples, including participation, inclusivity 
and consensus. As a consequence, the 

“In Asian  
contexts, great 
ape habitats are 
considered a part 
of agricultural 
landscapes,  
as opposed  
to landscapes 
that are being 
negatively  
affected by  
agriculture.” 
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process of reaching agreements that 
strengthen social and environmental 
indicators tends to be slow.

  Despite the implementation of the 
RSPO guidance document—the Prin-
ciples and Criteria for Sustainable Palm 
Oil Production—efforts to protect bio-
diversity are not necessarily effective, 
due to a number of factors. In particu-
lar, only a small number of growers are 
members of the RSPO and undertake 
certification; the guidance leaves room 
for interpretation, which allows grow-
ers to reduce conservation areas; provi-
sions do not apply to non-members, 
meaning that they are free to clear-cut 
forests that the RSPO has earmarked 
for conservation; not all local actors, 
smallholders or small-scale producers 
are included in the RSPO; and, in cer-
tain contexts, state regulations negate 
RSPO agreements. 

  After ten years of existence, the RSPO 
has acknowledged internal structural 
weaknesses that have kept it from pre-
venting habitat destruction and securing 
ecologically viable conservation areas; 
accordingly, it has shifted its focus to raise 
global demand for CSPO and to enhance 
the credibility of the CSPO certification 
process, primarily by improving trace-
ability and transparency across the entire 
supply chain, as well as by promoting 
RSPO+, which provides additional social 
and environmental safeguards.

  The RSPO continues to face major chal-
lenges in identifying effective ways to 
factor local, socioecological contexts into 
its approach.

Th  chapter is split into three main sec-
tions. The first describes the RSPO: its history, 
architecture and operation as a democratic 
institution with a global vision. Thesecond 
presents details on the challenges the RSPO 
faces in its efforts to achieve impact. Th  

final section discusses the RSPO’s decision 
to shift its emphasis toward transparency 
and traceability across the entire supply 
chain in order to achieve the desired impacts 
on the ground. Thischapter also features two 
case studies on how two leading agribusi-
nesses—Wilmar and Olam—interpret and 
implement RSPO principles and criteria. 

Launching an Institution 
with a Global Vision: The 
Creation, Architecture and 
Operation of the RSPO
Palm oil is currently the most widely used 
vegetable oil and demand is expected to 
continue to rise due to growth in global 
human populations and improved stand-
ards of living. Demand is likely to increase 
for food and non-food uses, including bio-
fuel (Vis et al., 2012). Oil palm is the most 
efficient crop with which to produce vege-
table oil (USDA, 2015). It thrives in tropical 
climates, which is also where some of the 
most biologically diverse ecosystems on 
earth are found (Fitzherbert et al., 2008). 

Traditionally, oil palm cultivation took 
place in palm groves and as part of mixed 
farms in Africa; it originated in the humid 
tropical forests along the Gulf of Guinea in 
West and Central Africa. It was brought to 
Asia in 1848, and the first large plantations 
were planted in Sumatra in 1911 (Corley and 
Tinker, 2003). The industry developed in 
Indonesia and Malaysia, where significant 
improvements were made in plant material 
and management practices, enabling crop 
production at significant economies of scale. 
Although African-grown palm oil still sup-
plies much of the domestic and regional 
demand in some areas (see Chapter 3), most 
countries are now importing the oil from 
Asia, with Malaysia and Indonesia dominat-
ing the world supply (USDA, 2015). 

“Widespread 

oil palm expansion 

is considered the 

most significant 

threat to apes,  

especially the  

Sumatran  

orangutan.” 
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TheRSPO was initiated in 2001 by Migros, 
the largest consumer goods manufacturer 
and retailer in Switzerland, and facilitated 
by the World Wildlife Fund (WWF).  It was 
created after a group of European retailers, 
processors and consumer goods manufac-
turers became increasingly worried about 
their public image in connection with news 
about deforestation in Southeast Asia; begin-
ning in 1997, the international media had 
begun to report on large-scale forest fires that 
were producing extensive smoke and haze 
(Ruysschaert, 2013). The Swiss public was 
particularly concerned as Bruno Manser, a 
national activist who had led an interna-
tional campaign highlighting rainforest 
destruction in Malaysia, disappeared in 
those forests in 2000 (BMF, n.d.). In addi-
tion, a number of downstream firms are 
based in the Netherlands, Switzerland and 
the United Kingdom, which also host the 
headquarters of some of the most powerful 
conservation NGOs, such as Friends of the 
Earth, Green peace and WWF. Firms there-
fore sought both to protect their reputation 
and to secure their long-term supply by 
seeking partnerships with the environmen-
tal sector (de Man, 2002). 

Th  European firms secured the partici-
pation of some of the world’s biggest palm 
oil producers and traders, especially in 
Malaysia, as well as the Malaysian Palm Oil 
Association and the Indonesian Palm Oil 
Association. The e stakeholders and some 
key NGOs, such as WWF and Oxfam Novib, 
then established the RSPO as a yearly round-
table in 2003, and as an association with 
about 50 members the following year (RSPO, 
2004a). RSPO membership has steadily 
grown, reaching approximately 1,100 ordi-
nary members as of February 2015 (RSPO, 
n.d.-d). The members are divided into seven 
categories: oil palm growers; palm oil pro-
cessors; consumer goods manufacturers; 
environmental NGOs; social NGOs; banks 
and investors; and retailers. 

RSPO Principles and Criteria
In 2011, the RSPO adopted a global vision 
to “transform markets to make sustainable 
palm oil the norm”; however, its basic objec-
tive is more humble, namely promoting the 
growth and use of sustainable palm oil (RSPO, 
2004b, n.d.-e). While there is no agreed 
definition of sustainability, the results are 
assumed from the application of the follow-
ing eight principles:

Photo: Sustainable palm oil 
includes a commitment to 
environmental responsibility 
and consideration of employ-
ees and communities.  
© Wilmar International
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1.   commitment to transparency;
2.  compliance with applicable laws and 

regulations;
3.  commitment to long-term economic and 

financial viability;
4.  use of appropriate best practices by grow-

ers and millers;
5.  environmental responsibility and con-

servation of both natural resources and 
biodiversity;

6.  responsible consideration of employees 
and of individuals and communities 
affected by growers and mills;

7.   responsible development of new plant-
ings; and

8.  commitment to continuous improvement 
in key areas of activity (RSPO, 2013b). 

The e principles, with their associated 
criteria and indicators, constitute a detailed 
guidance document—the Principles and 
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Criteria for the Production of Sustainable 
Palm Oil, which is also known as the P&C, 
the RSPO standard or the RSPO agree-
ments. The document was approved at the 
RSPO General Assembly (GA) of 2007, 
after a two-year trial period. Further refine-
ment during a round of negotiations in 
2012–3 strengthened its environmental cri-
teria and indicators. The next round of 
negotiations is expected to review this docu-
ment after another five years (RSPO, 2013b). 
In this context, sustainability can be under-
stood as a working concept to be improved 
over time, as each stakeholder category 
defends its own interests while all strive to 
advance together. 

Following the RSPO GA approval of 
the guidance document in 2007, the RSPO 
introduced CSPO to the market in 2008. 
Certification enables downstream firms to 
label the final branded product with a distinc-
tive CSPO trademark. Certification involves 
a two-step process in which the oil palm 
plantations and the mills—both of which are 
generally operated by large-scale producers 
—must be RSPO-certified. Growers are cer-
tified once an RSPO assessor has checked 
that they successfully implemented the prin-
ciples and criteria of the guidance docu-
ment in establishing and then managing 
their plantations.

Theimplementation of the detailed cri-
teria and indicators associated with Princi-
ples 5 and 7 in particular ensures that RSPO 
certification contributes to the conservation 
of biodiversity. Principle 5 deals explicitly 
with biodiversity conservation, requiring the 
grower to conserve species and habitats and 
to control hunting. Individual ape species are 
not mentioned, but they are included in the 
more general wording, which stipulates that 
“rare, threatened or endangered species [. . .] 
shall be identified and [. . .] maintained and/
or enhanced” (RSPO, 2013b, p. 25). 

Principle 7 deals with new plantings—the 
stage at which there is a potential impact on 
ape habitats. It specifies that, as of Novem ber 

2005, new plantings cannot replace primary 
forest or high conservation value (HCV) 
areas, which are particularly important to 
apes (RSPO, 2013b). For new plantation 
developments, planters must also comply 
with the RSPO New Planting Procedure, 
which requires independent environmental 
and social impact assessments (ESIAs) and 
HCV assessments. The latter have to be con-
ducted by assessors who are approved by 
the HCV Resource Network, a group of 
organizations and certification bodies (HCV 
Resource Network, n.d.). The e assessments 
must consider the presence and status of 
primary forests, HCV areas, peatlands and 
land owned by local people; they must also be 
posted alongside relevant management plans 
on the RSPO website for a 30-day public con-
sultation period. The RSPO considers com-
ments within this period and any serious or 
sustained objections must be resolved before 
field operations commence (RSPO, n.d.-c).

RSPO Architecture
Over time, the RSPO developed into an insti-
tution comp0sed of three main bodies: 

  the GA; 
  the Board of Governors; and
  the Secretariat.

The RSPO GA is the main body and 
meets each November. Every ordinary mem-
ber may present resolutions to advance its 
agenda and may cast one vote; GA endorse-
ment requires a simple majority. In practice, 
three broad groups can be distinguished in 
the area of conservation: environmental 
NGOs, which present draft resolutions with 
a view to enhancing implementation of the 
guidance document to realize conservation 
gains, especially for ape habitat conservation, 
as discussed below; growers, who are often 
opposed to such resolutions due to the direct 
economic cost of implementing them; and 
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downstream firms, which demand CSPO, are 
indifferent to production requirements and 
do not bear the direct costs associated with 
implementing the resolutions (Ruysschaert 
and Salles, 2014). 

In practice, the environmental NGOs 
get support from most of the downstream 
firms that form the bulk (close to 80%) of 
RSPO members and therefore control the 
GA. As a result, their resolutions usually 
pass despite the growers’ opposition and the 
underrepresentation of environmental NGOs, 
which account for less than 3% of the RSPO 
members (RSPO, n.d.-d). 

Two of these resolutions have contributed 
to ape conservation by according enhanced 
protected status to two specific ape habitats, 
thereby preventing RSPO members from 
converting those forests into plantations. 
The first of these, presented by the PanEco 
Foundation at the GA in 2008, concerned 
“the primary rainforests of Tripa”—600 km² 
(60,000 ha) of peat swamp forest on the 

coast of Aceh, Sumatra. Tripa is an integral 
part of the world-famous Leuser Ecosystem, 
which is known for harboring the highest 
densities of orangutans globally. Th  second 
resolution, introduced by the Sumatran 
Orangutan Society at the GA in 2009, related 
to the “Bukit Tigapuluh Ecosystem,” an 
orangutan reintroduction area on Sumatra. 

Other regulations have affected ape 
conservation indirectly. The New Planting 
Procedure, which was proposed by WWF at 
the 2008 GA, requires growers to conduct 
a transparent public consultation for new 
permits on forestland before the land may be 
converted into oil palm plantations. Thispro-
cess allows stakeholders—especially NGOs 
and affected communities—to raise concerns 
before it is too late, for example if a planned 
conversion were to entail the destruction 
of ape habitat. At the 2009 GA, Wetlands 
International proposed the “establishment of 
a working group to provide recommenda-
tions on how to deal with existing plantations 

TABLE 5.1

RSPO Board of Governors, February 2015

Category of members Number of members Names of members

Palm oil growers: one each from Malaysia, 
Indonesia, small-scale producers and other 
parts of the world

4 United Plantations Bhd
PT Agro Harapan Lestari
FELDA
Agropalma 

Palm oil processors 2 AarhusKarlshamn (AAK)
IOI Loders Croklaa

Consumer goods manufacturers 2 Unilever
Mondele ¯ z International 

Retailers 2 Retailers’ Palm Oil Group
Marks & Spencer

Banks and investors 2 Rabobank
HSBC

Environmental NGOs 2 WWF International
Conservation International

Social NGOs 2 Oxfam Novib
Both ENDS

Total members 16

Data source: RSPO (n.d.-a)
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on peatlands,” largely to minimize oil palm 
expansion into peatlands, but also to prevent 
expansion into HCV forest. As a consequence, 
the guidance document was reworded to 
require efforts to minimize greenhouse gas 
emissions. This regulation supports apes 
as they live on high-carbon peatlands and 
in high carbon stock (HCS) forests, such as 
primary forests (Wich et al., 2011). 

Between GAs, a 16-member Board of 
Governors1 provides the strategic direction 
of the RSPO, negotiating the implementa-
tion of GA decisions, giving instructions to 
the Secretariat to implement decisions and 
representing the organization. During the 

GA, members from each category are elected 
to serve on the board for a two-year period 
(see Table 5.1). 

TheSecretariat manages the RSPO, organ-
izing the yearly roundtable associated with 
the GA, promoting the RSPO worldwide 
and implementing the Board’s decisions. It 
manages the RSPO’s operational structure, 
which consists of four permanent Stand-
ing Committees (SCs) made up of RSPO 
members. The e are the SC on Standards & 
Certification, Trade & Trace ability, Commu-
nications & Claims, and Finance (see Figure 
5.1). Working groups set up to deal with long-
term issues support the committees, while 

Ordinary members

General Assembly

Board of Governors Secretariat

Working Group
Smallholders

Working Group Biodiversity &  
High Conservation Values

Working Group
Greenhouse Gas

Standing Committee 
(SC) Trade &  
Traceability

SC Communications 
& Claims

SC Standards & 
Certification

SC Finance

Task Force
Compensation

Task Force High 
Conservation Values

FIGURE 5.1 

RSPO Structure Highlighting Bodies that Focus on Biodiversity

Source: Ruysschaert (2013)
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short-term task forces are established to deal 
with specific issues. The Permanent Com-
mittee on Standards and Certification—
through its Working Group on Biodiversity 
and High Conservation Values, Working 
Group on Greenhouse Gas and the Task 
Force on Compensation and Task Force on 
High Conservation Values—contributes 
directly to issues related to ape conservation 
(see the bodies marked in red in Figure 5.1). 

The Quest for Legitimacy
As with other voluntary schemes with a 
global vision to transform a market, the 
RSPO is confronted with a dual challenge: to 
establish itself as a legitimate global standard 
while also holding its members accountable 
for their commitments (Ruysschaert and 
Salles, 2014). To meet that challenge, all the 
working groups and task forces function 
based on three principles: 

  inclusive participation in each member 
category; 

  consensus-building in reaching agree-
ments; and 

  transparency during the negotiation pro-
cess and with respect to decisions made. 

The implementation of these principles is 
intended to ensure the legitimacy of the 
agreements and to make members account-
able for their actions in the implementation 
process, since they are the ones that negotiate 
and endorse the agreements.

To achieve environmental effectiveness 
and thus encourage growers to be account-
able, the RSPO has made special efforts to 
ensure transparency, which is reflected in 
RSPO Principle 1. It has established a user-
friendly system based on a database of 
member profiles, a public consultation pro-
cedure for new plantings and a complaints 
procedure (which is used to apply sanction 
mechanisms). In addition, members are 

required to provide an “annual communica-
tion of progress” (ACOP); this information 
is accessible on the RSPO website and is used 
in RSPO reports that benchmark the mem-
bers (RSPO, 2014a).

In addition to adhering to operational 
principles, debates among stakeholders con-
sider issues such as: 

  accountability; 
  additionality; 
  feasibility; 
  flexibility; 
  inclusiveness; 
  pragmatism; 
  rationality; and 
  scientific robustness. 

The management structure seeks to depo-
liticize the debate among the members 
(Boltanski and Chiapello, 2011; Cheyns, 2012). 
This approach facilitates communication 
among the stakeholders, as the terminology 
used in debates is compatible with the 
working styles of companies as well as 
NGOs (Persey et al., 2011; Ruysschaert and 
Salles, 2014).

Case Studies: Industry 
Applications of RSPO 
Principles
The case studies presented in this section 
focus on two main industrial agricultural 
companies whose operations have had a 
direct impact on deforestation and forest 
degradation. Case Study 5.1 considers Wilmar 
International’s management of oil palm plan-
tations in areas of significant biodiversity, 
while Case Study 5.2 examines the process 
by which Olam International selects new 
sites for development and CSPO production 
according to the RSPO standard. 
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CASE STUDY 5.1 

Conservation in an Agricultural Landscape: 
Wilmar International
Wilmar International was founded in 1991. It has since risen to 
be Asia’s leading agribusiness group with business activities 
encompassing the entire value chain of agricultural commodity 
processing, from the field to branding, marketing and distri-
bution of a wide range of agricultural products. Wilmar and its 
joint venture plantations have a total of 2,860 km² (286,000 ha) 
of planted area in Indonesia, Malaysia and Africa. In addition, 
Wilmar also manages approximately 410 km² (41,000 ha) of 
schemed smallholders in Indonesia, under the Indonesia 
Plasma Scheme, and 1,370 km² (137,000 ha) of smallholders 
and outgrowers under a joint venture arrangement in Ivory 
Coast and Uganda. In the oil palm sector, Wilmar is not only 
one of the largest palm oil producers, it is also the main palm 
oil trader, holding 40% of the international market. 

In 2005, soon after the RSPO was established, Wilmar 
Interna tional became an RSPO member. It actively partici-
pates in the RSPO’s various working groups, including the 
ones that address conservation issues. While learning to 
become sustainable on the ground and implementing the 
RSPO’s principles and criteria, Wilmar has been the target 
of a number of environmental NGO campaigns. Some NGOs 
filed complaints directly with the RSPO complaints panel, for 
example regarding Wilmar’s operations in Nigeria in 2012, 
while others have made findings public, such as Greenpeace, 
which issued a press release in 2013 to point the finger at 
the company for clearing forests and endangering wildlife in 
Indonesia (Greenpeace, 2013; RSPO, 2013a).

Wilmar’s sustainability commitments have been strength-
ened over time, largely in response to those campaigns. 
Wilmar not only assesses and manages HCV areas as 
required by the RSPO (see Box 5.1), but also announced a 
corporate policy of “no deforestation, no peat, no exploitation” 
in 2013. The policy is aimed at protecting forests, peatlands 
and human and community rights. The implementation of the 
policy requires assessments to be conducted for HCV forest 
areas, as well as for HCS areas, prior to the clearing of any land. 
Wilmar’s assessment process—which includes stakeholder 
consultations—is designed to help the company minimize the 
impact of its operations on local communities and biodiversity. 
In 2015, Wilmar became the first agricultural commodities 
firm to disclose the names and locations of all of its suppliers 
in its Indonesian and Malaysian supply chain, in an effort to 
raise transparency and address deforestation (TFT, 2015). 

Wilmar engages in the management of HCV areas in a number 
of ways, such as by participating in a state-run conservation 
program, in which Wilmar staff members are appointed as 
honorary wardens and rangers (see HCV Initiative 1); by part-
nering with conservation NGOs to implement conservation 
activities, monitoring and evaluation of the HCV areas (see 
HCV Initiatives 2 and 4); and by providing managed sites for 
the reintroduction of captive apes (see HCV Initiative 3).

HCV Initiative 1:  
Honorary Wildlife Rangers in Sabahmas Plantations

In East Malaysia, which is 
also known as Sabah, 
Wilmar has an enforcement 
unit whose members have 
been appointed as honorary 
game wardens or honorary 
wildlife rangers. As such, 
they have the authority to 
prevent any illegal wildlife 
hunting and transportation 
in Wilmar’s plantations and 
in the adjacent areas. 

Wilmar gives high priority to 
the honorary wildlife rangers 
initiative in its Sabahmas 
Plantations, as the western 
border of the plantation is 
adjacent to the Tabin Wild-
life Reserve, a 1,200-km² (120,000-ha) Class 1 (totally pro-
tected) area. It is home to the critically endangered Sumatran 
rhinoceros (Dicerhorinus sumatrensis) and other endangered 
species, such as the Bornean orangutan (Pongo pygmaeus 
morio), Bornean pygmy elephant (Elephas maximus borneen-
sis), banteng (Bos javanicus), Malayan sun bear (Helarctos 
malayanus) and the Bornean clouded leopard (Neofelis diardi 
borneensis).² 

In 2001, Sabahmas Plantations established its own conser-
vation area of 5.27 km² (527 ha) consisting of a contiguous 
secondary forest ridge and adjacent flat areas that extend 
into the Tabin Wildlife Reserve. The conservation area was 
subsequently named the Sabahmas Conservation Area (SCA). 
Planting of oil palm was deferred because several herbivorous 
species—such as the banteng, sambar deer (Rusa unicolor) 
and Bornean bearded pig (Sus barbatus)—were observed 
grazing in the area. While the SCA provides a safe haven for 
wildlife, the challenge is to ensure the continued security of 
this area. The discovery of a Sumatran rhinoceros carcass 
by the side of a highway in 2006 highlighted the need for 
stronger enforcement around the SCA and Tabin Wildlife 
Reserve and gave rise to the collaboration between Wilmar 
International and Sabah’s Wildlife Department.

In September 2008, a unit of 16 honorary wildlife rangers was 
established for the SCA. The unit conducts daily patrols on 
the road and waterways that lead into and out of the Tabin 
Wildlife Reserve. In addition, the unit sets up roadblocks on the 
access roads in an effort to reduce the removal of prohibited 
forest products, particularly poached wildlife. Within the first 
four months of operation, about 20 arrests were made; the 
integrity of the unit was further established by their involvement 
in special sting operations conducted by the Sabah Wildlife 
Department. Since then, there has been a reduction in the 
number of arrests, possibly linked to a reduction in poaching 
incidents; between 2012 and 2014, no arrests were made. 

Photo: In Sabah, Wilmar has an 

enforcement unit whose members 

have been appointed as honorary 

game wardens. They have the authority 

to prevent any illegal wildlife hunting 

and transportation in Wilmar’s planta-

tions and adjacent areas.  

© Wilmar International
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HCV Initiative 2:  
SMART for HCV 

One of the core activities related to manage-
ment of HCV areas is the regular monitoring 
and patrolling of HCV areas by specially 
designated teams. Since a large amount of 
data is collected during each monitoring ses-
sion, Wilmar has had to introduce a system to 
analyze and manage this information. To do so, 
the company partnered with the Zoological 
Society of London in 2013 to develop and 
field test the use of the Spatial Monitoring and 
Reporting Tool (SMART) in Central Kalimantan 
on the island of Borneo. SMART is designed 
to measure, evaluate and improve the effec-
tiveness of wildlife enforcement patrols and 
site-based conservation activities. Wilmar has 
pioneered the use of SMART in a production 
landscape; to enable the teams to analyze 
and determine potential vulnerabilities within 
their HCV sites, the data are displayed in a 
spatial format. SMART is being piloted at a 
number of sites and there are plans to review 
its effectiveness and potential for replication 
in other plantations with HCV areas. Wilmar 
has also partnered with a number of academic 
institutions to study the effect of HCV areas 
on biodiversity in a production landscape. 

HCV Initiative 3:  
Gibbon Conservation in Sumatra

In 2008, Kalaweit, a gibbon conservation pro-
ject in Indonesia, approached PT Kencana 
Sawit Indonesia, a subsidiary of Wilmar, 
with a request to reintroduce gibbons into the 
company’s HCV areas. Subsequently, in April 
2014, Kalaweit and the subsidiary signed a 
partnership agreement to reintroduce a popu-
lation of siamangs (Symphalangus syndactylus) 
into an HCV management area. The selected 
area is located at Bukit Tengah Pulau, in West 
Sumatra, and covers roughly 3.6 km² (360 ha). 
This HCV area was selected based on two 
criteria: the forest provides a suitable habitat 
for the siamangs and there is no existing 
siamang population in the area, hence no 
possibility of conflict with other gibbons. In 
addition, Kalaweit is confident that the HCV 
areas within Wilmar’s plantations provide ade-
quate protection from illegal activities due to 
the company’s established monitoring and 
patrolling programs. At the time of writing 
this report, the siamangs were in pre-release 
cages on site, as part of the acclimatization 
phase prior to release. 

BOX 5.1 

HCV Areas 
The Forest Stewardship Council introduced the concept and definition 
of HCV as a means to identify and manage environmental and social 
values in forest production landscapes. It has since been used as a 
tool in other production landscapes (Brown et al., 2013). As Figure 5.2 
illustrates, there are six defined HCVs.

FIGURE 5.2

The Six High Conservation Values

HCV 1 Species diversity 
Concentrations of biological diversity, including endemic species and 
rare, threatened or endangered species, that are significant at the global, 
regional or national level. 

HCV 2 Landscape-level ecosystems and mosaics 
Large landscape-level ecosystems and ecosystem mosaics that are 
significant at the global, regional or national level, and that contain viable 
populations of the great majority of the naturally occurring species in 
natural patterns of distribution and abundance. 

HCV 3 Ecosystems and habitats 
Rare, threatened or endangered ecosystems, habitats or refugia. 

HCV 4 Ecosystem services 
Basic ecosystem services in critical situations, including protection of 
water catchments and control of erosion of vulnerable soils and slopes. 

HCV 5 Community needs 
Sites and resources fundamental for satisfying the basic necessities of 
local communities or indigenous peoples (such as livelihoods, health, 
nutrition and water), identified through engagement with these commu-
nities or indigenous peoples. 

HCV 6 Cultural values 
Sites, resources, habitats and landscapes of global or national cultural, 
archaeological or historical significance, and/or of critical cultural, 
ecological, economic or religious/sacred importance for the traditional 
cultures of local communities or indigenous peoples, identified through 
engagement with these local communities or indigenous peoples.

Source: HCV Resource Network (2013, p. 3)
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HCV Initiative 4:  
Tripartite Collaboration on Best Management Practices 
for Orangutan Conservation in Central Kalimantan

Wilmar’s Central Kalimantan Project is a contiguous planta-
tion area on Borneo that is separated into seven land holding 
companies. Three of the seven plantations have populations 
of orangutans and cover approximately 107 km² (10,700 ha). 

In 2011, as part of managing these orangutan populations, 
Wilmar collaborated with the Central Kalimantan Provincial 
Government and the Borneo Orangutan Survival Foundation 
to develop best management practices (BMPs) for orangutans 
in oil palm plantation landscapes (see Box 5.2). The BMP ini-
tiative had two key objectives:

  to obtain agreement with local communities on HCV man-
agement; and 

  to obtain legal status of the HCV area as an orangutan 
habitat.

One of the plantations with orangutan populations was selected 
as a pilot project and four activities were conducted to reach 
the objectives: 

  information awareness sessions for the local communi-
ties, to increase their knowledge and understanding of 
HCVs and orangutans;

  development of partnerships with local communities for 
HCV area management;

  development and distribution of publications on HCVs and 
orangutan conservation; and 

  program monitoring and evaluation. 

In addition to the BMPs, biodiversity surveys and nest cen-
suses are being conducted to obtain baseline information for 
monitoring changes in habitat quality. The Central Kalimantan 
Project uses standard operating procedures for the manage-
ment of orangutan areas and actions to be taken when orangu-
tans are spotted. The results have included the demarcation 
of a 25-meter HCV buffer zone, orangutan habitat enrichment 
planting, and education and social awareness activities for the 
workers and local communities. 

The most common threats are land clearance, logging and 
mining, all of which are prohibited in the plantation areas. In 
2012, there were more than 50 recorded incidents of each of 

Photo: Wilmar engages in the management of HCV areas in a number 
of ways, such as providing managed sites for the reintroduction of captive 
apes. ‘No hunting’ signs written in both Bahasa Malaysia and Iban. 
© Wilmar International
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BOX 5.2 

Best Practice Guidelines for Orangutan Conservation on Plantations 
In 2010, the Orangutan Conservation Services Program, with the support of the US Agency for Interna-
tional Development (USAID), issued Best Management Practices for Orangutan Conservation, a guide 
that details how orangutan conservation can be secured within oil palm concessions (Pedler, 2010). 
Aimed at companies that have orangutans on their concessions, it advises general and environmental 
managers on how to provide the necessary conditions for orangutan survival. It is also intended to inform 
local and international financial institutions, local communities and government agencies about envi-
ronmental and social risks, as well as actions that can help to conserve orangutans in concessions.

The guide highlights that land use planning must be informed by an adequate understanding of the eco-
logical and behavioral requirements of orangutans. It recommends that companies take four key steps to 
effect and demonstrate sustainable oil palm development and management practices, namely that they: 

  articulate a corporate commitment to protect orangutans; 

  comply with laws and regulations; 

  develop an orangutan-sensitive conservation management plan, which is implemented and monitored; and 

  collaborate with government, communities and other private-sector land managers to conserve orangutans both inside and 
outside concessions.

Image: © USAID. http://pdf.usaid.gov/pdf_docs/Pnady485.pdf

these activities. By 2013, the number of logging and land 
clearance incidents had dropped by about 50% and 30%, 
respectively, while mining incidents had fallen by more than 
25%, from 69 to 51 cases (see Figure 5.3). 

While large intact forest areas are required for biodiversity 
conservation, some studies have shown that retaining and 
maintaining forest fragments within oil palm landscapes can 
provide ecological benefits to the plantations, such as bio-
logical control and pollination (Foster et al., 2011). In addi-
tion, such fragments contribute to the survival of wildlife by 
better enabling them to roam and migrate, thereby helping 
to maintain genetic diversity in isolated populations (Struebig 
et al., 2011). For more information, see Chapter 6.

CASE STUDY 5.2 

Industrial Agriculture and Apes:  
Olam International in Gabon
Site selection is by far the most important decision in the 
development of a plantation, as it determines the plantation’s 
overall future environmental and social impact—factors that 
should be primary drivers for rational site selection. It is also 
a determining factor in the economic viability of a plantation; 
however, modern techniques have enabled oil palm planta-
tions to be profitable in areas that would previously have been 
considered marginal or undesirable. 

Such techniques tend to have harmful consequences for the 
environment, as has been documented in Southeast Asia, 
where competition for land has led agricultural companies to 
develop plantations on difficult terrain. In peat swamp forests, 
including very deep peat on Sumatra and Borneo, these compa-
nies have carried out extensive drainage; on steep slopes (>20°), 
they have developed large-scale terracing; and wherever soils 
are extremely nutrient-poor, such as in the white-sand areas 
in South and Central Kalimantan, they have engaged in heavy 
fertilization using imported organic matter. In contrast, land-
scapes with broad climatic suitability for oil palm agriculture 
allow many technical or economic constraints on oil palm pro-
duction to be alleviated or overcome. 

Gabon in Context

Gabon is a highly forested nation, with 88% forest cover and 
one of the lowest deforestation and forest degradation rates 

FIGURE 5.3 

Trends in Number of Reported Incidents of 
Conflict in HCV Areas*
Key:  Land clearance  Mining  Logging

Note: Data for 2014 cover January to August.

Courtesy of Wilmar
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in Africa, averaging 0.12% and 0.09% per year, respectively 
(Blaser et al., 2011). The population of Gabon is highly urban-
ized (ca. 87%) and very small relative to land area—there are 
about 1.67 million people to 257,670 km² (25.8 million ha) 
(World Bank, n.d.-d). Rural populations are extremely sparse 
(0.86 people/km²) and mainly concentrated along road axes, 
such that Gabon still has extensive remote areas where 
human pressures are extremely low, as compared to neigh-
boring countries. 

In November 2010, the government signed a joint venture 
with Olam International to develop up to 1,000 km² (100,000 
ha) of industrial oil palm plantations, 300 km² (30,000 ha) of 
smallholder oil palm and 500 km² (50,000 ha) of rubber plan-
tations, in two phases. Olam, a Singapore-listed company, is 
a global leader in food ingredients and agricultural supply 
chain management; it has 25 years of experience working 
closely with small-scale farmers in Africa. Olam’s national joint 
venture subsidiaries Olam Palm Gabon and Olam Rubber 
Gabon are responsible for the day-to-day management of the 
businesses, bringing in plantation expertise from Asia and 
elsewhere in the region. 

Olam has committed to 100% compliance with the interna-
tional standard set by the RSPO, which covers all aspects of 
plantation development; it includes requirements to complete 
a comprehensive and independent ESIA, to subject any pro-
posed new plantings to stakeholder consultation, to obtain the 
free, prior and informed consent (FPIC) of local communities, 
and to avoid primary or HCV forests (see Figure 5.4). In addi-
tion, Olam’s Palm Policy supplements the RSPO requirements, 
most notably with a commitment to invest in local communi-
ties, to minimize the carbon footprint of its oil palm operations 
by avoiding HCS forests and peatlands, and to support national 
land use planning processes.

Significantly for Olam, and for any plan to expand agriculture 
in order to meet national development needs, most of the land 
suitable for oil palm expansion in Gabon is forested. Some 
areas of savannah and gallery forest are in the south of the 
country, but only a small proportion of these receive suffi-
cient rainfall for sustained economic yields. Therefore, Olam 
has been working with the government and national conser-
vation organizations to identify suitable alternatives, such as 
areas of secondary vegetation, significantly degraded and over-
hunted forest, and agriculturally suitable savannah. In this 
context, the objectives of site selection are to maximize the 
economic and social benefits of plantation developments, 
minimize impacts on biodiversity and vulnerable communi-
ties (through a landscape approach, which considers a range 
of land uses over an appropriate unit, and HCV assessments), 
and limit carbon emissions from land conversion (through 
HCS assessments). 

In November 2010, the government of Gabon allocated an 
initial 519 km² (51,920 ha) of land for palm development in 
Estuaire province, in three separate concessions. It was soon 
apparent, however, that a large majority of the land bank did 
not meet RSPO requirements because of the presence of 
swathes of primary forest, large-scale seasonal flooding and 

overlapping designations, including a Ramsar site. Once inde-
pendent national and international teams had carried out regu-
latory ESIAs, HCV assessments and stakeholder consultations, 
Olam returned two concessions to the government. 

The company retained a single concession of 200 km² 
(20,030 ha) of partially logged-over, degraded forest known 
as the Awala plantation or Lot 8, of which 71 km² (7,134 ha) 
were initially considered suitable for development following 
the RSPO New Planting Procedure. FPIC negotiations were 
then conducted with local villagers to obtain local consent to 
use land to which they had traditional access and use rights. 
Planting in the Awala plantation was completed in 2014: 65 km²  
(6,502 ha) were planted and the remaining area was set aside 
for the conservation of HCV forests, steep areas and riparian 
buffer zones (Proforest, 2014). The plantation covers less than 
13% of the land originally allocated. This experience highlights 
the need for improved agricultural land use planning, which 
has gradually been implemented for successive projects.

By September 2014, Olam in Gabon had completed three 
ESIA, HCV and FPIC processes for its palm plantations, total-
ling 870 km² (87,000 ha). A further suitable 238 km² (23,780 ha) 
have been identified and are in the second stage of land 
development, as discussed below. Olam expects to develop 
510 km²  (51,000 ha) or 45% of this total land area by 2018–19, 
having already planted 157 km² (15,700 ha) of palm between 
2011 and 2014. Most of the HCV areas comprise large, con-
tiguous forest blocks. Olam has followed a similar process 
for the 290 km² (29,000 ha) rubber plantations in the north of 
the country.

Apes, Wildlife Management and Oil Palm in Gabon

In addition to being a global conservation priority, great apes—
particularly the central chimpanzee and western lowland 
gorilla—are flagship species in Gabon and more widely in 
Central Africa. Ape species can be found in low to medium 
densities in most suitable habitats across Gabon, and scat-
tered individuals or small groups even live close to major 
cities, such as in the Mondah Forest, a few km from Libreville 
(L.J.T. White, personal communication, 2014). 

Excluding all potential ape habitat from development would 
effectively preclude any kind of agricultural expansion, which 
is not compatible with the goals of the government’s “Gabon 
Emergent” strategic plan; classifying habitat as HCV on the 
sole basis of the presence of any number of apes—rather 
than significant populations or concentrations—would have 
a comparable effect, precluding any responsible company 
from investing in Gabon and perhaps opening the door to less 
scrupulous developers. For Olam, the challenges inherent in 
conducting agricultural operations in Gabon include avoiding 
major ape concentrations altogether; safeguarding or improv-
ing the status of viable ape populations wherever they are 
found, through suitable habitat conservation and management 
measures; and developing land in ways that avoid doing harm 
to individual apes, either directly or indirectly. Such factors 
should also be considered in Gabon’s forthcoming national 
land use plan. 
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Note: The map shows the extensive and contiguous network of protected HCV blocks, corridors and riparian buffers that provide habitat connectivity for species of conserva-

tion concern in Gabon. The large habitat block to the northwest is connected to contiguous forest cover extending into the interior forests of Gabon.

Courtesy of Olam International

FIGURE 5.4

Spatial Zoning of Olam’s Mouila Lot 1 Palm Plantation
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Olam has included great ape surveys in 
the ESIAs for all of its sites, none of which 
is within the current great ape priority land-
scapes that have been identified in the 
Regional Action Plan for the Conservation 
of Western Lowland Gorillas and Central 
Chimpanzees 2015–2025 (IUCN, 2014c). 
In the concession known as Mouila Lot 1, 
HCV assessors found that faunal transects 
and anecdotal evidence indicated that 
both ape species were sparsely present 
across the concession as a whole, with 
more ape signs far from the main road and 
in less accessible, swampy areas (see 
Figure 5.4). They also came across direct 
evidence of great apes being hunted and 
eaten by local villagers. Encounter rates 
were much too low in this survey to attempt 
a population estimate, but based on the 
sparse data, habitat evidence, home range 
requirements and expert views, the asses-
sors concluded that resident ape popula-
tions had probably been severely reduced 
by hunting and that they were significantly 
smaller than their habitat’s carrying capacity. 

Based on the analyses, the assessors rec-
ommended that Olam set aside and rigor-
ously protect an initial 139 km² (13,868 ha) 
of suitable habitat in the first instance, in 
two major HCV forest blocks connected 
by a network of riparian buffer zones (of 
variable widths) and broad conserva-
tion corridors (with a minimum width of 
300 m). The largest HCV block to the north 
of the concession is contiguous with an 
unbroken forested landscape, allowing 
free movement of animals into and out of 
the concession. The assessors suggested 
a tentative estimate of 20 to 40 individu-
als of each species, in one to two groups, 
as a potential target for fully protected 
populations in these HCV areas. The con-
servation organizations consulted during 
the New Planting Procedure required 
Olam to conduct further faunal surveys 
and to develop an ape management plan 
prior to entering potentially sensitive areas.

Preliminary results of the additional faunal 
surveys found ape signs in a previously 
under-sampled area. On the advice of the 
zoologist in charge of the surveys, Olam 
set aside a further 10 km² (1,000 ha) of suit-
able ape habitat in a third forest block, 
which is connected to the first two by a 
1 km-wide riverine forest corridor. The 
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company subsequently completed sur-
veys across the entire concession, which, 
together with photographic analysis, con-
firmed that the gorilla presence was lim-
ited to a very small number of individuals 
and that it was unclear whether there was 
a reproducing family unit within the con-
cession. The surveys also confirmed that 
habitat occupancy by chimpanzees was 
somewhat higher than expected, and 
camera analysis suggested the presence 
of two potentially distinct chimpanzee 
groups with home ranges overlapping 
with the main HCV blocks (almost all of 
the signs were either inside HCV areas or 
within 1.25 km of the set-asides). The two 
groups may also be fissioned subgroups 
of a larger family clan; further monitoring 
may be able to provide answers. 

As advised, Olam developed an ape man-
agement plan, which is being implemented 
to ensure further protection of ape popu-
lations as economically viable operations 
continue. The implementation of the plan 
formalizes the development process and 
identifies actions that are still needed to 
safeguard great ape individuals and groups 
at risk from oil palm development. The ape 
management plan comprises six pillars 
that consider how best to:

  allocate areas of intact habitat (HCV 
areas) for preservation; 

  ensure robust baseline and ongoing 
monitoring protocols; 

  require scheduling of land prepara-
tion to enable wildlife to move into 
HCV areas; 

  implement protocols that mitigate the 
potential for disease transmission 
between humans and apes; 

  impose hunting controls and raise 
awareness among local communities; 
and

  support the development of subsist-
ence programs to promote alternatives 
to hunting.

Photo: The western lowland gorilla is a flagship 

species in Gabon. Excluding all potential ape habi-

tat from development would effectively preclude 

any kind of agricultural expansion, which is not 

compatible with the goals of the government’s 

“Gabon Emergent” strategic plan.  

© Martha M. Robbins/MPI-EVAN
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Obstacles to Success: 
The RSPO’s Operational 
Challenges 
This section provides details on three broad 
types of operational challenge the RSPO faces 
in its efforts to achieve its goals: 

  The e is no economic incentive for grow-
ers to become RSPO members or to 
produce CSPO, as the price premium 
paid by downstream firms is too low. As 
a result, certification is limited to a hand-
ful of the biggest palm oil growers that 
target Western markets and widespread 
CSPO production remains a challenge. 

  The RSPO guidance document leaves 
certified growers too much scope for 
interpretation, largely because the RSPO’s 
modus operandi—specifically, proce-
dures aimed at consensus building and 
inclusiveness—stands in the way of 
reaching agreement on tougher envi-
ronmental standards. 

  The RSPO is not set up to hold non-
RSPO growers or even its members to 
account for non-compliance with the 
RSPO standard.

All of these challenges are linked to the 
voluntary nature of the RSPO and its oper-
ational structure. Moreover, all of them 
dramatically reduce the impact of the RSPO 
in terms of ensuring effective ape habitat 
conservation (Ruysschaert and Salles, 2014).

Barriers to Widespread 
CSPO Production
On the surface, the RSPO scheme appears to 
have the makings of a “bargaining model” 
(Coase, 1988). Ideally, the growers participate 
voluntarily because they receive financial 
compensation or a premium that is higher 
than the additional costs they have to bear 
to conserve HCV areas and to certify their 

palm oil. In theory, the three main trans-
action costs are low enough to make the 
RSPO model attractive. First, certification 
information is provided by the RSPO Secre-
tariat for only €2,000 (just over US$2,000) 
per member per year. Second, negotiation 
costs are kept to a minimum, as online dis-
cussions are promoted and physical meet-
ings only take place twice per year (RSPO, 
2004b). Finally, NGOs undertake external 
supervision at no cost to growers or down-
stream firms (Ruysschaert and Salles, 2014).

In reality, however, downstream firms 
pay large-scale oil palm producers very low 
premiums in comparison to the costs these 
growers have to bear. As a result, produc-
ers have no interest in joining the RSPO or 
certifying their palm oil. Indeed, downstream 
firms pay only about US$2 per ton when they 
adopt the “Book & Claim” traceability sys-
tem; this approach appears to be the method 
they prefer, as more than 50% of CSPO was 
sold in this way in 2014 (RSPO, 2015a). 

The Book & Claim method is based on 
a trading program that was developed by 
the palm oil processor AarhusKarlshamn. 
With its palm oil certified as CSPO, the 
grower receives GreenPalm certificates that 
can be sold on a dedicated certificates mar-
ket. The downstream company buys these 
certificates to combine with its purchase of 
uncertified palm oil on the open market. In 
this context, the conventional supply chain is 
used and CSPO is mixed with non-certified 
oils. The final product can be branded “sus-
tainable” with a CSPO label although it often 
consists of insignificant amounts of CSPO, 
as CSPO only makes up a small part of the 
global palm oil market. 

For downstream firms, it does not make 
economic sense to separate CSPO from 
other palm oil since the former is pro-
duced in small amounts and sourced from 
numerous locations that would have to be 
delinked from the usual downstream supply 
chain. By maintaining separation throughout 
the supply chain, they would incur additional 
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logistical costs, reducing potential for effi-
ciency and cost reduction through economies 
of scale. Downstream firms thus tend to 
favor GreenPalm over other, costlier certifi-
cation categories, which can reach US$30–
50 per ton for full traceability (see Box 5.3). 
It seems that downstream firms only adopt 
a full traceability policy when pressured 
by NGOs. A case in point is Ferrero, which 
adopted full physical separation after a 
Greenpeace-led campaign against its Nutella 
brand (Ferrero, 2014).

For growers, certification that requires 
ape habitat to be conserved is extremely 
costly. It costs more than US$10 per ton of 
CSPO to conserve an orangutan in a 100-km² 
(10,000-ha) oil palm concession, and much 
more for a smaller concession as the pro-
portion under conservation is much higher. 
The grower must accept the economic 
opportunity cost—that is, the loss of poten-
tial economic gain associated with convert-
ing ape habitat into oil palm plantation, 
which depends directly on the size of the 
conservation area. For species such as the 
orangutan, whose population densities are 
as low as one individual per km² (100 ha), 
the costs are particularly high. Individual 
females are territorial within a home range of 
1 km² (100 ha) and males are semi-nomadic, 
with a territory that can reach more than 
100 km² (10,000 ha) (Singleton et al., 2009; 
Wich et al., 2011). In addition to this direct 
economic loss, growers must cover the 
annual certification costs: US$2–9 per ton 
of CSPO for the initial year, and US$1–3 per 
ton thereafter (Levin et al., 2012). 

As a result of the lack of economic 
incentives and the costs of getting certified, 
the only palm oil producers that pursue 
certification are the ones that are seeking 
access to the Western palm oil market, 
which represents only 13% of the global 
market (USDA, 2015). The e are primarily 
large-scale producers that hold close to 
40,000 km² (4 million ha) on lease; among 
them are 20 of the 25 biggest oil palm pro-

ducers in the world, which could potentially 
supply more than 25% of the world market 
(WWF, 2013b; ZSL, n.d.-b). Yet, in Indonesia, 
certified RSPO growers represent less than 
3% of the oil palm estates that exceed 0.5 km² 
(50 ha) and do not include the small-scale 
producers, which account for 40% of the 
country’s production (BPS, 2012).

Reaching Agreements and 
Controlling Interpretation: 
Process-related Obstacles
The RSPO’s efforts to strengthen the guid-
ance in relation to biodiversity conservation 
are complicated by the very nature of its 
multi-stakeholder negotiations, as these are 
designed to reach compromises. Additional 
factors, including the scientific community’s 
lack of consensus on certain biodiversity 
issues, preclude agreement on matters such 
as how to identify areas to be protected 
(Borges, 2003; Struebig et al., 2011). The dif-
ficulty in reaching agreement was high-
lighted during the European RSPO meeting 
in London in June 2014, when the chair of 
the Biodiversity and HCV Working Group 
noted that a seemingly obvious and funda-
mental term such as “deforestation” remains 
entangled in internal debate. 

BOX 5.3 

Categories of RSPO Certification
From lax to strict, the four RSPO certification categories are: 

  GreenPalm: allows CSPO and conventional oil to be mixed, with-
out separation or traceability; 

  mass balance: allows the mixing of CSPO with non-certified palm 
oil, but requires traceability of the CSPO tons along the supply chain;

  segregated: allows the mixing of CSPO from different origins, 
but requires traceability from these plantations to the final product; 
and

  density preserved: requires separation and traceability of CSPO 
from each specific plantation to the final product.
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Theindicator that is most directly linked 
to the conservation of ape habitats has been 
the prohibition of clearance of primary and 
HCV forests as of November 2005. In prac-
tice, this prohibition is difficult to implement, 
as current RSPO members seem to justify 
actions that appear to contravene the pro-
hibition, for example by arguing that they 
cleared primary forest before joining the 
RSPO or before 2007, when the prohibition 
was formally adopted as a rule. 

Meanwhile, the temporary bodies set 
up to deal with biodiversity issues have essen-
tially given rise to semi-permanent bodies: 
the Biodiversity and HCV Working Group 
(which grew out of the Biodiversity Tech-
ni cal Committee established in 2006), the 
Greenhouse Gas Working Group that was 
formed in 2009 and the Compensation 
Task Force that was established in 2010. Each 
of these bodies seems to achieve only min-
imal results without reaching a conclusion, 
as each step forward uncovers a new issue 
for extensive debate (McCarthy, 2012).

The complex HCV concept, which is at 
the core of biodiversity conservation in the 
guidance document, remains a somewhat 
qualitative tool that is subject to case-by-case 
interpretation. Moreover, the RSPO guid-
ance document does not explicitly rule out 
deforestation. It prohibits the conversion 
of primary and HCV forests but protection 
of other types of great ape habitat—such as 
secondary or degraded forest—is much 
more problematic, even though the RSPO 
recognizes that they can be HCV forests, 
which require protection (RSPO, 2010b). 
Despite the revision that was introduced in 
2013, the guidance document is still not 
sufficiently restrictive with respect to bio-
diversity and forest conservation (RSPO, 
2013b). It limits planting on peat, a major 
issue in Southeast Asia, due to peat swamp 
forest carbon emissions; it also requires plant-
ers to avoid “land areas with high carbon 
stocks and/or sequestration options” and asks 
producers to “plan to minimize greenhouse 

gas (GHG) emissions” (RSPO, 2013b, p. 54). 
Yet, as there are no measurable objectives 
or deadlines, these plans can be postponed or 
scaled down for reasons of technical feasi-
bility or economic viability.

This lack of clarity in the guidance docu-
ment regarding biodiversity gives growers 
the opportunity to interpret the criteria to 
their advantage, especially if the technical 
assessment and consultative processes are 
weak. For example, a grower can subjectively 
reclassify primary forest as secondary forest, 
which is suitable for development, as there is 
no agreed definition. Growers have also been 
known to conceal the existence of apes on 
their concessions, especially if the relevant 
species have very low population densities. 
Such was the case with the RSPO member 
PT Sisirau, which converted orangutan 
habitat on the edge of Sumatra’s Gunung 
Leuser National Park—part of the Leuser 
Ecosystem—into an oil palm plantation on 
the grounds that it was a secondary forest 
without biodiversity value (RSPO, 2010a; 
Mongabay, 2012). Having been identified as 
“transmigrants,” the resident orangutans 
were moved to the Gunung Leuser National 
Park with logistical support from RSPO 
member NGOs. Although this translocation 
was presented as an achievement, it ushered 
in the destruction of the orangutans’ natural 
habitat and could compromise the socioecol-
ogy of existing orangutan populations in the 
national park (Rijksen and Meijaard, 1999).

Furthermore, even when the guidance 
document is implemented in a manner that 
would be considered favorable for conser-
vation, it does not fully account for the 
ecological needs of apes. TheRSPO certifica-
tion process creates conservation areas within 
intensive oil palm agribusiness plantations 
and cannot compensate for a lack of large-
scale zoning for conservation. Such planta-
tion areas are ecological barriers to biodiversity 
in general and apes in particular (Fitzherbert 
et al., 2008; see Chapter 6). Whereas research 
indicates that maintaining forest patches 

Photo: Whereas research 
indicates that maintaining 
forest patches within plan-
tations can contribute to 
conservation, the long-
term effectiveness of these 
areas in industrial agricul-
tural landscapes remains in 
doubt; additional research 
is needed to bridge this 
knowledge gap. © HUTAN 
-Kinabatangan Orang-utan 
Conservation Project 
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within plantations can contribute to conser-
vation, the long-term effectiveness of these 
areas in industrial agricultural landscapes 
remains in doubt; more research is needed to 
bridge this knowledge gap (SEnSOR, 2012). 

To tackle these issues, the RSPO has 
established a task force to define a compen-
sation mechanism. The task force has con-
fronted a number of contentious issues, such 
as a lack of scientific information, diverging 
views regarding the methods used to decide 
which areas should be used for planting oil 
palm and ambiguity surrounding the respon-
sibility of the grower. While the compensa-
tion mechanism is a work in progress that 
has elicited tense internal debate, its latest 
version includes financial compensation for 
clearing HCV forests, which in practice means 
ratifying historic deforestation (RSPO, 2014c). 

Thisoption has been preferred to expelling 
members or applying heavy fines, which 
would have been at odds with the inclusive, 
consensus-building spirit of the RSPO.

Limitations of Membership 
of the RSPO
Membership and certification are the 
means by which the RSPO aims to protect 
biodiversity from the adverse effects of the 
oil palm industry. In practice, three main 
challenges undermine this approach. First, 
certain RSPO rules conflict with some state 
regulations. Second, since the RSPO stand-
ard applies only to members, the growers 
that have not become members cannot be 
enjoined to pursue sustainable practices. 
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Thi d, uncertified RSPO members benefit 
from the “sustainable” label by association, 
without acquiring certification. Examples 
of each of these limitations follow.

Conflicting regulations

One country where RSPO rules have been in 
conflict with national regulations is Indonesia, 
where entire concessions—including areas 
that should be conserved according to 
RSPO rules—are earmarked for development 
as “land for other uses” (more commonly 
known by its Indonesian acronym, APL, 
which stands for areal penggunaan lain; see 
Chapter 4). If the land is not developed, local 
or central government actors—who may seek 
economic development or income from taxes 
—can reallocate it to other growers in Indo-
nesia, the majority of whom are not RSPO 
members, or to local community members. 
Yet even if an RSPO grower has earmarked 
an HCV area within a concession, that area 
can potentially be reallocated to a non-RSPO 
grower, especially if the government supports 
this reallocation. As a consequence, RSPO 
growers tend to focus on areas that have min-
imal conservation management require-
ments; at the same time, non-RSPO growers 
—such as local communities, smallholders 
or large-scale estates—may simply convert 
forest that would have been protected under 
RSPO rules (Colchester et al., 2009). 

Recognizing the need to find a solution, 
the RSPO established an Indonesian task 
force on HCV, of which Wilmar is a member. 
The task force had two objectives. The first 
was to explore the means to secure HCV 
areas in oil palm development concessions 
in Indonesia, in line with the RSPO P&C. 
This goal pertained especially to HCV areas 
identified in location permits during HCV 
assessments. The second objective was to 
explore options to reform local and national 
laws and procedures to secure HCV areas 
and abide by the RSPO P&C (RSPO, 2012). 
The task force identified potential synergies 

and gaps between the RSPO P&C and 
Indonesian policies, laws and regulations. 
While the task force has since been dis-
banded, its report was submitted to the 
RSPO for further lobbying action, which will 
most likely affect only RSPO members.

Inadequate coverage of  
stakeholders

Thecase of the Tripa peat swamp forests in 
the Indonesian province of Aceh demon-
strates that partial coverage of stakeholders 
limits the impact of the RSPO, as evidenced 
by the fact that non-RSPO members are still 
able to establish oil plantations on biologi-
cally significant areas. Since the 2004 peace 
agreement, Aceh has seen rapid economic 
development. In the Tripa peat swamp forests 
of the Leuser Ecosystem, oil palm produc-
ers—none of which were RSPO members—
converted habitat of Sumatran orangutans 
into five large-scale oil palm plantations 
(Wich et al., 2011; Tata et al., 2014). Although 
a 2008 RSPO GA resolution recognized Tripa 
as an HCV area and thus should have pre-
vented this development, the resolution only 
applied to RSPO members; non-RSPO pro-
ducers thus continued to expand into Tripa 
(Ruysschaert and Salles, 2014).

Freeloading and non-compliance

Nearly half of the RSPO growers do not 
actively engage in the certification process. 
Indeed, only 57 of 119 of registered grow-
ers have certified mills (Mongabay, 2015); 
never theless, they remain RSPO members 
to benefit from “sustainable” branding. 
Moreover, uncertified growers are particu-
larly unlikely to submit compulsory ACOPs; 
when they do, they often provide very lim-
ited information. 

In March 2015, the RSPO responded to 
such freeloading and non-compliance by 
expelling all RSPO members that had not 
provided ACOPs for the previous three 
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years and suspending those that had failed 
to submit them for the previous two years 
(RSPO, n.d.-f). The RSPO had long been 
reluctant to implement this decision, as it 
runs counter to its vision of transforming the 
global market.3 

In the absence of an established external 
policing institution, social and environmen-
tal NGOs have taken on monitoring roles. 
Due to financial and technical limitations, 
however, these NGOs are only able to focus 
on selected cases in which RSPO rules have 
been violated. Complicating matters is the 
power of growers, who often dismiss the value 
of securing the necessary long-term commu-
nity support and who can successfully con-
ceal non-compliance. Consequently, many 
cases are not reported to the RSPO or remain 
unnoticed (Ruysschaert and Salles, 2014). 
The cases that do come to light can take a 
number of years to resolve. One example 
involves a complaint filed by the Sumatran 
Orangutan Society against PT Sisirau, which 
was initiated in October 2012 but remained 
unresolved in July 2015 (RSPO, n.d.-b).

The RSPO’s Move Toward 
Enhancing Conservation 
Impact 
The RSPO is at a crossroads. CSPO, all of 
which is produced by RSPO growers and 
producers, accounts for only 20% of global 
palm oil (RSPO, 2015a); CSPO producers 
trade palm oil at a net economic loss owing 
to inadequate financial compensation, in 
contrast to non-RSPO growers and RSPO 
downstream firms (Ruysschaert and Salles, 
2014). At the same time, firms are reluctant 
to buy CSPO due to the lack of credibility 
of the standard, as it still has not put a halt to 
deforestation. Only 50% of available CSPO 
was bought in 2014, most of it through 
Green Palm certification, which provides 
only a small premium for the grower (RSPO, 

2015a). Some environmental NGOs, such 
as Greenpeace, still question the ability of 
RSPO certification to preserve rainforests 
(Greenpeace, 2014). 

The RSPO has acknowledged that its 
focus on an inclusive, consensus-building 
process among all members has only been 
able to yield compromises, thus restricting its 
potential conservation impact. In 2014, after 
a decade of work and under great pressure 
from NGOs to demonstrate its conserva-
tion impact, the RSPO adopted a new, two-
pronged approach: it shifted its emphasis 
toward the worldwide promotion of CSPO 
as well as traceability and transparency 
through the whole supply chain. This dual 
effort is reinforced though other initiatives 
that focus directly on enhancing the RSPO’s 
conservation impact.

Increasing Global Demand 
for CSPO
In order to raise global demand for CSPO, 
the RSPO is initially focusing on the Euro-
pean palm oil market—with the intention 
of capturing 100% of the market for CSPO. 
To achieve this goal, the RSPO established 
a European office in Brussels, began to hold 
yearly European conferences in 2013 and 
started facilitating a palm oil debate on the 
Guardian newspaper homepage. Given that 
European legislation mandates distinct 
labeling for palm oil vs. other vegetable oil 
on packaging as of 2015, educating Europe’s 
500 million consumers about CSPO is of 
critical importance. To prevent the Euro-
pean consumer from boycotting CSPO, an 
effective campaign is needed to combat the 
poor perception associated with palm oil 
production.

TheRSPO’s efforts are supported by the 
European Commission policy that grants 
CSPO (all but GreenPalm certification) access 
to the European biofuel market (European 
Commission, 2012).

“The RSPO 
has acknowledged 
that its focus on 
an inclusive,  
consensus-building 
process has only 
been able to yield 
compromises, thus 
restricting its poten-
tial conservation 
impact.” 
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In some countries, such as the Nether-
lands, buyers have joined forces and agreed 
to buy only CSPO from 2015 (Halliday, 2010). 
Individual downstream European and US 
companies have also committed to trading 
exclusively in CSPO. More than two-thirds 
(36 out of 52) of the European retailers have 
made commitments to use only CSPO by 
2015 (WWF, 2013a, p. 24). A number of key 
retailers are already at 100% CSPO, including 
IKEA, Marks & Spencer, Migros, Sainsbury’s 
and Tesco, whereas others, including Johnson 
& Johnson, Lindt & Sprüngli, Premier Foods 
and Unilever, are committed to achieving 
100%. The RSPO has also partnered with the 
United Nations Environment Programme 
to raise global awareness about sustainable 
palm oil and to generate market demand 
(UNEP, 2014). In parallel, the RSPO is reach-
ing out to other large markets, such as 
India and China, which together consume 
more than one-third (or 15 billion tons per 
year) of all the internationally traded palm 
oil (USDA, 2015). 

Toward Full Traceability and 
Transparency 
In addition to creating sufficient demand 
for CSPO, the RSPO is placing emphasis on 
full traceability and transparency of physi-
cal palm oil throughout the whole supply 
chain. Besides boosting the credibility of 
the RSPO standard, this move could lead to 
an increase in the global production of CSPO. 
Indeed, more growers would be likely to 
certify their palm oil plantations, as the pre-
mium for fully traceable CSPO is consider-
able and exceeds the cost of certification. 

In practice, full traceability and trans-
parency means that all stakeholders in the 
supply chain—and not only the palm oil 
producers—are accountable for the commit-
ments they made; in turn, these commitments 
are expected to result in the desired conser-
vation impact on the ground. In this vein, the 
RSPO GA endorsed a Unilever resolution 

entitled “Declaration of Mills” in 2014; by 
requiring full transparency throughout the 
supply chain, the resolution is forcing the 
Green Palm certificate platform to disclose 
information about the origin of traded certifi-
cates, at least at the mill level (RSPO, 2014b). 

The full traceability and transparency 
approach has the support of a number of 
environmental NGOs in the RSPO. Th  
World Resources Institute (WRI), co-chair 
of the Biodiversity and High Conservation 
Values Working Group, has established the 
Global Forest Watch platform, which will 
initially focus on palm oil-related concerns 
in Indonesia (WRI, n.d.-b). Theplatform aims 
to monitor forest trends—such as deforesta-
tion rates and fire hotspots—through remote 
sensing, by gathering all the available data 
from a wide range of partners and by making 
it easily accessible. WRI also partnered with 
Unilever to increase transparency of the 
latter’s key commodity supply chains in an 
effort to stop the company and its suppliers 
from engaging in deforestation (WRI, 2014d). 

The Zoological Society of London (ZSL), 
another prominent environmental NGO in 
the RSPO, launched the Sustainable Palm 
Oil Transparency Toolkit (SPOTT) at the 
RSPO annual meeting in November 2014. 
The tool may be seen as a complement to the 
Global Forest Watch platform, as it allows 
investors, manufacturers and other stake-
holders to assess oil palm growers based on 
the information that they make publicly avail-
able about the sustainability of their opera-
tions. SPOTT combines satellite-mapping 
technology with environmental performance 
assessments for the 25 largest publicly listed 
companies that have oil palm plantations, 
including 21 RSPO members (ZSL, n.d.-b).

Complementary Initiatives: 
“No Deforestation” and RSPO+
Frustrated by the RSPO’s apparent inability 
to prevent continued deforestation, a num-
ber of prominent environmental NGOs, 

“Full traceability 
and transparency 
means that all 
stakeholders in the 
supply chain—not 
only the palm oil 
producers—are 
accountable for 
the commitments 
they made.” 
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including Greenpeace and WWF, have part-
nered with large growers that have histori-
cally been targeted by Greenpeace campaigns 
—including Asia Pulp and Paper, Golden 
Agri-Resources and Wilmar International 
—to break the link between oil palm expan-
sion and deforestation. Th  firms have com-
mitted to “no deforestation” and have, with 
their NGO partners, established the Palm 
Oil Innovations Group (POIG), whose aim 
is to put a complete halt to deforestation and 
to ensure respect for human rights (POIG, 
2013). In developing a process by which to 
achieve their objective, they introduced the 
HCS concept and made commitments to 
preserve carbon-rich areas. Firms that are 
POIG members are thus barred from clear-
ing peatlands and forests above a certain 
carbon stock threshold (TFT, 2014). 

To address the complexity of local social 
and ecological contexts in relation to HCS, 
POIG members joined a broader group to 
form the High Carbon Stock Approach Steer-
ing Group. In May 2015, the group launched 
a toolkit that is designed to “enable the 
widespread adoption of the HCS Approach” 
(Greenpeace, 2015). 

Meanwhile, a group of prominent 
Malaysian and Indonesian growers and 
traders, which considered POIG and its 
Steering Group too NGO-led, signed the 
“Sustainable Palm Oil Manifesto” in 2014; this 
alternative initiative also focuses on halting 
deforestation, protecting peat and ensuring 
the equitable distribution of benefits to local 
communities (SPOM, n.d.). While POIG 
members are actively adopting the HCS 
approach, however, the manifesto signatories 
are still undertaking a study to define what 
actually constitutes HCS (HCSS, n.d.).

The e NGO- and business-led HCS ini-
tiatives complement the RSPO in two ways. 
First, they reduce the amount of subjectiv-
ity in the interpretation of the HCV concept. 
In contrast to the RSPO’s approach to HCV, 
which is open to different interpretations 
among stakeholders, the HCS approach 

focuses on clear quantitative indicators 
within the HCV concept, thus reducing 
the room for negotiation and facilitating 
cost-effective monitoring using tools such as 
remote sensing. In addition, the HCS strat-
egy should be able to preserve significantly 
more areas of ape habitat and biodiversity, 
as it aims to conserve most forests and all 
peatland.

Second, the “no deforestation” commit-
ment emphasizes traceability and trans-
parency along the supply chain. Th ough 
traceability, the product path can be traced 
back along the suppliers to the plantation and 
sustainability can be introduced as a qual-
ity control element on the supply chain. 
Th oretically, the “no deforestation” com-
mitment should be able to support supply 
chain hubs—such as refineries and ports—
and should cover all relevant social actors 
and ecological factors. In its implementa-
tion, however, the HCS approach may face 
the same limitations as the RSPO, particu-
larly regarding its ability to appreciate and 
respond to social and ecological needs, 
such as those of the great apes and gibbons 
of Africa and Asia.

The“no deforestation” commitment has 
already attracted leading consumer brands, 
such as Ferrero, Mars, Nestlé and L’Oréal. 
Some of the largest producers—such as 
Golden Agri-Resources and Wilmar—and 
most of the trading companies—such as 
Cargill and Olam—have committed to “no 
deforestation” policies as a result of cam-
paigning by prominent civil society actors, 
such as Greenpeace (Greenpeace, 2014). 
The e companies account for more than 
96% of the palm oil that is traded interna-
tionally (Finkelstein, 2014). In May 2015, in 
response to growing interest in the HCS 
approach, the RSPO launched RSPO+, a 
voluntary addendum to the RSPO standard 
that will “strengthen the standard on peat, 
deforestation and social requirements.” Th  
final addendum is currently under develop-
ment (RSPO, 2015b). 

“The HCS  
approach focuses 
on clear quantita-
tive indicators 
within the HCV 
concept, thus  
reducing the room 
for negotiation 
and facilitating 
cost-effective 
monitoring.” 
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BOX 5.4 

Smallholders or Industrial Agriculture:  
Which Is the Better Development Model? 
Oil palm cultivation can generate a high and stable source of income 

and support a rural middle class over several generations, accomplish-

ments few tropical crops can achieve today (see Chapter 1, p. 18).

In terms of fruit and oil yield, industrial agriculture tends to be more 

efficient than family farming. Transaction costs are lower and state 

involvement may be limited to the granting of easy terms to investors. 

In addition, it is easier to deal with a small number of big enterprises than 

thousands of unorganized or poorly organized smallholders, especially 

with respect to duties and taxation or the monitoring of compliance with 

environmental rules (such as RSPO certification or pollution control) and 

social standards (such as workers’ rights). 

Nevertheless, family farming can potentially sustain more biodiversity 

than agribusiness cultivation. Indeed, while large-scale producers seg-

regate protected lands from oil palm plantations on their concessions, 

smallholders tend to integrate biodiversity into their palm oil cultivation 

plans, such that one does not exclude the other. 

In addition, family farming has proved more effective in the promotion 

of social justice, job creation and the reduction of poverty. While per-

manent employees of industrial agricultural plantations usually enjoy 

good working conditions—with regular salaries, housing, and health 

and education benefits—labor-intensive operations are generally com-

petitively outsourced to contractors that typically exploit their workers 

by paying low wages, offering piecework and failing to offer benefits. 

These workers tend to be packed into low-cost housing and have no 

choice but to buy all their food at the company store. In stark con-

trast, family farms provide labor opportunities to the whole family, 

cash income is redistributed to all members—albeit seldom equitably 

or according to the labor provided—and most of the consumed food 

is produced on the farm. Work discipline is less tight, and the farmer 

remains his or her own boss (Barral, 2012; P. Levang, personal com-

munication, 2014). 

In Cameroon, where small- and medium-scale farmers manage approx-

imately 1,000 km² (100,000 ha) of oil palm plantations, average annual 

yields are very low (0.8 ton of crude palm oil/ha) because of difficult 

access to improved seedlings, the steep price of fertilizer and poor man-

agement techniques (Nkongho et al., 2014). Considering that Indonesian 

and Malaysian smallholders can reach annual yields of 4 tons of CPO/

ha, there is huge scope for progress. By increasing the average yields 

to just 2 tons/ha, Cameroon, which currently imports 50,000–100,000 

tons every year, would regain self-sufficiency in palm oil and even 

become a net exporter.

Increasing smallholder yields is feasible, but it has a cost and requires 

political will. Rather than providing credit and subsidies for inputs such 

as improved seedlings or adequate extension services to improve 

management techniques, many governments prefer to offer attractive 

conditions to international investors (Nguiffo and Schwartz, 2012a). 
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Photo: In terms of fruit and oil yield, industrial agriculture tends to be more efficient than 

family farming. Nevertheless, family farming can potentially sustain more biodiversity than 

agribusiness cultivation and has proved more effective in the promotion of social justice, 

job creation and the reduction of poverty. Oil palm trucks near forest fires in Sumatra.  

© Ulet Ifansasti/Greenpeace
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Conclusion
In its early years, the Roundtable on Sus-
tain able Palm Oil relied on its operational 
approach—which emphasized inclusiveness, 
transparency and broad stakeholder par-
ticipation along the supply chain—to gain 
legitimacy as a global standard. As its mem-
bership grew, the RSPO established an 
ambitious global vision of transforming the 
market to make sustainability the norm. Its 
inability to achieve this central goal can be 
attributed to interlinked factors, all of which 
stem from the way the RSPO was initially set 
up. Th ee main challenges can be identified. 

First, the global production of CSPO 
remains insufficient. To date, certification 
has been pursued only by leading oil palm 
producers whose sights were set on selling 
CSPO to Western markets. For all other 
growers, the economic incentives of certifi-
cation—the premium accorded to CSPO—
is far too low compared to the costs of cer-
tification; as a result, many do not become 
RSPO members and those that do have no 
interest in seeking certification. 

Second, questions persist with respect 
to the actual sustainability of CSPO, as the 
guidance document is ambiguous in this 
regard. In particular, the guidance can be 
interpreted to allow deforestation and plan-
tation on peatland, which can be of vital 
importance to the conservation of biodiver-
sity, including of apes. 

Finally, the RSPO standard fails to pro-
vide effective guidance on how to factor local 
contexts into oil palm production plans. At 
the ecological level, this means that even if 
growers implement the guidance document 
with the genuine intention of conserving 
apes and biodiversity more generally, they 
will find that the HCV concept has not been 
effectively tailored to address relevant envi-
ronmental needs. At the social level, the 
growers are not systematically encouraged to 
engage with key country-level actors, such as 
smallholders, communities and ministries. 

Given the absence of effective engagement 
with local stakeholders, it is not surprising 
that HCV areas continue to be allocated or 
reallocated for development purposes, be it 
for political, legal or economic reasons. 

By 2014, the RSPO had recognized the 
need to boost global demand for CSPO, raise 
the credibility of the standard and better 
address the local context to propel the mar-
ket towards sustainability. To address these 
challenges and, more generally, to enhance 
its conservation impact while maintaining 
an inclusive process, the RSPO began to 
pursue three complementary approaches. 
First, to raise global demand for CSPO, it 
began to implement an outreach strategy to 
win markets, beginning with the European 
market. Second, to raise the credibility of 
the CSPO standard, it started to promote 
the RSPO+ concept—as a means of better 
integrating the consideration of social and 
environmental factors into the standard. 
Thi d, to raise global demand for CSPO as 
well as credibility of the standard, the RSPO 
is fostering traceability and transparency 
along the whole supply chain. This last step 
is likely to persuade more growers to certify 
their production, as CSPO producers with 
full traceability should be able to attain a 
significant premium, which would easily 
cover certification costs. 

If conservation goals are to be met, 
however, the RSPO—along with the rest of 
the oil palm sector—will need to shift into a 
higher gear at the local level. To do so, these 
actors could take four relatively workable 
steps that would go a long way in promoting 
sustainability. In particular, they could: 

  Encourage producers to develop already 
degraded land that presents real agri-
cultural potential; in Indonesia, for 
instance, such land accounts for more 
than 73,000 km² (7.3 million ha) (JPNN, 
2010; Ruysschaert et al., 2011). 

  Assist smallholders by providing support 
in the form of seedlings, technology and 

“If conservation 
goals are to be 
met, the oil palm 
sector could  
encourage pro-
ducers to develop 
already degraded 
land that presents 
real agricultural 
potential.” 
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market access. Smallholders currently 
produce half the yields (about 2 tons/ha) 
of agribusiness firms (Jacquemard et al., 
2010; Jacquemard, 2011; see Box 5.4). 

  Become familiar with the factors that 
inform local decision-making, includ-
ing land tenure, palm oil prices, biofuel 
subsidies, support to smallholders for 
better yields and market access. 

  Redouble their efforts to engage with 
local communities, not only to bolster 
urgently needed poverty eradication pro-
grams, but also to promote the conserva-
tion of biodiversity. For it is the exclusion 
of communities from their own land that 
drives them to destroy remaining forests 
in pursuit of economic survival.

TheRSPO has made promising advances 
to boost global demand and raise credibil-
ity of the standard. However, some stake-
holders concede that, as a global private 
standard, it may not be equipped to respond 
effectively to differing socioecological con-
texts and, as a result, it may not have the 
reach to transform the market and tackle 
deforestation “at the scale needed to have a 
big enough positive impact on the planet” 
(TFT, 2014, p. 11). At present, the RSPO’s 
chief impact involves bringing the biggest 
palm oil producers into the Western agro-
fuel, cleansing agent and agri-food indus-
tries; in the process, the RSPO is forcing 
these companies to adopt much more strin-
gent environmental and social safeguards 
to ensure compatibility with the values and 
objectives of fundamental Western stand-
ards, as set out, for example, by the European 
Union (EU, 2000). 

It remains to be seen whether the pro-
posed approaches will effectively drive the 
entire palm oil market towards sustainabil-
ity. For apes, such a transformation would 
translate into secure habitats in large terri-
tories and adequate interconnectivity. For 
communities and smallholders, it would 

mean benefiting from the value chain thanks 
to structural reforms. Achieving these goals 
requires sustained progress in the three com-
plementary areas mentioned above: boosting 
consumer demand for CSPO, promoting the 
production and supply of CSPO as a way of 
factoring in social and environmental 
costs along the supply chain, and advocat-
ing the use of effective socioecological land 
use planning at the local and national levels. 
The alternative to taking these steps would 
be business as usual.
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1   Th  Executive Board was renamed Board of 

Governors to show that the Secretariat was taking 
over management responsibilities.

2   Theclassifications are derived from the Red List of 
the International Union for Conservation of Nature 
(IUCN, n.d.).

3   Based on comments made by the RSPO Secretary 
General at the 12th annual RSPO meeting, Kuala 
Lumpur, 19 November 2014.
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Introduction
Agro-industrial landscapes represent a sig-
nificant and increasing part of the ranges 
occupied by apes in Africa and Asia. The 
changes caused by the transformation of the 
natural habitat of apes have profound impacts 
on food availability, activity patterns, natu-
ral dispersal and ranging patterns, social 
systems, exposure to new pathogens and risks 
linked to close proximity with people and 
infrastructure development (specifically 
roads). Suitable habitat for gorillas across 
central Africa has declined by approxi-
mately 30%–50% over the past two decades 
(Junker et al., 2012); this trend is likely to 
continue as various types of development 
expand in Africa. Indeed, approximately 
43% of the area where African apes currently 

CHAPTER 6

Impacts of Industrial Agriculture 
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occur is suitable for oil palm production and 
much of that is outside of protected areas, 
which translates into a real likelihood that 
current ape habitat will be converted to agri-
culture (Wich et al., 2014). Industrial-scale oil 
palm plantations have had well-documented, 
devastating effects on orangutan populations 
in Southeast Asia and could soon have a 
serious impact on African apes (Meijaard et 
al., 2011; Wich et al., 2012b). 

Overall, forest clearance and degradation 
have a direct impact on all ape populations 
through habitat destruction and fragmenta-
tion. Logging and large-scale agricultural 
development also have indirect effects on 
these populations, specifically by facilitating 
access to previously remote areas, which can 
promote commercial wild meat hunting, 
including that of apes (Poulsen et al., 2009). 
Forest clearance tends to be accompanied by 
significant influxes of people into an area, 
which can expose apes to disease (Laurance 
et al., 2006; Leendertz et al., 2006b; Köndgen 
et al., 2008). Moreover, it can lead to further 
forest clearance across the landscape to sus-
tain the newly established human popula-
tions (Cuaron, 2000;  van Vliet et al., 2012).

All available evidence—especially what 
is known about the plight of apes in South-
east Asia—shows that agro-industrial planta-
tions cannot sustain viable ape populations 
in the long term, even though there is increas-
ing evidence that apes may be making use of 
agro-industrial plantations as supplemental 
food sources, sleeping sites or corridors in 
the short term (Ancrenaz et al., 2015). Apes 
use agricultural habitats primarily in the 
absence of an alternative, as their natural for-
est is cleared for agricultural and other uses. 

To identify whether and how apes are 
using these different landscapes, and to 
assess whether that behavior can serve to 
promote ape conservation, it is essential to 
better understand how these newly created 
artificial landscapes impact apes and how 
they affect the interaction between people 
and apes. Thisinformation can then be used 

to formulate appropriate recommendations 
for regulating and overseeing bodies—
such as governments, the Roundtable on 
Sustainable Palm Oil and industry—and 
to better engage agribusinesses, plantation 
owners and grower communities in manag-
ing these areas for more positive ape conser-
vation outcomes.

The e remains a dearth of information, 
knowledge and understanding of the real 
impact of agriculture-induced landscape 
transformations on ape ecology, adapta-
tion and long-term survival. Much more is 
known about the impact on apes in Asia than 
in Africa, largely due to the greater intensity 
of industrial agriculture in Asia compared to 
Africa over the past few decades. Doubtless, 
the situation will change quickly in Africa, 
especially as large-scale oil palm produc-
tion is expanding rapidly (RFUK, 2013; Wich 
et al., 2014). In Asia, more information is 
available for orangutans than for gibbons. 

Thi  chapter aims to provide an overall 
picture of the impact of industrial agriculture 
on ape ecology by summarizing formally 
published reports and gray literature; infor-
mation gathered from experts, through 
discussion; and presenting the results of a 
28-question online survey that was completed 
by the International Union for Conserva-
tion of Nature, the Species Survival Com-
mission, and the Primate Specialist Group’s 
Sections on Great Apes and on Small Apes. 

Key findings:

  Habitat conversion for agricultural pur-
poses can result in the local extinction of 
ape populations either directly, through 
the destruction of ape habitat, or indi-
rectly, by facilitating the killing, capture 
or starvation of apes. 

  Habitat conversion to other types of land 
use, including industrial agriculture, has 
resulted in the decline of the range of 
orangutans and gibbons in Southeast Asia 
and is today a major driver of the decline 
of all ape populations. The conversion of 

“All available 
evidence shows 
that agro-industrial 
plantations cannot 
sustain viable ape 
populations in the 
long term.” 
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ape habitat is expected to accelerate in 
Africa, due in part to the expansion of 
industrial agriculture.

  Although great apes are able to enter 
agro-industrial landscapes to forage or 
disperse, they cannot survive in planta-
tions alone and they need forest and natu-
ral habitat for their long-term survival.

  The survival of all apes is under serious 
threat unless 1) key habitats are taken 
into consideration in land use planning, 
2) industry players and other stakehold-
ers implement best management prac-
tices and 3) human communities that 
share the same habitat with apes toler-
ate this cohabitation. If we fail with any 
of these approaches, the future of all apes 
is seriously threatened.

Different Crop Types: 
Different Impacts
A variety of crops are grown in ape habitats. 
Cultivated fields range from small-scale 
cash crops to medium-sized mosaics of 
agroforest plantations—which produce crops 
such as banana, cashew, cloves, cocoa, coco-
nut, coffee, corn, passion fruit, pepper, rice, 
sugarcane, sweet potato and tea—to com-
mercial harvesting of agarwood (Aquillaria 
spp.) or pine trees, to extensive agro-industrial 
monocultures that cover tens or hundreds 
of thousands of hectares, for crops such as 
oil palm (Elaeis guineensis), sugarcane and 
tea, to industrial tree plantations.1

In comparison to natural forests, agri-
cultural landscapes have a simplified struc-
ture and composition: tree density and 
diversity are impoverished, the number of 
tree canopy layers is reduced (they lack the 
multi-dimensional characteristics of tropi-
cal forests that occur within 28 degrees 
north or south of the equator), and they 
present a uniform tree age structure with 
sparse undergrowth. In case of annual crops 

(crops harvested on a yearly basis, such as 
corn or rice), all canopy layers are completely 
absent. Depending on the type of crops 
cultivated, agricultural landscapes provide 
either a source of food for animals (mostly 
non-tree crops), or opportunities for shelter 
(non-edible tree crops) or both. Topsoil is 
leached or stripped by erosion or damaged 
by compaction, and microclimate condi-
tions become drier and hotter (van Vliet et 
al., 2012). Impoverished ecosystems found in 
agro-industrial monocultures possess a far 
lower floral and faunal diversity than natural 
forest ecosystems. Plantation assemblages 
are typically dominated by a few abundant 
generalist species and invasive species that 
replace endemic and forest-specialist taxa 
(Fitzherbert et al., 2008). 

Agricultural land is managed for the 
production of crops for humans and not for 
the maintenance of a diverse, natural eco-
system. Regeneration of these areas follow-
ing the cessation of human exploitation 
requires intense management due to colo-
nization by generalist and invasive species, 
with a very low likelihood for rapid and 
natural regeneration to the original forest 
composition. However, some ape species can 
temporarily use these altered landscapes as 
a food source, for nesting purposes or for 
travelling (whether for dispersing or ranging) 
between isolated patches of natural habitats. 

Different Ape Species: 
Different Impacts
The current understanding of great ape 
ecology and behavior in agricultural and 
industrial landscapes is still very limited; 
much of the information comes from gray 
literature or anecdotal reports, although 
there is somewhat more research on orangu-
tans (Meijaard et al., 2010; Campbell-Smith 
et al., 2011a, 2011b; Ancrenaz et al., 2015). 
Research on the impacts of agro-industrial 

“The current 
understanding  
of ape ecology 
and behavior in 
agricultural land-
scapes is still very 
limited.” 
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practices on gibbons and African great apes 
is urgently needed. Numerous variables inter-
act to determine how well apes are able to 
survive in agricultural landscapes. The e 
include the intensity and extent of agricul-
tural operations; whether the plantation is 
a monoculture; the resident population’s 
former reliance on the converted area for 
keystone species or fallback foods; the 
degree of competition with sympatric taxa; 
and the severity of any additional anthropo-
genic impacts such as hunting, road access, 
human influx and associated agricultural 
expansion. It is therefore not surprising that 
clear themes on the impacts of large-scale 
agriculture on apes are difficult to isolate, 
especially given the large geographic range 
over which the different taxa occur.

In the long term, agro-industrial land-
scapes alone cannot sustain ape populations 
that are not connected to a larger meta-
population found in a more natural envi-
ronment. It is important to remember that 
short-term survival of individual great apes 
cannot be equated with long-term success of 
a population. Indeed, research is needed to 
determine whether apes use landscapes that 
have been modified by human activity as 
part of their regular home range (by occa-
sionally entering plantation areas), whether 
they are only transients in search of new for-
est habitat or whether they are taking part in 
a re-colonization process from nearby forests. 

Orangutans
For a long time, scientists assumed that oran-
gutans were very sensitive to forest distur-
bance (Rijksen and Meijaard, 1999; Delgado 
and van Schaik, 2000).  However, recent 
studies have shown that orangutans are able 
to survive in exploited forests in Borneo and 
in a mosaic agroforest landscape in Sumatra 
(Ancrenaz et al., 2010; Campbell-Smith et 
al., 2011a, 2011b; Arcus Foundation, 2014). 
Recent surveys also show that orangutans 
have been found in large industrial acacia 

and oil palm plantations in Borneo (Meijaard 
et al., 2010; Ancrenaz et al., 2015). Given 
the drastically simplified structure of these 
agricultural landscapes, it is not surprising 
that the behavior and ecology of orangutans 
in these altered landscapes differ markedly 
from those in natural forests. 

In the mosaic landscape of northern 
Sumatra, orangutans spend more time rest-
ing and less time feeding, as well as less time 
eating fruits and more time consuming bark; 
they also have a smaller home range than 
conspecifics in the forest (Campbell-Smith 
et al., 2011a, 2011b). This strategy, called “sit 
and wait”, is usually characteristic of periods 
of fruit scarcity, when orangutans rely heav-
ily on substitute plant species to survive 
(Morrogh-Bernard et al., 2009). However, 
during a two-year study, natural fruits still 
contributed about 80% of their diet, suggest-
ing that continued access to natural forest 
food sources is a strong determinant of the 
future of this population. In Kinabatangan, 
north Borneo, orangutans who are living in 
natural forests are regularly seen entering 
plantations and feeding on ripe fruits pro-
duced by mature palm trees and on young 
palm leaves (Ancrenaz et al., 2015). 

In acacia and eucalyptus plantations, 
orangutans reportedly have longer daily 
travel distances than their wild counter-
parts.2 Theduration of the daily period dur-
ing which orangutans are active—the time 
between leaving a night nest in the morning 
and building a new one in the evening—has 
also been noted to have changed for those 
living in and around plantations; they remain 
active later into the night to exploit planta-
tion crops after humans have left (Campbell-
Smith et al., 2011b; Ancrenaz et al., 2015). 
The e patterns are similar to those of other 
crop-raiding non-human primate species in 
Africa and Asia (Krief et al., 2014). Orangutan 
nests can also be found in acacia and euca-
lyptus trees and in mature oil palms when no 
other trees are available for nesting (Meijaard 
et al., 2010; Ancrenaz et al., 2015).

Photo: Little is currently 
known about how gorillas 
respond to habitat changes 
brought on by agricultural 
landscapes. Grauer’s gorilla 
eating weeds in a tea planta-
tion on the boundary of the 
Kahuzi-Biega National Park, 
DRC. © Jabruson, 2015.  
All Rights Reserved. www.
jabruson.photoshelter.com
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Gibbons
Although gibbons do occur in forest patches 
within agricultural matrices, the consensus 
among questionnaire respondents is that 
gibbons do not generally use industrial land-
scapes as sleeping sites or as main sources of 
food; in particular, unlike the other apes, gib-
bons do not consume pith. Nor are gibbons 
normally targeted directly by humans in 
human–wildlife conflict over crop raiding, as 
perceptions of gibbons are generally positive; 
however, they do fall victim to hunting and 
the pet trade, as discussed below. 

The impacts of agriculture on gibbons 
are somewhat difficult to assess as there are 
very few studies focusing on gibbons in an 
agricultural landscape. Due to their territo-
rial and strictly arboreal nature, gibbons may 
be more affected by the immediate impacts 
of agricultural regimes than many other 
wildlife species (Asquith, 1995; Kakati, 2004). 
Specifically, the expansion of industrial agri-
culture affects gibbons by fragmenting their 
habitat and, in some cases, by clearing all 
the trees from a plantation (Vasudev and 
Fletcher, 2015). A lack of connectivity in the 
forest limits accessibility for immigration 
and emigration into an area, which affects 
dispersal from birth groups; it can also restrict 
ranges, reduce access to food, heighten ter-
ritorial competition, increase isolation and 
restrict the gene pool. 

Gorillas
Western and eastern gorillas—also known 
as lowland gorillas—are typically found at 
higher densities in secondary forests than in 
primary forest (Bermejo, 1999; Rogers et al., 
2004; Head et al., 2012), which is likely linked 
to their reliance on understory vegetation. 
Gorillas have been observed in abandoned 
plantations, probably also because of the 
greater abundance of herbaceous vegeta-
tion in these forest clearings (Tutin, 1996). 
The two locations where mountain gorillas 
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live, Bwindi Impenetrable National Park, 
Uganda and the Virunga Massif of Rwanda, 
Uganda, and the Democratic Republic of 
Congo (DRC), are currently protected by 
national park status, which presumably 
buffers their habitat against industrial agri-
culture, but these areas are small and the 
gorillas do exit the national parks to crop 
raid. While little is known about Grauer’s 
(eastern) gorillas, it is clear that they inhabit 
large areas of unprotected forest interspersed 
with human settlements, so they are likely 
impacted by agriculture. Both western and 
eastern gorillas, including mountain gorillas, 
are hesitant to cross roads, but they may 
venture more than half a kilometer outside 
of forests when areas of their former range 
have been removed. 

Little is currently known about how 
gorillas respond to habitat changes brought 
on by agricultural landscapes. This knowl-
edge gap mainly reflects the fact that there 
are relatively few industrial agricultural land-
scapes in areas occupied by gorillas, but the 
need for research is great as agricultural 
expansion in Africa is expected to increase 
dramatically in the foreseeable future (Wich 
et al., 2014). Few systematic studies have 
been done; among them are investigations 
of crop raiding on small-scale subsistence 
farms by mountain and western lowland 
gorillas. This research reveals that gorillas 
consume many crops, but primarily banana 
plants (the pith, but not the fruit), eucalyp-
tus bark, pine tree bark and, occasionally, 
coffee, corn, passion fruit and sweet pota-
toes (Kalpers et al., 2010; Fairet, 2012; Seiler 
and Robbins, 2015).

Chimpanzees and Bonobos
In general, there is limited understanding as 
to how chimpanzees and bonobos manage 
in degraded or mono-dominant landscapes 
and what factors may compromise their 
survival and their ability to adapt to rapidly 
changing landscapes, such as those typi-

cally imposed by industrialized agriculture. 
Nevertheless, it is evident that such land-
scapes may raise the frequency of encounters 
between apes and people; threaten ape sur-
vival and habitat; and challenge coexistence 
between people and apes locally. The risks 
vary across species, however. While the bon-
obo range across Africa is mainly restricted 
to the south of the Congo River in the DRC, 
in areas dominated by forest (IUCN and 
ICCN, 2012), chimpanzees inhabit a wider 
array of habitat types that range from pri-
mary forests to savannah, woodland and 
fallow, to agriculture-dominated landscapes 
across areas of West, Central and East Africa 
(Oates et al., 2008b). 

Chimpanzees are indeed highly flexi-
ble in their behavior and can readily adapt 
to mixed agroforest landscapes with small-
scale farming by foraging on crops, travelling 
along human paths and crossing roads to 
access different areas of their range (Hockings, 
Anderson and Matsuzawa, 2006; Hockings, 
2007; Hockings and Humle, 2009). However, 
more research is required to determine 
whether and how such landscapes are able 
to sustain chimpanzees in the long term. 
Crop foraging potentially favors chimpan-
zee survival in such landscapes, as it pro-
vides the apes with dense clusters of highly 
nutritious foods. Wild chimpanzees have 
been reported to consume as many as 51 dif-
ferent parts from 36 different species of 
cultivars across their range (Hockings and 
McLennan, 2012). However, some crops 
with commercial value, such as banana, 
cacao, corn, mango, oil palm, papaya, pine-
apple and sugarcane, have been identified 
as “high-conflict” crops—that is, people are 
less tolerant of apes when they eat or dam-
age these high-value crop types. Another 
study finds that chimpanzee communities 
that faced high levels of disturbance to 
their home ranges also experienced greater 
levels of harassment from people (Wilson 
et al., 2014b). Such situations run the risk 
of exacerbating retaliatory killings or the 
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capture of apes (Brncic et al., 2010). For 
an example of this, see Case Study 1.2 in 
Chap ter 1 (page 29).

Although some bonobo populations are 
known to forage in secondary vegetation 
alongside agricultural fields (J. Th mpson, 
personal communication, 2014), these apes 
tend to avoid areas of high human activity 
and fragmented forest, and the presence of 
humans significantly reduces effective bon-
obo habitat (Hickey et al., 2013). Bonobos 
may also consume banana, palm pith, pine-
apple and sugarcane, but their crop con-
sumption remains less studied than that of 
chimpanzees (Hockings and Humle, 2009; 
Furuichi et al., 2012; Georgiev et al., 2013); 
research may be limited simply because many 
bonobo populations occur in more remote 
areas dominated by primary forest, with 
relatively low human densities and levels of 
activity (IUCN and ICCN, 2012). As seen 
with chimpanzees, bonobo reliance on com-
mercial (and subsistence) crops for food 
and nesting is likely to increase with the 
expansion of primary forests loss, land con-
version and habitat fragmentation (Dupain 
and Van Elsacker, 2001; Myers Th mpson, 
2001); however, the extent of these changes 
will depend primarily on the type of crops 
grown locally. 

Theimpact of industrial agriculture is of 
growing concern with respect to the status 
of both chimpanzees and bonobos across 
their ranges—be it linked to new develop-
ments or to the reclamation or reactivation 
of historical plantations of crops such as oil 
palm, rubber or sugar (see Box 6.1). In African 
countries whose conditions are propitious 
to oil palm and other large-scale agricul-
tural development—such as Angola, the 
DRC, Gabon, Ghana, Ivory Coast, Liberia, 
the Republic of Congo and Sierra Leone—
more than two-thirds of the land suitable 
for oil palm development is located outside 
protected areas and overlaps with great ape 
habitat (Wich et al., 2014). Many of these 
areas, especially across West Africa, already 

represent degraded landscapes, where chim-
panzees, in particular, have been thriving 
for generations, ironically, it seems, thanks 
to human tolerance and the presence of 
wild oil palms, which may be a key species 
for some chimpanzee communities, as they 
serve both nutritional and nesting purposes 
(Humle and Matsuzawa, 2004; Leciak, 
Hladik and Hladik, 2005; Brncic et al., 2010; 
Sousa et al., 2011). 

In areas where wild oil palms persist, it 
remains unclear whether chimpanzees or 
bonobos would significantly target commer-
cially grown palms, even if they knew the oil 

BOX 6.1 

Reclamation of Abandoned Plantations:  
Impact on Bonobos and Chimpanzees
In the DRC, many commercial plantations—whose crops include 
banana, cassava (also known as manioc and tapioca), coffee, oil palm, 
quinine, root crops, rubber, sugarcane, tea and tobacco—date back to 
the early 20th century and colonial times. Although most are located 
outside the bonobo range and have remained dormant as a result of 
decades of military and political insecurity, international companies, 
such as Feronia Inc., are now increasingly reclaiming abandoned oil 
palm, rubber and sugarcane plantations and reviving the commercial 
industry (J. Thompson, personal communication, 2014). Some of the 
areas they have targeted are within the bonobo range, such as those 
in Equateur province and along the Congo River. Although the large 
distances and the lack of overland infrastructure have greatly limited 
and concentrated plantation locations in specific areas, the probability 
of a rejuvenated industry looms on the horizon (FAO, 2012a); the risk 
of expansion into more pristine forest areas is thus high. 

A similar pattern is apparent in Nigeria, especially in Cross River state, 
a key area for the Nigeria–Cameroon chimpanzee. Rural transforma-
tion in Cross River state is driven by the privatization of defunct plan-
tations and the crowding out of smallholder production systems by 
agricultural investors (Schoneveld, 2014b). 

Across three of Feronia’s reclaimed oil palm concession areas in the DRC, 
road infrastructure increased by 34% in less than three years between 
2011 and 2013 (Feronia, 2014). A rubber plantation has recently been 
reactivated in the DRC’s Luo Scientific Reserve, which is part of the bon-
obos’ current natural range (T. Furuichi, personal communication, 2014). 
However, there is no evidence to date to suggest that the Wamba bon-
obos use rubber trees for food or nesting, nor do they seem to use coffee 
or oil palm, which also occur in the area; what is known is that bonobos 
forage locally on subsistence and cash crops (Furuichi et al., 2012). 

The main concern for the apes in these landscapes is habitat loss and 
degradation, as well as increased hunting as plantations are reactivated 
and road infrastructure is expanded.
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palm as a resource (Humle and Matsuzawa, 
2004; Hockings and Humle, 2009); if they 
did, the risk of “conflict” with plantation 
owners would certainly be heightened. Thei  
behavior may ultimately depend on what 
other natural resources are available to them 
across the seasons, as crop consumption, 
at least for chimpanzees, is often inversely 
correlated with the availability of natural 
foods in their habitat (Hockings, Anderson 
and Matsuzawa, 2009). Nesting patterns are 
also likely to depend on what other suitable 
species are available. 

Although oil palm development is not 
as much of a concern in East Africa, other 
developments, such as sugarcane plantations, 
pose a potential threat to chimpanzee hab-
itat and their coexistence with people in the 
region (T. Furuichi, personal communica-
tion, 2014).

The Varying Impacts of 
Different Phases of 
Production
Infrastructure Development 
The development of agro-industrial planta-
tions has resulted in increased remodeling 
and fragmentation of the natural habitat 
and ape populations. Examples include the 
removal of trees that border small tributaries 
and the digging out of drains and trenches, 
both of which create new barriers that are 
impassable to apes as none of the ape species 
can swim. This process of fragmentation 
will further threaten ape survival unless 
natural or artificial connection bridges are 
constructed (Ancrenaz, Dabek and O’Neil, 
2007; Das et al., 2009). Other infrastructure 
development, including roads, train tracks, 
electricity cables, human settlements and 
fences, also make the landscape less naviga-
ble for wildlife. 

Where forest is fragmented, apes may 
be forced to travel on the ground to cross to 

different fragments due to the loss of canopy 
continuity, or because of isolation, such as if 
families or individuals are stranded in a small 
number of trees. Increased time on the ground 
makes the apes, and particularly gibbons, 
vulnerable to predation. Fragmentation can 
also lead to malnutrition and increased par-
asite loads in the medium term, and popula-
tion decline in the long term (Das et al., 2009). 

In Central Africa and in Indonesia, the 
decline in ape densities has been linked to 
the growing number of roads and human 
settlements (Kuehl et al., 2009; Marshall et 
al., 2009b). This correlation largely reflects 
an increase in hunting for wild meat and the 
pet trade, as areas become more accessible 
to subsistence and commercial hunters, and 
transportation from remote areas to major 
cities becomes easier (Wilkie and Carpenter, 
1999; Wilkie et al., 2000; Poulsen et al., 2009). 

Wild apes, including those habituated to 
human presence, are likely to behave cau-
tiously when close to human landscape fea-
tures such as crop fields or roads. Theeffects 
of road infrastructure on forest composition 
and structure depend on road network 
density, width, spatial layout and traffic 
intensity (Malcolm and Ray, 2000;  Wilkie 
et al., 2000; Blake, 2002). Although second-
ary roads may be smaller and less frequented 
than primary transport roads, the former 
may occur at higher densities within the 
landscape and thus represent an impedi-
ment to natural patterns of habitat utilization 
in apes. 

Chimpanzees are known to be more 
nervous and are more vigilant when enter-
ing crop fields to forage than when they are 
in the forest; they also stay closer together 
when crossing roads, especially wider ones 
(Hockings, Anderson and Matsuzawa, 
2006, 2012). Recent observations in the 
Kinabatangan, on the island of Borneo, 
showed that wild habituated orangutans who 
were followed both inside and outside the 
forest were more wary of the presence of 
observers and more difficult to follow in oil 

“Although oil 
palm development 
is not as much  
of a concern in 
East Africa, other  
developments, 
such as sugarcane, 
pose a potential 
threat to apes and 
their habitat.” 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Chapter 6 Ecological Impacts

173

palm landscapes (F. Oram, personal com-
munication, 2014). 

In the long term, the fragmentation and 
isolation of ape communities, groups and 
populations that result from significant 
landscape changes made for infrastructure 
development are likely to cause genetic in -
breeding, which would significantly impact 
population viability. The heightened pres-
ence and activities of humans may also act 
as deterrents to dispersal and further erode 
the genetic health of the local population. 
Among chimpanzees, young adolescent 
females resident in less disturbed areas may 
be dissuaded from immigrating into semi-
isolated communities if these exhibit high 
rates of encounters between humans and 
apes, thus further impacting the long-term 
survival of such communities (Matsuzawa, 
Humle and Sugiyama, 2011). 

Habitat Destruction and 
Clearance
In most cases, the development of indus-
trial crops involves the removal and con-
version of natural forest, whether primary 
or already disturbed (Wilcove and Koh, 
2010; Gaveau et al., 2014). Overall, the 
impact of forest conversion on ape popula-
tions is dramatic for all species, and it should 
be stressed that populations that survive the 
initial forest conversion stage continue to 
decline after the establishment of the plan-
tations (Bruford et al., 2010). Nevertheless, 
some differences across taxa are expected 
when the natural habitat of apes is converted 
to industrial crops.

Orangutans: Forest clearance has the 
worst impact on the long-term survival of 
orangutan populations. Genetic studies in 
Kinabatangan, on the island of Borneo, show 
that 95% of the original orangutan popula-
tion was lost over the past 200 years; that 
decline can be attributed to human activi-
ties, mostly hunting and forest clearance 

for oil palm development and other crops 
(Goossens et al., 2006). Forest conversion 
results in the death of nearly all resident 
and territorial orangutans—namely adult 
females and flanged males—either through 
direct killing and open-burning practices, 
or as a result of starvation (Rijksen and 
Meijaard, 1999). However, non-territorial, 
unflanged adult male orangutans can move 
away from disturbed areas and take refuge 
in undisturbed areas (MacKinnon, 1972; 
Ancrenaz et al., 2010); the result is a transi-
tional “excess” of males in remaining forest 
patches (Bruford et al., 2010). 

Gibbons: Undisturbed gibbon groups 
change and expand their territories as part 
of their natural behavior, suggesting that 
they may be able to move to avoid human 
disturbance such as forest clearance (O’Brien 
et al., 2003; Cheyne, 2008a, 2010; Fan Peng-
Fei and Jiang Xue-Long, 2008; Savini, 
Boesch and Reichard, 2008; Kim, Lappan 
and Choe, 2010). However, there are limits 
to the distance a group can move and to 
available forest for establishing new terri-
tories, depending on the level of distur-
bance and the number of groups affected; 
that is, a small number of groups may be 
able to move, yet the carrying capacity of 
the destination forest area may soon be 
reached (Akers, Islam and Nijman, 2013). 
If a group cannot establish a new territory, 
the most likely outcome is a breakup of the 
group or the death of an adult. The surviv-
ing adults and offspring may be unable to 
defend the territory, leading to group break-
down, reduced reproductive opportunities 
and possibly the associated deaths of the 
remaining group members (Choudhury, 
1991; Kakati, 2004; Savini et al., 2008; 
Cheyne, 2010; Cheyne, Thompson and 
Chivers, 2013).

Gorillas: The loss of nearly all naturally 
occurring vegetation renders habitat unsuit-
able for gorillas. To date, no studies have 
been conducted on the impact of large-scale 
clearing on gorillas, but in all likelihood it 
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Photo: In most cases, the development of industrial crops involves the removal and conversion of 
natural forest. Stranded orangutan being rescued by IAR in Indonesia. 
© Alejo Sabugo, IAR Indonesia

would result in the death by starvation of the 
majority of the individuals if there are no 
remaining forest fragments or nearby areas 
of intact forest in which the apes can seek 
refuge. Small-scale subsistence farming can 
involve the clearance of the majority of native 
plant species, but some trees and under-
story plants may remain. If such plants are 
present and the area borders on intact forest, 
gorillas are likely to continue to attempt to 
forage in this area if it previously constituted 
a part of their home range, particularly if 
they are habituated for tourism or research 
purposes (Kalpers et al., 2010). 

Chimpanzees and bonobos: Extensive 
clearing can cause a decline in chimpan-
zee density and shifts in their home range, 
as evidenced by large-scale clearance con-
ducted as part of commercial logging activ-
ities (Johns and Skorupa, 1987; Chapman 

and Lambert, 2000;  Chapman et al., 2000;  
Morgan and Sanz, 2007). The ramifications 
can include severe social disruption, as a 
result of increased competition, conflict and 
stress, with potential long-term consequences 
for the reproductive and general health of 
the population (White and Tutin, 2001; 
Emery Th mpson et al., 2007a; Kahlenberg 
et al., 2008). Similar patterns are expected 
among the bonobos, although related data 
are more limited.

Young Plantations
In a mosaic landscape or close to the border 
between natural habitat and agro-industrial 
crops, animals who live in nearby forests or 
remaining forest patches are prone to using 
newly established plantations, especially 
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during periods of fruit scarcity in the for-
ests. The likelihood of foraging on young 
plantations increases with the crops’ prox-
imity to the apes and depends on the type 
of crop.

In mosaic habitats, small forest patches, 
isolated trees or edge areas may still attract 
apes into plantations for feeding, even if they 
do not make regular use of these plantations. 
When forest patches are not producing food, 
some individuals tend to enter plantations 
to feed on resources that are available to 
them to survive. Orangutans typically feed 
on fruits cultivated by smallholders and cam-
bium of acacias and other trees (Salafsky, 
1993; Yuwono et al., 2007); gibbons eat young 
leaves of acacia or the petiole (growing tip) 
of agarwood trees (S. Spehar, personal com-
munication, 2014; U. H. Reichard, personal 
communication, 2014); chimpanzees and 

bonobos are known to pull out young fronds 
of wild oil palms for consumption of the 
petiole, making it likely that knowledgeable 
individuals might perform a similar foraging 
behavior if exposed to young saplings of com-
mercially selected and grown oil palms or 
other plant species (Humle and Matsuzawa, 
2004; Hockings and Humle, 2009). 

The impact of young plantations on 
gorillas is unknown. Their response would 
likely depend on whether the understory or 
the ground vegetation is kept clear or if plants 
eaten by the gorillas are able to regrow. For 
example, herbaceous vegetation consumed by 
gorillas can grow in both young tea planta-
tions and stands of eucalyptus trees (Kalpers 
et al., 2010; Seiler and Robbins, 2015). As 
gorillas are unlikely to feed on the seedlings 
of eucalyptus or tea, this should not directly 
impact these crops.
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Animals can cause significant economic 
losses on newly established plantations 
(Ancrenaz et al., 2007; Campbell-Smith et 
al., 2011b). Many of them are either killed or 
captured and translocated to other places 
(Hockings and Humle, 2009). 

Mature Plantations 
As with recently cleared areas and young 
plantations, the impact of mature plantations 
on apes depends on the planted crops, the 
management of the plantations and the pres-
ence of nearby forest patches. 

Orangutans: Over time, orangutans who 
live in forests that are close to industrial plan-
tations start to use mature plantations for 
dispersal, as a supplementary source of food 
or for nesting. As orangutans are mostly 
arboreal, it is no surprise that all age and sex 
classes have been recorded roaming and 
dispersing in acacia, eucalyptus and other 
tree species plantations (Chung et al., 2007; 
Meijaard et al., 2010). However, recent 
studies in Kinabatangan show that orangu-
tans are also found in mature oil palm land-
scapes (Ancrenaz et al., 2015). The animals 
bend and break large fronds to build their 
nests in the central part of the plant (Ancrenaz 
et al., 2015). Orangutans who venture into oil 
palm plantations feed on young shoots and 
ripe fruit of mature oil palm plants, which 
they pick from bunches on the ground or take 
directly off the palm. 

Recent fieldwork and surveys in the 
Kinabatangan floodplain reveal that these 
activities had no negative impact on the fruit 
productivity of the mature palms (Ancrenaz 
et al., 2015). As a result, orangutans are not 
considered a major pest for mature oil palms 
(those that are at least five years old), 
although they can inflict significant damage 
when the plants are younger, as discussed 
above. In Kinabatangan, the vast majority 
of orangutan signs were found within 50 m 
of forest patches, suggesting that they are 
reluctant to disperse in oil palm plantations, 

as has already been documented on Sumatra 
(Campbell-Smith et al., 2011a). In this land-
scape, orangutans oft n walk on the ground to 
travel faster and to avoid detection (Ancrenaz 
et al., 2014, 2015).

In industrial tree plantations, orangutans 
eat tree bark of acacias (Chung et al., 2007; 
Meijaard et al., 2010). In eastern Kalimantan, 
acacia plantations established close to Kutai 
National Park suffered a tree mortality rate 
of 5%–10% because of bark stripping by 
orangutans (Meijaard et al., 2010).

Gibbons: Much of the focus of gibbon 
studies has been on tree plantations and lit-
tle is known about the impact of low-level 
plantations, such as cocoa, rice and sugar-
cane. Gibbons are predominantly arboreal, 
much more so than the larger apes. While 
gibbons can walk bipedally for short dis-
tances, they are not likely to cross areas that 
are devoid of trees or covered by mature 
palms. Consequently, gibbons are not seen 
in areas of low-level crops, where there are 
no trees. Such plantations likely act as bar-
riers to gibbon movement. Gibbons have 
not been shown to inhabit oil palm planta-
tions, although they are sometimes present 
in isolated patches of forest left within a 
plantation. Th y do not consume the oil 
palm fruit or the pith of the young leaves. 
Gibbons may, however, enter acacia planta-
tions and consume leaves (S. Spehar, personal 
communication, 2014). It is possible that 
mature plantations, even ones with trees, act 
as a barrier to dispersal; there is a need for 
more studies on the presence of gibbons, 
as no information is currently available on 
their long-term persistence in plantations, 
nor on their impact on mature plantations 
of any type. 

Gorillas: Plantation management—
which involves either the clearing of her-
baceous understory vegetation that is con-
sumed by gorillas, or tolerance of its growth 
among the crops—and the presence of 
nearby intact forest determine how mature 
plantations affect gorillas. Certain crops—
such as banana and eucalyptus trees, which 
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are highly sought after by gorillas—may 
in fact attract the apes as they reach more 
advanced stages of maturity (Seiler and 
Robbins, 2015).

Chimpanzees and bonobos: To date, 
there is no evidence that either chimpan-
zees or bonobos can thrive in mature planta-
tions. While more research and reporting is 
urgently required, it may be assumed that 
their survival depends on the availability of 
other vegetation types and forested habitats 
within the landscape, human attitudes, 
pressures and density; another factor is the 
extent to which apes can use crops as a 
resource, such as mango, oil palm, oranges, 
pineapple and sugarcane. If chimpanzees 
have knowledge of the oil palm as a resource, 
the crop could potentially help them meet 
most of their nutritional needs. In some 
areas, chimpanzees are known to consume 
the rich oily fruit and the kernel of the nut 
throughout their range, using natural stone 
or wooden objects to crack open the hard-
shelled nut. Th y also eat the tip end of 
young fronds, the pith of mature fronds, and 
potentially the oil palm heart3 and beetle 
larvae contained in the dead trunk of the 
palm (Humle and Matsuzawa, 2004). The
oil palm can also act as a highly preferred 
nesting species for chimpanzees in areas 
where oil palms are relatively abundant in 
the landscape, as in Guinea and Guinea-
Bissau (Humle, 2003; Sousa et al., 2011). In 
Guinea, for example, Bossou chimpanzees 
spent nearly one-quarter of their feeding 
time consuming wild or feral oil palm parts; 
they also preferentially nest in wild or feral 
oil palms, especially at night (Humle, 2003; 
Soumah, Humle and Matsuzawa, 2014). 

As yet, there is no indication that chim-
panzee nesting or foraging on wild or feral 
oil palms has any significant impact on oil 
palm survival or fruit productivity (Humle 
and Matsuzawa, 2004; Soumah et al., 2014). 
However, this may depend on which part is 
preferentially consumed; consumption of 
oil palm flowers could, for instance, severely 
impact oil palm production and the fre-

quency of use could affect palm survival over 
time (Soumah et al., 2014). However, when 
chimpanzees consume oil palm fruit, they 
often ingest the seed, which is then evacu-
ated whole in the feces, a favorable environ-
ment for sapling growth (Lambert, 1998; 
Humle and Matsuzawa, 2004). Chimpanzees 
can also disperse the seeds of other crop spe-
cies such as cacao, mandarins and oranges, 
thus promoting the growth and the distribu-
tion of these high-value species (Lambert, 
1998; Hockings and Matsuzawa, 2014). 

Conclusions on the Impacts of 
Different Phases of Production
As discussed, the different phases of agri-
cultural development and production have 
variable impacts on ape populations. Forest 
conversion has the most negative impact on 
the short-term survival of the animals—
through habitat loss, destruction of natural 
food sources and an increased rate of killing. 
By using newly established plantations, apes 
who survive forest conversion can cause sig-
nificant economic losses and conflicts with 
people, which can lead to retaliatory kill-
ings, as discussed below. As crops mature, the 
extent of conflict may decrease significantly, 
partly due to the reduced ape population 
density in the area. At some stage, these 
plantations may simply act as “corridor” areas 
between fragmented forest patches, as long 
as the apes’ ability to travel in these planted 
landscapes is not impeded and is tolerated by 
workers and plantation owners.

Remediation
Set-aside versus  
Total Clearance 
As discussed, current information suggests 
that agro-industrial plantations cannot sus-
tain viable orangutan populations in the long 
term (Meijaard et al., 2010; Ancrenaz et al., 

“By using newly 
established plan-
tations, apes who 
survive forest 
conversion can 
cause significant 
economic losses 
and conflicts with 
people, which can 
lead to retaliatory 
killings.” 
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2014); this conclusion is likely the case for 
all ape species. However, these landscapes 
could at least provide essential connectivity 
between populations in areas of natural forest 
(Wich et al., 2012b); they could also maintain 
some basic ecosystem functionality (Wilson et 
al., 2007a; Koh and Wilcove, 2008a; McShea 
et al., 2009; Meijaard et al., 2010; Ancrenaz 
et al., 2015; Mendenhall et al., 2014). 

A conservation paradigm for apes in 
an agro-industrial landscape must include 
the preservation or restoration of small 
patches of forest—a system known as “set-
aside”—as opposed to the total clearance of 
forest. Used as corridors or stepping stones, 
these forest patches—even if degraded—
play an important role in sustaining ape 
populations by providing dispersal, nesting 
or food resources. All remaining forests 
and forest patches located within an indus-
trial landscape should be identified as high 
conservation value forests (HCVF) and 
should be maintained as natural forests. 
Indeed, retaining forests within an agro-
industrial landscape is the key to main-
taining ecosystem functionality, because it 
ensures the viability of meta-populations 
of many wildlife species by facilitating dis-
persal and survival (Maddox et al., 2007; 
McShea et al., 2009). 

Challenges to Rehabilitating 
Agricultural Lands
Deforested areas are very challenging envi-
ronments for the natural growth of seeds 
and seedlings. Th  underlying soil or peat 
has been damaged and eroded: its nutrients 
have been depleted; the soil and water tables 
and waterways have often been polluted with 
artificial chemicals; the ground layer is open, 
compacted and exposed to a high amount 
of sunlight; much of the area is exposed or 
flooded during the wet season; forest soil 
seed stocks have been destroyed; and seed 
dispersal into the area is low. The e problems 

are particularly severe in peatlands, which suf-
fer from additional impacts of disruption to 
natural hydrology and subsequent increased 
fire risk when converted (Page et al., 2009). 

Natural regeneration in these areas is 
often very slow, with much of the land colo-
nized by sedges, rushes and low-growing 
shrubs, which are generalist or invasive spe-
cies that can provide a barrier to subsequent 
secondary succession. The overall focus 
needs to be on assisted regeneration, includ-
ing identifying species that would be suitable 
for large-scale reforestation projects. The e 
species should be able to grow quickly to 
form a closed canopy, thus creating shade to 
make the habitat more hospitable to other 
tree species, and attracting seed-dispersing 
fauna to the area. This helps to speed up the 
rate of natural (unassisted) regeneration 
and, in the long term, to re-establish a for-
est that resembles its original state. Young 
secondary forest habitats resulting from a 
regeneration process can provide impor-
tant fallback foods for bonobos (Hashimoto 
et al., 1998; Terada et al., 2015); they can 
also act as an essential source of food and 
nesting species for chimpanzees in modified 
landscapes (Humle and Matsuzawa, 2004; 
N. Bryson-Morrison and T. Matsuzawa, per-
sonal communication, 2015).

In the past, many reforestation projects 
have concentrated on commercial tree 
species or have adopted methods that are 
expensive—such as the use of fertilizer—
or labor-intensive. Resources for most 
conservation projects are generally quite 
restricted, and therefore high costs are likely 
to reduce the scope and scale of planting. 
High-intervention projects are also less 
transferable to other sites, so any lessons 
learned are of less value to the conservation 
community. The efore, a clear focus should 
be placed on identifying species that are nat-
urally suited to growing in these conditions, 
and that require as little human intervention 
as possible (Matsuzawa et al., 2011; OuTrop, 
2013). As these reforestation activities usually 
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occur decades after a plantation begins oper-
ation, a clear long-term plan and commitment 
is needed from agro-industrial companies.

It is important to stress that reforestation 
is a very lengthy and expensive exercise. In 
every case, it is always more economical to 
avoid cutting down the forest than to initiate 
a reforestation program after damage caused 
as a consequence of poor land use planning. 

Long-term Impacts
Ongoing population fragmentation, espe-
cially outside of protected areas, is a major 
issue for most ape populations in Asia and 
in Africa. Habitat fragmentation following 
agricultural development leads the original 
meta-population to be split into a number 
of smaller subpopulations, as has been the 
case among Cross River gorillas (Bergl et al., 
2008). The e small populations become more 
vulnerable to genetic drift and inbreeding, 
and unpredictable events triggered by cli-
mate changes or anthropogenic pressures 
(Shimada et al., 2004; Bergl et al., 2008; Xue 
et al., 2015).

When forests are transformed into non-
forest landscapes without adequate large-
scale land use planning, which would include 
provisions for the survival and population 
connectivity of apes and other wildlife, the 
impact on the original biodiversity in gen-
eral and resident ape populations in particu-
lar is devastating. Many designated high 
conservation value areas are too small or 
too isolated from other forests to be viable 
long-term habitats for apes. When forests are 
replaced with crops, most animals disap-
pear, as described above. The compression 
effect—meaning the compaction of the habi-
tat available to wildlife, which is sometimes 
referred to as the “crowding effect”—occurs 
when animals are exposed to disturbance in 
part of their range and thus start to use their 
home range differently; that is, they increase 
the use of parts that have not been affected. 

Photo: When forests are transformed into non-forest landscapes without adequate large-scale land 
use planning, which would include provisions for the survival and population connectivity of apes and 
other wildlife, the impact on the original biodiversity in general and resident ape populations in particular 
is devastating. © Greenpeace/Oka Budhi
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Habitat loss is therefore expected to result in 
the compression of groups into undisturbed 
areas or “refuges” (Shimada et al., 2004; Bergl 
et al., 2008). 

Most ape species present some degree of 
range overlap: male and female orangutans; 
family groups of gibbons, with estimates 
ranging from 11% to 64%; gorilla groups; 
and chimpanzee or bonobo communities 
(Idani, 1990; Reichard and Sommer, 1997; 
Singleton and van Schaik, 2001; Wrangham 
et al., 2007; Bartlett, 2008; Cheyne, 2010; 
Robbins, 2010; Furuichi, 2011; Nakamura 
et al., 2013). After the cessation of logging 
activities and other disturbances, individuals 
may return to their former range if some 
forest or other suitable habitat still remains 
(MacKinnon, 1971; Johns and Skorupa, 1987); 
however, there is great variation across the 
species and among individuals.

If crowding occurs for a short period of 
time or during periods of high seasonal 
fruit abundance, many animals may survive 
agricultural development in the short term. 
For chimpanzees, however, the situation is 
risky as they face a high risk of aggressive 
encounters with members of neighboring 
communities (Wrangham et al., 2007); within 
a community, such compression could also 
result in heightened levels of competition 
and aggression among females (Miller et al., 
2014). In comparison, bonobos are more tol-
erant of neighboring groups (Furuichi, 2011). 

If the crowding is long term and the 
compressed population exceeds the carry-
ing capacity of the habitat, members of the 
resident population, as well as the displaced 
apes, run the risk of starvation, as has been 
observed among orangutans (Rijksen and 
Meijaard, 1999). The longer a population 
remains compressed, the more marked this 
effect will be. Many populations in forests and 
fragments today are likely undergoing a com-
pression effect, as many wildlife species, 
including apes, are being pushed into small 
forest patches or fragments between burned 
or otherwise cleared areas. As a consequence, 

population densities increase beyond the 
carrying capacity of habitats and are unsus-
tainable in the long term, due to a lack of 
space and food and, in some species, height-
ened levels of aggression, stress and suscep-
tibility to disease. The likely long-term result 
is population decline, possibly followed by 
the local extinction of the species. 

The following summaries provide the 
little information that is currently available 
about the long-term impacts of agricultural 
development on the various ape taxa.

Orangutans
In Kinabatangan forest, on Borneo, conver-
sion resulted in a temporary influx of adult 
unflanged males into nearby patches of for-
ests and therefore in a temporary male excess. 
The e excess males dispersed into nearby 
agricultural landscapes aft r a few years, in 
search of new territories (Bruford et al., 2010). 
Th re is, however, a risk of animals entering 
newly established plantations when there are 
not enough fruits in the natural forest patches. 
Thisresults in conflicts and exacerbates retal-
iatory killings of orangutans because the apes 
destroy people’s crops or because people are 
afraid of the orangutans (Abram et al., 2015). 
The long-term consequences of a diet that 
is altered to include fruits and other parts of 
cultivated plants need to be investigated. 

Gibbons
The e is insufficient information about dis-
persal distances for subadult gibbons to 
determine maximum distances over which 
gibbons would disperse, perhaps with the 
assistance of canopy bridges to cross barriers 
such as roads, power cables or large forest 
gaps (Das et al., 2009). The wide dispersal 
of groups that occurs at low densities could 
lead to a lag in new group formation due to an 
imbalance in available dispersing offspring, 
such as through the stochastic impacts of a 

“If crowding 
exceeds the carry-
ing capacity of the 
habitat, members 
of the resident pop-
ulation, as well  
as the displaced 
apes, run the risk 
of starvation.” 
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male bias in any given dispersing generation. 
This situation would result in more males 
than available females, an imbalance that pre-
vents many males from forming a new group 
with a female. Limited information is avail-
able about genetic relatedness among wild 
gibbon populations, but the available data 
suggest that the level of relatedness is naturally 
high (Liu et al., 1989; Reichard and Barelli, 
2008; Zhou et al., 2008; Reichard, 2009; 
Kenyon et al., 2011). The impacts of forest 
loss, population compression and reduction 
into fragments can thus be expected to have 
a long-term influence on the genetic viabil-
ity of an affected population. 

Gorillas
In case of compaction, gorilla groups that 
arrive in an area that is already occupied by 
another group or groups will face serious 
social and ecological challenges. Males com-
pete intensely for females, both by retaining 
female group members and by attempting 
to get more females to join their group. Loss 
of habitat, which leads to greater crowding 
of individuals in a particular area, would 
likely result in higher rates of intergroup 
interactions and increased aggression among 
adult males. In turn, this could cause an 
increase in adult male mortality. The death 
of the dominant male of a one-male group 
of gorillas can also result in infanticide of 
unweaned infants, who are still dependent 
on milk, by other adult males, meaning that 
increased mortality among adult males has 
far-reaching consequences for other age 
and sex classes and group stability (Robbins 
and Robbins, 2004; Robbins et al., 2013). 

The ability of gorillas to move through 
a matrix of subsistence farming or indus-
trial agriculture, which has implications for 
their ability to disperse as well as for genetic 
diversity, depends largely on the distance 
between suitable forest patches. However, 
the ability to retain connectivity between 

patches, as well as the level of genetic diver-
sity within and between patches, depends on 
more than absolute distance, as dispersal 
patterns differ for males and females. 
Female gorillas always disperse directly 
between social units and do not travel on 
their own, but males disperse alone and 
travel greater distances (Yamagiwa, Kahekwa 
and Basabose, 2003; Harcourt and Stewart, 
2007; Guschanski et al., 2009; Arandjelovic 
et al., 2014; Roy et al., 2014a). As a result, 
males may have more of an impact on gene 
flow within populations and among iso-
lated subpopulations (Bergl et al., 2008; 
Guschanski et al., 2009; Roy et al., 2014a). 
Human disturbance is believed to have 
resulted in an abrupt reduction not only in 
population size, but also in genetic diversity 
in Cross River gorillas, emphasizing that 
the impacts of altered landscapes are far more 
complex than only having fewer apes (Bergl 
and Vigilant, 2007; Bergl et al., 2008).

Chimpanzees and Bonobos
As a result of habitat compression and 
increased home range overlap between neigh-
boring communities, chimpanzees are likely 
to commit intercommunity lethal attacks on 
both adults and infants (Watts et al., 2006; 
Williams et al., 2008; Wilson et al., 2014b); 
however, such events are unlikely to arise 
among bonobos, among whom records of 
conspecific killings remain extremely rare 
(Wilson et al., 2014b). If forced into areas 
dominated by agricultural crops, chimpan-
zees may have to forage on crops to meet their 
nutritional needs (Hockings et al., 2009). 
They may also become more visible—
though not necessarily more habituated—
to local people, thereby potentially exacer-
bating people’s fear of chimpanzees and 
heightening the risk of retaliation from farm-
ers or plantation workers (Hockings and 
Humle, 2009). All these factors necessar-
ily imply increased competition and stress, 
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which impact ape health and reproduction 
(Pusey, Williams and Goodall, 1997; Emery 
Th mpson et al., 2007b). Such patterns are 
also expected among bonobos.

Should bonobo and chimpanzee ranging 
and dispersal be constrained by landscape 
features and habitat quality—as determined 
by food abundance and distribution, not only 
year-round but also seasonally—then it is 
likely that lactating females and especially 
their offspring could suffer from nutritional 
stress (Markham et al., 2014); moreover, 
the population’s reproductive and genetic 
viability would be impacted significantly. 
If they are unable to expand or shift their 
range during times of food scarcity, chim-
panzees are forced to rest more and travel less 
(Takemoto, 2002, 2011); alternatively, they 
may have to compete more aggressively for 
food (Miller et al., 2014). In addition, in 
areas where chimpanzees are at risk of being 
hunted or killed, they vocalize less and drum 
less on trees than they do in undisturbed 
areas (Hicks, Roessingh and Menken, 2013). 
Such a reduction in communication patterns 
could have a significant impact on disper-
sal success and on sociality; that is, it may 
compel the community to be more gregari-
ous, thus heightening competition for food 
among community members, which poten-
tially forces increased reliance on highly 
nutritious and highly abundant crop spe-
cies or shifts in activity patterns, such as 
nighttime crop raiding (Krief et al., 2014). 
Increased densities of apes and other wild-
life could also imply increased risk of para-
sitic infection and ill health, thus exposing 
the community or population to added risk 
(Gillespie and Chapman, 2006). 

Conclusions on Long-term 
Impacts
In all likelihood, the transformation of nat-
ural forest to non-forest landscapes results 
in increased physiological and ecological 

BOX 6.2 

The Road to Extinction: The Bossou Chimpanzees 
in Guinea, West Africa
The Bossou chimpanzee community in southeast Guinea, West Africa, 
lives about 6 km from the Nimba Mountains, which are home to several 
chimpanzee communities. This group inhabits an agroforest matrix and 
is semi-isolated from its neighbors. Research shows that the com-
munity is likely to become extinct. The threats to their survival include 
the following: 

  a lack of immigrant females; 

  the disappearance of natal females (that is, over the years, as 
expected, some of the younger females may have emigrated from 
the community, possibly to join neighboring communities in Nimba, 
although this assumption remains unconfirmed); 

  the aging of its members (some are over 50, and older females no 
longer reproduce) (Sugiyama and Fujita, 2011); and 

  sporadic mortality events associated with outbreaks of respiratory 
infection predominantly affecting infants and older individuals 
(Humle, 2011a).

It may be too risky for females from other communities in the Nimba 
Mountains to travel through an open savannah or agricultural forest 
matrix from their more contiguous and pristine natal primary forest. 
These Nimba females are much more likely to disperse to known neigh-
boring communities along the massif than to immigrate into a com-
munity exposed to high levels of human presence and disturbance, 
whose existence is potentially unknown to them, such as Bossou. 

It is ironic that—in spite of the evident risk of extinction of this com-
munity, as associated with longer-term cumulative genetic erosion, 
reproductive senescence and respiratory epidemics—until recently, 
Bossou chimpanzees showed significantly shorter interbirth intervals 
and higher infant survival rates than conspecifics more dependent on 
wild foods for their survival (Sugiyama and Fujita, 2011); this pattern 
was attributed to their significant reliance on highly nutritious crops 
available to them in their habitat. However, the chimpanzees at Bossou 
also have an extremely diverse diet comprising more than 200 plant 
species, which represent 30% of all available plant species in their 
heterogeneous environment (Humle, 2011b). While rapid habitat con-
version, especially on a large scale, can have significant negative effects 
on the reproductive success and survival of individual apes and pop-
ulations, feeding on crops may, in some cases, actually benefit the 
reproductive success of particular populations in the short term, pro-
vided there is no retaliation from people and the landscape is a mixed 
agricultural forest mosaic that enables dietary diversity, rather than 
one dominated by monocultures. 

This example highlights the heightened vulnerability to epidemic out-
breaks of small gregarious groups of apes and the importance of ensur-
ing gene flow between groups or subpopulations and maintaining a 
landscape propitious to dispersal.
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stressors that impact the short- and long-
term survival of ape populations. The decline 
of food resources has a negative impact on 
breeding success—such as ovarian function 
and overall reproductive success and survival 
rates (Knott, 1999; Knott, Emery Th mpson 
and Wich, 2009). It increases inter- and 
intra group competition for resource access 
and, in some cases, inter group or inter-
individual aggression. Stress also affects 
the immune system and general health of 
the animals (Muehlenbein and Bribiescas, 
2005). In addition, habitat fragmentation 
and any associated barriers to natural dis-
persal are likely to hinder gene flow and 
contribute to the reproductive senescence of 
these populations (see Box 6.2). Combined, 
these factors can lead to a negative growth 
rate, to a decline in overall population size 
and, ultimately, to local extinction. 

The Impact of Socio-
economic and Cultural 
Values on the Forest–
Agriculture Interface
Human presence is greater in agricultural 
lands than in natural forests; a hectare 
(0.01 km²) of industrial oil palm plantation 
sees human presence 56 days per year, on 
average (Ginoga et al., 2002). This presence 
introduces new risks and challenges for 
surviving wildlife, such as emerging dis-
eases, more frequent encounters and con-
flicts with domestic animals and people, and, 
consequently, more frequent killings of apes 
and other wildlife. The survival of viable pop-
ulations of apes and other wildlife in heavily 
transformed landscapes ultimately depends 
on the general perception of human commu-
nities that share the same environment. 

The public perception and acceptance 
of wildlife reflect a complex combination 
of factors. The e are frequently related to 
economy: is wildlife perceived as a source 

of loss because of conflicts or a source of 
gain through ecotourism and other ser-
vices? Or are wild animals valued for other 
reasons, such as an individual appreciation 
of an animal’s proximity for recreation, the 
place of animals in traditional culture and 
folklore, and awareness of their role in main-
taining health of the ecosystem (Meijaard et 
al., 2013)?

The presence of wildlife in newly created 
human-made (anthropogenic) landscapes, 
such as agricultural lands, often results in 
crop-raiding activities and an increase in 
conflicts. The e conflicts lead to emotional 
distress and occasionally to significant 
economic losses (Nepal and Weber, 1995; 
Ancrenaz et al., 2007; Chung et al., 2007; 
Campbell-Smith et al., 2011b, 2012). Worse, 
the occurrence of conflicts creates a negative 
perception of wildlife and becomes a major 
impediment to building local support for 
conservation (Webber, Hill and Reynolds, 
2007; Marchal and Hill, 2009; Aharikundira 
and Tweheyo, 2011; Campbell-Smith et al., 
2012; Gore and Kahler, 2012). 

Successfully addressing conflicts between 
wildlife and humans requires the design and 
implementation of technical solutions that 
decrease or suppress the damage (Hockings 
and Humle, 2009). For a strategy to yield 
long-term success, however, it also needs to 
integrate the underlying social and stake-
holder dimensions of the problem (Ancrenaz 
et al., 2007; Dickman, 2010, 2012).

Human–Ape Interactions

Agriculture Development and 
Crop-raiding Activities
Apes who are living within or close to planta-
tions can cause substantial damage to people’s 
crops, as discussed above. Orangutans, for 
example, kill acacia trees by stripping bark 
and cambium (Meijaard et al., 2010); they 
also pull out stems and destroy young palms 
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to feed on the heart of the plant (Yuwono 
et al., 2007). In addition, they can consume 
entire fruit crops in orchards that belong to 
local villagers (Campbell-Smith et al., 2011b); 
in this case, orangutan crop-raiding activi-
ties are better explained by the presence of 
ripe cultivated fruits than the scarcity of 
wild fruit. Most of the raiding activities take 
place less than 500 m from forest edges 
(Ancrenaz et al., 2015). Gibbons have not 
been identified as a major crop-raiding 
species and are generally not subjected to 
retribution killings. Studies have reported 
the presence of subsistence foods and crops, 
such as cloves, coconut, rattan, sago, sweet 
potato and taro, around gibbon habitat, 
but the local gibbons did not use any of them 
(PHPA, 1995; Quinten et al., 2014; gibbon 
experts, personal communication, 2014).

In Africa, studies in Bwindi, Uganda indi-
cate that crop raiding by gorillas appears to 
be primarily influenced by the presence of 
palatable crops or native species growing in 
the understory of eucalyptus, pine and tea 
plantations—and not by food availability 
within the park (Seiler and Robbins, 2015). 
In Kibale National Park, which is also in 
Uganda, forest-dwelling wildlife, including 
chimpanzees, are more likely to forage on 
crops in fields located within 500 m of the 
forest edge than further afield (Naughton-
Treves, 1997, 1998). Chimpanzees, in particu-
lar, can be responsible for significant damage 
(Hockings and McLennan, 2013).

Disease Risk
Diseases can play a significant role in the 
decline and extinction of apes and other 
wildlife (Leendertz et al., 2006a). The occur-
rence of emerging infectious diseases is also 
a major threat to global public health, with 
high economic impacts. The e diseases result 
from complex demographic and anthro-
pogenic environmental changes, including 
global climate change, urbanization, increased 

presence and incursions of people in natural 
ecosystems, international travel and trade, 
land use change and agricultural intensifi-
cation, poaching for wild meat and the live 
animal trade, and the breakdown of public 
health (Daszak et al., 2013). The increased 
risk of disease transmission between humans 
and apes who live in human-modified land-
scapes originates from physical proximity 
between humans and apes and associated 
elevated levels of stress that could impede 
an individual’s immune system from com-
bating disease and infection (Muehlenbein 
and Bribiescas, 2005).

In the case of Asian apes (orangutans and 
gibbons), increased terrestrial locomotion in 
a human-made matrix increases the suscep-
tibility to contamination with pathogens of 
human origin (H.B. Hilser, personal com-
munication, 2011; Ancrenaz et al., 2014). In 
general, the current state of knowledge on 
pathogens and diseases of wild orangutans 
and gibbons is limited, except for some studies 
on intestinal parasites (Mul et al., 2007; Labes 
et al., 2010). The efore, the epidemiology and 
dynamics of emerging diseases that could 
potentially affect these species in human-
made landscapes need to be investigated 
(Gillespie and Chapman, 2006; Travis et al., 
2008; Muehlenbein and Ancrenaz, 2009).

Disease transmission is a major threat to 
gorilla and chimpanzee populations across 
sub-Saharan Africa (Köndgen et al., 2008). 
Less is known about bonobos, but their 
susceptibility to diseases is expected to be 
similar to that of chimpanzees.

Chimpanzees and gorillas are prone to 
a variety of diseases, including Ebola and a 
range of typically human-borne diseases 
ranging from pneumonia to polio (Formenty 
et al., 2003). All African apes are particu-
larly vulnerable to respiratory disease out-
breaks, especially where regular and close 
proximity to humans is prevalent (Sakamaki, 
Mulavwa and Furuichi, 2009; Humle, 2011a; 
Palacios et al., 2011). 

“The increased 

risk of disease 

transmission  

between humans 

and apes who live 

in human-modified 

landscapes origi-

nates from physical 

proximity and  

elevated levels  

of stress.” 
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Th re is also strong evidence that chim-
panzees and gorillas harbor greater parasite 
loads and share several types of intestinal 
parasites with humans in areas occupied 
and disturbed by people (Rwego et al., 2008; 
McLennan and Huffman, 2012). One study 
suggests that increased ecological overlap 
may promote microbial exchange between 
chimpanzees and humans (Goldberg et al., 
2007); since some bacteria are pathogenic—
meaning that they can induce illness—and 
infections can sometimes be fatal (such as 
Escherichia coli), this study stresses the value 
of strategies aimed at limiting inter-mixing 
of gastro-intestinal bacteria in order to benefit 
both human health and ape conservation. 

Intense exploitation and heavy human 
presence in agricultural landscapes that are 
used by apes definitely increases the risk of 
disease transmission between taxa. It is vital, 
therefore, to promote good sanitary and 
health standards of people living near ape 
populations, and to implement a thorough 
health monitoring program of the wild pop-
ulations that are in close contact with humans. 
Failure to do so can have catastrophic conse-
quences (Köndgen et al., 2008; Humle, 2011a; 
Reed et al., 2014). 

Retribution Killings
In most places where apes cause damage, 
people are resentful and can be very upset by 
crop-raiding animals foraging in their fields. 
In some areas of Borneo, subsistence farm-
ers consider orangutans the most damaging 
crop-raiders (Hockings and Humle, 2009); 
in many human-modified landscapes, killing 
the “pest” animals is often seen as the ulti-
mate solution to conflicts with orangutans 
(Davis et al., 2013; Abram et al., 2015). The
effects of industrial agriculture on African 
great apes are still mostly unknown, but the 
likely impacts can be estimated based on 
those of small-scale subsistence farming. 
In places where raiding is not tolerated or 

people fear great apes, they are chased off, 
injured by snares and other devices, or killed 
in retribution (Brncic et al., 2010; Kalpers et 
al., 2010; Fairet, 2012).

Foraging in planted fields, plantations or 
orchards is potentially high-risk behavior for 
all species of apes (Hockings et al., 2009). 
Consequently, animals may shift their active 
period and enter the crops in the early morn-
ing or late afternoon, when people are not 
around (Ancrenaz et al., 2015; Krief et al., 
2014). In most of the chimpanzee range in 
Africa, adult males tend to be the ones who 
forage on crops, since they are more likely 
to exhibit risk-taking behavior than are 
adult females or subadults (Hockings, 2007; 
Wilson, Hauser and Wrangham, 2007b). 

It should be noted that retaliatory kill-
ings are not the only way that apes who live 
close to plantations are killed. Indeed, recent 
interview surveys conducted in Kalimantan, 
the Indonesian part of Borneo, reveal that 
animals were also killed for a number of 
other reasons, including the illegal trade 
in meat, pets and traditional medicine, as 
well as due to fear and ignorance. Research 
has identified a complex interplay of vari-
ables that predict the risk of orangutans 
being killed at the local level; among these, 
religion is the prime indicator and Christian 
people are the most likely to kill orangutans 
(Davis et al., 2013; Abram et al., 2015). The e 
surveys also concluded that between 2,000 
and 3,000 orangutans have been killed every 
year over the past three to four decades in 
Kalimantan (Meijaard et al., 2011); the rate 
is well above what the species can sustain 
(Marshall, 2009). The e findings indicate 
that many orangutan populations will go 
extinct within a human lifetime (60 years) if 
killing continues at the current rate (Meijaard 
et al., 2012). In some regions of Africa, wild 
meat hunting represents a major threat to 
ape populations and also fuels the pet trade, 
since infants are also often captured as a by-
product of such activities (Tutin et al., 2001; 
Poulsen et al., 2009; Ghobrial et al., 2010).

“In places 
where raiding is not 
tolerated or people 
fear great apes, 
they are chased 
off, injured by 
snares and other 
devices, or killed 
in retribution.” 
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The Need for Better Land 
Use Planning
The best way to limit the negative impacts 
of agricultural and industrial development 
on wild ape populations is to prevent any 
large-scale development where major ape 
populations occur. When all or part of the 
range of an ape population is designated for 
land conversion, it is crucial to undertake a 
sound and precise land use planning pro-
gram that considers the needs of apes (and 
other wildlife) before any new development 
takes place. HCVF and other important 
unprotected forest patches, as well as corri-
dors, have to be identified, marked and set 
aside at the earliest stages of land use plan-
ning (Ancrenaz et al., 2015). It is also essen-
tial to evaluate the entire landscape structure 
and to incorporate other types of land use 
in proximity to plantations to minimize frag-
mentation and the potential exacerbation 
of conflict with ape species that are likely to 
forage on commercially grown or subsist-
ence crops. In addition, management plans 
that try to use connectivity between forest 
fragments as a strategy need to consider not 
only the distance between forest patches 
(structural connectivity), but also the qual-
ity of the area between the patches and the 
level of human activity within connecting 
areas (functional connectivity) (Kindlmann 
and Burel, 2008). 

In addition, a zero-tolerance policy on 
the killing of apes and other harmful acts 
needs to be enforced at all management levels 
in agro-industrial plantations. The opening 
of ape habitat for oil palm and other plan-
tations increases conflicts between humans 
and apes across their range, and allows 
increased access to poach apes for the pet 
trade and for wild meat. The killing of apes 
—either as a retaliatory means to protect 
people’s crops or for meat—has a knock-
on effect on reproductive success and sig-
nificantly affects the long-term survival of 

ape populations. Indeed, studies have shown 
that orangutan populations cannot with-
stand annual killing rates of more than 1% 
of reproductive adults without going extinct 
(Marshall et al., 2009b). This is linked to 
the fact that apes exhibit a slow reproductive 
rate, as a result of long interbirth intervals 
and slow maturation of youngsters to adult-
hood (Williamson et al., 2013).
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Photo: The opening of ape 
habitat for oil palm and other 
plantations increases con-
flicts between humans and 
apes across their range, and 
allows increased access to 
poach apes for the pet trade 
and for wild meat. Severed 
gorilla feet and hands await 
further smoking on a rack 
to be placed over a fire. This 
is a common method used 
for preserving wild meat, 
allowing suppliers enough 
time to get the product to 
market. © Jabruson, 2015. 
All Rights Reserved. www.
jabruson.photoshelter.com

Conclusions on the Need 
to Incorporate the Human 
Social Dimension in the 
General Picture
More information is urgently required on 
the drivers and patterns of crop foraging in 
apes, the impact of humans on their social, 

foraging and ranging behavior, and the 
drivers and extent of killings for all species, 
whether retributive or for meat, in anthro-
pogenic landscapes. 

Human–ape conflict leads to emotional 
distress in apes and occasionally to significant 
economic losses for humans (Nepal and 
Weber, 1995; Chung et al., 2007; Campbell-
Smith et al., 2012). Theoccurrence of conflict 
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creates a negative perception toward wild-
life and becomes a major impediment to 
building local support for conservation 
(Webber et al., 2007; Marchal and Hill, 
2009; Campbell-Smith et al., 2012; Gore and 
Kahler, 2012). The successful mitigation of 
conflict between apes and humans requires 
the design and implementation of techni-
cal solutions that decrease or suppress the 
damage done to both sides (Hockings and 
Humle, 2009). But for a strategy to yield 
long-term results, it also needs to integrate 
the underlying social and stakeholder dimen-
sions to the problem (Dickman, 2010). The e 
is thus an urgent need to disentangle the 
real from the perceived cost of ape foraging 
on crops, and to assess the socioeconomic 
and political dimensions of conflict among 
local stakeholders that could have an impact 
on ape survival.

As the needs and aspirations of local 
communities are the ultimate drivers of 
conservation successes or failures outside 
protected forests, it is clear that they should be 
encouraged and assisted in order to become 
engaged actors in—and not only benefi-
ciaries of—conservation efforts (Steinmetz, 
Chutipong and Seuaturien, 2006; Meijaard 
et al., 2012).

Survey Results: Summary 
of Main Impacts 
Following the International Primatological 
Society meeting in Vietnam in August 2014, 
the authors of this chapter developed a 
questionnaire using the online survey tool 
SurveyMonkey. The main purpose was to 

TABLE 6.1

Impact of Industrial Agriculture on Apes and Ape Use of Crops Based on Questionnaire Responses 
and Expert Opinions

 Ape species Bonobos Chimpanzees Gibbons Gorillas Orangutans

Number of respondents 2 9 17 2 8

Countries represented DRC Guinea-Bissau, 
Republic of Congo, 
Tanzania, Uganda 

Bangladesh, 
China, India, 
Indonesia, 
Malaysia, 
Thailand

Republic of 
Congo

Indonesia, 
Malaysia

Apes are known to forage on commercial crops Yes Yes No Yes Yes

Apes are known to nest in some plantation tree 
species or oil palm 

Unknown Yes Not 
available

No Yes

Ape habitat loss reported as a result of agro-
industry – in the last 10 years

Yes Yes Yes Yes Yes

Increased habitat fragmentation occurring –  
in the last 10 years

No Yes Yes No Yes

Plantations result in a decrease in the apes’ 
natural foods – in the last 10 years

Yes Yes Yes Yes Yes

Shift in ape range and ranging patterns –  
in the last 10 years

Yes Yes Yes No Yes

Increased ape–human interaction –  
in the last 10 years

No Yes Yes No Yes

Increased number of ape rescue interventions 
– in the last 10 years

No Yes Yes No Yes
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  How flexible is ape ecology and life his-
tory? What can be learned from com-
paring ape populations in intact versus 
disturbed areas? How much of their diet 
comes from plantation crops, and how 
much from wild foods found in second-
ary forest patches?

  Have apes drastically changed their energy 
budgets to accommodate the change in 
environment? If so, are the adapted budg-
ets sustainable in the long term?

  Is the use of landscapes gendered? Are 
females using small areas, or are they mov-
ing between secondary forest patches? 
Do males have different patterns? 

  What is preventing apes from surviving 
long term in fragments? 

  Is normal dispersal taking place in any 
fragmented habitats? 

Ape population and home range sizes
  What are the population sizes of apes in 

modified landscapes?
  What are the minimum requirements of 

species-specific home ranges, includ-
ing tree and feeding tree densities? To 
what extent do home ranges fluctuate 
over time?  

  How can ape populations be maintained, 
helped to recover or reintroduced in 
protected areas in mosaic agricultural 
landscapes?

  What are the carrying capacities of 
plantations?

  Endocrinological studies would allow 
for analysis of ape energy budgets and 
stress levels, and how these factors affect 
reproductive capacity.

  What is the effect of habitat compression 
in the remaining forest on the natural 
socioecology of apes?

  The collection of demographic infor-
mation could inform population viability 
analyses and other modeling.

canvass ape researchers, conservationists, 
and rehabilitation and reintroduction prac-
titioners with respect to the key ways in which 
agro-industry threatens and affects apes. 

Table 6.1 summarizes the predominant 
impacts of agro-industry on apes based on 
30 responses to the questionnaire and other 
expert opinions, following in-person discus-
sions of the questionnaire with researchers 
and primatologists. As only a few respond-
ents provided information about gorillas 
and bonobos, the “no” responses for those 
apes should be interpreted as site-specific, 
not as representative of the species’ full 
ranges. It should also be noted that the 
answers to these questions would probably 
change according to the intensity of agri-
cultural development in ape ranges, such 
as if the oil palm industry expands in sub-
Saharan Africa.

The respondents to the questionnaire 
identified key threats and important ques-
tions for the conservation of apes in these 
landscapes, which are summarized below. 
This list is not exhaustive; site-specific 
responses are available in Annex I.

Economic impacts
  Apes destroy subsistence or staple crops 

by foraging, thus affecting people’s access 
to food and income.

  Opportunity costs are incurred if people 
miss work or fail to engage in other eco-
nomic activities because they need to 
protect their crops from apes.

Genetic diversity and health
  Agro-industry expansion could lead to 

the degradation of genetic diversity.
  What are the causes and the potential 

means of preventing disease transmis-
sion between people and apes?

Ape behavioral ecology
  In zones where ape habitat and planta-

tions overlap, what food resources are the 
apes consuming?
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Mitigation of negative human–wildlife 
interactions

  What is the frequency of interactions, 
conflict and killings between apes and 
people?

Land use planning
  How can land use planning be improved?
  How can habitat be secured and corri-

dors established?

Conclusions
A significant part of the current range occu-
pied by apes will be profoundly transformed 
by agriculture within the next decades, as 
range countries intensify their commercial 
agricultural activities to bolster their econo-
mies and to address the needs and demands 
of the growing human population.

Scientists alone will not change how the 
world evolves or how human development 
progresses. Th re is, however, an urgent need 
for the results of research to reach stake-
holders beyond academic circles—to ensure 
that all social groups are informed: politicians, 
local communities, private industry, the 
media, civil society and others. To reach a 
wider audience, multi-disciplinary engage-
ment is required (Johns, 2005; Meijaard et 
al., 2012). 

Th  future of apes—and of many other 
species—very much depends on the long-
term security of strictly protected forests 
and already established agroforest matrices 
where illegal logging, natural resource extrac-
tion and poaching are efficiently controlled 
and where ape populations are large enough 
to cope with potential catastrophic events, 
such as fires and disease (Meijaard et al., 
2011). The e forests must have the ecologi-
cal gradients that contain key resources to 
ensure that apes are able to adapt to climate 
change (Gregory et al., 2012). Across wider 

Photo: A significant part of 
the current range occupied 
by apes will be profoundly 
transformed by agriculture 
within the next decades, as 
range countries intensify 
their commercial agricultural 
activities to bolster their 
economies and to address 
the needs and demands of 
the growing human popula-
tion. Stockpiles of plantation 
timber at a pulp and paper 
plant on Sumatra.  
© Daniel Beltrá/Greenpeace
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landscapes, scientifically based, regional 
land use planning is needed to delineate the 
zones of interaction around protected for-
ests or important forest patches for apes and 
their surroundings, which also provide 
irreplaceable hydrological, ecological and 
socioeconomic services to people (DeFries 
et al., 2010). 

Ideally, these core forest areas should 
remain connected with other forests, which 
could potentially be used for commercial 
timber extraction. Indeed, well-managed 
timber concessions result in significantly 
lower levels of forest conversion than those 
associated with industrialized agricultural 
activities (Gaveau et al., 2012, 2013); this 
finding highlights the possible value of the 
timber industry in maintaining ape popu-
lations in the long term (Arcus Foundation, 
2014). Some agricultural companies already 
have certain attributes that are useful for 
biodiversity conservation: well-trained staff, 
significant financial resources, and clear 
and strong operation protocols for manag-
ing their activities. The efore, it is urgent to 
engage with these stakeholders to improve 
their practices. 

Natural forest areas could also be buff-
ered by low-intensity plantations such as 
acacia, pulp and paper, and other mosaic 
industrial tree plantations (McShea et al., 
2009). The e landscapes could then be con-
nected to high-intensity use areas, such as 
other agro-industrial schemes and areas 
where infrastructures, roads and small-scale 
agriculture dominate alongside human 
settlements (Wich et al., 2012b).

Thedesign of such dynamic landscapes 
must be approached across the whole land-
scape rather than at the site or species level 
(Morrison et al., 2009; Sayer et al., 2013). 
The focus needs to be shifted from con-
serving specific sites and species to respect-
ing landscapes and processes; that shift 
involves envisioning a larger-scale landscape 
approach. The resulting ecological benefits 
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extend far beyond just apes. Conserving 
ecosystem functions and services can only 
happen if environmental concerns are con-
sidered at the beginning of the planning 
process. The best chance of achieving this 
goal requires full engagement from and col-
laboration among scientists, NGOs, govern-
ment agencies and the private sector (Doak 
et al., 2014).

Regardless, it is inevitable that agro-
industrial landscapes will have a predomi-
nantly negative impact on apes. In newly 
created agro-industrial landscapes, the long-
term impact of human disturbance on bio-
diversity is strongly influenced by the general 
configuration of the landscape after habitat 
loss and alteration (Fischer and Lindenmayer, 
2006; Forman, 2006; Hilty et al., 2006). 
While apes may be able to modify their 
behavioral ecology by incorporating plan-
tation crops into their diet, little is known 
about their long-term adaptability to human-
created landscapes, the long-term impacts 
of industrial agriculture and the loss of 
biodiversity and ecosystems. What remains 
abundantly clear is that apes depend on 
natural vegetation, which is normally incom-
patible with large-scale plantations. More 
research is needed to understand the most 
effective strategies for conserving apes in a 
human-modified landscape. It is therefore 
imperative to investigate whether and how 
industrial-scale agricultural landscapes can 
serve the conservation of apes and biodi-
versity. At the same time, it is important to 
ensure that agricultural landscapes retain 
some functional ecological role to guaran-
tee a minimum level of ecosystem services 
(Foster et al., 2011).
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Endnotes
1   Industrial tree plantations grow timber species 

such as Acacia spp., Eucalyptus spp., Albizia spp. 
(silk tree), Hevea braziliensis (rubber tree) and 
Neola marckia cadamba (known as Kadam or Laran).

2   S. Spehar, unpublished data, reviewed by the authors.

3   To get to the oil palm heart, chimpanzees report-
edly use a modified frond as a pestle; this behavior 
is known as “pestle pounding” and has been recorded 
in Bossou, southeast Guinea, and less frequently 
elsewhere (Ohashi, 2015).“What remains 

abundantly clear is 
that apes depend 
on natural vegeta-
tion, which is nor-
mally incompatible 
with large-scale 
plantations.” 
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T his section of State of the Apes provides 
details on the status and welfare of all 
great apes and gibbons, both in situ and 
in captivity, as well as on broader issues 

that affect each of these groups. Abundance 
estimates of the different ape taxa in situ are 
presented online, in the Abun dance Annex, 
which is available on the State of the Apes 
web site: www.stateoftheapes.com. Updated 
information on the number of apes in cap-
tivity is provided in Chapter 8. The regular 
provision of data and findings in this section 
is intended to allow for the identification of 
population trends and patterns over time.

Thesection is comprised of two chapters; 
the first focuses on apes in situ and the sec-
ond on apes in captivity. In this edition, the 
in situ chapter explores the relevance and 
findings of long-term monitoring of wild 
populations of apes. It also considers, through 
four case studies, what has been learned about 
key threats and opportunities for influencing 
ape conservation and welfare. Th  chapter 
on captive apes looks at the legal context, 
status and conditions of apes housed in facil-
ities across the world, the pressures that led 
to their captivity and the role played by 
people’s perceptions, not only with respect 
to captive apes, but also in terms of people’s 
support for ape conservation. 

INTRODUCTION
Section 2: The Status 
and Welfare of Great 
Apes and Gibbons

Chapter Highlights

Chapter 7: Long-term Trends
This chapter presents long-term case studies 
on four species of apes in different locations: 

  Bornean orangutans in Sabangau Forest, 
Indonesia; 

  chimpanzees in Gombe Stream National 
Park, Tanzania; 

  bonobos in Wamba, in the Democratic 
Republic of Congo (DRC); and 

  silvery gibbons in Mount Halimun Salak 
National Park, Indonesia. 

In exploring long-term datasets across 
different taxa and contexts, this chapter 
describes some of the threats to ape popu-
lations and the challenges inherent in their 
conservation. Th ee of the case studies illus-
trate the value of long-term engagement on 
a broad geographic scale, as well as the 
utility of understanding political and eco-
nomic contexts in critical ape habitats. The
fourth case study highlights the ambiguity 
and the gaps in our knowledge of many ape 
species and populations. It also demonstrates 
the importance of research, consistent survey 
methods, and the sharing of data in a way 
that facilitates comparison and the detection 
of trends, so that the information can then 
be used to inform and develop appropriate 
conservation strategies.

While the case studies expose the impacts 
of logging, armed conflict, habitat loss and 
agricultural development on the viability of 
ape populations, they also showcase positive 
trends among ape populations, particularly 
those that have resulted from effective pro-
tection and the application of natural resource 
management principles. Thisresearch under-
scores that long interbirth intervals make 
apes particularly vulnerable to even small 
declines in their populations; it also reveals 
that habitat loss, hunting and disease are 
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the key threats to ape survival. The e threats 
are driven by economic development and 
are often compounded by political and social 
dynamics. All of these factors influence the 
capacity and drive of relevant authorities 
and organizations to achieve conservation 
outcomes. Perhaps unsurprisingly, the chap-
ter confirms that finding a balance between 
economic development and wildlife conser-
vation is an urgent and persistent challenge.

Chapter 8: Apes in Captivity
Apes are found in captivity as a result of a 
number of factors that range from active 
breeding and capture, to habitat loss and 
hunting. Captive apes are housed in facili-
ties that include private residences, research 
centers, zoos, circuses and sanctuaries. In 
addition to presenting details on what is 
known about the number of apes in captiv-
ity in range states and adjacent regions, the 
chapter analyzes some of the factors that 
contribute to the ongoing demand for cap-
tive care. It also provides information on 
apes in captivity in the consumer countries 

of the global North, as well as some of the 
issues that affect their welfare. 

The chapter sheds light on the dispari-
ties between policies and social attitudes in 
and outside of range states and considers 
what these might mean for the future of apes, 
both in captivity and in their natural habi-
tats. It highlights how differing legislative 
frameworks that provide varying levels of 
protection affect the capture and holding 
of apes in captivity. It also examines how 
perceptions of apes change in response to 
how they are portrayed in the media and 
kept in zoos or other sites of captivity, and 
how these perceptions influence the extent 
to which people support conservation in 
situ. If people feel that apes are not threat-
ened with extinction, or thrive in captivity, 
they are less likely to engage or push for 
conservation action. The provision of accu-
rate and appropriate information on the plight 
of apes could reduce the demand for apes as 
pets and people’s desire to see apes utilized in 
the entertainment industry. Resulting shift  
in public opinion would likely strengthen 
support for ape conservation.

Photo: Confiscated chim-
panzee in the arms of a 
national park guard, Virunga 
National Park, DRC.  
© Jabruson, 2015. All Rights 
Reserved. www.jabruson.
photoshelter.com
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Introduction
Our understanding of how changes in ape 
habitats affect the status of apes is dependent 
on robust monitoring of population density 
and distribution as well as ape socioecology. 
This chapter presents four long-term case 
studies, selected to be representative of dis-
tinct taxa as well as very different contexts. 
Thecase studies examine specific sites more 
closely, to highlight the status of their resi-
dent ape communities and evaluate the threats 
they face as well as the conservation efforts 
to protect them: 

  Bornean orangutans in the Sabangau 
For est, Central Kalimantan, Indonesia; 

  chimpanzees in Gombe Stream National 
Park, Tanzania; 

CHAPTER 7

Ape Populations over Time:  
Case Studies from Gombe,  
Mount Halimun Salak, Sabangau 
and Wamba 
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  bonobos of Wamba, in the Luo Scien tific 
Reserve, Democratic Republic of Congo 
(DRC); and 

  silvery gibbons in Mount Halimun Salak 
National Park, Java, Indonesia. 

The overriding threat to the survival of 
apes is habitat loss due to logging, extractive 
operations and agricultural expansion—
especially for palm oil cultivation—followed 
by hunting and disease. As extensive tracts 
of forest across Africa and Southeast Asia 
are lost, the forest ecosystems are degraded 
or destroyed. Water tables fall, soil fertility 
decreases as runoff increases, and the canopy 
that provides shade for other plants as well 
as food and homes for forest animals is 
drastically diminished.

Thefour case studies that follow describe 
some of the threats to particular ape popu-
lations and the challenges facing their con-
servation, as well as some of the approaches 
that have been used to prevent habitat loss 
and degradation, and to protect the apes. Th  
examined threats range from industrial agri-
culture and logging to civil unrest and poach-
ing. Rather than covering the whole range 
of issues and responses to those issues, the 
case studies provide illustrative examples 
of some of the threats that affect apes and 
their habitats. Th y also highlight the value 
of long-term engagement that considers a 
broad geographic scale in different political 
and economic contexts. The Max Planck 
Institute is currently conducting a temporal 
analysis of the global trends in demograph-
ics of ape populations utilizing data provided 
in the IUCN SSC APES Database (Interna-
tional Union for Conservation of Nature; 
Species Survival Commission; Ape Popula-
tions, Environments and Surveys Database) 
(IUCN SSC, n.d.).

In the first case study, Husson et al. assess 
the impact of logging and industrial agri-
culture on a peat swamp forest in Central 
Kalimantan, Indonesia. The Bornean orangu-
tans were forced out of part of their historic 

range when logging commenced in one sec-
tion of the forest and clearing for agriculture 
put pressure on another area. Together, log-
ging and agriculture destroyed and frag-
mented much of the forest habitat. The 
orangutans retreated from the noise, human 
disturbance and hunting pressure, which led 
to crowding in poorer-quality forest that 
was not able to provide enough food for the 
increased numbers of animals. The e refugee 
populations came into conflict with resident 
orangutan populations, in part through 
competition over limited food resources. 
Hitherto, little was known about this “com-
pression effect” on orangutan populations; 
this case study concludes that it was probably 
the primary cause of a 40% drop in orangutan 
numbers in the Sabangau area in 2000–1.

The e is, however, some encouraging 
news about the adaptability and resilience 
of orangutans. In Sabangau, their numbers 
are on the rise again: orangutans are moving 
back to forests that are naturally regener-
ating, and preliminary evidence indicates 
that orangutan populations can recover over 
time, as long as they have not been impacted 
too severely and are left undisturbed. The
study strongly supports the idea that, under 
certain conditions, previously logged forest 
can support viable orangutan populations; 
such areas should not simply be dismissed as 
degraded, as that designation can lead them 
to be selected for alternative land uses.

In the second case study, Pintea et al. look 
at population trends among the chimpan-
zees of Tanzania’s Gombe Stream National 
Park. Data going back to the 1960s show that 
both the chimpanzees’ range and numbers 
have changed significantly in the past five 
decades, depending on their proximity to or 
location in the park. Groups whose range is 
within the park’s borders have suffered less 
decline than those who range in habitats that 
straddle the park boundary. This demon-
strates not only that protected areas can offer 
conservation benefits, but also that there are 
limits to what such areas can do to ward off 

“The overriding 
threat to the sur-
vival of apes is 
habitat loss due 
to logging, extrac-
tive operations 
and agricultural 
expansion.” 
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threats to forest habitats and, specifically, to 
apes. When conservation measures are not in 
place in the landscape surrounding the pro-
tected area, the pressures on natural resources 
—land, forest products and wildlife—build 
and potentially cause significant declines in 
ape numbers. While the park has afforded 
some protection, the surrounding areas have 
witnessed rapid changes in land use as people 
increasingly convert forest to cash-crop agri-
culture, extract firewood and charcoal, and 
expand settlements and infrastructure.

The third case study examines the con-
servation of bonobos in the DRC’s Luo Scien-
tific Reserve. The bonobos of Wamba are the 
focus of Furuichi’s study, which uses data 
going back 40 years. Local people in the Luo 
area have long sustained a taboo against the 
hunting and eating of bonobos, but the wars 
and political and economic upheavals that 
have plagued the DRC over the past two 
decades have led to in-migration and asso-
ciated pressures that have altered local 
practices. Specifically, changes such as the 
presence of military and weaponry, as well 
as the settlement of populations for whom 
no such taboo exists, have resulted in an 
increase in hunting. Although bonobos are 
not deliberately hunted, they can fall victim 
to illegal snares set for other wildlife, which 
can result in injury or death. Thiscase study 
—which is based on a research program 
that involves long-term community support 
—highlights the challenges of balancing 
conservation and the needs of people.

Finally, in the fourth case study, Nijman’s 
review of research on silvery gibbons in Java’s 
Mount Halimun Salak National Park high-
lights the gaps in our knowledge of many 
ape species and populations, and particu-
larly gibbons. This study demonstrates the 
importance of research and the use of con-
sistent survey methods, as well as the sharing 
of data in a way that makes comparison and 
the detection of trends possible. Although 
a number of silvery gibbon population 
surveys have been undertaken in the park 

over the past 30 years, a lack of compara-
bility across the studies—due largely to the 
use of different survey methodologies as 
well as varying temporal and geographic 
focuses—has precluded accurate estimates 
of population size, density and changes 
over time. What is certain, however, is that 
the extent of forest habitat in Halimun 
Salak decreased by about 2% per year—or 
by a total of around 200 km² (20,000 ha)—
between 1989 and 2004. Growing human 
populations, competition for resources in 
a region of high economic growth and cor-
ruption in key ministries, including those 
that oversee forestry and conservation, trans-
late into an urgent need for improved and 
sustained research and intervention.

The four case studies support broader 
conclusions from ape conservation efforts 
across Africa and Southeast Asia, such as 
the following:

  Habitat loss, hunting and disease remain 
the main threats to ape survival in both 
Africa and Southeast Asia. The pres-
sures vary, but underlying them in all 
landscapes is the push for development. 
In much of Africa, the threats are primar-
ily driven by forest clearance for indus-
trial and subsistence agriculture, as well as 
to accommodate the expanding human 
population. In other areas, they are linked 
to extractive industries, energy produc-
tion, infrastructure and other impacts of 
economic and social development. 

  Additional drivers of threats in many 
contexts come from political and state 
forces. Among them are politicians who 
advocate land development in advance 
of elections and armed forces that boost 
demand for meat from the hunting and 
trafficking of wildlife. 

  Long interbirth intervals mean that ape 
populations are slow to recover, making 
them particularly vulnerable to even 
small drops in population size. Evidence 
indicates that certain species are able to 

“Long inter-
birth intervals mean 
that ape popula-
tions are slow to 
recover, making 
them particularly 
vulnerable to even 
small drops in pop-
ulation size.” 
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adapt to some extent to disruption and 
loss of habitat, as long as the forest is left 
to regenerate at the end of the planned 
economic activity. While research shows 
that some orangutans have adapted in 
such cases, this finding does not neces-
sarily apply to other ape taxa with differ-
ent social and ranging habits. 

  Long-term research is invaluable to the 
monitoring of change in ape habitat and 
populations, and to the design of appro-
priate conservation interventions. In the 
case studies where researchers are able to 
analyze data dating back several decades, 
it is possible to develop evidence-based 
recommendations to scale. Wherever 
monitoring is patchy, inconsistent or 
interrupted for long periods—such as 
with respect to the silvery gibbons dis-
cussed in the final case study—the knowl-
edge base is correspondingly inadequate, 
which seriously complicates efforts to 
design effective interventions.

  Variations in survey methods make it 
difficult to compare findings, extrapolate 
results and make predictions. If the scope 
of studies varies significantly in terms 
of the temporal and geographic focus, 
or if potentially important habitats have 
been ignored, it is difficult to draw accu-
rate conclusions concerning ape num-
bers, densities and population trends.

  High-intensity logging can result in 
crowding of apes in small forest refuges. 
Crowding has been a greater driver of 
declines in their numbers than simply 
the reduction in food availability or the 
increase in hunting pressure. 

  Well-managed, low-intensity logging has 
far less of an impact on apes than uncon-
trolled, high-intensity logging. The speed 
and intensity of tree removal affect their 
survival more than the volume of trees 
removed. 

  Previously logged forests can support 
healthy ape populations, depending on 

the species. Th y should not be dismissed 
as degraded and thereby designated for 
alternative land uses.

  The permanent or regular presence of 
people working in a forest for conser-
vation purposes—including scientific 
researchers, forest monitoring patrols 
and local communities that manage the 
forest sustainably—contributes signifi-
cantly to its protection. 

Bornean Orangutans  
in the Sabangau Peat 
Swamp Forest 

Context and Background
Widespread forest clearance for industrial 
plantations, cultivation for food, mining, 
infrastructure and rural development, com-
bined with illegal logging, fire and hunt-
ing, has dramatically reduced numbers of 
the endangered Bornean orangutan, Pongo 
pygmaeus (Rijksen and Meijaard, 1999; 
Singleton et al., 2004; Wich et al., 2008; 
Husson et al., 2009). The most recent pop-
ulation estimate, from 2004, counts at least 
54,000 Bornean orangutans (Singleton et al., 
2004); that number is likely to have declined 
significantly in the past decade, owing to 
ongoing forest loss on Borneo, where the 
forest extent is shrinking by an estimated 
10% every five years (Wich et al., 2008). Th  
best habitat is found in sites with a mosaic 
of habitat types, for example the alluvial–
peatland–dryland forest mosaic of Mount 
Palung National Park, in West Kalimantan, 
where the highest Bornean orangutan den-
sities have been recorded (Johnson et al., 
2005; Husson et al., 2009). The e ideal con-
ditions are rare, however, following decades 
of conversion of the most fertile habitats in 
Borneo. Over time, peat swamp forests have 
assumed the role of the most important habi-
tat for conservation in the 21st century, despite 

Photo: Widespread forest 
clearance for industrial 
plantations, cultivation for 
food, mining, infrastructure 
and rural development, com-
bined with illegal logging, 
fire and hunting, has dra-
matically reduced numbers 
of the endangered Bornean 
orangutan. © HUTAN 
Kinabatangan Orang-utan 
Conservation Project
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their relatively low productivity and moder-
ate orangutan densities (Cannon et al., 2007; 
Husson et al., 2009). 

Five of the eight largest orangutan popu-
lations are found in peat swamp (Singleton 
et al., 2004). Ongoing agricultural develop-
ment places these populations at risk; by 2006, 
45% of Southeast Asia’s peat swamp forests 
had been deforested, primarily for oil palm 
plantations (Hooijer et al., 2006). Today, a 
strong international focus and financial com-
mitment to protect carbon-rich peat soils pro-
vide hope for the protection of Indonesia’s 
peatlands (Murray, Lubowski and Sohngen, 
2009; Solheim and Natalegawa, 2010).

TheSabangau Forest, which supports the 
biggest population of the Bornean orangu-
tan, is the largest remaining peat swamp 
forest on Borneo (Morrogh-Bernard et al., 
2003; Wich et al., 2008). TheSabangau catch-
ment covered a total of 9,200 km² (920,000 ha) 
between the Kahayan and Katingan rivers 

in Central Kalimantan prior to 1995 (see 
Figure 7.1). The largely forested area was 
designated for logging under the Indones ian 
concession system, whereby only permit-
holding companies could remove timber of a 
specified size and species for a limited period 
of time. 

The situation began to change in 1996, 
when the eastern catchment was designated 
for conversion as part of the disastrous 10,000 
km² (1 million-ha) agricultural scheme known 
as the Mega Rice Project (Notohadiprawiro, 
1998). By 2007, widespread drainage and 
fires had destroyed all but 670 km² of the 
original 2,300 km² (67,000 of 230,000 ha) of 
forest (Cattau, Husson and Cheyne, 2014). 
In the western catchment, the logging con-
cessions began to expire in 1997, but although 
the law mandated a set-aside period, a 
massive wave of organized, indiscriminate 
illegal logging started (Currey et al., 2001). 
Uncontrolled deforestation continued until 
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FIGURE 7.1 

The Sabangau Catchment between the Kahayan and 
Katingan Rivers, Central Kalimantan, Indonesia

Note: Forest cover is from 2007.

Courtesy of OuTrop

2004–5, when the government—supported 
by non-governmental organizations (NGOs) 
with a conservation focus—implemented 
direct action to halt it, following the designa-
tion of 5,780 km² (578,000 ha) as the Sabangau 
National Park (Cattau et al., 2014).

Little is known about the impact of log-
ging on orangutans, other than that densities 
are predictably lower in logged compared to 
unlogged forests (Davies, 1986; Felton et 
al., 2003; Husson et al., 2009). If persistent 
hunting occurs at the same time as logging, 
however, the effects of hunting can outweigh 
those of logging (Marshall et al., 2006). While 
only a handful of studies have assessed post-
logging orangutan behavior, they do provide 
evidence that orangutans rest less, travel more 
and feed on lower-quality foods in logged 

compared to unlogged forests (Rao and van 
Schaik, 1997; Hardus et al., 2012; Morrogh-
Bernard et al., 2014); all of these behavioral 
changes have a negative impact on an orangu-
tan’s energy balance. Research has shown 
that orangutans move away from sites that 
are being actively logged and crowd into 
unlogged areas (MacKinnon, 1974; Rijksen 
and Meijaard, 1999; Morrogh-Bernard et al., 
2003); to date, the long-term consequences of 
such overcrowding are not well understood. 

Thiscase study uses the results of the first 
15 years of ongoing research on orangutan 
densities to assess the impacts of illegal log-
ging on resident orangutans. In particular, it 
examines why the population declined by 
focusing on the impact of a prolonged period 
of logging-induced refugee crowding—also 
known as the compression effect—and it 
describes what has happened in the ten years 
since logging stopped.

Methodology and Results
Theresearch for this case study was carried 
out as part of a multi-disciplinary research 
project that is jointly run by the Orangutan 
Tropical Peatland Project (OuTrop) and 
the Centre for International Cooperation in 
Sustainable Management of Tropical Peat-
lands (CIMTROP) in the Natural Laboratory 
for the Study of Peat Swamp Forest—an 
area covering roughly 500 km² (50,000 ha) 
in the western Sabangau River catchment, in 
Central Kalimantan. Since 1998, the Univer-
sity of Palangkaraya has managed this inte-
gral part of the larger Sabangau Forest for 
research purposes. 

The entire study area is tropical rain-
forest standing atop a dome of peat whose 
depth ranges from 0.8 m to 13 m and whose 
radius is about 15 km. Thisforest is classified 
into three major habitat sub-types based 
on tree species composition and forest struc-
ture (Shepherd, Rieley and Page, 1997; Page 
et al., 1999). Each sub-type occupies a distinct 
zone along a gradient of peat depth and 
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increasing distance from the river (see Figure 
7.2A), as follows: 

  Mixed peat swamp forest (MSF): Thi  
diverse sub-type, charac terized by a large 
quantity of commercial timber trees, is 
found on the shallowest peat in the 
region, from the limits of river flooding 
to 5.5 km inland from the forest edge. Th  
study divides mixed peat swamp forest 
into two regions: the perimeter (0–2.5 km 
from the forest edge) and the interior 
(2.5–5.5 km from the forest edge) because 
of markedly different logging patterns 
between these two regions.

  Low pole forest (LPF): Relatively stunted 
and depauperate, these areas are found 
5.5–10 km from the forest edge on peat 
that is 6–10 m deep; they have few trees 
of commercial timber size.

  Tall interior forest (TIF): Productive and 
diverse, these areas crown the top of the 
dome on peat that is 10–13 m thick; they 
have many commercial timber trees.

Orangutan densities have been estimated 
for each habitat type on an annual basis since 
1999, based on local surveys of their sleep-
ing platforms, or “nests,” along permanent 
straight-line transects using standard survey 
methods and nest parameters (van Schaik, 
Azwar and Priatna, 1995; Husson et al., 2009). 
Obtaining accurate orangutan densities from 
nest surveys is not straightforward (Husson 
et al., 2009; Marshall and Meijaard, 2009; 
Wich and Boyko, 2011); nevertheless, nest 
counts are favored when time or resources 
are limited and are especially useful for iden-
tifying population trends over time. 

To identify annual changes and trends in 
population size, these density estimates were 
extrapolated across a sample area of 10 km × 
13 km centered on the survey locations (see 
Figure 7.2A). Extrapolating across the entire 
Sabangau Forest is less reliable because of 
the very large size of the forest and difficulties 
in determining the extent of each habitat sub-

type. Figures 7.2B–D show the changing loca-
tions of intensive logging and the subse-
quent movement of orangutans. Figure 7.3 
charts annual orangutan densities for each 
habitat sub-type and the estimated annual 
population in the sample area; it includes 
data from 1996 that pre-date the illegal log-
ging (Morrogh-Bernard et al., 2003). 

Discussion
The Orangutan Population of 
Sabangau and the Impact of 
Logging Disturbance 

Early research identified Sabangau as home 
to the largest extant population of Bornean 
orangutans (Morrogh-Bernard et al., 2003). 

FIGURE 7.2 

Shifts in Orangutan Distribution in Sabangau Forest, 
1997–2004

A. Transect location

C. 2000–1 D. 2002–4 

B. 1997–9

Notes: LPF = low pole forest (stunted and depauperate); MSF = mixed peat swamp forest; TIF = tall 

interior forest (productive and diverse). Darker shading indicates higher orangutan density. Box A marks 

the location of each habitat sub-type and survey transects. Boxes B–D show areas of high-intensity 

logging (axe symbols) and the resulting movement of orangutans (arrows) during three time periods. 

In B (1997–9), illegal logging had started and was intense near the river, prompting orangutans to move 

inland, away from the disturbance. In C (2000–1), illegal logging had spread throughout the mixed peat 

swamp forest and reached the tall interior forest, causing orangutans to crowd into the low pole forest 

and transition zones. By D (2002–4), the orangutan population had crashed. Logging slowed down 

during this period and the surviving orangutans moved back to their preferred habitats.

Courtesy of OuTrop
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FIGURE 7.3 

Orangutan Density in Each of the Three Habitat Sub-types and Population Size in the Sabangau 
Forest Sample Area, 1996–2013
Legend:  Population size  TIF  MSF perimeter  MSF interior  LPF 

Notes: LPF = low pole forest (stunted and depauperate); MSF = mixed peat swamp forest; TIF = tall interior forest (productive and diverse).

Courtesy of OuTrop
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Th y were concentrated in two of the three 
main habitat sub-types: the expansive mixed 
peat swamp forest and the small area of tall 
interior forest, where they were found at 
moderate densities of about 2 individuals/
km². The low-canopy, nutrient-poor low 
pole forest, which makes up about one-
third of the total area of Sabangau, can 
support only very low orangutan densities 
(<1 individual/km²) and is clearly a sub-
optimal habitat. Adult males use the low 
pole forests as a corridor between preferred 
habitats, and non-dominant or maturing 
individuals also use it during seasonal peri-
ods of higher than normal fruit production 
(Husson et al., 2009).

No surveys were conducted prior to the 
start of commercial logging, so it is likely 
that the first density surveys underestimated 
the true potential of Sabangau in its pristine 
state. Nevertheless, the commercial logging 
of 1993–7 was of low intensity and carried 
out by a relatively small number of people 
who were only active in a small part of the 
forest at any one time, and who targeted a 

restricted number of tree species. The illegal 
logging epidemic that started in 1997, by 
contrast, involved large numbers of people 
who targeted all species of value, worked in 
independent groups, used environmentally 
damaging techniques and left very few refuge 
areas for orangutans. Th  tall interior for-
est in the study area was not reached until 
2000, and the low pole forest has not been 
significantly affected. By 2003, most log-
ging activity was deep inside the forest and 
was decreasing markedly, due to CIMTROP’s 
anti-logging patrols and the significantly 
reduced volume of high-value timber left 
standing. In 2004, the cutting down of large 
timber was stopped completely in the study 
area and, by the following year, it had also 
been brought to a halt throughout most of 
the western Sabangau catchment.

An orangutan’s initial response to log-
ging is to move away from human presence 
and the noise of chainsaws and falling trees 
(MacKinnon, 1974). Such movement is easier 
for the wide-ranging adult males, whereas 
adult females have stable home ranges, which 
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they appear incredibly reluctant to leave 
(Husson et al., 2009; Singleton et al., 2009). 
Female orangutan ranges can exceed 2.5 km² 
(250 ha) (Singleton et al., 2009); this may 
allow the apes to escape logging by making 
biased use of their range. The mass movement 
of male and female orangutans into unlogged 
areas results in refugee crowding, particu-
larly if other orangutans are already resident 
in these areas (Rijksen and Meijaard, 1999). 
Thedramatic drop in densities in the mixed 
peat swamp forest perimeter between 1996 
and 1999, and the corresponding rise in the 
unlogged low pole forest—while overall pop-
ulation numbers remained stable—is clear 
evidence of this dynamic.

A behavioral study that was carried out 
in Sabangau immediately after logging ended 
shows that orangutans made selective use of 
their habitat by seeking out areas where tall 
trees were still standing and by avoiding the 
most damaged areas (Morrogh-Bernard et 
al., 2014). The more logged an area was, the 
less frugivorous was their diet and the more 
time they spent traveling. This negative 
impact on their energy balance is presum-
ably the reason for lower population densi-
ties in logged forest (Davies, 1986; Rao and 
van Schaik, 1997; Felton et al., 2003; Husson 
et al., 2009; Hardus et al., 2012; Morrogh-
Bernard et al., 2014). Orangutans demon-
strate a high degree of dietary flexibility and 
can maintain their pre-logging densities in 
lightly logged or well-managed concessions 
(Meijaard et al., 2005; Ancrenaz et al., 2010). 
In Sabangau, however, a highly intense period 
of logging led to a sudden and dramatic pop-
ulation crash.

Timeline of a Population Crash

The population crash between 2000 and 
2001 was preceded by massive shifts in oran-
gutan distribution, as shown in Figures 7.2 
and 7.3. Illegal logging started in the mixed 
peat swamp forest perimeter in 1997–8 and 
led orangutans to move deeper into the forest, 

away from the disturbance. By 1999 orangu-
tan density here had declined to one-fifth of 
its 1996 level, which led to knock-on effects 
throughout the mixed peat swamp forest; a 
large number of orangutans were displaced 
into the sub-optimal low pole forest habitat 
as competition for resources in the mixed 
peat swamp forest interior increased. In 
late 1999, loggers reached the tall interior 
forest, displacing more orangutans into the 
low pole forest. Orangutan density in the tall 
interior forest was halved from 1999 to 2000  
and their density in the low pole forest dur-
ing that time was the greatest ever recorded. 

Despite these massive shifts in distribu-
tion, orangutan numbers remained constant 
during this period. Many were now concen-
trated in the low pole forest and the mixed 
peat swamp–low pole forest transition zone, 
which, by late 2000, was the only part of 
the forest that remained unaffected by ille-
gal logging. Thisarea was acting as a refuge 
for displaced orangutans, and the crowded 
population was inevitably overshooting the 
carrying capacity of this habitat. In 2001, 
densities in both low pole forest and the 
mixed peat swamp forest interior declined 
sharply; the researchers estimated that 
approximately 40% of the orangutan pop-
ulation died during this short period. They 
concluded that refugee crowding in this zone 
had led to starvation for many members of 
the resident population, as well as for the 
displaced apes. Refugee crowding caused by 
high-intensity logging appears to have super-
seded the direct effects of reduced food avail-
ability in logged forest—as well as secondary 
effects such as hunting—as the main reason 
for orangutan population decline in Sabangau.

This finding has important implications 
for forestry management. It is apparent that 
well-managed, low intensity logging has far 
less impact on orangutans than uncontrolled, 
high-intensity logging (Husson et al., 2009; 
Ancrenaz et al., 2010); in fact, orangutan 
densities in unlogged areas do not differ sig-
nificantly from those in sustainably logged 
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areas in Sabah (Ancrenaz et al., 2005). By pro-
viding clear evidence that refugee crowding 
caused a population crash, the study dem-
onstrates that in determining the impact of 
logging on orangutans, what matters is not 
necessarily the volume of timber removed 
within certain limits, but rather the speed and 
manner with which it is removed.

Population Recovery after Logging

Only after the cessation of illegal logging in 
2004 did orangutan densities return to their 
original rank order by habitat type: primar-
ily tall interior forest, followed by mixed peat 
swamp forest and then low pole forest. At 
this stage, the surviving orangutan popula-
tion was probably living at densities below 
the carrying capacity of the logged habitat, 
which, together with natural forest regen-
eration, made population growth possible. 
Rapid growth is not expected, as orangu-
tans have a very slow life history, with first 
reproduction at 15 years of age and a 6–9-year 
interbirth interval (Wich et al., 2009a); see 
the Socioecology section, page xv). A slow 
but steady increase in orangutan density and 
population size has been recorded during 
the ten years since the logging stopped. 
The researchers conclude that this is pri-
marily the result of reproduction but also 
partly due to net immigration of mature 
males as a result of continued forest shrinkage 
at the landscape level. Densities have increased 
at a faster rate in the best habitat sub-types, 
and there has been no evident increase in 
the low pole forest.

Based on nest density surveys conducted 
in this small sample area, the overall popu-
lation declined from 212 in 1996 to 119 at its 
nadir, in 2001, before recovering to 185 in 
2013. The ongoing population growth indi-
cates that orangutan densities can return to 
pre-logging levels if left alone to recover. Thi  
finding supports the conclusion of an earlier 
survey, which found that orangutan den-
sities in a forest that had been logged 22 

years prior to the study were not signifi-
cantly lower than those in an unlogged forest 
nearby (Knop, Ward and Wich, 2004). Thi  
research underscores the abovementioned 
point, namely that previously logged forests 
can support healthy orangutan populations 
and should not be dismissed as degraded or 
designated for alternative land uses (Meijaard 
et al., 2005).

Sabangau at the Landscape Level

If the pattern of refugee crowding and the 
resultant die-off described above actually 
occurred throughout the Sabangau Forest 
—and illegal logging was indeed present 
throughout—then, based on a crude analy-
sis of the area of each habitat sub-type, it may 
be assumed that the population was roughly 
halved, from about 8,700 orangutans before 
the crash to around 4,800 thereafter.

Of course this only tells one part of the 
story. Although orangutan populations have 
been recovering since the logging ended, 
the area of remaining habitat continues to 
shrink at the landscape level. The national 
park’s boundary is neither clearly defined nor 
well known locally, and it is often willfully 
ignored or rejected. Almost 1,000 km² 
(100,000 ha) of forest has been lost in fires 
since 1997, and forest continues to be lost at 
the margins. Forest loss is driven by human 
population growth—primarily by the devel-
opment of settlements and agricultural 
smallholdings—as well as by the expansion 
of transport networks and local demand 
for products such as scaffolding timber 
and granite rocks. Fire remains the greatest 
threat to the forest in this area, however, as 
it is a quick, albeit illegal, way to clear land 
for agriculture.

This destruction is cyclical and progres-
sive. As areas of heavily burned forest on 
the margins of settlements are no longer a 
priority for protection, they are soon claimed 
by people and developed. Regrowing shrubs 
are burned off and fire thus spreads deeper 

“Fire remains 
the greatest threat 
to the forest in 
Sabangau, as it  
is a quick, albeit 
illegal, way to 
clear land for  
agriculture.” 
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into the original forest. Newly acquired fields 
still flood in the wet season, so more drain-
age channels are cut, lowering dry-season 
water tables. Meanwhile, fire prevention and 
fire-fighting actions are woefully inadequate 
and underresourced, and law enforcement 
is virtually absent.

Analysis of Landsat images reveals that 
the total area of forest in the western catch-
ment declined from 6,700 km² (670,000 ha) 
in 1991, to 5,500 km² (550,000 ha) in 2000, to 
4,950 km² (495,000 ha) in 2007. Therate of 
loss has slowed since Sabangau was accorded 
formal protection in 2004, but it has not 
ceased. Researchers estimate that roughly 
6,500 orangutans currently live in the west-
ern Sabangau catchment, based on 2013 den-
sity surveys and 2007 forest cover estimates. 
If the period 2007–13 had witnessed forest 
loss at the previously recorded rate, how-
ever, this number could have been as low 
as 5,800, which would have represented a 
decline of 15% since the last published esti-
mate of 6,900 individuals in 2008 (Wich et 
al., 2008).

It thus follows that if Sabangau and its 
orangutan population are to be protected 
effectively, encroachment, fires and logging 
must be halted. Even if these steps are taken, 
however, conservation efforts are compli-
cated by the fragility and interconnectedness 
of the tropical peat swamp forest ecosystem. 
Tropical peatlands form under precise 
hydrologic and climatic conditions; they 
are very sensitive to changes at the interface 
between peat soils and the overlying forest, 
particularly with respect to hydrologic integ-
rity and nutrient availability (Page et al., 
1999). Illegal logging has changed that bal-
ance, not least because the hundreds of 
timber-extraction channels are draining the 
peatland of its water. Draining one part of 
a peatland impacts the entire ecosystem, 
resulting in peat degradation and subsidence 
throughout, which in turn undermines 
mature trees and increases fire risk. Climate 
change is predicted to increase rainfall sea-

sonality and cause drier dry seasons, further 
exacerbating the problem (Johnson, 2012). 

Protecting Sabangau is thus a daunting 
task, but the forest’s global importance as a 
carbon store and for biodiversity conserva-
tion makes this task essential. Effective con-
servation will require significant and costly 
peatland rehabilitation and restoration work 
in order to slow, halt and eventually reverse 
the effects of drainage and peat degrada-
tion, together with improved protected-area 
management to prevent further encroach-
ment and forest destruction. Many laudable 
efforts are under way, spearheaded by NGOs 
and community groups, but there is a need 
for much greater international attention and 
conservation action, at a much larger scale. 

The Chimpanzees  
of Gombe

Context and Background 
Gombe Stream National Park is on the east-
ern shore of Lake Tanganyika in the Kigoma 
region of western Tanzania (see Figure 7.4). 
Established in 1968 and covering a land 
area of 36 km² (3,569 ha), it was recently 
extended into the lake to cover an addi-
tional 20 km² (2,072 ha) of water. Although 
small, Gombe is rich in biodiversity, with a 
mosaic of evergreen and semi-deciduous 
forests, dense woodlands, open woodlands 
including Zambesian miombo, grasslands 
with scattered trees, and upper ridge grass-
lands with rocks along the crest of the rift 
escarpment (Goodall, 1986; Collins and 
McGrew, 1988). 

Gombe is the longest continuously run-
ning great ape research site in the world. 
Jane Goodall’s studies of wild chimpanzees 
(Pan troglodytes schweinfurthii) began in 
1960, focusing on the central Kasekela com-
munity. The park also contains two other 
chimpanzee communities, Mitumba in the 
north and Kalande in the south. Between 

“Draining one 
part of a peat-
land impacts the 
entire ecosystem, 
resulting in peat 
degradation and 
subsidence 
throughout.” 
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FIGURE 7.4

Gombe Stream National Park and Village Land Use Plans in the Greater Gombe Ecosystem

Courtesy of JGI 
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1972 and 1978, the park was home to the 
Kahama community, which had split from 
the Kasekela community in the early 1970s. 
The park also had a Rift community in the 
1960s. Figure 7.5 shows current and historic 
chimpanzee communities’ home ranges and 
habitat change between 1972 and 2012.

Habituation of the chimpanzees in the 
Mitumba community did not start until 1985 
because of concerns that it would put them 
at risk of poaching when they ranged outside 
the park. Full habituation to human observers 
was achieved in 1994. The Kalande commu-
nity has been monitored since 1999, but it 
remains unhabituated to close observation. 

Methodology
Population estimates for habituated Kahama, 
Kasekela and Mitumba chimpanzee com-
munities are based on direct observations. 
Mitumba community population estimates 
for the years aft r 1994 are more reliable, 
as the apes were fully habituated to human 
observers by then. Kalande community num-
bers since 2002 are based on occasional 
sightings of individuals, genetic monitoring 
of fecal samples with microsatellites, and 
extrapolation from the immigrants to 
Kase kela and the number of bodies found 
dead from disease, intergroup aggression 
and poaching (Pusey et al., 2007; Rudicell 
et al., 2010). 

Territorial ranges of habituated Kasekela 
and Mitumba chimpanzees have been esti-
mated by using geographic information 
systems (GIS) and by drawing a polygon 
enclosing 99% of 1973–2004 and 2012–13 
location points (Williams et al., 2002). The
1973 Kalande and Mitumba community 
ranges are estimates based on incidental 
observations of chimpanzees inside and out-
side the park. Theexistence and location of 
the Rift community is based on a small num-
ber of reported sightings that indicated there 
was a community east of the Rift in the 1960s 

(Pusey et al., 2007; J. Goodall, personal com-
munication, 2014; see Figure 7.5). The 2004 
and 2013 Kalande community ranges were 
estimated based on incidental sightings. 

Chimpanzee habitat monitoring includes 
analyses of remote sensing data from as early 
as 1947, using a combination of historical aerial 
photos and medium- and high-resolution 

FIGURE 7.5

Historic and Current Chimpanzee Home Ranges and 
Habitat Change

Notes: The tree canopy cover is estimated using Landsat Multispectral Scanner imagery for 1972 

(Pintea, 2007) and Landsat Thematic Mapper and Enhanced Thematic Mapper Plus imagery for 2012 

(Hansen et al., 2013). Historic chimpanzee community home ranges are from 1973 (Pusey et al., 2007). 

Current ranges for Kasekela and Mitumba cover 2012–13. The current Kalande range is from 2007, 

as estimated in Rudicell et al. (2010).

Courtesy of JGI
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imagery acquired by Landsat, SPOT and 
other satellite programs (Pintea et al., 2002). 
Since 2001, vegetation, human infrastruc-
ture and land use inside and outside of 
Gombe have been regularly monitored with 
very high-resolution satellite imagery (less 
than one meter) acquired from QuickBird, 
World View and Ikonos satellites (Pintea et 
al., 2011).

Causes of Change in  
Popula tion Size and  
Ranging Patterns
Chimpanzee numbers in Gombe have fallen 
from a peak of 120–125 at the end of the 
1960s to approximately 90 in 2014 (Pusey 
et al., 2007). In the early 1970s the Kasekela 
community split to form the offshoot Kahama 
community, which Kasekela community 
chimpanzees wiped out by 1978. In 1994, 
Gombe chimpanzee numbers stabilized at 

around 100 individuals, but by 2014 they had 
declined to 90 individuals. Recently, the 
Kasekela community experienced a drop, 
but with five births in 2014, some of this loss 
has been replaced. Numbers in the Mitumba 
community have remained relatively stable 
while the Kalande community has lost most 
of its members (see Figure 7.6). 

Chimpanzee ranging patterns have also 
changed dramatically since 1960. For the 
past five decades, the Kasekela home range 
has been inside the park, but it has fluctu-
ated and increased by 287%—from 5.4 km² 
(539 ha) in 1973 to 15.5 km² (1,549 ha) in 2004, 
and to 16 km² (1,600 ha) in 2013 (Pusey et 
al., 2007; Pintea et al., 2011). In contrast, 
Mitumba and Kalande community ranges, 
which covered habitats inside and outside 
the park, both suffered drastic decreases 
outside the protected area (see Figure 7.5). 
TheKalande range has also declined inside 
the park as a result of the expansion of the 
Kasekela range. 

FIGURE 7.6 

Community and Total Population Size (Full Counts) of Gombe Chimpanzees, 1966–2014 
Legend:  Kasekela  Kahama  Mitumba  Kalande (max.)  Sum (min.)  Sum (max.) 

Courtesy of JGI
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Causes of Population Changes
Habitat Change and Loss 

Rising human populations are the main cause 
of deforestation in the Gombe region. In 
Kigoma region, human population density 
grew from an estimated 12.4 people/km² in 
1967 to 17.1 in 1978, to 22.6 in 1988, 44 in 2002 
and 57 in 2012 (Pintea et al., 2011; L. Pintea, 
personal communication, 2015). Habitat with-
in the park has remained relatively well pro-
tected, but the loss of forest and woodlands 
outside the park between 1972 and 1999—
driven by rapid population growth and the 
influx of refugees who fled civil wars in 
Burundi and the DRC—has had a devastat-
ing effect on the park’s chimpanzees (Pintea 
et al., 2002, 2011; Pusey et al., 2007). 

The e are three main causes of habitat 
change and loss:

  conversion of habitat to cash crops, such 
as oil palm, or food crops, such as beans, 
cassava and corn;

  extraction of firewood and charcoal pro-
duction; and 

  expansion of settlements and infrastruc-
ture development (JGI, 2009).

TheKasekela chimpanzees, located in the 
center of the park, have been the least affected 
by deforestation, however the Mitumba and 
Kalande communities have lost key food 
resources outside the park to agricultural con-
version and settlements (see Figure 7.5). 

Habitat changes inside the park have also 
affected chimpanzee communities unequally. 
Since 1972, because of fire control and pro-
tection in the Kasekela and Mitumba com-
munity ranges in the northern part of the 
park, tree canopy density and evergreen 
vines that contain important chimpanzee 
foods have increased in the forests and open 
woodlands on lower slopes (Pintea et al., 
2011). Th t growth is reflected in significant 
changes in the chimpanzees’ diets. Adult 
Kasekela males dramatically increased their 
feeding time on forest species in 1997–2001 

as compared to 1974–6, consuming the fruits 
of two vines, Dictyophleba lucida and Saba 
comorensis var. florida; meanwhile, they sub-
stantially reduced their feeding time on open 
woodland species, such as Diplorhynchus 
condylocarpon (Pintea et al., 2011). 

Thevegetation in the southern Kalande 
range inside the park, which has changed the 
least, is dominated by deciduous miombo 
woodlands that are still frequently burned. 
Chimpanzees can live in a variety of vegeta-
tion types, from dry savannah woodlands 
and woodland–forest mosaics to humid-
canopy rain forests (Teleki, 1989); in drier 
habitats, where food tends to be more scat-
tered and fruiting occurs at different times, 
chimpanzees need larger home ranges (Kano, 
1972; Baldwin, McGrew and Tutin, 1982; 
Moore, 1996; Pruetz et al., 2002). TheKalande 
community probably suffered the most 
from habitat changes inside and especially 
outside the park because of the decrease in 
both their range size and habitat quality 
(Pintea et al., 2011). 

Disease

Disease is a leading cause of chimpanzee 
deaths in the Gombe Stream National Park 
(Goodall, 1986; Lonsdorf et al., 2006; Pusey 
et al., 2007; Rudicell et al., 2010). Of 130 deaths 
among Kasekela chimpanzees between 1960 
and 2006, 58% were due to illness (Williams 
et al., 2008). Since researchers are not always 
able to find chimpanzee remains, they cannot 
systematically confirm causes of death and 
must often speculate as to the source of dis-
ease. One possible source of disease transmis-
sion to chimpanzees is human–chimpanzee 
interaction, which has been increasing both 
inside and outside the park (Leendertz et al., 
2006b). Moreover, Simian immunodefi-
ciency viruses (SIVcpz) are present in Gombe; 
the discovery that they are pathogenic in 
chimpanzees suggests that disease may have 
had, and may continue to have, more devas-
tating effects than previously expected (Keele 
et al., 2009; Rudicell et al., 2010).
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Deliberate Killing by Humans

During more than five decades of study at 
Gombe, at least ten chimpanzees are known 
or suspected to have been killed by poach-
ers (Pusey et al., 2007). TheGreater Gombe 
Ecosystem Conservation Action Plan (GGE– 
CAP) states that chimpanzees may be killed 
for a variety of reasons, including:

  to protect crops from crop raiding;
  to protect women and children from real 

or perceived threats, such as when they 
spend time in agricultural buffer zones 
or enter chimpanzee habitat to collect 
firewood and other natural resources;

  to retaliate when a chimpanzee shows 
signs of aggression toward a human, or 
to preempt such aggression;

  for fear that chimpanzees may transmit 
diseases to humans; and

  to prevent chimpanzee habitat from 
being co-opted as an extension of Gombe 
Stream National Park—a common fear 
that has its roots in the evictions that 
occurred when Gombe Stream Game 
Reserve was officially established in 1943.

Poaching for food or body parts has not 
been considered a major threat, although 
that could change with an influx of refugees 
from countries with other cultural tradi-
tions. Similarly, the killing of adult chim-
panzees to obtain infants for sale is not a 
threat, but it may become one due to the 
increasing proximity between humans and 
habituated chimpanzees on land that is not 
protected or patrolled by Tanzania National 
Parks (TANAPA). 

Intraspecific Aggression

Chimpanzees cooperate to attack and some-
times kill individuals in neighboring com-
munities (Wrangham, 1999; Wilson et al., 
2014b). Intraspecific aggression accounted 
for 24% of male and 15% of female known 
deaths in the Kasekela community between 

1960 and 2006 (Williams et al., 2008). Th  
Mitumba and Kalande communities, whose 
ranges previously extended beyond the edge 
of the park (see Figure 7.5), are especially 
vulnerable, at risk of being caught in a slowly 
closing trap of habitat loss, disease and 
poaching on one side, and increasing pres-
sure from the more powerful Kasekela com-
munity on the other (Pusey et al., 2007). 

Reducing Threats
In 1994, the Jane Goodall Institute (JGI) 
began working with local communities out-
side Gombe Stream National Park through 
the Lake Tanganyika Catchment Reforesta-
tion and Education project, which aims to 
stop the rapid degradation of the area’s 
natural resources. To promote community 
engagement in the conservation of the area 
—which is essential for the success of the 
conservation and development programs 
—agriculture, health, social infrastructure, 
community development and clean water 
provision were integrated into the project. 
The e interventions initially focused on areas 
close to village centers, but remote sensing 
and spatial analysis using GIS from 1972, 
1999 and 2003 showed that most habitat loss 
took place farther away from villages (Pintea 
et al., 2002). Since 2005, conservation efforts 
have focused on forest patches that provide 
the most benefits to people and chimpanzees. 

In 2006 JGI and its partners started a 
conservation action planning process for 
the Greater Gombe Ecosystem (JGI, 2009). 
As part of the process, stakeholders agreed 
on conservation objectives, prioritized strat-
egies to abate the most important human 
threats and spatially delineated a core con-
servation area for protection and restora-
tion. The core area was defined by mapping 
human structures, roads and footpaths 
from 60-cm QuickBird satellite images and 
by overlaying chimpanzee sightings out-
side the park, historical habitat distribution 
and steep slopes that are important to main-
tain watersheds and ecosystem services. JGI 
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then facilitated village-by-village land use 
plans with communities that voluntarily set 
up village forest reserves in places that had 
been prioritized by the GGE–CAP. Six years 
later, in March 2015, key experts and stake-
holders convened to undertake a systematic 
review of the GGE–CAP and its implemen-
tation, along with other plans in western 
Tanzania, using Open Standards for the 
practice of conservation (CMP, 2013). The
participants reviewed information on changes 
in chimpanzee status and threats, identified 

future conservation needs and coordinated 
strategies to meet these needs. 

Habitat Loss

The first iteration of the GGE–CAP iden-
tified village-level participatory land use 
planning as one of the most promising and 
cost-effective conservation strategies for 
addressing habitat loss and degradation and 
supporting natural vegetation regeneration 
outside the park (JGI, 2009). Between 2005 

FIGURE 7.7

Natural Regeneration of Miombo Woodland in the Kigalye Village Forest 
Reserve, as Detected by 2005 and 2014 Satellite Imagery

Map data: Google, DigitalGlobe
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and 2009, 13 local communities voluntarily 
assigned 97 km² (9,690 ha) as village forest 
reserves connected to Gombe (see Figure 7.4). 
JGI and its partners are now facilitating the 
establishment of community-based organ-
izations (CBOs), developing by-laws and 
building local capacity to implement vil-
lage land use plans to restore and manage 
village forest reserves. In 2006, initiatives to 
build village governments’ capacity to patrol 
their own forests were put in place. Since 
2005, village forest monitors have been 
patrolling these reserves using Android 
smartphones and tablets that are enabled 
with a Global Posi tion ing System (GPS), as 
well as Open Data Kit softw re to facilitate 
mobile data collection. 

Natural regeneration of miombo wood-
lands can be seen in some village forest 
reserves using 2005 and 2014 DigitalGlobe 
satellite imagery on Google Earth (see Figure 
7.7). Forest monitors have also recorded 
evidence that chimpanzees at least occasion-
ally use forests outside the park; the largest 
number of nest sightings was recorded in 
2014 in the village forest reserves close to 
the border with Burundi. Thisfinding con-
firms that a northern community still exists 
outside Gombe and might be using habitats 
across Tanzania and Burundi’s borders. 
Discussions are now taking place to exam-
ine the possibility of extending community 
forest management, land use planning, and 
forest restoration and monitoring approaches 
into Burundi to protect and restore habitats 
and connectivity across the national borders.

Disease 

Conservation efforts have focused on tack-
ling disease and combating transmission 
among Gombe’s chimpanzees; they have 
also introduced measures to reduce the risk 
of disease transmission from humans to 
chimpanzees, including by:

  imposing a minimum observation dis-
tance for tourists and researchers; 

  instituting a one-hour observation time 
for tourists; 

  establishing a one-week quarantine for 
researchers;

  introducing a shift system to reduce the 
number of people in the park; and 

  requiring a routine health check for 
researchers whenever they return from 
travels abroad. 

A health-monitoring program asks 
researchers to record signs of chimpanzee 
illness on daily health sheets and to collect 
fecal samples for virology and parasitologi-
cal studies from observation targets. By 
improving health infrastructure, hiring new 
staff to keep track of sick individuals, and 
carrying out more frequent health check-ups 
and training for JGI and TANAPA staff, dis-
ease management will be steadily improved.

Poaching

Deliberate killing remains a serious threat 
to the Gombe chimpanzees. The fact that 
the Kalande community—which has not 
been habituated to human observers—was 
more severely affected by poaching than the 
Mitumba and Kasekela communities sug-
gests that the presence of researchers and 
rangers in the forest plays an important role 
in protecting chimpanzees; the continuation 
of the long-term study of Gombe’s chim-
panzees could therefore be seen as a poten-
tial strategy for safeguarding their survival. 
Participation of local people, such as forest 
monitors, is also critical to protecting Gombe’s 
chimpanzees and conserving their habitat. 

Specific Recommendations
Regular updating and reviews of conserva-
tion action plans and management plans 
enable the assessment of lessons learned by 
various stakeholders and representatives of 
different interest groups and highlight the 
impact of interventions to date. The e steps 

“Deliberate 
killing remains  
a serious threat  
to the Gombe  
chimpanzees.” 
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allow for different stakeholders in the land-
scape to guide the strategic restoration and 
maintenance of the larger Greater Gombe 
Ecosystem for the benefit of biodiversity, 
natural resources and sustainable human 
livelihoods (JGI, 2009); they are also designed 
to help to improve strategies and actions for 
the next five years. 

Further research is needed to assess and 
manage the risks associated with an increase 
in the rates of human–chimpanzee inter-
actions. This will support the emphasis on 
law enforcement—raising awareness about 
the illegality of killing chimpanzees—and 
foster a stronger understanding of human–
chimpanzee coexistence and effective meth-
ods of managing conflict. 

It is critical to increase the ability of local 
communities and CBOs to implement village 
land use plans and to enhance the manage-
ment of forest reserves. Empowering com-
munities and decision-makers with respect 
to forest monitoring, through the use of 
appropriate technologies for remote envi-
ronments, has been shown to be extremely 
effective. Numerous mobile, cloud and web-
based mapping technologies are adaptable 
to low bandwidth environments. 

Th  presence of researchers and rangers 
in the forest contributes to the protection of 
chimpanzees. Long-term research can thus 
be considered a tool in a more comprehensive 
conservation strategy. It is essential, however, 
that such studies also include and engage 
local forest monitors and communities. 

The Bonobos of Wamba 
in the Luo Scientific 
Reserve, DRC

Context, Challenges and 
Background
In 1973, primatologist Takayoshi Kano trav-
elled by bicycle through a vast area of the 
Congo Basin—then in a country known as 

Zaïre, but since 1997 as the DRC—looking 
for a suitable site to start ecological and 
behavioral studies of bonobos. It was a dif-
ficult mission, as bonobos had already dis-
appeared from some areas. Eventually, he 
settled in Wamba village, where people wel-
comed him. 

The people of Wamba traditionally 
believed that in the distant past, the young-
est brother in a bonobo family that lived in 
the forest got tired of eating raw food. He 
roamed the forest alone, crying, and when 
god saw him, he helped him by giving him 
fire with which to cook food. He started eat-
ing cooked food and built a village. Wamba 
tradition holds that he was the ancestor of 
today’s villagers; as a result, they respected 
bonobos as their brothers and never hunted 
or ate them. Bonobos thus had little fear of 
people, which proved to be a significant ena-
bling factor in the development of Kano’s 
research project.

Kano decided to send a student to the 
site to start a long-term research project, 
which has now continued for more than 
40 years (Kano, 1992; Kano et al., 1996; 
Furuichi et al., 2012). For the first ten years, 
the taboo against eating bonobos was well 
observed; there was no suspected poach-
ing until 1984, when a hunter from outside of 
Wamba killed a young adult male bonobo. 
In 1987, soldiers were sent to capture two 
or three baby bonobos, reportedly as a gift 
for a visiting dignitary. Spurred by these 
incidents, the research project, by then 
known as the Wamba Committee for 
Bonobo Research (WCBR), submitted a pro-
posal to the Con golese Center for Research 
in Ecology and Forestry (CREF), and through 
cooperative efforts, the area was officially 
established as the Luo Scientific Reserve in 
1992. Thereserve covers 481 km² (48,100 ha) 
on both sides of the Luo (Maringa) River 
(see Figure 7.8).

Since the villagers’ traditional respect 
for bonobos had helped the apes to sur-
vive, five human settlements were allowed 
to remain in the northern section of the Luo 

“Empowering 
communities and 
decision-makers 
with respect to 
forest monitoring 
has been shown 
to be extremely 
effective.” 
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Scientific Reserve. Traditional subsistence 
activities, such as hunting using traditional 
arrows or snares and rotational slash-and-
burn cultivation for cassava and other crops, 
were also permitted to continue. The idea 
was to conserve and study bonobos by sup-
porting the traditional coexistence between 
people and the bonobos.

While the project was initially successful, 
reconciling the conservation of animals and 
their forest environment with the wellbeing 
of local people subsequently proved very dif-
ficult, particularly when adverse political and 
economic factors affected local conditions. 

Methodology: Changes in 
the Number of Bonobos in 
the Reserve
Since the habituation of a group of bonobos 
known as the E1 group (then a subgroup of 
E group) in 1976, researchers have contin-
uously observed their daily ranging from 
sleeping site to sleeping site. Th  E1 group 
ranges in the northern section of the reserve, 
which also includes human settlements. Th  
number of bonobos in the group has been 
dramatically affected by changes in political 
and economic conditions (see Figure 7.9).

FIGURE 7.8

Primary Forest Loss in the Luo Scientific Reserve and Iyondji Community Bonobo Reserve, 
1990–2010

Data source: Nackoney et al. (2014)

Courtesy of Janet Nackoney
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Over the course of the first ten years of 
the project, when poaching pressure was low 
to non-existent, E1’s population increased 
steadily. Between 1982 and 1983, the E group 
split into two independent subgroups, E1 and 
E2. Both groups expanded their ranging area 
and E1’s population continued to increase 
until 1987. In 1991, however, E1’s population 
began to decrease rapidly. Deteriorating 
political and economic conditions led to 
riots in the capital city, Kinshasa, and the 
Wamba researchers were forced to leave the 
country. While there is no confirmed infor-
mation on exactly what happened in Wamba 
during this period, some people reportedly 
began to hunt and eat bonobos. Th y may 
have abandoned their taboo against killing 
bonobos due to severe economic conditions, 

or, if they had returned to Wamba from the 
capital to escape the unrest, they may have 
forgotten or dismissed the taboo. The 
researchers returned in 1994, but the num-
ber of bonobos continued to decrease until 
1996, when civil war broke out in the DRC.

During the two periods of war in the 
DRC—1996–8 and 1998–2003—researchers 
could do no more than to provide assistance 
to the bonobo sanctuary in Kinshasa, which 
founder Claudine André-Minesi had named 
Lola ya Bonobo. Fearing that logging com-
panies would resume their activities as soon 
as the war was over, which could have resulted 
in the extermination of bonobos in many 
areas, researchers visited Wamba with the sup-
port of National Geographic in 2002, when 
the war appeared to be ending, and resumed 

FIGURE 7.9 

Changes in the Number of Bonobos in the E1 Group (Full Counts), 1976–2014 
Legend:  Adult males  Adult females  Adolescent males  Adolescent females  Infantile and juvenile males  Infantile and juvenile females

Courtesy of the Wamba Committee for Bonobo Research
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their studies immediately following the cease-
fire in 2003.

While relieved to find that E1 group num-
bers had not decreased significantly during 
the war, the research team eventually dis-
covered that three of the six bonobo groups 
that had been in the northern section of the 
Luo Scientific Reserve before the war had 
disappeared. Th  total number of bonobos 
in the northern section had decreased from 
approximately 250 in 1986 to approximately 
100 in 2004. The research team set out to 
find out what had caused this decrease in the 
number of groups—and in the total number 
of bonobos—without seriously affecting the 
numbers of the main study group.

Perforated Forest: A Stealthy 
Influence of War
The Wamba researchers assumed that the 
main cause of the loss of bonobos during 
the war had been hunting, especially by, or 
on the orders of, soldiers. Many of the sol-
diers deployed in the Luo Scientific Reserve 
were from other areas of the country and 
did not share the taboo against killing and 
eating bonobos. In fact, one of the study 
team’s original research assistants was 
repeatedly ordered by soldiers to guide them 
to the E1 group’s sleeping sites. Although 
he intentionally guided them to the wrong 
sites several times, he was finally forced to 
guide them to a sleeping site after they threat-
ened to kill him. 

Local people may also have hunted 
bonobos, to eat or to sell the meat, as a 
means of surviving the war. When research-
ers first visited Wamba after the war, gov-
ernment soldiers were still deployed there, 
using the research camp as headquarters. 
Although there was no actual fighting in 
the Wamba area, the people said that they 
sometimes fled deep into the forest for fear 
of the nearby fighting and harassment by 
government soldiers. Some people had small 

houses and cassava fields in the forest, but 
were forced to return to the village if found 
by soldiers. Hunting bonobos is not only pro-
hibited by the traditional taboo, but also by 
law, although control and enforcement was 
minimal during the war. Th  research team 
therefore concluded that the bonobo popu-
lation had suffered a decline as a result of the 
movement and hunting activities of people 
in formerly remote areas.

An analysis of changes in vegetation 
cover that occurred during the war helped 
determine the causes of deforestation and 
increased hunting pressure. On the basis of 
Landsat Them tic Mapper and Enhanced 
Them tic Mapper Plus satellite imagery, 
primary forest loss and degradation rates 
were compared across two decades, 1990–
2010 (Nackoney et al., 2014; see Figure 7.8). 
Theanalysis covered both the Luo Scientific 
Reserve and the Iyondji Community Bonobo 
Reserve, which had been created in 2012 
(Sakamaki et al., 2012; Dupain et al., 2013). 
The annual rates of primary forest loss 
between 1990 and 2000—the decade of 
political disorder and warfare—were more 
than double the annual rates of the largely 
post-war decade 2000–10. Satellite images 
and analysis showed an increased preva-
lence of small, scattered clearings in the 
forest during the war. Between 2000 and 
2010, however, the number of new forest 
clearings decreased; instead, clearings around 
the agricultural areas surrounding settle-
ments expanded. The e findings confirm 
that people who had been forced into the 
forest by war generally returned to the vil-
lages afterwards.

Researchers who surveyed the southern 
part of the Iyondji Reserve, where a greater 
number of small clearings appeared during 
the war, reported that the density of bonobos 
in that area was very low, compared with the 
northern part of the Iyondji Reserve and the 
Luo Scientific Reserve. Although the forest in 
that area is still intact, small, scattered settle-
ments appear to have a much larger influence 
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on fauna than expected. The Lomako Forest, 
another long-term study site for bonobos, 
showed a 75% decline in the bonobo popu-
lation in just four years during the civil war, 
demonstrating the now well-documented 
empty forest syndrome (Redford, 1992). Th  
mechanism by which biodiverse and species-
rich forests become empty during war could 
be explained by an increase of small-scale, 
scattered forest clearance.

The decrease in the number of bonobo 
groups in the northern section of the Luo 
Scientific Reserve has been linked to the 
increase in hunting deep in the forest, by and 
on the order of soldiers, and for subsistence 
by local people. It may also explain why 
some groups of bonobos ranging farther 
from human settlements disappeared, while 
the main study group ranging in the forest 
around the village did not decrease. Although 
those bonobos sometimes became targets of 
hunting by soldiers, they were probably not 

the primary target for local people. Another 
possible explanation of the presence of 
bonobos around the village is the difficulty 
of hunting illegally without being seen by 
other people. Furthermore, as illustrated 
in the case of the research assistant being 
unwilling to help the soldiers, some people 
of Wamba were dedicated to conserving the 
bonobos of the main study group.

Survivorship of Bonobos

The number of bonobos in the main study 
group, E1, is steadily increasing, and the 
population is larger now than it was at its 
former peak in 1987, when the apes were being 
provisioned artificially during parts of the 
year. The study team, which has habituated 
three groups of bonobos in the Luo Scien-
tific Reserve and two groups in the Iyondji 
Reserve, follows two groups continuously 
from sleeping site to sleeping site.

Photo: An elder female 
bonobo tries to remove a 
wire snare from the hand  
of an adolescent female  
as other females look on. 
Wamba, DRC.  
© Takeshi Furuichi,  
Wamba Committee for 
Bonobo Research
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Since the ceasefire in 2003, there has been 
no reported incident of specific hunting of 
bonobos. Illegal hunting using shotguns 
(primarily for hunting monkeys) does occur 
in the reserve, however, and bonobos are 
oft n captured in snares set for bush pigs and 
large antelopes (Tokuyama et al., 2012). In 
July 2014, while following the E1 group in 
the forest, the study team observed a newly 
immigrated young female who was caught 
in a snare. Although the team helped her to 
escape from the snare by cutting the stick 
(the bonobos usually achieve this even with-
out help), the wire was still bound tightly 
around her fingers. The following morning, 
one elder female was seen trying to remove 
the wire while other females looked on (see 
the photo on page 219). Th y failed and the 
study team anticipated that either her fingers 
or the wire would drop off sometime in the 
near future. This event illustrates typical 
female bonobo behavior: they associate and 
help each other (Furuichi, 2011).

Research activities contribute to the local 
economy through employment and much 
of the income goes directly to the local com-
munity; however, only a limited number of 
people directly benefit from employment 
provided by the research station. Some vil-
lagers still engage in poaching, not only for 
their subsistence but also as a form of protest 
against the research activities. The frequency 
of gunshots fluctuates greatly from year to 
year; the incidence of such illegal activities 
can serve as an indicator of the extent to which 
conservation efforts succeed in maintaining 
the balance between the welfare of local 
people and the protection of bonobos.

Recommendations
A large proportion of great apes live in iso-
lated patches of forest surrounded by human 
habitation. Successful conservation requires 
the protection of such vulnerable and iso-
lated populations. In all forest habitats, even 
in strictly protected areas in which no humans 

reside, it is difficult to eliminate illegal and 
destructive activities. TheWCBR encourages 
involvement of local people from the inception 
of all conservation activities and the develop-
ment of programs that directly benefit them, 
such as tourism, research and support for edu-
cation, medical services and road maintenance. 

Improved and effective communication, 
trust and understanding between local 
communities, the CREF, the Ministry of 
Scientific Research and bonobo researchers 
would facilitate efforts towards both conser-
vation and development. The strict prohi-
bition of all human activities in protected 
areas can be counter-productive; through 
dialogue among all stakeholders, strategies 
designed to combat illegal hunting and other 
destructive activities can readily emerge. 

It is inevitable, however, that during times 
of conflict or instability, and in the absence 
of the rule of law, people will engage in 
activities that put their short-term needs 
above those of the longer term and sustain-
able development. During these periods, the 
presence of the WCBR and the engagement 
with the local communities can protect the 
forest and the wildlife in the reserve. 

Building relationships between all stake-
holders in the area, including local and 
national authorities, is essential. Their influ-
ence, especially during electoral campaigns 
—when they speak directly with local people 
and build alliances with particular groups 
—has the potential to strengthen or to sub-
stantially weaken conservation efforts. It is 
important that all groups understand the 
benefits of protecting nature and the pos-
sible negative impacts that result from the 
disappearance of wildlife. Engagement with 
traditional structures via individuals such 
as village elders can further strengthen 
enforcement around illegal activities and 
build support for conservation. These actions 
could be complemented by a strengthening 
of support for the CREF, especially with 
respect to enhancing law enforcement, such 
as through patrolling and monitoring of 
illegal activities in the forest.
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The Silvery Gibbons in 
Mount Halimun Salak 
National Park, Java, 
Indonesia
Context and Background 
The island of Java—Indonesia’s political, 
economic and industrial center—is one of 
the most densely populated areas in the 
world. The silvery gibbon (Hylobates moloch) 
is restricted to the provinces of Banten, 
Central Java and West Java, excluding the 
capital, Jakarta. Th t area, hereafter western 
Java, is home to some 86 million people 
who live at an average population density of 
1,150 people/km²; by 2020, the population is 
expected to increase to 98 million, and the 

density to 1,300 people/km² (BPS, n.d.). Java 
is largely deforested and most of the remain-
ing forest fragments cover parts of the vol-
canoes and mountains on the island. Th  
remainder of the island is a mosaic of rice 
fields, agricultural land, cities and villages 
(Nijman, 2013). 

Over the past five years, Indonesia’s 
economy has grown at a rate of 6.0%–6.5%; 
western Java contributes about one-quarter 
of the country’s total growth (BPS, n.d.). 
Levels of corruption are high: Indonesia ranks 
107 out of 175 on the Corruption Percep tions 
Index (Transparency International, 2014). 
TheMinistry of Forestry is considered to be 
Indonesia’s most corrupt ministry, accord-
ing to the country’s Corruption Eradication 
Commission (Amianti, 2014).

Photo: Mount Halimun 
Salak National Park harbors 
between 25% and 50% of 
the global silvery gibbon 
population. © Jaima Smith 
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Silvery Gibbons in Western Java

Since 1925, all species of gibbon have been 
protected under Indonesian law (Noerjito and 
Maryanti, 2001). The hunting of gibbons is 
not as prevalent in Java as elsewhere in 
Indonesia, since primate flesh is considered 
unfit for consumption under Islamic tenets 
and more than 95% of people in western 
Java are Muslim (BPS, n.d.). Moreover, the 
people of Java rely more on agriculture than 
their neighbors on the islands of Sumatra 
and Borneo, and few people are directly 
dependent on forest products for subsistence. 
Nevertheless, silvery gibbons are traded as 
pets on Java (Nijman, 2005).

The silvery gibbon is confined to low-
land and lower montane rainforest, mostly 
below 1,600 m, but occasionally up to 2,000–
2,400 m (Kappeler, 1984; Nijman, 2004). 
Most populations can be found in the prov-
inces of Banten and West Java, however a 
few remain in Central Java (Kappeler, 1984); 
farther east the dry season is too long to 

support the evergreen tropical rainforest on 
which the species is dependent (Nijman, 
1995, 2004). 

Mount Halimun Salak National Park 
harbors between 25% and 50% of the global 
silvery gibbon population (Kappeler, 1984; 
Supriatna et al., 1994; Djanubudiman et al., 
2004; Nijman, 2004). Situated about 100 km 
southwest of Jakarta, the park encompasses 
an area of 1,134 km² (113,400 ha) of forest 
from lowland to montane; Mount Halimun 
(1,929 m) and Mount Salak (2,211 m) domi-
nate the area in the west and east, respectively 
(see Figure 7.10). The link between Halimun 
and Salak is formed by an 11-km, largely for-
ested area known as “the corridor.” The e 
are several large enclaves, such as plantations 
and villages, inside the park, including in the 
center the site of the Nirmala tea estate, 
which covers roughly 10 km² (1,000 ha) and 
has sharp boundaries with the adjacent for-
est. Agricultural land and villages border the 
park on all sides, and gibbon territories abut 
the agricultural fields. 

Population Surveys and 
Monitoring of Silvery Gibbons  
in Halimun Salak

Population estimates for this species vary 
greatly, ranging from a few hundred in the 
late 1970s and again in the mid-1990s, to 
2,000–5,000 gibbons at various times in the 
1980s, 1990s and into the following decade. 
The IUCN Red List currently lists the silvery 
gibbon as endangered, having ranked it as 
critically endangered in 1996 and 2000, 
due to the small size of the remaining pop-
ulation fragments (Andayani et al., 2008).

Over the past 30 years, Halimun Salak has 
seen at least ten attempts to estimate the num-
ber of silvery gibbons in the park, each with 
a distinct approach. Thediverse findings are 
summarized in Figure 7.11; the differences in 
methodology, among other factors, preclude 
comparisons of these estimates over time, 
rendering analysis of the data difficult. 

FIGURE 7.10

Map of Mount Halimun Salak National Park, Java, 
Indonesia

Courtesy of Vincent Nijman
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Estimates of group density in Halimun 
Salak show some variation, but between the 
elevations of 800 and 1,200 m, the range is 
2–4 groups/km²; at higher elevations, up to 
1,600 m, the density falls below 1 group/
km² (Kool, 1992; Sugarjito and Sinaga, 1999; 
Sutomo, 2006; Iskandar, 2007). Average group 
sizes in Halimun Salak range from 2.1 to 4.0, 
without any apparent temporal or altitudinal 
pattern (Kool, 1992; Supriatna et al., 1994; 
Sugarjito and Sinaga, 1999; Iskandar, 2007; 
Yumarni et al., 2011). Much like the popu-
lation size estimates, the density and group 
size estimates reflect different research teams’ 
methodologies and assumptions.

Temporal Changes in 
Population and Habitat 
Estimates
As with the population figures, estimates 
of the amount of habitat available to silvery 
gibbons in the Halimun Salak area have varied 
over the years, partly due to changes in the 
amount of forest that remains, but also as a 
result of changes in methods used to estimate 
the proportion of the remaining forest that is 
actually used by silvery gibbons (see Table 7.1). 

Using satellite imagery that covers 95% 
of the park, researchers established that in 
2004 some 625 km² (62,500 ha) of the park’s 
total (1,134 km² or 113,400 ha) was covered in 
natural forest (Prasetyo, Setiawan and Miuru, 
2005). Estimates of forest available to silvery 
gibbons vary considerably—from about 
280 km² to 470 km² (28,000–4 7,000 ha)—
depending on factors such as whether areas 
>1,500 m above sea level or the first kilom-
eter of the forest’s periphery were included 
(Kappeler, 1984; Supriatna et al., 1994; Camp-
bell et al., 2008a). Most of these estimates 
were derived from land use (forest) maps. 

More recently, two studies combined 
field observations with GIS and habitat suit-
ability analysis to estimate how much suit-

able habitat is available to silvery gibbons in 
Halimun Salak. One of them covered the park 
using satellite imagery from 2001 and field 
data from 2003; it finds that some 246 km² 
(24,600 ha) of forest was highly to moder-
ately suitable for silvery gibbons and that an 
additional 123 km² (12,300 ha) of forest was 
deemed suitable (Dewi, Prasetyo and Rinaldi, 
2007). The other study, covering just Salak, 
used satellite imagery from 2003 and field 
data from 2006; it concludes that 78 km² 
(7,800 ha) was highly to moderately suitable 
and 33 km² (3,300 ha) was suitable (Ikbal, 
Prasetyo and Idung, 2006). 

The main difficulty in comparing esti-
mates of available habitat is that some 
researchers only considered forest inside the 
reserve—be it Halimun or Halimun Salak 
—as available to silvery gibbons, whereas 
others included continuous forest outside 
the reserve as well. Various studies set the 
altitudinal limit at 1,400 m, 1,500 m and 
1,900 m (Kappeler, 1984; Kool, 1992; Sugar-
jito and Sinaga, 1999); meanwhile, one study 
excluded some of the best lowland forest as 
the researchers mistakenly assumed that sil-
very gibbons did not inhabit the forest periph-
ery (Supriatna et al., 1994). 

FIGURE 7.11 

Population Estimates of Silvery Gibbons in Mount Halimun 
Salak National Park 

Notes: Error bars give minimum and maximum estimates. Estimates prior to 1992 do not include the 

Mount Salak part of the park as it was believed at the time that no gibbons were present there. 

Data sources: Kappeler (1984); Kool (1992); Supriatna et al. (1994); Asquith, Martarinza and Sinaga 

(1995); Sugarjito and Sinaga (1999); Rinaldi (2003); Djanubudiman et al. (2004); Nijman (2004); Iskandar 

(2007); Campbell et al. (2008a)
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Some data are available on deforestation 
rates in Halimun Salak; not all of the mon-
itored areas were inhabited by gibbons, 
however. One study used Landsat data to 
estimate deforestation rates for an initial 
forest area of 841 km² (84,100 ha) over the 
period 1989 to 2004; the results show an 
average rate of around 1.9% per year. Th  
study observed significantly higher levels of 
deforestation during the height of the Asian 
economic crisis in 1998 (3.3%) and in 2001–3 
(3.4%), just before the transfer of State 
Forestry production forest into Mount 
Halimun Salak National Park. Overall, the 
park lost some 200 km² (20,000 ha) of for-
est over the 15 years covered by the study 
(Prasetyo et al., 2005). While that research 
clearly demonstrates land use changes within 
the boundaries of what is now Halimun 
Salak, including the loss of natural forest, it 
is not possible to extrapolate the findings 
directly to the loss of silvery gibbon. 

Challenges Associated with 
Long-term Monitoring 
As is clear from the data presented above, 
no long-term, consistent monitoring of the 

silvery gibbons has taken place in Halimun 
Salak. Many of the studies that have been 
undertaken were of short duration or covered 
only a section of the reserve, or both (Kool, 
1992; Indrawan et al., 1996; Geissmann and 
Nijman, 2006; Kim et al., 2011, 2012; Yumarni 
et al., 2011). At best, the different popula-
tion estimates can be compared with one 
another, but given that they differ in vital 
aspects—such as methodology, survey sites, 
area included and duration—no firm con-
clusions can be drawn. 

While Jakarta’s Biological Science Club 
has maintained a research station in the east-
ern part of Halimun Salak since the 1980s, 
and the Cikaniki field station in the center 
of the park has been operational since the 
early 1990s, there is no comprehensive trail 
system in place that allows for monitoring 
of the park as a whole. The steep terrain is 
difficult to work in and the amount of rain-
fall during the rainy season hampers field-
work, which may explain, at least in part, the 
absence of permanent research teams.

One of the challenges facing silvery gib-
bon conservation in Halimun Salak is that 
no single organization or park has “adopted” 
the ape as its responsibility or project; rather, 
many organizations have been making small 

TABLE 7.1

Estimates of the Forest and Available Habitat for Silvery Gibbons in Mount Halimun Salak National Park 

Year Forest area 
(km²)

Area available to gibbons (km²) Method Source

H S HS

1981 400 (H) 380 0 380 Satellite imagery Kappeler (1984)

1994 470 (HS) 235–96 50–70 305–46 Not specified Supriatna et al. (1994)

1999 360 (H) 240–300 – – Land use maps Sugarjito and Sinaga (1999)

2002 – 270 70 340 Land use maps Nijman (2004)

2003 379 (HS) – – 369 GIS modeling Dewi, Prasetyo and Rinaldi (2007)

2004 625 (HS) – – – Satellite imagery Prasetyo, Setiawan and Miuru (2005)

2006 135 (S) – 111 – GIS modeling Ikbal, Prasetyo and Idung (2006)

2008 – – – 283 Not specified Campbell et al. (2008a)

Notes: HS = entire area; H = only Halimun; S = only Salak; — = not assessed or not found. Varying research methods were applied.
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contributions once in a while. These include 
the Japanese International Cooperation 
Agency, which began to work in Halimun 
in the 1990s, but much of its work focused on 
the area around the Cikaniki field station. 
Cikaniki was also the site of a one-year eco-
logical study on three habituated groups 
(Kim et al., 2011, 2012). One organization, 
the Silvery Gibbon Project, based out of 
Perth Zoo, works with the Javan Gibbon 
Rescue and Rehabilitation Center to support 
the Javan Gibbon Center at the Bodogol 
Resort in Mount Gede Pangrango National 
Park. The project is focused on rescue and 
rehabilitation, and has little direct effect 
on the conservation of silvery gibbons in 
Halimun Salak. 

Recommendations and 
Opportunities
The potential for proper long-term moni-
toring of the silvery gibbons in Halimun 
Salak is high: major universities, the Indo nes-
ian Institute of Sciences and the Ministry 
of Forestry, and several major conservation 
NGOs are situated in the nearby cities of 
Bandung, Bogor and Jakarta. It is important 
for monitoring programs to emphasize the 
use of consistent methods and to share find-
ings, including raw survey data, if possible. 

The various studies over the past three 
decades have shown that the population of 
silvery gibbons in Halimun Salak is indeed 
the largest remaining in Java; the amount of 

Photo: The engagement  
of governments, industry, 
communities and other 
stakeholders is vital to the 
success of long-term con-
servation projects. © HUTAN 
-Kinabatangan Orang-utan 
Conservation Project 
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gibbon habitat included in the protected area 
network has increased substantially over this 
period, as has our understanding of the dis-
tribution of gibbons in the area. Increased 
protection and effective monitoring and 
management of this population are critical. 
Such conservation efforts could eventu-
ally be expanded to include populations in 
more remote locations, such as Ujung Kulon 
National Park and Mts Dieng. 

Final Thoughts
Although the case studies presented in this 
chapter cover distinct species in different 
locations, they illustrate at least five cross-
cutting themes that are key to conservation 
work across the board.

First, they underscore the urgent need 
for sustainable ways to meet the often-
incompatible requirements of a growing 
human population on the one hand, and of 
the world’s wildlife and its habitat on the 
other. Striking that balance means securing 
improvements in human health, education 
and communication to promote social and 
economic development—a complex process 
that relies on creative and effective partner-
ships between government agencies, NGOs 
and local communities. At the same time, 
it calls for the engagement of local actors in 
conservation strategies, transparent and 
equitable approaches to the sharing of ben-
efits with local communities, and effective 
enforcement of forest and wildlife protec-
tion legislation.

Thesecond point relates to the growing 
use of technological tools—from satellites and 
drones to shareware and handheld devices 
—to record geo-referenced data, monitor 
forests and wildlife, produce real-time reports 
and compare environmental conditions over 
time. Today’s low-cost, user-friendly technol-
ogy can serve as a valuable addition to more 
sophisticated and expensive satellite technol-
ogy in the monitoring of forest areas. 

The third theme concerns the value of 
long-term research. Only when data are 
gathered using a consistent approach and 
method, with set survey sites and fixed geo-
graphical areas, can researchers hope to 
identify trends such as population decline, 
the shrinking of habitats and patterns of 
deforestation over long periods of time. In 
conjunction with a solid understanding of 
the local history and context, analyzing 
trends can also help to reveal what external 
factors—such as war or disease—might be 
at play in the environment under review. 
Moreover, such quantifiable evidence can 
inform effective policies to counter adverse 
effects on biodiversity and human develop-
ment alike. 

A fourth theme revolves around the 
effective management of protected areas. As 
the case studies stress, the engagement of 
governments, communities and other stake-
holders is vital to the success of long-term 
conservation projects. Such engagement can 
promote the enforcement of laws and the 
prosecution of illegal activities; similarly, 
it can encourage local communities to take 
ownership of conservation goals. During 
times of political instability or conflict, it is 
particularly important for local communi-
ties to be able to protect the resources and 
land on which they depend.

Finally, the need for effective land use 
planning cannot be overstated. At the local, 
national and regional levels, such planning 
can benefit biodiversity, natural resources 
and human livelihoods—while allowing 
stakeholders to avoid repeating the errors of 
the past. In this context, partnerships based 
on shared goals, cooperation and under-
standing are also central.
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Introduction
Achieving meaningful protection for apes 
depends on ethical and legal frameworks 
that acknowledge the intrinsic value of apes; 
if the laws were to extend protection to all 
apes, then rationalizations for their exploita-
tion would be weakened and risks to their 
protection minimized. Similarly, the policies 
governing apes in captivity have implications 
for apes in their natural habitats because the 
illicit trade in live apes is driven in part by 
consumer demand to keep and use apes in 
captivity (Stiles et al., 2013). Evidence sug-
gests that what people believe about apes in 
captivity can affect their attitudes and actions 
regarding apes in their natural habitats. 
For example, what people see at zoos or in 
pictures can affect what they think about ape 
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conservation (Ross et al., 2008; Schroepfer 
et al., 2011).

The decisions that people make about 
anything from agriculture to zoos have the 
potential to affect apes. Scientists recognize 
that both risks and protective factors that 
affect apes vary geographically (Funwi-Gabga 
et al., 2014, p. 263, fig. 9.7). For example, a 
review of the entire primate order found 
that human density was a strong predictor 
of extinction risk (Harcourt and Parks, 
2003). A number of studies have shown 
that apes living outside of protected areas or 
near concessions often face different risks 
than those with a home range deep within 
protected areas (Chapman and Lambert, 
2000;  McLennan et al., 2012; Arcus Foun-
dation, 2014). 

Where apes are held in captivity also 
influences the risks that individuals face 
and many of the factors that impact their 
welfare. Importantly, the laws governing cap-
tivity can vary across and within countries, 
just as they can differ from the international 
to the local level. The e regulations can 
address the contexts or conditions in which 
apes may be held in captivity, factors that 
strongly influence welfare. Apes used in cir-
cuses or other performances or held as pri-
vate pets face a number of distinct welfare 
risks, such as isolation or punishment during 
training; these are absent in professionally 
run sanctuaries and rescue centers (Durham 
and Phillipson, 2014, p. 283, table 10.1). 
Geography and context can also determine 
other factors associated with welfare, such 
as the provision of veterinary medical care, 
food and other resources.

The first edition of State of the Apes 
reviews various forms of ape captivity as 
well as some of the laws that regulate them 
(Durham and Phillipson, 2014). Two key 
observations are that 1) what is allowed or 
forbidden varies globally, and 2) current 
standards do not always meet the needs of 
apes or promote their wellbeing. These find-
ings remain relevant. In some places, laws 

do not afford protection to all apes in captiv-
ity. In others, municipal regulations, national 
laws and international conventions form a 
patchwork of protection. The resulting legal 
framework can offer strong protection for 
apes, serve some apes some of the time or, 
in the absence of enforcement mechanisms, 
amount to little more than words on paper. 
The range of current laws—and the lack 
thereof—can influence not only the num-
ber of individuals in captivity, but also their 
quality of life. 

The protection afforded to individual 
apes is also partly determined by their prov-
enance and the time of their capture. The
wildlife laws of range states may apply to 
all apes, affording protection whether indi-
viduals are in their natural habitat or in 
captivity, or they may apply only to apes in 
their natural habitat. A wild-born ape might 
thus have a different status under the law 
than an ape born in captivity. Similar legal 
and enforcement disparities may exist with 
respect to the welfare of apes in captivity. 
In Indonesia, for example, orangutans are 
protected by law, but their welfare in zoos has 
been characterized as poor (Susanto, 2014). 
Fewer than half of Indonesia’s zoos have 
gone through accreditation and a recent 
government audit found that only four of 
the country’s 58 registered zoos were deemed 
“decent and appropriate,” with the remain-
der classified as “less than decent” or “bad” 
(Saudale, 2015). 

Numerous apes are found in captivity in 
countries adjacent to or otherwise in close 
proximity to ape range states, as evidenced 
by the 200 chimpanzees who live in sanc-
tuaries in Kenya, South Africa and Zambia 
(Durham and Phillipson, 2014). Bilateral, 
regional or multilateral agreements might 
serve as the legal framework for protections 
in such circumstances. In other cases, apes 
who are in captivity in states outside of their 
range may not enjoy the same legal protec-
tion as native ape species. In Thailand, which 
is a range state for some gibbons, the law 

“The range of 
current laws—and 
lack thereof—can 
influence not only 
the number of 
apes in captivity, 
but also their 
quality of life.” 
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may not afford the same protections to all 
species under all circumstances (Nijman and 
Shepherd, 2011). In the absence of strong, 
comprehensive laws that restrict private 
and commercial use of all apes in Th iland, 
animal charities struggle to effect rescue for 
cases such as orangutans used in perfor-
mances or a chimpanzee kept as a private pet 
(Kaminski, 2010; Haynes, 2012; WFFT, 2015). 

In addition to location, the form of cap-
tivity, qualities of any given site, and inter-
actions with people and other animals have 
potential implications for apes’ welfare. 
For example, in common, everyday usage the 
term “zoo” is used to describe a range of facil-
ities from accredited sites with full-time 
veterinary services and formal welfare pro-
grams to roadside attractions without per-
mits or qualified staff. In the United States, 
businesses may use words such as preserve, 
sanctuary or conservation center in their 
name even though they do not technically 
engage in those activities and revenues come 
from exhibition or breeding. It is particu-
larly difficult to control the illegal trade and 
exploitation that occur online because of 
the global nature of the Internet and related 
challenges with enforcement and jurisdic-
tion, although this issue has been gaining 
attention with the World Trade Organiza tion’s 
Doha Declaration and among a number of 
UN directorates, government agencies and 
NGOs in many countries (Obama, 2013; 
Clark, 2014; Environment DG, n.d.).

Beyond any legal requirements, the 
standards set by professional associations 
can also impact apes in captivity, often for the 
better. Both zoos and sanctuaries have pro-
fessional associations with membership 
requirements that address captive care and 
welfare. Membership in a professional organi-
zation does not itself guarantee good wel-
fare, but oversight by a third party creates 
additional opportunities for maintaining 
and improving performance and keeping 
practices up to date. Formal and informal 
standards of practice can play a role in ape 

welfare, not only as foundations of regula-
tions and standards, but also with respect to 
what apes actually experience on a day-to-day 
basis and how that influences their quality 
of life.

To expand the discussion regarding the 
interdependence of the law, captivity and 
the wellbeing of apes, this chapter explores 
two general themes. First, it presents recent 
data on apes in captivity in range states and 
adjacent regions in the context of some of the 
factors that contribute to the ongoing demand 
for captive care. Second, as a comparison, 
it reports on what is known about apes in 
captivity and some of the factors that affect 
their welfare in non-range states in the 
consumer countries of the global North. 
Thechapter discusses information about apes 
in captivity within and outside of range states 
in light of disparities between policies and 
social attitudes, highlighting what these might 
mean for the future of apes both in captivity 
and in their natural habitats. 

Apes in Captivity in Range 
State Regions
Wild ape populations in Africa and Asia 
have declined sharply in recent years due to 
factors including habitat loss, hunting and 
the illicit wildlife trade. Simultaneously, the 
number of ape residents at rescue centers 
and sanctuaries has burgeoned (see Box 8.1). 
Estimates reported in the first edition of 
State of the Apes indicate that nearly 1,000 
chimpanzees were living in sanctuaries 
across Africa in 2011, along with 55 bonobos 
and more than 75 gorillas (Durham and 
Phillipson, 2014, p. 296, table 10.7). Of the 
chimpanzees, approximately 200 were out-
side of ape range states, namely in Kenya, 
South Africa and Zambia. An estimated 
1,300–1,600 orangutans live in sanctuaries 
and rescue centers, alongside approximately 
500 gibbons (Stiles et al., 2013; Durham and 
Phillipson, 2014, pp. 296–7, tables 10.7, 10.8).

“In the United 
States, businesses 
may use preserve, 
sanctuary or con-
servation center in 
their name even 
though they do 
not technically  
engage in those 
activities.” 
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at the sanctuary. The research center 
stated that the transfer was part of their 
efforts to satisfy new US rules regarding 
the use of apes in biomedical testing 
(CIRMF, 2014).

  International Animal Rescue (IAR) 
accepted a scarred and malnourished 
female orangutan who had been surren-
dered to local authorities. She had been 
kept captive as a pet for approximately 
two years, tethered by a rope around her 
neck (Francis, 2014). 

  Th  Borneo Orangutan Survival Foun-
dation rehabilitation center in Nyaru 
Menteng rescued a young male orangu-
tan trapped in a forest fragment adjacent 
to a farm. Although he was just three and 
thus too young to be weaned, he was 
found alone (BOS Foundation, 2014).

Ape Rescues: The Challenges
As the examples above illustrate, the reasons 
for rescue and experiences in captivity prior 
to rescue can vary considerably. The differ-
ences between local pet keeping and illegal 
trafficking to consumer countries versus 
other forms of human–wildlife interactions 
have implications for sanctuaries. Th  types 
of interaction that increase risk for apes are 
also factors that influence arrival rates and 
other important rescue outcomes, such as 
health and rehabilitation success. Thus, it 
is important to ascertain the origins of res-
cued apes. 

Data collected by the IAR Indonesia 
Foundation in Ketapang, West Kalimantan, 
revealed that rescued orangutans come from 
a variety of backgrounds. The greatest pro-
portion (43%) came from villages where local 
people kept them illegally; 31% were rescued 
directly from oil palm plantations; and 12% 
were caught in local community agricultural 
landscapes (including coconut, ram butan, 
rice and rubber fields), very often adjacent to 
oil palm plantations. Only 1% of orangutans 

BOX 8.1 

Sanctuaries and Rescue and Rehabilitation Centers
Organizations that provide care for rescued apes are variously called 
rescue centers, rehabilitation centers and sanctuaries. Although their 
missions can vary, all of these facilities provide shelter and care for 
apes. Rescue and rehabilitation centers often specialize in short- and 
intermediate-term care with the goal of releasing apes back into their 
natural habitat. By contrast, many sanctuaries focus on long-term or 
even lifetime care. In practice, these programs often cover a spectrum 
of care scenarios. A rescue center might be able to translocate a 
healthy ape within a matter of days, while providing lifelong care for 
a seriously injured ape. Likewise, a given sanctuary might have several 
residents fit for release but keep them in residence in the absence of 
release sites. Yet another sanctuary might provide lifetime care for all 
residents because the facility is not in a habitat country. In summary, 
important functions are provided by the full range of facilities that house 
and care for apes in captivity.  

Sanctuary arrival rates vary both over 
time and from place to place. Retrospective 
analyses of data from chimpanzee sanctu-
aries suggest that patterns of arrival reflect a 
number of factors (Farmer, 2002; Faust et al., 
2011; Durham and Phillipson, 2014). In the 
first half of 2014, the Great Apes Survival 
Partnership (GRASP) reported that 38 great 
ape rescues had taken place, a rate almost 
double that of the prior year (GRASP, 2014a; 
Platt, 2014). Examples of recent arrivals at 
ape sanctuaries and rescue centers include 
the following: 

  Two young chimpanzees who had been 
kept captive at a supermarket in Kinshasa, 
in the Democratic Republic of Congo, for 
approximately one year were airlifted to 
the Lwiro sanctuary after they were con-
fiscated by authorities (GRASP, 2014b). 

  In Gabon, three gorillas were transferred 
to the Fernan-Vas Gorilla Project after 
spending decades at a research center. 
As infants, they had been victims of the 
illicit wildlife trade; subsequently, author-
ities had placed them at the research 
facility, where they remained for many 
years. Now adult (18–33 years old), the 
gorillas will be able to live out their lives 
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were rescued from the illegal wildlife trade. 
The remainder (13%) were transferred from 
other facilities (Sánchez, 2015).

Demands for sanctuary space and ser-
vices are influenced to some extent by past 
experiences of ape residents. For example, 
individuals who were kept as pets can be 
familiar with or even drawn to people and 
desensitized to certain risks, while exhibit-
ing specific pathologies as a result of a his-
tory of abuse or neglect (Ferdowsian et al., 
2011; Freeman and Ross, 2014; see Case 

Studies 8.1 and 8.3). Importantly, these same 
factors are also relevant for welfare and sanc-
tuary outcomes. Facilities that deal with 
residents of disparate backgrounds and 
experiences face specific demands on their 
capacity that go beyond the number of apes 
present; residents arrive with distinct needs 
for care and rehabilitation that place a wide 
range of demands on the facility, its programs 
and staff. Care and rehabilitation activities 
can be better tailored to residents if their 
origins and backgrounds are known. 

Photo: The reasons for 
rescue and experiences in 
captivity prior to rescue can 
vary considerably. The types 
of interaction that increase 
risk for apes are also fac-
tors that influence arrival 
rates and other important 
rescue outcomes, such as 
health and rehabilitation 
success. IAR rescue a 
mother orangutan and her 
infant in Peniraman, West 
Kalimantan. © Feri Latief, 
IAR Indonesia
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Knowledge of resident background may 
vary more for facilities that serve chimpan-
zees than those that house orangutans. Not 
only is the geographic range of orangutans 
generally smaller, but trade and captivity 
are also more localized, a pattern explored 
in more detail below and in Case Study 1.1 
in Chapter 1. By the same token, risks are 
also concentrated, such that the number of 
orangutans arriving at and passing through 
rescue centers has been greater than that 
of chimpanzees (Farmer, 2002; Durham 
and Phillipson, 2014). Since 75% of known 
orangutan distribution is found outside of 
protected areas, understanding whether and 
how the species could be accommodated 
in an agro-industrial landscapes is crucial 
for the long-term survival of these apes 
(Meijaard et al., 2012). In view of the above-
mentioned surge in rescues, current patterns 
could certainly change. In any case, revers-
ing the trend remains vital for both species.

Any estimates for the number of apes in 
captivity or the arrival rates in habitat coun-
tries belie a much larger and more devastat-
ing flow of apes from their natural habitats 
into captivity around the world. Th  apes 
who arrive at sanctuaries and rescue centers 
represent only a fraction of trafficking cases 
because arrival figures do not account for 
individuals who reach the intended, albeit 
illegal, destination, nor for those killed dur-
ing capture attempts or trafficking. The adult 
mortality rates associated with the capture 
of young apes must be added to the infant 
deaths to estimate the wider number of traf-
ficking deaths; for every captive infant, 1–2 
adults die among orangutans and gorillas, 
while 5–10 adults are killed among chimpan-
zees and bonobos (Stiles et al., 2013, p. 36). 
Given that gibbons tend to live in pairs, it 
would be reasonable to estimate 1–2 deaths 
for each captured infant.

There is reason to believe the traffick-
ers who get arrested might not be among 
the most prolific. As GRASP Programme 

Coordi nator Doug Cress recently noted, 
“We’re just catching the losers right now, 
the guys who aren’t good enough to really 
pull this off” (Platt, 2014). An evaluation of 
ape trafficking suggests a much larger scale 
for criminal networks and illicit trade (Stiles 
et al., 2013). Indeed, as wildlife law enforce-
ment expert Ofir Drori reports, a number of 
individual traffickers have sold “hundreds 
of apes” each (Stiles et al., 2013, p. 7). The 
source and origin of apes held captive in 
consumer countries may not be systemati-
cally recorded or reported. Except where 
media attention or confiscations in consumer 
countries bring these cases to light, there may 
be insufficient evidence to tie countries of 
origin or traffickers to the illicit trade; sim-
ilarly, as discussed below, there may not be 
enough information to link trafficked apes 
back to their original habitats. Implementing 
programs to determine the provenance of 
confiscated apes and return them to their 
countries of origin is an important goal for 
future tracking and enforcement (Stiles et 
al., 2013).

Factors that put ape populations at risk 
and that ultimately influence the continued 
demand for sanctuary space and services in 
habitat countries—such as habitat conver-
sion, the illicit trade and the transmission of 
disease—are complex and difficult to disen-
tangle (Arcus Foundation, 2014; Carne et 
al., 2014; Di Marco et al., 2014; Tranquilli et 
al., 2014; Wilson et al., 2014a). Among these 
drivers, all of which are anthropogenic, 
ongoing habitat conversion remains the key 
cause behind the flow of apes from their nat-
ural habitats to captivity. 

Case Studies 8.1 and 8.2 illustrate the 
types of challenges that affect ape sanctuaries 
as well as the residents in their care; 8.1 focuses 
on a rescue center in Cameroon, while 8.2 
considers gibbon rescues in Indonesia. The
next section compares and contrasts the two 
case studies to highlight potential opportu-
nities and solutions.
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CASE STUDY 8.1

Great Ape Rescue in Cameroon:  
The Sanaga-Yong Rescue Center
Unless otherwise cited, the information for this case study is 
drawn from author interviews with the Center’s founder, Sheri 
Speede, in September 2014.

General Information 

Sanaga-Yong Rescue Center (SYRC), a project of In Defense 
of Animals–Africa, was founded in 1999 to provide sanctu-
ary for orphaned chimpanzees in their natural habitat. The 
Center is located northeast of the capital, Yaoundé, in the 
Mbargue Forest, which still has small populations of chimpan-
zees and gorillas. Over the past 15 years, the organization has 
added a range of programs to promote the protection of wild 
apes and their habitats. Sanaga-Yong has worked with law 
enforcement authorities across Cameroon to seize chimpan-
zees who are held captive or traded illegally. The organization 
has about 25 staff members in Cameroon as well as a small 
team that works through a US charity affiliate, In Defense of 
Animals–Africa.

Direct Care for Chimpanzees and Other Programs at SYRC

SYRC has approximately 0.91 km² (91 ha) of forest with facil-
ities that include a veterinary clinic and a camp with staff 
quarters. The main complex includes six large, fenced enclo-
sures of natural forest where sanctuary residents live. One 
enclosure is more open and equipped with custom climbing 
structures and other features for chimpanzees who require 
specialized care. As of September 2014, 70 chimpanzees 
were resident at SYRC. 

The organization has a number of community and conserva-
tion programs. SYRC developed media campaigns focused on 
decreasing consumer demand for ape meat and recently pub-
lished a children’s book called Je Protège les Chimpanzés 
(I Protect Chimpanzees), which is being used in schools as 
part of their conservation outreach. For many years, SYRC 
has had programs to support schools and medical care in 
communities around the rescue center. Conservation field 
research recently conducted by SYRC found that apes in the 
Mbargue Forest are at high risk due to small population sizes, 
continued habitat loss and degradation, as well as hunting 
pressure. Social surveys in nearby villages indicated that 
many communities support the idea of chimpanzee protec-
tion and the organization’s work. 

The very first residents at SYRC were three chimpanzees 
who had been illegally exhibited at a resort. Once the facility 
officially opened its doors, the number of residents grew 
rapidly as the authorities seized more and more chimpanzees. 
SYRC worked closely with law enforcement on many such 
cases to rescue chimpanzees, including older individuals who 

had been captive for decades, and infants who had been for 
sale in markets or by illegal traders. In recent years, sanctu-
ary staff members have noticed that people are no longer 
openly displaying apes in public places and fewer orphaned 
chimpanzees are arriving at the Center. It is not clear whether 
or not these changes represent decreases in the number of 
orphaned chimpanzees or in the volume of illegal trade. Nor 
is it known whether illegal trafficking has simply been driven 
further underground. The changes could also indicate that a 
drop in the wild population has slowed the rate of illegal 
trade or captivity. It is hard to say for certain, since it is dif-
ficult to document the illegal activities and a number of com-
plex spatial and temporal factors can affect the demand for 
sanctuary space and services (Stiles et al., 2013; Arcus 
Foundation, 2014).

Logging, Agriculture and Human Settlements 

For SYRC, commercial logging in the Mbargue Forest has an 
ongoing impact. Beyond the harvesting of trees by commer-
cial loggers and the illegal logging that followed, the con-
struction of roads by logging companies brought new people 
to the forest, and some of them settled there. Forest is cleared 
using the slash-and-burn method to make way for home-
steads and fields for subsistence crops, as well as cash crops 
such as coffee. 

Local agriculture is important to the sanctuary for a number 
of reasons, some of which are positive. For example, SYRC 
buys most fruit and vegetables for the chimpanzees from 
farms in nearby villages. Such arrangements are mutually 
beneficial; farmers have a predictable market for their produce 
and a reliable source of income, while the sanctuary has a 
convenient source of food for its residents. These shared 
interests help the organization foster goodwill and sustain 
relationships with local communities. 

This is not to say that all impacts are positive or that there 
are no challenges associated with the human settlements 
and farms in the Mbargue Forest. The large, natural forest 
enclosures at SYRC provide an excellent setting for reha-
bilitation and re-release preparation, but no reintroductions 
have been attempted due to a lack of suitable release sites. 
The habitat near SYRC, for instance, is close to human set-
tlements and farms and the apes would thus be at risk of 
experiencing habitat pressures from agriculture and related 
human–wildlife conflict. The presence of subsistence and 
smallholder farms in the Mbargue Forest drives habitat loss, 
fragmentation and degradation, which the wild apes living 
around the Center are facing as well. Although reintroduced 
chimpanzees and wild chimpanzee communities in Mbargue 
Forest could face different risks, it is safe to say that—due 
to a number of factors, such as sensitivity to human pres-
ence and familiarity with the surrounding habitat—ongoing 
agricultural pressures increase risks for both groups. More 
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farms, larger plots and less forest increase the chances of 
encounters, which can be risky for both people and apes. 

As discussed in Chapter 1, crop raiding is a significant source 
of conflict between people and primates, including apes 
(Campbell-Smith et al., 2010; Strum, 2010; McLennan et al., 
2012). Earlier this year, SYRC experienced the devastating 
consequences of direct conflict, when a male chimpanzee who 
had escaped from a sanctuary enclosure was later killed at a 
pineapple farm several kilometers away. In cooperation with 
Sanaga-Yong and a wildlife law enforcement team from LAGA, 
the Last Great Ape organization, local authorities executed 
search warrants, identified the alleged perpetrator and 
issued a warrant for his arrest. On November 30, 2014, three 
months after the warrant had been issued, authorities located 
the suspect in Belabo East, where they successfully arrested 
him and took him into custody (LAGA, 2014). 

While this case was tragic for SYRC, it serves as a compelling 
example. The sanctuary took the position that a chimpanzee 
from the sanctuary deserved protection and justice, as do 
apes in their natural habitat and those who are sold by poach-
ers. In so doing, both the sanctuary and law enforcement 
authorities demonstrated their commitment to the law and to 
the intrinsic value of chimpanzees. More broadly, SYRC illus-
trates how the reach and impact of a sanctuary can extend 
beyond its walls and fences to bridge gaps in protection, 
enforcement and social change in ways that can benefit apes 
in captivity and in their natural habitat. 

Photo: The large, natural forest enclosures at SYRC provide an excellent 

setting for rehabilitation and re-release preparation, but no reintroductions 

have been attempted due to a lack of suitable release sites. 

© Jacques Gillon and Sanaga-Yong Chimpanzee Rescue Center
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CASE STUDY 8.2 

Gibbon Rescue in Indonesia: Kalaweit
Unless otherwise cited, the information for this case study 
was drawn from author interviews with A. “Chanee” Brulé of 
Kalaweit in September 2014.

General Information 

Kalaweit is a conservation organization based in Indonesia that 
rescues gibbons for rehabilitation and reintroduction and pro-
vides permanent sanctuary. In addition, Kalaweit has a number 
of other programs on Borneo and Sumatra. As part of its efforts 
to protect gibbons and their natural habitats, the organization 
cooperatively manages two nature reserves through agree-
ments with the Indonesian government. In addition to the 
founder, Kalaweit employs about 50 people in Indonesia and 
has one staff member in France.

Programs and Direct Care for Gibbons

Kalaweit was initiated in 1997 and began running activities 
about two years later, once essential agreements with govern-
ment authorities were in place. The first rescue residents— 
17 gibbons—had arrived at the facility by December 2000. 
Agreements with and responsibilities to the Indonesian govern-
ment expanded through 2004, by which time the number of 
gibbons taken in at Kalaweit had increased to 240 individuals, 
reflecting a growth of more than 1,400%. Although arrival rates 
have slowed over time and some individuals have been 
released back into the wild, the number of individuals in resi-
dence is still increasing, as discussed below. 

The organization operates facilities to care for gibbons in cap-
tivity on both Borneo and Sumatra. Both the Care Center, 
where the apes receive initial care and housing after rescue, 
and the Pawarawen Gibbon Conservation Center are located 
in Central Kalimantan. Kalaweit also operates outreach and 
radio programs from Borneo. In 2011, the Supayang Gibbon 
Conservation Center was established in Western Sumatra. 
The Center is adjacent to the Supayang Reserve, where gib-
bons occur naturally. Approximately 30 wild gibbons live in 
the reserve, a site co-managed with the Indonesian govern-
ment. In addition, six siamangs live in large, pre-release forest 
enclosures as part of the earliest stage of their reintroduction 
process. Efforts are currently under way to expand the size of 
the reserve.

Demand for Sanctuary Space and Services at Kalaweit

The number of gibbons now kept illegally as pets and for 
entertainment in Java, Kalimantan and Sumatra, the nation’s 
most populous provinces, is estimated at around 6,000. 
Deforestation, driven by oil palm development and the extrac-
tive industries, is a primary facilitator of the illegal regional pet 

trade in gibbons. Activities associated with industrial agri-
culture and extractive industries, such as road construction, 
commercial transportation and the movement of people, can 
make apes more accessible to traffickers and generally more 
vulnerable. Farms represent a further risk, as apes captured 
in the wild are sometimes kept illegally as pets or mascots 
at company sites. Indeed, three gibbons recently rescued by 
Kalaweit were confiscated from a palm oil company. 

The Supayang facility is one of the few in the world where 
Kloss’s gibbon (Hylobates klossii) exists in captivity. If an 
ambitious government plan to rescue all other Kloss’s gibbons 
kept as illegal pets is successful, Kalaweit will lead efforts to 
rehabilitate healthy individuals for reintroduction and provide 
long-term care for those in need.

The organization currently cares for 254 individuals from five 
endangered gibbon species at rescue facilities in West 
Sumatra and Central Kalimantan (see Table 8.1). About 25% 
of the gibbons at Kalaweit are not candidates for release. A 
particular concern is past exposure to infectious diseases car-
ried by people or other animals. Kalaweit’s permanent residents 
also include gibbons who have disabilities that stem from ill-
ness or injury, and those who lack the social and behavioral 
skills to survive independently. With the exception of these 
special cases, the majority of gibbons at the centers are can-
didates for reintroduction, and some are ready to begin the 
process. Since the number of release sites is extremely limited, 
however, most of the apes at Kalaweit are expected to remain 
there for the long term, perhaps even permanently.

Much of the forest where gibbons ranged historically has 
been cleared to make way for oil palm plantations or extrac-
tive industries (Arcus Foundation, 2014). Land cleared and 
degraded by industrial agriculture and extractive industries 
has drastically reduced the number and size of potential 
release sites. Currently, the forests available to Kalaweit have 
very few or no gibbons but do not meet size, quality or other 
requirements. In areas where the habitat is suitable, the 
population density of gibbons is too high to accommodate 
more apes. The lack of release sites is the greatest challenge 
confronting the organization. Thus, acquiring forest to pro-
tect gibbons in their natural habitat and to provide release 
sites for residents from the rescue centers is one of Kalaweit’s 
top priorities.
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TABLE 8.1

Gibbons in Kalaweit Facilities in West Sumatra and Central Kalimantan,  
September 2013–September 2014

Taxon Number of arrivals, September 
2013–September 2014

Total number of gibbons, 
September 2014

% increase from 2013 to 2014 

Agile gibbon 2 33 6%

Bornean white-bearded gibbon 6 79 8%

Kloss’s gibbon 1 7 14%

Müller’s gibbon 2 74 3%

Siamang 5 61 8%

Total 16 254 6%

Data source: A. Brulé, personal communication, 2014

Drivers and Impacts of  
Ape Sanctuaries
The case studies reveal some of the chal-
lenges associated with land conversion. In 
the Cameroon case study, villagers cleared 
land for small farms within the forest, caus-
ing fragmentation, degradation and the 
expansion of the human–wildlife frontier 
—that is, edges where human-dominated 
landscapes encroach on the sanctuary and 
surrounding habitat. In Indonesia, Kalaweit 
has seen extractive industries and indus-
trial agriculture destroy natural forest 
wholesale. Habitat loss is an immediate issue 
because apes are stranded on plantations, 
from where they must be rescued if they are 
to survive. Factors such as the global mar-
kets, trade negotiations and consumer trends 
are likely to influence industrial farming 
practice (see Chapter 3); in contrast, small-
holder farms are more reactive to popula-
tion size, human settlement patterns and 
food security. However, that distinction 
becomes blurred if smallholder farms are 
contracted suppliers to agribusinesses.

In both of the sanctuary case studies, 
habitat destruction and degradation from 
agriculture and other development activities 
are reducing the availability of release sites. 

The e is less and less forest area to consider, 
and what remains does not meet the sanctu-
aries’ needs. With few or no individuals able 
to leave the sanctuaries through release, 
arrivals drive the total number of residents 
up toward the facilities’ limits—and beyond. 

In addition to these ecological impacts, 
agriculture, extractive industries and other 
development activities can affect sanctuary 
operations, programs and ape health and 
wellbeing in other ways. As illustrated by the 
case studies, these activities can have both 
direct and indirect effects on the demand for 
sanctuary space and services. Decreasing 
habitat and expanding human–wildlife fron-
tiers can result in more frequent and riskier 
interactions, which can lead to conflict. 
People can cross paths with apes while walk-
ing to their fields or to the market, increasing 
the risk of disease transmission or conflict-
related injury. 

The sharing of time and space with 
people heightens the risk that apes may be 
injured or exposed to illnesses, which, in 
turn, increases the likelihood that they may 
need sanctuary care and rehabilitation, 
further affecting post-rescue outcomes. Th  
following examples shed light on a variety 
of such threats:
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  The use of chemical pesticides, traps 
and other defenses that farmers use to 
protect their crops or livestock increases 
the risk of illness or injury for apes, and 
thereby augments the likelihood that they 
could require human care or spend time 
in captivity. Apes trapped in snares or 
injured in human–wildlife conflict may 
be unable to escape human captors and 
consequently require human interven-
tion to ensure their survival. In either 
case, such individuals might subsequently 
require captive rehabilitation or sanc-
tuary care.

  When habitat conversion is accompa-
nied by the introduction or expansion of 
animal agriculture and increased live-
stock density, disease-related risks can 
increase. Direct and complex transmis-
sion scenarios warrant concern. Domestic 
animals such as livestock can contract 
diseases in one place and subsequently 
spread them to humans and other ani-
mals, including apes, in another place. A 
recent study reports instances of tuber-
culosis among wild chimpanzees (Wolf 
et al., 2014). Cryptosporidiosis and other 
parasitic infections are also prevalent 
in some wild chimpanzee populations 
that live in close proximity to settlements 
and farms (Ghai et al., 2014; Parsons et 
al., 2015). Apes who have been exposed 
to disease and end up in sanctuary care 
may have specialized needs, such as vet-
erinary medical requirements. Disease 
status could also exclude apes as candi-
dates for re-release.

  Human–wildlife conflict associated with 
agriculture is tied to pet keeping and 
the local pet trade in apes. Apes who are 
kept as pets locally account for most 
sanctuary cases involving trade and 
trafficking. In contrast to the demand-
driven illicit international trade in apes, 
which is discussed below and in Case 
Study 8.3, the local pet trade seems to be 

more opportunistic. Survey research 
at the IAR rescue center in Ketapang 
indicates that pet keeping is typically a 
secondary result of conflict. When 
asked about the origins of pet orangu-
tans surrendered to the rescue center, 
39% of the previous owners claimed 
that they had “found” the orangutans, 
while 29% admitted to buying them. 
Tho e who admitted paying for a baby 
or infant orangutan reported paying an 
amount between 500,000 and 1.5 mil-
lion Indonesian rupiah (US$50–$150) 
(Sánchez, 2015). Normally the trade is 
local and the orangutans originate from 
a nearby location. In some cases, young 
orangutans are taken as pets aft r their 
mothers are killed for food (Meijaard et 
al., 2011). Although a small number of 
respondents in the IAR survey admitted 
to knowing about such circumstances, 
many did not want to reveal the ori-
gins of a pet orangutan at all; 32% of 
respondents did not wish to answer the 
question or the information obtained 
from them was considered unreliable 
(Sánchez, 2015).

Apes with histories of other forms of 
human–wildlife conflict and captivity might 
have unique needs due to injury, illness or 
psychological status. For example, apes kept 
captive as pets are more likely to develop 
behavioral pathologies and less likely to be 
socially competent than apes raised by 
their mothers (Freeman and Ross, 2014). 
Research has also shown that some orphaned 
chimpanzees exhibit signs of psychological 
conditions, such as depression or post-
traumatic stress disorder (Ferdowsian et al., 
2011, 2012). Such individuals may require 
specialized housing, veterinary care or other 
sanctuary services. If basic social integra-
tion proves difficult, for instance, apes may 
require special enclosures and added social 
support from staff. 
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Apes in Captivity in Non-
range States of the 
Global North
To examine the state of apes in different 
forms of captivity in non-range states of 
the global North, this section considers 
information from Europe and the United 

Photo: In non-range states 
of the global North data 
show that most captive apes 
are living in zoos and sanc-
tuaries. © Jabruson, 2015. 
All Rights Reserved. www.
jabruson.photoshelter.com

States. It relies on official government data, 
information collected directly from facilities, 
NGO reports and other published sources. 
The data reflect gaps in coverage and vari-
ations in terms of the level of detail and 
reliability. While these factors limited the 
scope and depth of the review for the chap-
ter, they also underscore the importance of 
maintaining systematic, detailed records 
and of ensuring transparency in the monitor-
ing of the welfare of apes in captivity.

The data show that most captive apes 
are living in zoos and sanctuaries. Some of 
the information reported here is limited to 
licensed or accredited facilities, which are 
those that are operated under government 
authority or have been granted membership 
in a professional organization. Professional 
organizations and accrediting bodies 
include the European Association of Zoos 
and Aquaria (EAZA) and the European 
Alliance of Rescue centres and Sanctuaries 
at the regional level, and the Global Federa-
tion of Animal Sanctuaries and the World 
Association of Zoos and Aquariums at the 
global level. In this chapter, information 
that is cited as coming from accredited or 
member facilities has been sourced from 
such professional organizations. In addi-
tion to establishing their own standards for 
members, membership organizations can 
also coordinate practices and the sharing of 
information across institutions, such as by 
reporting on the number of individuals or 
births for a given species. Although such 
information is primarily for internal use, it is 
sometimes published or shared externally 
at the discretion of an organization, as is the 
case with some of the data in this chapter.

Apes in Captivity in Europe
Some EU member states, such as Austria 
and Sweden, have adopted strict rules at 
the national level that forbid testing on 
apes (Knight, 2008). More broadly, EU law 
severely restricts testing on apes, with the 
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only possible consideration limited to a 
safeguard clause for critical emergencies 
[2010/63/EC Article 55(2)]. Thus, laboratories 
in the EU hold a limited number of apes, and 
captive apes are thus found predominantly 
in zoos and sanctuaries. A small and declin-
ing number of apes are kept legally and 
illegally as pets or performers. The follow-
ing sections present information about apes 
who are kept in zoos, circuses and other 
entertainment settings, and sanctuaries in 
the EU. 

Zoos

The EU does not engage in the systematic 
compilation of statistics regarding the num-
ber of apes in zoos. Implementation and 
enforcement of the Zoos Directive 1999/22/
EC and related regulations are handled by 
individual member states, which may also 
devolve authority to the regional or munic-
ipal level (EU, 1999). As noted in the first 
edition of State of the Apes, zoo standards, 
compliance and reporting vary widely 
across EU member states (Durham and 
Phillipson, 2014, pp. 288–9). In Germany, 
for example, federal authorities do not main-
tain centralized records that would identify 
the number of zoos in the country—which 
is estimated at anywhere between 350 and 
850—raising concerns about whether the 
zoos are licensed (Animal Public eV, Born 
Free Foundation and Bund gegen Missbrauch 
der Tiere eV, 2012).

There are more apes in zoos than in any 
other captive setting in Europe. Thus, know-
ing how many zoos exist and where they are 
located is essential to oversight and protec-
tion efforts. A full accounting of apes in zoos 
is key to a better understanding of the scale 
and nature of the welfare challenges that 
apes may face. Further, in the EU, individual 
member states, competent authorities and 
zoo administrators require such basic infor-
mation to develop effective ways to address 
the needs of apes.

In the absence of official EU figures on 
apes in captivity, the author has compiled 
information from other sources, including 
published and unpublished figures and per-
sonal communication, which were obtained 
using methods described in detail elsewhere 
(Durham and Phillipson, 2014). In particu-
lar, the author requested species-holding 
reports through the online portal of the 
International Species Information System 
(ISIS), a voluntary membership organization 
that represents “more than 800 member 
zoos, aquariums and related organizations 
in 84 countries” (ISIS, n.d.). In response to 
the request, ISIS provided aggregate data 
indicating the number of apes by taxon from 
its member facilities in Europe in 2014, 
though some of the reported figures may 
represent totals from earlier periods due to 
varying reporting protocols and technical 
issues. The data include some facilities in 
European countries that are not members of 
the EU, as well as some non-EAZA institu-
tions. Since ISIS membership is voluntary, 
the provided zoo figures are not necessarily 
representative of zoo holdings in general, 
and thus should be considered only a start-
ing point for estimating the number of apes 
now captive in zoos across Europe.

In total, the figures accounted for 2,284 
apes in 204 member institutions, with hold-
ings ranging from 1 to 68 apes per site. The
40 sites with the greatest number of apes 
accounted for roughly half of the total, 
while the 40 sites with the smallest number 
of apes held fewer than 100 apes collectively. 
Thesix smallest facilities reported only one 
individual. Gibbons were the most common 
taxon in this sample, followed by chimpan-
zees, gorillas, orangutans and bonobos. 
Numbers and the proportion of apes in each 
group are shown in Figure 8.1. The number 
of solitary apes in the sample was small— 
29 apes, or 1% of the total. Since apes who 
lack conspecific companions are a particular 
welfare concern, even this small number 
warrants special attention.
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Circuses and Entertainment

A small number of apes are kept as per-
formers in the EU. EU regulation 1739/2005/
EC specifies that circus operators must regis-
ter with authorities to move animal per-
formers between countries, but it does not 
address the welfare of animals in circuses or 
traveling animal shows (EU, 2005). As with 
the keeping of apes as pets, the use and 
welfare of apes in circuses and other live per-
formances is governed at the national level; 
conditions vary across countries, ranging 
from the absence of a comprehensive law 
to outright bans on all animals in circuses 
(Durham and Phillipson, 2014, pp. 282–3, 
box 10.1). In Greece, for example, the use of 
all animals in circuses is banned nationwide; 
in contrast, approximately 140 communities 
have enacted local circus regulations in Spain, 
where laws are adopted at the municipal level 
(Born Free Foundation, 2013; ENDCAP, 
n.d.). Estonia and Poland ban the use of 
“wild-caught” animals, while Austria and 

Croatia ban “wild” animals, including “non-
domestic species” (Eurogroup for Animals, 
2010; ENDCAP, n.d.). 

While apes are not among the most 
common species in circuses and live per-
formances, some continue to be exploited 
in this manner, and evidence suggests their 
treatment and welfare is poor. Th  German 
amusement park Schwaben Park, which 
features live animal performances and has 
been investigated on three separate occa-
sions, allegedly maintains chimpanzees in 
poor welfare and dangerous conditions 
(Animal Public eV et al., 2012; Nakott, 2012; 
Animal Equality, 2013). According to these 
investigations, the facility has approximately 
44 chimpanzees, more than are kept by many 
accredited zoos and ape sanctuaries. A 
small number of the chimpanzees perform 
in daily shows promoted on the park’s web-
site and social media channels, which at 
times have featured videos and photos of 
chimpanzees wearing clothes and doing 
tricks (Schwaben Park, 2011, n.d.).

In the case of circuses and other live 
entertainment that features apes, the dam-
age is two-fold. First, the individual apes 
are at risk of poor welfare and chronic suf-
fering, as demonstrated by a recent study of 
long-term suffering and negative psycho-
social effects (Freeman and Ross, 2014). 
Second, as a growing body of evidence indi-
cates, exposure to apes in unnatural settings 
and circumstances—such as posing with 
people and wearing clothing—often leads 
people to conclude that apes are not endan-
gered, and not in need of conservation or 
stewardship (Ross and Lukas, 2006; Ross 
et al., 2008). 

Although circus operators and trainers 
sometimes sell apes that they cannot or do 
not want to use in live performances any 
longer, rescue can be an option. Indeed, 
sanctuaries have recently rescued some 
apes from within Europe and nearby areas 
(AAP, 2011; Monkey World, 2012). Apes who 
were previously used as performers may 

FIGURE 8.1

Number and Percentage of Apes  
in Select European Zoos, by 
Taxonomic group

Legend:

 Bonobo (108 = 5%)

 Chimpanzee (698 = 31%)

 Gorilla (424 = 19%)

 Orangutan (300 = 13%) 

 Gibbon (754 = 33%)

Notes: Percentages do not add up to 100% due to rounding. 

Gibbon category also includes siamangs.

Data source: Aggregate data from species-holding reports from 

select ISIS members, submitted to the author by ISIS in 2014, 

though some of the reported figures may represent earlier report-

ing periods.
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Photo: Mowgli (16) and 
Kodua (13) were Hollywood 
performers as babies. They 
arrived at the Center for 
Great Apes ten years ago 
when their owner/trainer 
agreed to stop working great 
apes in the entertainment 
business. © Patti Ragan, 
Center for Great Apes

have chronic injuries, behavioral pathologies 
and other health issues that require spe-
cialized care, although this is not always 
the case. Case Study 8.3 details the rescue of 
Linda, a chimpanzee who was kept as a pet 
and performer.

Sanctuaries
According to the Global Federation of Animal 
Sanctuaries, the primary purpose of profes-
sionally run sanctuaries is to provide lifetime 
care for the health and welfare of abused, 
injured or abandoned animals or for those 
otherwise in need (GFAS, 2013). Thenumber 
of apes in sanctuaries is a small but impor-
tant fraction of the total number of apes in 
captivity, in part because arrivals of new 
residents represent decreases in the number 
of vulnerable apes in high-risk settings (see 
Table 8.2). The author collected relevant 

TABLE 8.2

Number of Apes in EU Sanctuaries in 2014,  
by Country and Taxon

Sanctuary name Country Taxon Number of apes

AAP Rescue Center 
for Exotic Animals

Netherlands Chimpanzees 37

Gut Aiderbichl* Austria Chimpanzees 37

Mona Foundation Spain Chimpanzees 14

Monkey World UK Chimpanzees

Orangutans

Gibbons

59

16

23

Monte Adone Italy Chimpanzees 13

Primadomus Spain Chimpanzees 9

Rainfer Spain Chimpanzees

Orangutans

Gibbons

16

1

1

Wales Ape and 
Monkey Sanctuary

UK Chimpanzees

Gibbons 

7

3

Note: * Estimated figure

Sources: Gut Aiderbichl (2014); Centro de Rescate de Primates Rainfer (n.d.); Monte Adone (n.d.); 

Wales Ape and Monkey Sanctuary (n.d.-a, n.d.-b); A. Cronin, personal communication, 2014;  

D. Eastham, personal communication, 2014
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CASE STUDY 8.3

EU Case Study: The Rescue of a 
Chimpanzee Named Linda
Unless otherwise cited, the information for this case study 
was drawn from author interviews with David van Gennep of 
AAP in September 2014.

Linda is a female chimpanzee who was probably born around 
1978. She was previously kept for use as both a tourist 
attraction and pet by a private owner in Lanzarote, one of 
the Canary Islands. Following a complicated rescue, she was 
flown to a sanctuary in the Netherlands, where she will receive 
care for the remainder of her life. Details about Linda and 
what she has experienced epitomize the plight of chimpan-
zees kept as pets and performers and the challenges that 
sanctuaries face in their efforts to rescue them. 

Linda was purchased as an infant for approximately US$2,240; 
her owners used her as a tourist attraction by letting people 
pose for photographs with her for a fee. At the time, Spanish 
law permitted this type of exhibition, which was so popular 
that the purchase price of “exotic” animals could be recovered 
within a matter of days. 

Linda was already in captivity when Spain implemented the 
Convention on International Trade in Endangered Species 
(CITES) in 1986. Spain has laws pertaining to animals, includ-
ing Ley 50/1999 regarding the possession of potentially dan-
gerous wild animals and regulations regarding the operation 
of zoos, all of which address certain aspects relating to the 
welfare of apes in captivity (Á. Guede Fernández, personal 
communication, 2014). Spanish support for the protection of 
apes seems strong; a parliamentary committee passed a 
resolution in 2008 that recognizes certain rights for great apes 
(Glendinning, 2008). 

Nevertheless, the law was of little help to Linda. Spain has 
several autonomous communities that operate under self-
governance, including the Canary Islands. As a result, the 
legal framework is partially decentralized; Spanish laws are 
implemented at the regional level and autonomous regions 
may adopt their own laws. Two such laws enacted in the 
Canary Islands during the 1990s were relevant to Linda’s 
welfare. In 1991, Ley 8/1991 (BOE-A-1991-16425) was adopted 
to protect domestic animals—a term broadly interpreted to 
mean any animals kept in a home and dependent on people for 
survival. A second law, enacted in 1994 (BOE-A-1994-12127), 
increased legal restrictions regarding hawkers and peddlers, 
including the people who sold photo opportunities, such as 
the ones who exploited Linda (Á. Guede Fernández, personal 
communication, 2014).

While these types of regulations might be expected to protect 
animals such as Linda, they failed to do so in her case. Linda 
fell into a legal loophole. The new laws meant that her owners 
could no longer use her as a tourist attraction, but what did 
they mean for Linda? She was not handed over to a sanctuary 

or sold by her owners, nor was she seized by the authorities; 
instead, she was locked away, out of view.

Linda’s owners kept her alone in a room for decades before a 
family member reportedly saw a documentary and contacted 
the MONA Foundation, a sanctuary near Barcelona. The sanc-
tuary worked for nearly three years to secure her release, a 
process hampered by limited cooperation from the authorities 
in the Canary Islands (MONA Foundation, 2013). When the 
terms were finally agreed, a veterinary examination revealed 
that Linda was a carrier of the hepatitis B virus (MONA UK, 
2014). The rules, requirements and costs associated with her 
specialized health care needs meant that it was not possible 
to find a sanctuary placement for Linda in Spain. 

As these developments put Linda’s rescue in jeopardy, a 
suitable location was needed urgently. Fortunately, following 
the Dutch government’s ban on biomedical testing on chim-
panzees, a sanctuary called AAP had taken in and provided 
care for the laboratory chimpanzees that had been exposed 
to human diseases such as hepatitis. AAP was able to offer its 
considerable expertise and specialized facilities for Linda’s 
care, but the transfer was dependent on a government permit 
to import her into the Netherlands. After nearly eight months 
of concerted efforts by AAP, the authorities finally granted 
permission for Linda’s transfer in August 2014. Shortly there-
after, she arrived from Lanzarote to begin the next stage of her 
life and rehabilitation (AAP, 2014). 

At the time of writing, Linda had completed her mandatory 
quarantine period and integration with a new social group was 
under way. Despite her prolonged isolation, Linda responded 
positively to social cues, embracing, holding hands and play-
ing with male chimpanzees named Julio and Jim (AAP, 2015). 

The sanctuary plans to estimate Linda’s age more precisely 
with dental and anatomical markers and to identify her geo-
graphic origin using DNA once she is thoroughly integrated 
and has adjusted to the sanctuary. Even given her early pro-
gress, the sanctuary expects that Linda may need psycho-
logical care as a result of the emotional toll of loneliness, one 
of the most difficult issues the residents at the sanctuary face 
during rehabilitation (D. van Gennep, personal communica-
tion, 2014). Scientists who work with the sanctuary have found 
that many residents benefit from treatment, including training, 
environmental modifications or even psychiatric medication 
(Kranendonk et al., 2012; Ghosh, 2013). 

Linda’s case highlights some key issues concerning the wel-
fare and rescue of apes in captivity, especially those used as 
pets and performers: 

  Purchased as babies, chimpanzees are typically used as 
performers or kept as pets until they are about five years 
old, when they begin to act of their own volition (D. van 
Gennep, personal communication 2014). Due to their 
physical strength, people can no longer control or handle 
the apes safely; some even resort to drugging apes or 
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removing their teeth. The value of keeping and using apes 
as performers thus changes for the people involved: the 
costs of housing, managing and handling apes increase, 
while the benefits—revenue from performance or com-
panionship from holding and playing with them—are in 
decline or disappear altogether. As a result, some apes 
are sold or surrendered, while others may be killed. Still 
others might be transferred to a permanent exhibit, where 
they are put on display. Some, such as Linda, are hidden 
away, alone and out of sight, which makes them very vul-
nerable to abuse, neglect and other welfare risks.

  The legal mechanisms that many people assume pro-
vide different forms of protection for apes in captivity—
such as CITES, laws on animal welfare, public safety, 
wildlife conservation and animal cruelty—can prove 
insufficient in practice. As noted above, they did little for 
Linda. Despite her status as a member of an endangered 
species, she was exploited and remained in harm’s way 
for many years. The law did not provide a mechanism for 
ensuring her health, protecting her welfare or preventing 
her pain and suffering.

  The restriction of business activities was important in 
Linda’s case. Legislation to restrict private ownership and 
the use of apes in entertainment is essential to stem the 
illicit trade in apes and the flow of apes from range states 
to captivity in consumer countries. The very presence of 
sustained illegal trade demonstrates that the economic 
incentives are powerful, such that market solutions alone 
will not be able to reduce consumer demand. 

  Linda was microchipped shortly before her rescue, but 
prior to that she lacked any permanent identification. 
Linda’s identification raises an important concern regard-
ing age-in-place solutions and other scenarios where 
private ownership is grandfathered into new regulations: 
the risk of identity theft. The authorities issued a permit 
for a female chimpanzee, but it would be extremely dif-
ficult to prove that the chimpanzee listed on that permit 
was the same individual brought to Lanzarote decades 
earlier, or the chimpanzee now living at AAP. Unique iden-
tification is important not only for monitoring the health 
and welfare of individuals over time, but it is also key to 
discouraging ongoing trade. Without clear and perma-
nent individual identification, unscrupulous parties could 
buy apes and then pass them off as individuals named in 
granted permits.

Photos: Linda – one year on from being rescued, her first time outside, and 

before she was rescued. © AAP/Rob Schreuder, AAP/Petra Sonius and 

AAP/Roland J Reinders, respectively
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data by collating published and electronic 
sources, as well as by requesting informa-
tion directly from sanctuaries. The data show 
that 235 apes currently live in European 
sanctuaries, reflecting a small increase (3%) 
since 2013, when the figure stood at 211 
(Durham and Phillipson, 2014, p. 288); the 
revised figure takes account of apes at two 
sites that were not included in the previous 
survey, Monte Adone in Italy and Rainfer 
in Spain. 

Unless large numbers of individuals are 
transferred from one institution to another, 
arrival rates at sanctuaries are typically 
low, as they reflect rescues of individuals or 
small groups. Sanctuaries can experience 
temporary increases in arrival rates if, for 
example, private owners relinquish ani-
mals in anticipation of a new law, or in 
response to enforcement efforts once it is 
in place. By anticipating increased demand 
for sanctuary space and services, sanctuar-
ies can prepare in ways that help to minimize 
barriers to enforcement. For example, in 
2014 the Netherlands adopted a positive 
list—or “white list”—of the only wild ani-
mals that may be kept as pets, and apes are 
not among them (AAP, 2013). Knowing that 
this rule would come into force in 2015, 
AAP was able to prepare for the potential 
arrival of new residents through voluntary 
surrender and coordination with law enforce-
ment (D. van Gennep, personal communi-
cation, 2014).

Apes in Captivity in the 
United States
In the United States, federal, state and munic-
ipal laws have implications for the welfare of 
apes in captivity. Various federal regulations 
direct the protection, importation, interstate 
trade and transport, and minimum welfare 
requirements for endangered species. The e 
laws explicitly address apes or primates, in 
addition to other animal species. Theframe-

work of federal regulations governing apes 
in captivity has evolved on a number of fronts 
in recent years. For example, following a 
review ordered by the House of Represent-
atives, the federal government adopted a 
number of new practices regarding experi-
ments on chimpanzees, including improve-
ments to housing and welfare programs 
(Altevogt et al., 2011). 

The same review also dramatically 
reduced the number of federally owned 
chimpanzees who were used in experiments 
—down to 50, through the retirement of 
more than 300 chimpanzees (NIH, 2013). 
A number of other ongoing federal policy 
reviews and proposed laws could have dra-
matic effects for apes in captivity in the 
United States. Key examples follow.

Proposed Legislation:  
S. 1463/H.R. 2856 Captive 
Primate Safety Act

On August 1, 2013, the Captive Primate 
Safety Act was introduced into the Senate, 
one day after being introduced to the House 
of Representatives (Boxer, 2013; Fitzpatrick, 
2013). The proposed legislation aimed to 
amend an existing law known as the Lacey 
Act (18 USC 42-43. 16 USC 3371-3378), which 
limits trade in wildlife, as well as other 
activities, by further prohibiting interstate 
commerce in apes and other primates for 
the exotic pet trade. Although some state laws 
regulate possession within state borders, 
they do not restrict out-of-state dealers, 
nor do they necessarily apply to commer-
cial activities, such as certain auctions or 
Internet sales (Paquette, 2014). As a result, 
interstate enforcement remains a challenge. 
The bill, S. 1463, was referred to the Com-
mittee on Environment and Public Works 
on the day it was introduced. A review by 
the Congressional Budget Office found that 
the changes were relatively minor and would 
have no significant effect on the federal budget. 

“The frame-
work of federal 
regulations  
governing apes  
in captivity has 
evolved on a  
number of fronts in  
recent years.” 
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On July 30, 2014, the Committee on Envi-
ronment and Public Works reported favora-
bly and on December 11, 2014, it was placed 
on the Senate Legislative Calendar. Th  
House of Representatives has not taken 
further action on H.R. 2856 since refer-
ring it to the Subcommittee on Fisheries, 
Wildlife, Oceans, and Insular Affairs on 
August 6, 2013. No further action was taken 
during the 113th Congress, which ended on 
January 3, 2015.

It is noteworthy that some sanctuaries and 
animal welfare organizations have opposed 
adoption of the bill on the grounds that the 
proposed language would allow the use of 
small New World monkeys as service ani-
mals for people with disabilities (Friends of 
Animals, 2014). While this exemption would 
not directly affect apes, it could weaken the 
law intended to protect them by undermin-
ing enforcement. The proposed exemption 
would give legal recognition to a new category 
of use under the Lacey Act as no correspond-
ing class of registration exists under another 
important law, the Animal Welfare Act. 

The contradiction inherent in simulta-
neously restricting trade and codifying a new 
commercial use that could set a precedent for 
other species and lead to complex inter-
agency enforcement mandates is something 
that legislators and authorities need to weigh 
carefully in the context of public health 
and safety incentives that could be achieved 
through S. 1463 / H.R. 2856. As written, the 
proposed legislation would provide addi-
tional protections for apes and almost all 
other species of nonhuman primates nation-
ally, overriding disparate state and local laws 
(US Senate Committee on Environment and 
Public Works, 2014). Proponents maintain 
that achieving increased federal protec-
tions for apes and the vast majority of other 
primates, as well as for public health and 
safety, while there is a favorable legislative 
climate outweighs agreeing to concessions 
in the amendment (Born Free USA, 2013).

Proposed Legislation:  
H.R. 3556 Humane Care for 
Primates Act

On November 20, 2013, the Humane Care 
for Primates Act was introduced to the 
House of Representatives (Elmers, 2013). 
The bill addresses the importation of apes 
and other primates into the United States for 
the purposes of sanctuary care. While cur-
rent laws allow importation for zoo exhibi-
tion and other commercial activities, there 
is no provision for humane sheltering. As a 
result, under current regulations, a sanctu-
ary would have to register with the United 
States Department of Agriculture (USDA) as 
an exhibitor in order to receive apes or other 
primates from abroad. Indeed, a similar issue 
regarding international transfer was rele-
vant in the case of the chimpanzee named 
Linda, as discussed in Case Study 8.3. The
proposed legislation would obviate the need 
for this registration by recognizing that sanc-
tuaries are not, in fact, in the business of 
exhibition at all. The new rule would dis-
tinguish sanctuaries from other forms of 
captivity, such as roadside zoos or attrac-
tions, so that they could rescue primates 
rather than registering as exhibitors. Th  
bill was referred to the House Subcommittee 
on Health, and no further action was taken 
during the 113th Congress.

Proposed Rule: Split-listing of 
the Chimpanzee

While the aforementioned National Insti-
tutes of Health (NIH) policy changes regard-
ing experimentation on chimpanzees did 
not affect individuals who were privately 
owned, the United States Fish and Wildlife 
Service (USFWS) recently proposed a rule 
that could further limit experiments and 
other commercial uses of privately owned 
chimpanzees (USFWS, 2013). 

Beginning in 1990, the USFWS listed 
chimpanzees under the Endangered Species 
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Act; wild chimpanzees were designated as 
endangered, while chimpanzees in captivity 
were accorded the lower status of threatened. 
As a result of this distinction, commonly 
referred to as split-listing, it was legal to use 
captive chimpanzees in the United States for 
various trade and commercial purposes, 
such as circuses and movie performances, 
and to engage in interstate commerce of 
chimpanzees and their parts (USFWS, 2013). 

In March 2010, stakeholders petitioned 
the agency to amend the rule. Following a 
90-day review, the USFWS announced its 
finding in 2011 with a public comment period 
(USFWS, 2013). After an extended review 
period, on June 12, 2013 the USFWS pub-
lished its 12-month petition findings and 
opened another public comment period on 
the proposed language for new rules regard-
ing the status of chimpanzees (USFWS, 
2013). Two years later, on June 12, 2015, the 
USFWS announced that it would finalize 
the proposed rule to classify all chimpanzees, 
both in the wild and in captivity, as endan-
gered (USFWS, 2015a). The government 
noted that the vast majority of comments 
received during the public comment period 
were in favor of the listing, and that most 
of the comments opposing the rule had been 
submitted by parties affiliated with the bio-
medical industry (USDOI, 2015, p. 34515). 

The most significant effect of the new 
listing is that it makes it illegal for a “per-
son subject to the jurisdiction of the United 
States” to “take” any listed species, meaning 
that it is forbidden to “harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture, collect” 
a chimpanzee, or to attempt to do so (USDOI, 
2015, p. 34515). Therule also restricts import, 
export and interstate trade of chimpanzees 
(USFWS, 2015a).

The US government has emphasized 
that the new rule does not prohibit ongoing 
private ownership, normal husbandry or care 
of legally acquired chimpanzees (USFWS, 
2015b). Theendangered listing status for chim-
panzees will not further restrict exhibitions 

that are “designed to educate the public about 
the ecological role and conservation needs 
of the affected species,” so long as such exhi-
bition is not found to harm populations in the 
wild or in captivity (USDOI, 2015, p. 34518). 
Theagency will continue to consider appli-
cations for the “take” of endangered species, 
including chimpanzees, subject to criteria 
of the Endangered Species Act. Permits for 
“take” associated with research, for exam-
ple, could be permitted under specific cir-
cumstances relating to the conservation of 
endangered species (USFWS, 2015b).

The new rule came into effect on Sep-
tember 14, 2015, 90 days after official publi-
cation by the US government (USDOI, 2015).

Petition to the USDA: 
Rulemaking to Prohibit Public 
Contact with Big Cats, Bears 
and Nonhuman Primates

On January 7, 2013, a coalition of stake-
holders filed a joint petition with the USDA 
that would affect apes in captivity (USDA 
APHIS, 2013). Specifically, it addresses pri-
vate owners, exhibitors and other entertain-
ment businesses that allow the public to 
handle or otherwise interact with animals 
such as apes. 

The petition cites a number of reasons 
why the rules are needed, including factors 
that directly impact the health and welfare 
of apes: premature mother–infant separa-
tion, excessive handling of young animals, 
abusive training, and zoonotic disease trans-
fer to and from exhibited animals. The e is 
considerable evidence that these factors have 
long-lasting, detrimental effects on the health 
and welfare of apes in captivity. 

The period for public comment on the 
changes came to a close on November 18, 
2013. Accord ing to the USDA website, 15,335 
public comments were submitted. If the 
changes are adopted, they would have the 
greatest impact on apes who are kept as pets 
and performers as well as those who are 
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BOX 8.2

Factors that Support Compliance and 
Enforcement of New Laws
Delaying adoption of laws that prohibit private ownership or other 
exploitation of apes without any abatement ultimately increases the 
number of animals and the cost of implementation and enforcement. 
That said, sanctuaries and related organizations are aware that rules 
enacted in haste and without preparation can also lead to problems. 
When new laws are adopted and implemented, a number of factors that 
support compliance and enforcement deserve consideration: 

  Public awareness campaigns before, during and after implemen-
tation can reduce resistance among stakeholders and allow for 
transitions in responsibility by the authorities and sanctuaries. When 
laws that ban exhibition and ownership are implemented hastily, 
they can drive the people and businesses involved underground, 
making enforcement more difficult. 

  It is essential to anticipate the capacity needed to re-home animals 
who are voluntarily surrendered before and after a new law goes 
into effect. Restrictions that are phased in or activities that are 
phased out should be matched closely with rescue and sanctuary 
capacities to remove barriers to effective enforcement and encour-
age compliance.

  Training on how to ensure animal safety and care during seizure 
and the welfare of animals under control of law enforcement plays 
a role in rescue outcomes, especially when animals cannot imme-
diately be placed in the care of qualified rescue workers.

  Periods of clemency, during which owners and other people can 
surrender animals without civil or criminal penalty, may help to 
minimize the number of animals killed or hidden.

  When a new law allows owners to keep animals who are already in 
their possession for a fixed time period or for the rest of their natu-
ral lives—through what is known as a grandfather clause—the 
permits must be for individually identified animals who have a 
microchip or are otherwise uniquely identified. Any generic permit, 
such as for “two gibbons,” would allow an owner to replace one 
animal for another of the same species—perhaps repeatedly.

Sources: personal communication with D. van Gennep, the European Alliance of Rescue 

centres and Sanctuaries, North American Primate Sanctuary Alliance and individual 

sanctuaries 

kept by dealers who trade in apes for these 
purposes. The USDA has not yet announced 
the findings of the public review or its 
response to the petition. 

Sub-national legislation

In addition to laws and regulations at the 
federal level, state and local laws also impact 
apes in captivity and influence their wel-
fare. Such laws govern a range of activities, 
from business operations to criminal ani-
mal cruelty. For example, state anti-cruelty 
laws could potentially be invoked if an ape 
in captivity has been abused or neglected. 
The captivity of apes could also be restricted 
or banned under public safety laws that 
address dangerous wild animals or under 
public health regulations that pertain to 
zoo notic disease. State laws are typically 
enforced by state agencies, but enforcement 
can also be devolved to counties or cities, 
which may enact their own rules. 

Variations in state and local laws can 
impede the coordination of federal, state 
and local enforcement. Indeed, this issue 
was one of the justifications listed for the 
abovementioned Captive Primate Safety Act 
and the petition for rulemaking on public 
contact with primates and other animals. 
On the one hand, disparate state laws can 
produce a geographic concentration of 
privately owned apes and certain risks for 
health and welfare in jurisdictions where 
regulations are weak or non-existent. On 
the other hand, state-level authority means 
that incremental legislative efforts to protect 
the welfare of apes in captivity can be pur-
sued through state laws without having to 
build national consensus.

Among the most important state laws 
that deal explicitly with apes—or primates 
as a whole—are those that regulate the pri-
vate ownership of apes as performers and 
pets. Local coverage varies widely—from 
the absence of any relevant laws to outright 
bans. Wherever laws do exist, they may not 

cover all pet keeping or afford the same 
protections for all apes (see Figure 8.2). For 
example, Texas has a list of 19 banned spe-
cies that includes great apes but not gibbons 
(Texas Statutes, 2001). A number of state 
laws that restrict apes as pets also include an 
exemption for parties with lawful federal 
permits (Paquette, 2014). Thus, some people 
who keep apes as pets can obtain licenses 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


State of the Apes 2015 Industrial Agriculture and Ape Conservation

252

from the USDA and sidestep restrictions in 
their state.

State laws can also address the issue of 
disparity in county or city regulations or 
limitations in jurisdictions where munici-
palities do not have the authority to regulate 
certain activities. Kentucky has one of the 
strongest laws to prevent the keeping of 
apes as pets through a focus on trade and 
importation of wild animals, including apes 
(301 KY. Admin. Regs. 2:082 - Transportation 
and holding of exotic wildlife; see Figure 
8.2). Before Kentucky enacted this state law, 
regulation was left to its 121 counties (Truitt, 
2014). When the state law was enacted, one 
section addressed a small number of people 
who received exemptions to keep apes already 
in their possession, provided they regis-
tered each individual, and subject to strict 
prohibition on breeding, exchange and 
replacement (Truitt, 2014). Box 8.2 high-
lights some challenges and opportunities 
that are relevant to the adoption of new regu-
lations that impact apes and ape sanctuaries.

State laws on primates as pets can serve 
as an indicator of major social shifts that have 
taken place over the past 15 years. Table 8.3 
shows the number of states that banned, had 
some restrictions or lacked laws regarding 
the keeping of apes and other primates as 
pets in 2000 and 2014. 

The overall trend is positive. During the 
period under review, the number of states 
with the strongest laws—that is, bans—nearly 
doubled, while the number of states without 

TABLE 8.3 

Number of US States that Banned, Restricted or Lacked 
Laws Regarding the Keeping of Apes and Other Primates 
as Pets, 2000 and 2014

Year States with bans States with some 
restrictions

States without laws

2000 14 8 28

2014 26 11 13

Data source: Paquette (2014)

Photo: The number of apes 
in sanctuaries is a small but 
important fraction of the 
total number of apes in cap-
tivity, in part because arrivals 
of new residents represent 
decreases in the number of 
vulnerable apes in high-risk 
settings. Lar gibbon at the 
IPPL sanctuary in South 
Carolina. © IPPL
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laws dropped by more than half. Another 
promising pattern is that states that increased 
protections largely opted for outright bans 
over more lenient rules. Figure 8.2 depicts 
US states according to whether state laws 
prohibited, allowed or did not regulate the 
keeping of primates (including apes) as pets 
in 2014. 

The Number of Apes in 
Captivity in the United States
Chimpanzees are by far the most common 
ape in captivity in the United States, followed 
by gibbons, gorillas and orangutans. The
high ranking of gibbons is due to the fact 
that all genera and species were aggregated 
into a single group, gibbons. Figure 8.3 shows 
the percentage of apes in captivity by taxo-
nomic group.

As noted above, some facilities belong to 
private organizations with distinct standards 

of care that provide external review and 
oversight of their members. In the United 
States, one example is the North American 
Primate Sanctuary Alliance (NAPSA), which, 
in addition to its own membership condi-
tions, requires membership and accreditation 
through the Global Federation of Animal 
Sanctuaries (NAPSA, n.d.). It is important 
to note that not all facilities that claim to be 
sanctuaries seek accreditation or operate to 
equivalent standards. Given that chimpan-
zees account for 62% of apes in the United 
States, it is critical to appreciate how many are 
captive outside of accredited institutions, 
where health and welfare risks are often higher. 

Relatively few chimpanzees (14%) are kept 
in accredited zoos. Perhaps more importantly, 
slightly more chimpanzees (15%) are kept in 
high-risk settings with limited third-party 
oversight, under the categories of exhibition, 
dealer/pet and entertainment. Although 
biomedical laboratories do have third-party 
oversight, their missions require them to 

FIGURE 8.2

US States that Ban, Allow or Do Not Regulate the Keeping of Primates as Pets, 2014 

Data source: Paquette (2014)

Prohibit (26)
Allow (11)
No law (13)

Regulation type
by state

N
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carry out biomedical experiments that, in 
spite of being legally authorized, inevitably 
inflict pain and suffering. Th  welfare of the 
50 chimpanzees the government plans to 
keep, as well as of the privately owned chim-
panzees who are in laboratories, remains a 
cause for concern. Table 8.4 lists the number 
of chimpanzees in different forms of captivity.

As of September 2014, more than 600  
chimpanzees were in sanctuaries in the 
United States (see Table 8.5). In contrast to 
the EU figures presented above, a larger 
proportion of chimpanzees are in sanctuaries 
in the United States. The number of chim-
panzees in sanctuaries has grown since the 
publication of the first edition of State of the 
Apes, although this increase did not result 
from the abovementioned NIH policy regard-
ing experiments on chimpanzees. Indeed, 
a recent news report indicates that fewer 
than 2% of 310 eligible chimpanzees have 
been released from research facilities to 
sanctuaries, even though “dozens” have 
reportedly died in the 18 months since the 
policy was announced (Bonifield and Cohen, 
2015). To date, federal authorities have not 
declared a timetable for releasing the sur-
viving chimpanzees affected by the policy 
and thus, these individuals are still accounted 

FIGURE 8.3

Apes in Captivity, by Taxon, 2012

Legend:

 Orangutan (246 = 8%)

 Gorilla (310 = 10%)

 Gibbon* (624 = 20%)

 Chimpanzee (1,926 = 62%) 

Notes: * Includes all gibbons and siamangs.

Data source:  Durham and Phillipson (2014, p. 292, table 10.6)

for in laboratory census figures (Bonifield 
and Cohen, 2015).

 Changes in the figures were largely a 
consequence of transfers from a single labora-
tory in Louisiana, which had already planned 
to transfer approximately 100 chimpanzees to 
Chimp Haven, the national sanctuary system 
(A. Truitt, personal communication, 2014). 
The remaining changes in the population 

TABLE 8.4

Reported Number of Chimpanzees in Different Forms of 
Captivity in the United States, as of September 2014

Captivity type Number of 
chimpanzees

Percentage of 
total

Biomedical labs 794 43%

NAPSA sanctuaries 525 28%

Zoos accredited by the Association of 
Zoos and Aquariums

258 14%

Exhibition* 196 11%

Dealer or pet 52 3%

Entertainment 18 1%

Total 1,843 100%

Notes: * Includes individuals who are in sanctuaries that are not NAPSA members. 

Data source: ChimpCARE (n.d.)

TABLE 8.5

Number of Chimpanzees in Selected US Sanctuaries, 
2013 and 2014

Sanctuary Name 2013 2014

Center for Great Apes 29 30

Chimp Haven 123 207

Chimpanzee Sanctuary Northwest 7 7

Chimps Inc. 8 7

Cleveland Amory Black Beauty Ranch 3 2

Primarily Primates 47 47

Primate Rescue Center 11 11

Save the Chimps 267 261

Wildlife Waystation 48 48

Total 543 620

Data source: ChimpCARE (n.d.); A. Truitt, personal communication, 2014
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are the result of a small number of rescues 
and deaths. Since the federal government 
announced divestment of the chimpanzees 
it owns, this number is expected to decrease, 
accompanied by a corresponding increase 
in the number at sanctuaries (NIH, 2013). 
From 2013 to 2014, there were no changes 
in the number of orangutans in sanctuar-
ies. For gibbons in US sanctuaries, there was 
one reported death and the addition of four 
adults from rescues (data not shown).

Discussion
This chapter has explored some of the most 
recent trends regarding apes in captivity, 
such as the increasing number of apes in 
sanctuaries in range countries across Asia 
and Africa, as well as some of the complex 
causes for this growth. Laws that regulate the 
trade in apes and market demand for the 
use of live, captive apes are part of the back-
drop for understanding the number of apes 
in captivity outside of range states, as illus-
trated by the abovementioned figures of apes 
in captivity in the EU and the United States. 

A number of other countries also house 
apes in captivity. For example, a handful of 
sanctuaries located in Brazil care for apes who 
have been retired from zoos and circuses 
(Projeto GAP, n.d.). Kumamoto Sanctuary, 
the sole ape sanctuary in Japan, houses 59 
chimpanzees and six bonobos (Morimura, 
Idani and Matsuzawa, 2011; GAIN, n.d.). 
While the bonobos were transferred to 
Kumamoto from a zoo in the United States, 
the chimpanzees had been used in biomed-
ical research until the law mandated their 
retirement (Morimura et al., 2011; Kumamoto 
Sanctuary, 2013, 2014). 

The exact number and global distribu-
tion of apes brought into captivity illegally is 
far harder to document. Regarding the trade 
in live apes and ape parts, a recent CITES 
report noted “Very limited information on 
this trade is available, and its impact on wild 

populations is currently unknown” (CITES, 
2013, p. 8). The estimates that do exist sug-
gest that the trade could exceed 3,000 apes 
per year (Stiles et al., 2013). 

There is a dearth of information on how 
many apes survive capture and transport, 
and on where survivors end up. Indeed, many 
experts agree that relatively few trafficked 
apes are ever confiscated and most traffickers 
commit crimes that go undetected (Ammann, 
2011; Drori, 2012; Stiles et al., 2013). In addi-
tion to buyers who seek private pets or 
performers, the demand for live apes by 
unscrupulous zoos in China and the Middle 
East accounts for hundreds of illegally traf-
ficked apes (Stiles et al., 2013). Surveys of 
enforcement officers and other research 
conducted by the Great Apes and Integrity 
(GAPIN) initiative also suggest that the detec-
tion and seizure of live apes is rare and that 
the lack of documentation and other evi-
dence for illegal transactions represents a 
considerable challenge for law enforcement 
(CITES, 2013; WCO, 2013).

The laws governing the trade and cap-
tivity of apes vary and can change unpre-
dictably. Whether international treaties or 
local rules agreed at town hall meetings, 
regulations on apes in captivity can impact 
the welfare of individual apes near and far 
in terms of their welfare and vulnerability to 
trafficking, exploitation and injury. In the 
same vein, legislation can affect the likelihood 
that apes will be captured and enter captiv-
ity, and subsequently, if they will be rescued, 
placed in a sanctuary and re-released. 

This chapter considers a number of 
changes in the legal landscape concerning 
apes in captivity. Despite a plethora of laws, 
regulations and standards, sweeping changes 
regarding the treatment of apes in captivity 
—and, more importantly, regarding the well-
being of the apes themselves—have yet to 
materialize. While there have been small 
steps in the right direction through collabo-
rations among certain organizations and 
individuals, practices and attitudes do not 
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Technology and science can be a tool for 
social change. The Institute of Medicine 
determined that chimpanzee experiments 
were largely unnecessary in view of advances 
in scientific knowledge and the availability 
of new and superior methods (Altevogt et 
al., 2011). Meanwhile, movie studios and 
advertising agencies have shunned the use 
of apes as actors in favor of cutting-edge ani-
matronics and CGI (Powell, 2014). Research 
that advances our understanding of apes 
and informs practice may further accelerate 
social change on behalf of apes, particu-
larly through education and outreach. 

Effective decision-making is dependent on 
access to complete and accurate information. 

appear to be catching up with science. What 
are the barriers to change and where are 
the opportunities? 

While policy often plays an important 
role in change because it institutionalizes 
practices before the ideas or the behaviors 
are absorbed into the public consciousness, 
it is not the only option for advancing social 
change on behalf of apes. To identify areas 
in which targeted strategies might accelerate 
change, it is useful to consider human behav-
ior and resistance to change. As science has 
revealed, people process information and 
make decisions in ways that can generate cog-
nitive bias—which can lead to irrational deci-
sions while also acting as a barrier to change.

Photo: There is a dearth of 
information on how many 
apes survive capture and 
transport, and on where 
survivors end up. Relatively 
few are rescued. Mwanda 
kissing and grooming 
Lomela as a sign of wel-
come on her arrival at the 
Lola ya Bonobo sanctuary. 
© Vanessa Woods/ 
Lola ya Bonobo
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Conclusion
This chapter summarizes current informa-
tion on apes in captivity in range states and 
surrounding regions as well as in some con-
sumer countries of the global North. Zoos 
and sanctuaries account for most apes in 
captivity. In some jurisdictions, apes may be 
used in entertainment, kept as private pets 
or kept in laboratories. 

This study reveals considerable varia-
tion in legal protections within and across 
countries. Such disparities can leave apes 
vulnerable to welfare risks and act as barri-
ers to enforcement as well as the development 
of new legal protections for apes. 

Agricultural expansion, extractive indus-
tries and other development activities in 
and near ape range states can impact ape 
sanctuaries. Land conversion, infrastructure 
development and the influx of people to live 
and work in previously remote areas can 
lead to increased levels of human–wildlife 
contact, conflict and zoonotic disease trans-
fer, as well as greater hunting pressure; at the 
same time, these dynamics can reduce the 
availability of appropriate release sites, which 
are critical for ape sanctuaries and their resi-
dents. The e factors have a direct impact 
on arrival and release rates, alongside other 
less obvious and indirect impacts. In seek-
ing to mitigate the effects of development 
activities on apes and ape habitats, stakehold-
ers and policy-makers have to consider the 
impacts on ape sanctuaries.

A number of factors can influence social 
attitudes and effect social change. With 
respect to efforts on behalf of apes, science, 
technology, education and outreach can be 
important instruments of change.

The illicit trade in apes is a global con-
cern that is driven in part by the demand for 
captive apes in consumer countries. Policies 
and social attitudes about apes in captivity 
can affect all apes, both in their natural hab-
itats and in captivity. Desensitization or 
misinformation about the urgency of ape 

BOX 8.3

Effecting Positive Change for Apes in Captivity: 
Spotlight on Japanese Organizations
In Japan, there are more than 570 apes in zoos and sanctuaries 
(GAIN, n.d.). New policies and shifting social attitudes have effected 
a number of important changes for ape welfare, including zoo trans-
parency and educational and scientific support for ape welfare and 
captive care. The work of three Japanese organizations that are work-
ing on behalf of apes is briefly discussed below.

The Great Ape Information Network (GAIN) is a cooperative project 
between universities and the Japanese government. In promoting the 
conservation and welfare of great apes, GAIN places emphasis on 
transparency and robust data (GAIN, n.d.). The scope, level of detail and 
accessibility of the GAIN database are exemplary. Not only is the data-
base a valuable service for scientists and other stakeholders, but it is 
also a model for other countries and regulatory authorities.

Japan has had a small number of well-known ape performers in the past, 
but this practice has come under increased scrutiny in recent years. 
In 2006, Support for African/Asian Great Apes (SAGA), a primato-
logical association, formally declared opposition to the use of apes in 
entertainment (SAGA, 2006). Following an incident in late 2012, during 
which a chimpanzee named Pan-kun bit a person, the association issued 
a position statement. SAGA has used its scientific expertise and 
authority to call out inaccurate media portrayals of apes and highlight 
the harmful effects of misguided beliefs about apes (SAGA, 2012).

The non-governmental organization Sanctuary Project has also initi-
ated a program to raise awareness and promote change on behalf of 
captive apes, and particularly solitary chimpanzees. The organization’s 
analysis points to a number of historical, practical and logistical factors 
that influence the prevalence of solitary apes. Among these, small size, 
aging or otherwise limited infrastructure and a poor legacy of hus-
bandry practices are seen to play a role. The Sanctuary Project pro-
motes enhanced enrichment and care practices at sites with solitary 
individuals alongside their efforts to advocate for long-term solutions 
(Sanctuary Project, n.d.).

GAIN, SAGA and the Sanctuary Project are examples of organizations 
that have been active in promoting the welfare of apes in captivity, 
supporting better practice and highlighting the need for improvement 
and change.

Incomplete information and misinformation 
can lead reasonable people to misguided 
conclusions about apes and ape protection, 
which can result in harmful behaviors or 
suppress positive ones. Box 8.3 examines 
three organizations in Japan that illustrate 
how science, education and outreach can 
advance positive change on behalf of apes 
in captivity.
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conservation and sanctuary care could ham-
per efforts aimed at decreasing demand in 
consumer countries or increasing support 
for conservation in range states. An ethical 
framework that acknowledges the value of 
apes regardless of their provenance or resi-
dence status could contribute both to stronger 
laws and to more public support for ape con-
servation and welfare programs.

Photo: Agricultural expan-
sion, extractive industries 
and other development activ-
ities in and near ape range 
states can impact ape sanc-
tuaries. Land conversion, 
infrastructure development 
and the influx of people to 
live and work in previously 
remote areas have a direct 
impact on arrival and release 
rates. Rescued Grauer’s 
gorilla, DRC. © Gorilla Reha-
bilitation and Conservation 
Education (GRACE) Center/
Deni Bechard
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Annex I

Apes and Industrial Agriculture Questionnaire Responses

THE PRESENCE OF INDUSTRIAL AGRICULTURE

Site 
no.

Ape species¹ Country Site name Are apes using 
agricultural 
landscape?

Proximity of industrial 
agricultural activities 
to the ape population 

How long has  
agro-industry  
been established  
or operating in  
your area? 

1 Bonobo DRC Wamba, Luo Scientific 
Reserve

Partially Adjacent >20 years

2 Chimpanzee Guinea-
Bissau

Boé Partially More than 5 km 6–10 years

3 Uganda Budongo Forest Partially Adjacent 16–20 years

4 Bulindi, Hoima district,  
25 km from Budongo 
Forest

Entirely Adjacent 11–15 years

5 Budongo Forest Partially Adjacent, within 1–5 km 16–20 years

6 Kalinzu Forest Central 
Reserve

Not at all Adjacent >20 years

7 Guinea Seringbara,  
Nimba Mountains

Not at all Within 1–5 km or more 
than 5 km

>20 years

8 Tanzania Mahale Partially Adjacent 6–10 years

9 Chimpanzee 
and gorilla

Republic of 
Congo

Goualougo Triangle, 
Nouabalé-Ndoki  
National Park

Partially Within 1–5 km 0–2 years or  
3–5 years

10 Gibbon Indonesia Siberut Island,  
Mentawai Archipelago, 
West Sumatra

Not at all Don’t know >20 years

11 Bangladesh Lawachara National Park, 
Sylhet

Not at all Within 1–5 km or more 
than 5 km

16–20 years

12 Gibbon, 
including 
siamang

Indonesia Way Canguk Not at all Adjacent, within 1–5 km 11–15 years

13 Gibbon Indonesia Sokokembang Forest, 
Petungkriono, Pekalongan, 
Central Java

Partially Adjacent, within 1–5 km 16–20 years

14 China Mt. Wuliang, Mt. Ailao, 
Mt. Daxueshan, Bajiaohe, 
Yunnan

Not at all Within 1–5 km 11–15 years
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Site 
no.

Ape species¹ Country Site name Are apes using 
agricultural 
landscape?

Proximity of industrial 
agricultural activities 
to the ape population 

How long has  
agro-industry  
been established  
or operating in  
your area? 

15 Gibbon Thailand Khao Soi Dao Wildlife 
Sanctuary, Chantaburi 
Province and Mae Hong 
Son Province

Not at all More than 5 km >20 years

16 Thailand Khao Yai National Park Entirely Adjacent >20 years

17 India Garo Hills, Meghalaya Partially Adjacent, within 1–5 km 11–15 years

18 Northeast India Partially Within 1–5 km or more 
than 5 km

>20 years

19 Indonesia Mt. Dieng, Mt. Pegunugan 
Dieng, specifically Linggo 
Asri

Not at all Adjacent, within 1–5 km >20 years

20 Orangutan 
and gibbon

Indonesia Cabang Panti Research 
Station, Gunung Palung 
National Park, West 
Kalimantan

Partially Adjacent, within 1–5 km 16–20 years

21 Orangutan Indonesia Surya Hutani Jaya and 
Sumalindo Hutani Jaya 
plantations (partners with 
the SinarMas corpora-
tion), Muara Bengal, near 
Samarinda, East Kalimantan

Partially Adjacent >20 years

22 Orangutan 
and gibbon

Malaysia Batang Ai, Lanjak 
Entimau, Tanjung Datu, 
Kubah (national park 
system of Sarawak)

Partially Don’t know 11–15 years or  
16–20 years

23 Indonesia Wehea Forest; PT² Surya 
Hutani Jaya and Sumalindo 
Hutani Jaya acacia 
plantations

Entirely Adjacent, within 1–5 km 
or more than 5 km

0–2, 3–5, 6–10 or 
11–15 years

24 Orangutan 
and gibbon, 
including 
siamang

Indonesia and 
Malaysia 

Most protected areas in 
Malaysia (including Sarawak 
and Sabah), Central 
Kalimantan, East Java

Entirely Adjacent 6–10, 11–15, 16–20 
or >20 years

25 Indonesia The Human Orangutan 
Conflict Response Unit 
roves through Aceh and 
North Sumatra provinces

Partially Adjacent, within 1–5 km 0–2, 3–5, 6–10,  
11–15, 16–20 or 
>20 years

26 Orangutan 
and gibbon

Malaysia Lower Kinabatangan 
River floodplain

Partially Adjacent >20 years

Notes:

¹ The “Ape species” column specifies whether siamangs are among the gibbon species at a site.

² Limited liability company (Indonesian: perseroan terbatas).
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APE USE OF CROPS*

Site 
no.

Ape species Acacia Banana Cacao Coffee Eucalyptus Industrial tree 
plantations 
(timber, etc.)

1 Bonobo    Not used by apes   

2 Chimpanzee Feed on flowers Feed on fruit

3       

4 Not used by apes Feed on fruit Feed on fruit and 
use for nesting

Not used by apes Use for nesting Use for nesting

5       

6 Not used by apes Not used by apes

7

8       

9 Chimpanzee and 
gorilla

10 Gibbon Not used by apes Not used by apes

11 Not used by apes    Not used by apes  

12 Gibbon, 
including 
siamang

  Not used by apes Not used by apes   

13 Gibbon    Feed on fruit  Use for nesting

14       

15     Not used by apes  

16      Feed on kernel 
of nut

17 Feed on fruit Not used by apes Feed on fruit

18       

19    Don’t know  Not used by apes

20 Orangutan and 
gibbon

Use for nesting Don’t know Don’t know Use for nesting

21 Orangutan Use for nesting Feed on fruit   Use for nesting Use for nesting

22 Orangutan and 
gibbon

     Use for nesting

23 Use for nesting Don’t know Don’t know Don’t know Use for nesting Use for nesting

24 Orangutan and 
gibbon, including 
siamang

Not used by apes      

25 Feed on fruit Not used by apes Not used by apes Don’t know Don’t know

26 Orangutan and 
gibbon

Feed on bark 
and use for 
nesting

Don’t know Depending on 
species, feed 
on bark, use for 
nesting

Note: * Empty cells indicate an absence of crops within the apes’ home range at the given site.
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Oil palm Pineapple Rice Rubber Soy Sugarcane Tea Tobacco 

Not used by apes   Not used by apes     

Use for nesting Not used by apes Feed on leaves

     Feed on pith   

Not used by apes Not used by apes Feed on pith Not used by apes

     Feed on stem   

Not used by apes

        

Not used by apes Don’t know Not used by apes Don’t know

      Not used by apes  

        

   Feed on flowers     

  Not used by apes    Not used by apes  

        

        

Not used by apes Not used by apes Not used by apes

 Don’t know      

  Not used by apes Not used by apes     

Feed on fruit Don’t know Not used by apes Don’t know Don’t know

Not used by apes   Don’t know     

Not used by apes   Use for nesting     

Use for nesting Don’t know Don’t know Don’t know Don’t know Don’t know Don’t know Don’t know

Feed on fruit        

Feed on fruit Not used by apes Feed on bark Don’t know Not used by apes Not used by apes

Feed on petiole 
of leaves and 
fruit – directly on 
the bunches and 
on the ground
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ACRONYMS AND ABBREVIATIONS

~   approximately
AAF African Agriculture Fund
AAP AAP Rescue Center for Exotic Animals (Netherlands)
ACOP  Annual communication of progress (RSPO requirement from members)
A.P.E.S.  Ape Populations, Environments and Surveys Portal/Database
Portal/Database 
APL Land for other uses (Indonesian: Aerial Pengunaan Lainhas) 
ASEAN  Association of Southeast Asian Nations 
asl  above sea level 

BAT  British American Tobacco
BCI  Better Cotton Initiative
BEWG Burma Environmental Working Group 
BKSDA  Natural Resource Conservation Agency, Indonesia 
  (Indonesian: Balai Konservasi Sumber Daya Alam)
BMP  Best Management Practices
Bonsucro  Better Sugar Cane Initiative
BOSF  Borneo Orangutan Survival Foundation
BPKEL Leuser Ecosystem Management Authority 
  (Indonesian: Badan Pengelola Kawasan Ekosistem Leuser) 

CA  conservation agriculture
ca  circa (approximately)
CAMSUCO Cameroon Sugar Company
CAP  Conservation Action Plan
CAR  Central African Republic
CBD Convention on Biological Diversity 
CBO  community-based organization
CIESIN Center for International Earth Science Information Network, Columbia University 
CIMTROP  Center for International Cooperation in Sustainable Management of Tropical Peatland
CIRAD  Agricultural Research for Development 
  (French: Centre de coopération Internationale en Recherche Agronomique pour le Développement)
CITES  Convention on International Trade in Endangered Species of Wild Fauna and Flora
CKP  Wilmar’s Central Kalimantan Project
CMS Convention on Conservation of Migratory Species of Wild Animals
CO2 carbon dioxide
COMIFAC  Central African Forest Commission (French: Commission des Forêts d’Afrique Centrale) 
Congo Republic of Congo
CPO  crude palm oil 
CR critically endangered (IUCN Red List classification)
CREF  Center for Research in Ecology and Forestry, DRC 
  (French: Centre de Recherche en Ecologie et Foresterie)
CSPO certified sustainable palm oil

DNA deoxyribonucleic acid
DRC Democratic Republic of Congo 

EARS European Association of Rescue centres and Sanctuaries
EAZA European Association of Zoos and Aquariums
EIA  environmental impact assessment
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EMA Environmental Management Act (Indonesia)
EMP  environmental management plan
EN  endangered (IUCN Red List classification)
EPA  Environmental Protection Agency 
EPO Equatorial Palm Oil
ESIA  environmental and social impact assessment
ESMP  environmental and social management plan
ETM+  Landsat Enhanced Them tic Mapper Plus
EU  European Union 

FAO Food and Agriculture Organization of the United Nations
FCPF  Forest Carbon Partnership Facility
FDA  Forest Development Agency (Liberia)
FELCRA Federal Land Rehabilitation and Consolidation Authority
FELDA Federal Land Development Authority 
FFI Fauna & Flora International
FM  forest monitors
FPIC  free prior and informed consent
FPP  Forest Peoples Programme 
FREL Forest Reference Emission Level 
FRL Forest Reference Level
FSC  Forest Stewardship Council

GA  RSPO General Assembly
GAIN Great Ape Information Network
GAPKI  Indonesian Palm Oil Association 
  (Indonesian: Gabungan Pengusaha Kelapa Sawit Indonesia)
GAR Golden Agri-Resources
GDP gross domestic product
GFAS Global Federation of Animal Sanctuaries
GFW Global Forest Watch
GGE  Greater Gombe Ecosystem
GGE-CAP  Greater Gombe Ecosystem Conservation Action Plan
GHG  greenhouse gases
GIS  geographic information systems
GM  genetically modified
GMO genetically modified organism
GPS  Global Positioning System
GRACE Gorilla Rehabilitation and Conservation Education Center
GRASP Great Apes Survival Partnership of the United Nations
GVL Golden Veroleum 
GW  Global Witness 

ha  hectare
HCS high carbon stock
HCV  high conservation value 
HCVF  high conservation value forest
HOC  human–orangutan conflict

IAR  International Animal Rescue
ICCN  Congolese Institute for the Conservation of Nature
IDR  Indonesian Rupiah
IFAD  International Fund for Agricultural Development 
IFC  International Finance Corporation
IIED International Institute for Environment and Development
IM-FLEG  Independent Monitoring of Forest Law Enforcement and Governance 
IMF  International Monetary Fund 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


State of the Apes 2015 Industrial Agriculture and Ape Conservation

266

IPPL International Primate Protection League
ISIS International Species Information System
ITOS Information Technology Outreach Services, University of Georgia 
ITP industrial tree plantation
ITTA International Tropical Timber Agreement 
IUCN International Union for Conservation of Nature

JGI  Jane Goodall Institute
JICA  Japanese International Cooperation Agency
JV  joint venture

km kilometer
km² square kilometer 
KSWL  Kinyara Sugar Works Ltd

LCDL  low-carbon density land 
LEITI  Liberia Extractive Industries Transparency Initiative 
LPD Liberia Palm Developments
LPF  low pole forest

m  meter
MAAIF Ministry of Agriculture, Animal Industries and Fisheries (Uganda)
MFPED Ministry of Finance, Planning and Economic Development (Uganda)
MPOA  Malaysian Palm Oil Association
MPOC  Malaysian Palm Oil Council
MSF  mixed peat swamp forest
Mt  mount(ain)
MWLE Ministry of Water, Lands and Environment (Uganda)

N2O nitrous oxide
NAPSA North American Primate Sanctuary Alliance
NES  Nucleus Estate Smallholder Project
NFRL  National Forestry Reform Law (Liberia)
NGO  non-governmental organization
NIH National Institutes of Health
NRI  Sustainable Natural Rubber Initiative
NSA National Strategic Area
NTFP non-timber forest products

OPG  Olam Palm Gabon
ORG  Olam Rubber Gabon
OuTrop  Orangutan Tropical Peatland Project

P&C  RSPO Principles and Criteria 
PIPIB map indicating areas for which no new concession permits may be granted for the duration 

of the moratorium, Indonesia (Indonesian: Peta Indikatif Penundaan Izin Baru)
POIG  Palm Oil Innovation Group
PSG Primate Specialist Group of the IUCN and SSC
PTSD post-traumatic stress disorder
PTUN Administrative Court (Indonesian: Pengadilan Tata Usaha Negara) 

RAP  Regional Action Plan 
REDD Reducing Emissions from Deforestation and Forest Degradation
REDD+ Goes beyond REDD (deforestation and forest degradation), and includes the role of conserva-

tion, sustainable management of forests and enhancement of forest carbon stocks
RSB  Roundtable on Sustainable Biomaterials
RSPO  Roundtable on Sustainable Palm Oil
RTRS  Roundtable on Responsible Soy
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SAFACAM Cameroon Society of Forestry and Agriculture 
  (French: Société Africaine Forestière et Agricole du Cameroun)
SAGA Support for African/Asian Great Apes
SC RSPO Standing Committee
SCA  Sabahmas Conservation Area
SCPI  sustainable crop production intensification
SD  Sime Darby
SGA  Section on Great Apes of the IUCN SSC Primate Specialist Group
SGSOC Sithe Global Sustainable Oils Cameroon
SIA  social impact assessment 
SIVcpz  simian immunodeficiency viruses
SMART  Spatial Monitoring and Reporting Tool
SOCP  Sumatran Orangutan Conservation Project
SOMDIAA  Société d’Organisation de Management et de Développement des Industries Alimentaires et 

Agricoles (an African agribusiness)
SOP  standard operating procedure
SOSUCAM Société Sucrière du Cameroun 
  (a sugar manufacturing company in Central Africa)
sp. species (singular)
spp. species (plural)
SPOTT  Sustainable Palm Oil Transparency Toolkit
SSA Section on Small Apes of the IUCN SSC Primate Specialist Group
SSC Species Survival Commission
SYRC Sanaga-Yong Rescue Center

TACARE  Lake Tanganyika Catchment Reforestation and Education
TANAPA  Tanzania National Parks
TFT  The Forest Trust
TIF  tall interior forest
TM  Landsat Them tic Mapper

UBOS Uganda Bureau of Statistics
UN United Nations
UNECE United Nations Economic Commission for Europe
UNEP  United Nations Environment Programme 
UNEP-GEAS UNEP Global Environmental Alert Service
UNFCC United Nations Framework Convention on Climate Change
US  United States
USDA United States Department of Agriculture
USFWS United States Fish and Wildlife Service

VU vulnerable (IUCN Red List classification)

WAZA World Association of Zoos and Aquaria
WB  World Bank
WCBR  Wamba Committee for Bonobo Research
WCMC United Nations Environment Programme World Conservation Monitoring Centre 
WCS  Wildlife Conservation Society
WR  wildlife reserve
WRI  World Resources Institute
WWI World War I
WWII World War II
WWF  World Wildlife Fund/World Wide Fund for Nature

YKI  Gibbon Conservation Programme (Indonesian: Yayasan Kelawait Indonesia)

ZSL  Zoological Society of London
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GLOSSARY

Accountability mechanisms: Means that incentivize organizations or individuals to take responsibility toward their 
constituents for their actions.

Advanced market commitment: A binding contract that provides a market once a product has been developed.

Afrotropics: The tropical belt in Africa, south of the Sahara Desert.

Age- or aging-in-place: Characterized by a focus on keeping individuals in their residence rather than moving them 
to specialized facilities for care.

Agribusiness: Agricultural activities conducted for commercial purposes and the companies involved in this industry. 

Agroecology: The ecological study of agricultural landscapes.

Agroforestry: A method of farming that involves growing herbaceous and tree crops together to preserve or enhance 
the productivity of the land. 

Agrofuel: Fuel that is produced from renewable resources, including plant biomass and vegetable oils, such as biogas 
or biodiesel. See also biofuel.

Analogous: Similar to; comparable to.

Anthropogenic: Resulting from humans or human activities.

Ape management plan: A document that outlines objectives for conserving a particular ape habitat and ways to 
achieve those objectives.

Aquifer recharge: The process by which surface water moves downward to groundwater.

Autonomous region: An administrative division of a country that has a degree of autonomy, meaning that it is free 
to make decisions on certain matters of public policy without approval from central authority.

Bimaturism: Development characterized by differing stages or timings within a species or within a sex; among 
orangutans, mature males are flanged or unflanged (see flanged).

Biodiversity: The v riety of plant and animal life on Earth or in a particular habitat.

Biodiversity offset: Conservation activities that are designed to foster biodiversity in compensation for environmental 
damage caused by development projects.

Biofuel: Fuel produced from living organisms, most often plants or plant-derived materials; one example is bio-
ethanol, an alcohol made by fermenting carbohydrates in crops such as corn or sugarcane. See also agrofuels.

Biofuel feedstock: Materials that are used to produce biofuel.

Biomass: Thebiological material of living (or recently living) organisms in a given area of an ecosystem at a given time; 
in the context of energy, a source of renewable energy derived from organisms, either alive or dead (see biofuel).

Brachiation: Arboreal locomotion that relies exclusively on the arms to propel the body forward.

Brownfield site: Land previously used for industrial or commercial purposes.

Business-as-usual model: A standard economic theory that discounts future earnings in favor of short-term 
profit-making.

Cambium: In woody plants, the layer that lies between the bark and wood of the stem.

Carbon fixation: The process by which inorganic carbon is converted into organic compounds, such as the conver-
sion of carbon dioxide into glucose through photosynthesis.

Carbon neutrality: The state of net zero carbon emissions achieved by individuals or organizations that balance the 
amount of carbon they release with an equivalent amount sequestered, offset or bought in the form of carbon credits. 

Carbon sequestration: The trapping of carbon by plants during the photosynthesis process.

Carbon sink: A natural or artificial store that absorbs more carbon than it releases, such as forests, soil and oceans.

Carbon storage: The process of capturing carbon dioxide from the atmosphere to mitigate global warming and 
other effects of high-carbon emission. 

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
Downloaded from https://www.cambridge.org/core. IP address: 34.221.129.60, on 24 May 2023 at 11:11:28, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.cambridge.org/core/product/00ACF92E40EE0314C8570FBC7CE2F971
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Glossary

269

Catchment: An area that collects rainwater.

Civil society: The total array of non-governmental organizations that undertake collective activities in the name 
of particular communities or to further specific interests.

Class action: A lawsuit filed or defended by an individual who represents a group.

Climate change: Change in the Earth’s weather on a regional or global scale, including fluctuations in wind patterns 
and rainfall, and especially with reference to rising temperatures in the earth’s atmosphere, as caused by an increased 
production of greenhouse gases since the mid-20th century. See also greenhouse gas.

Cloud computing (or cloud technology): The use of a network of remote servers hosted on the Internet to store, 
manage and process data.

Cognitive bias: A lack of objectivity in information processing or reasoning that affects decision-making or other 
behavior, typically used to describe negative biases or those that lead to error.

Commodities: Raw materials or primary agricultural products that can be traded commercially.

Communal title to land: Statutory recognition of a community’s rights to access, use and control of an area of land.

Compaction: The process of densely packing together, typically used to describe the compression of soil; the reduc-
tion in habitat available to wildlife, see compression effect (or crowding effect).

Compliance mechanism: An official procedure through which government institutions (such as a regional agency, 
ministry or international organization) can check whether its officials or external actors adhere to binding rules and 
regulations. The e procedures are normally specified in the same document that sets out the relevant rules (such as 
codes, implementing regulations and founding treaties).

Compression effect (or crowding effect): The process by which habitat disturbance and loss leads to greater popu-
lation density within a particular area and reduced possibilities for species dispersal. See also refugee crowding.

Concession: A relatively large area of land that is allocated to agricultural investors for the industrialized produc-
tion of crops, generally by a government.

Concessionaire: A group or company to whom a land concession has been granted to operate a business.

Conflict threshold: The point at which challenging situations turn into conflict.

Conservation corridor: A strip of natural habitat that connects two or more larger blocks of natural habitat, and that 
is left in place (or created) to enable roaming and dispersal of wildlife species and thereby to enhance or maintain 
the viability of specific wildlife populations.

Conspecific: A member of the same species.

Cover crop: A low-growing plant crop that is cultivated for the protection and enrichment of the soil.

Crop raiding: Themovement of wild animals from their natural habitat into agricultural landscapes for the purpose 
of feeding on cultivated produce.

Crop residue: Plant materials that are left behind after harvesting, including leaves, stalks and roots.

Crude palm oil: Pre-purified oil that is extracted from the kernel and still contains trace metals, kernel shell 
pieces and products of oxidation. Thepurification process removes these components and makes the palm oil edible 
and salable.

Cultivar: A plant variety produced by selective breeding.

Customary occupancy: Use of an area of land by a group of people based on long-established, traditional patterns 
or norms.

Deciduous: Pertaining to trees that lose their leaves for part of the year.

Depauperate: Lacking in numbers or variety of species.

Developed countries: Industrialized countries that rank high on the Human Development Index.

Developing countries: Non-industrialized countries.

Dichromatic: Exhibiting two color variations independent of sex and age.

Dimorphic: Having two distinct forms.

Dipterocarp: A tall hardwood tree of the family Dipterocarpaceae that primarily grows in Asian rainforests and 
that is the source of valuable timber, aromatic oils and resins.
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Diurnal: Daily or active during the day.

Downstream firm: A business that purchases products made by other companies, rather than the natural resources 
directly from the source.

Drone: An unmanned aerial vehicle.

Ecological gradient: Gradual change in abiotic factors, such as altitude, temperature, depth, ocean proximity and 
soil humidity, through space or time.

Ecological viability: The ability of an ecosystem or specific functions of the ecosystem to sustain themselves. 

Endangered: Th eatened with extinction.

Endemic: Native to or only found in a certain place; indigenous.

Energy balance: The relationship between the amount of energy consumed in food and the amount of energy used 
by the body for daily energy requirements.

Environmental impact assessment (EIA): An analytical tool used to assess the potential environmental impact of 
a project, development or policy.

Escarpment: The edge of a mountain range or cliff along a fault line.

Eutrophication: A state that is caused by an increase in natural or artificial nutrients in a body of water and that 
results in the unhindered growth of plants and algae and, consequently, the depletion of oxygen, which may lead 
to the death of fish and aquatic animals and a reduction in biodiversity.

Evergreen: Of trees and other plants, having green leaves throughout the year, as leaves of the past season are not 
shed until after new foliage has grown.

Executive: The branch of government responsible for putting parliamentary decisions and laws into effect.

Expropriation: The taking of land owned or used by individuals or communities by a government, in most instances 
to be used for “public interest” purposes.

Fallback foods: Food items that are always available but that are not preferred.

Fauna: Animals (members of the Animal Kingdom).

Faunal transect method: A survey technique designed to establish the density and distribution of wildlife by count-
ing animals and animal signs along line transects.

Fission–fusion: Pertaining to communities whose size and composition are dynamic due to the coming together 
(fusion) and moving away (fission) of individuals.

Flagship species: A species selected to raise the profile of a particular habitat, issue, campaign or environmental 
cause so as to leverage greater support for biodiversity conservation at large. 

Flanged: Pertaining to one of two morphs of adult male orangutan; characterized by large cheek pads, greater size, 
a long coat of dark hair on the back and a throat sac used for “long calls,” as opposed to “unflanged.”

Flood buffer: An area or strip of land that is forested or planted with shrubs and grass, and that is located between 
cropland or pasture and surface water courses to protect water quality, reduce erosion and minimize flooding. 

Flora: Plants (members of the Plant Kingdom).

Folivore: An animal that eats primarily leaves. Related terms: folivorous, folivory.

Forest stand: A large number of trees growing in a specific area and recognizably uniform in species composition, 
size, age, arrangement or condition so as to be distinguishable from the forest or other growth in adjoining areas.

Frugivore: An animal that eats primarily fruit. Related terms: frugivorous, frugivory.

Functional connectivity: The degree to which the land that divides and separates natural habitats facilitates or 
impedes the habitats’ ability to maintain ecological viability, allow movements of animals and perform ecosystem 
functions.

Fungible: Having multiple end uses, such as crops, which allows businesses to hedge against lower demand and 
prices in one sector by selling the same product to consumers in another sector.

G20: The Group of Twenty, an international forum for the governments and central bank governors of 20 major 
economies. 

Genetic drift  Variation in the relative frequency of different genotypes (an individual’s collection of genes) in a small 
population, due to the disappearance or loss of specific genes.
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Genus (plural: genera): A principal taxonomic category that ranks above species and below family and that groups 
together closely related species; the first word of a species’ scientific name.

Greenhouse gas (GHG): A gas in an atmosphere that absorbs and emits radiation within the thermal infrared range. 
The primary greenhouse gases in the Earth’s atmosphere are water vapor, carbon dioxide, methane, nitrous oxide 
and ozone.

Gross concession area: In agricultural terms, the entire area awarded to a company, as opposed to the actual area 
on which crops are grown.

Gross domestic product (GDP): Thetotal monetary value of all final goods produced and services provided within 
a country annually.

Habitat degradation: A reduction in the quality of a habitat such that it can no longer optimally support its fauna 
and flora. Natural degradation is generally localized in time and space, such as damage due to earthquakes, floods 
or landslides; in contrast, human-caused degradation can be irreversible and widespread, as is predominantly the 
case with degradation caused by industrial expansion.

Habitat fragmentation: A reduction in the size and continuity of an organism’s preferred or required environment, 
resulting in patches of habitat. Natural fragmentation is generally localized and may be caused by storms or fire; 
fragmentation due to human activities can be extensive.

Habituation: The process by which wildlife becomes acustomed to the presence of humans.

Herbivore: An animal that eats only plants. Related terms: herbivorous, herbivory.

High carbon stock (HCS): Pertaining to natural habitats that have at least 35 tons of above-ground biomass.

High conservation value (HCV): Pertaining to natural habitats that are of critical importance due to their high 
bio logical, socioeconomic or landscape value.

Hybrid: Theoffspring of two different species or varieties of plant or animal; something that is formed by combining 
different elements.

Hydrological: Related to water.

Industrial agriculture (or industrial farming, intensive agriculture or farming, plantation agriculture, large-
scale agriculture and commercial farming): A method of intensive crop production that is characterized by large 
monoculture farms and plantations that rely heavily on chemicals, pesticides, herbicides, fertilizers, intensive water 
use, and large-scale transport, storage and distribution infrastructure.

Infanticide: The act of killing an infant.

Infraction: A violation or infringement of a law or regulation. 

Infrastructure: The basic physical and organizational structures and facilities needed for the operation of a society 
or enterprise.

Insolation: The amount of sunlight and solar radiation.

Intact forest landscape: An unbroken area of natural forest ecosystems that shows no signs of significant human 
activity and that is large enough to maintain all native biodiversity.

Interbirth interval: The biologically determined period of time between subsequent births.

Intergroup: Between groups.

Intraspecific: Within one species or among members of the same species.

Joint venture agreement: A business arrangement by which two or more parties decide to pool their resources for 
the purpose of accomplishing a specific task while retaining their distinct identities. Parties exercise control over the 
enterprise and consequently share profits, losses and costs.

Judicial proceeding: Any action involving or carried out in a court of law in order to determine or enforce legal rights.

Judicial review: An official procedure that is set out by the law and that permits competent national courts to check 
the legality of decisions made by state institutions. A decision under review may be deemed illegal if it was made or 
carried out in contravention of required procedures, the state constitution and other primary legislation. 

Karst: A landscape formed through the dissolution of soluble rocks, such as limestone, dolomite and gypsum, and 
characterized by underground drainage systems with sinkholes, dolines and caves.

Keystone species: A species that plays a crucial role in the way an ecosystem functions, and whose presence and role 
has a disproportionately large effect on other organisms within the ecosystem.
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Land acquisition: The concession, lease or purchase of land from a government or government entity by a third 
party, either public or private, for commercial use.

Land bank: The e tirety of awarded concession land that a company can potentially develop.

Land tenure: Rules defining how rights to land are to be allocated within a specific society; they define how access 
is granted to rights to use, control and transfer land, as well as associated responsibilities and restraints.

Leaching: The process whereby water-soluble plant nutrients are lost from the soil due to rain and irrigation. 
Leaching can result in the contamination of groundwater if chemicals, such as those in fertilizers and pesticides, 
are dissolved and carried into the underground water supply.

Least developed country (LDC): A United Nations classification for countries that exhibit the lowest indicators of 
socioeconomic development.

Legal framework: System of laws and rules that governs and regulates a specific policy area.

Legal person: An entity, such as a corporation, non-governmental organization or administrative agency, that has 
legal rights and is subject to obligations.

Low bandwidth: Bandwidth defines the amount of data that can be sent or received over an electronic channel 
during a specific period of time. Low bandwidth services, such as dial-up Internet, are typically slow and may require 
a dedicated phone line for connection. Th y typically do not allow for uninterrupted video or audio streaming and 
file downloads and uploads are slow.

Low-carbon-density land: An area that has little biomass, such as fields of low-growing agricultural crops, grass-
lands and degraded forests in which only small trees, scrub or grass remains, as opposed to primary rainforest, 
which is high-carbon-density land.

Mantrap: A type of snare that is large enough to catch a human, such as a poacher, but may also be used to hunt 
other animals. Themost common type is a large foothold trap whose springs are armed with metal teeth that close 
on the victim’s leg.

Mast fruiting: The simultaneous production of fruit by large numbers of trees every 2–10 years, without any sea-
sonal change in temperature or rainfall.

Medium spatial resolution: Satellite image quality in which each pixel represents an area of 20–100 m².

Mega-farms: Very large, highly mechanized industrial farms; in livestock farming, also known as “factory farms.”

Metapopulation: A group of spatially separated populations of the same species that interact at some level.

Mitigation hierarchy: A tool that guides users toward minimizing the negative impact of development projects on 
biodiversity; often used as a precursor to biodiversity offsets.

Mobbing: Animal group behavior that involves surrounding and attacking a predator or other threat, in order to 
chase it off.

Monoculture: The ultivation of a single crop in a given area.

Monodominant: Dominated by a single species.

Monogamy: The practice of having a single mate over a period of time.

Monotonous forest: Forest ecosystems of similar type that extend over large areas.

Moratorium (plural: moratoria): A temporary prohibition of an activity.

Morph: A distinct form of an organism or species.

Mosaic landscape: A geographic area that encompasses a variety of land use types, such as urban, natural, indus-
trial and agricultural.

Neopatrimonial: Characterized by a system of social hierarchy in which powerful patrons or parties use or distribute 
state resources to secure the loyalty of clients in the general population. 

Neotropics: The tropical belt in the Americas.

Nest census: A research method for counting individuals indirectly by recording the number of nests in a given area 
and estimating population numbers based on these nest counts.

Normative arrangements: Laws or regulations that tell relevant actors what to do, and how to behave in certain 
situations.
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Obligate crop feeder: An individual who depends entirely on foraging on crops for survival; in contrast, a semi-
obligate crop feeder depends on crops along with other natural food types for survival.

Old-growth forest: Unlogged primary forest.

Ombrogenous, domed peat swamp: Peat that forms above groundwater level, highly acidic and dependent on rain-
water for mineral nutrients. In the tropics these bog forests can form extensive domes more than 10 km in diameter.

Opportunity cost: Loss of income or benefit based on forgoing alternative options.

Outgrower scheme: Thecontracting of small-scale farms to sell some portion of their harvest to a buyer, often a large 
estate. See also smallholder farm.

Parasite: An organism that lives off or in another organism, to the detriment of the host organism.

Patrilineal: Related to or inheriting from the paternal side.

Pelage: Fur; coat.

Perforated forest: Forest in which there are relatively small, usually man-made, clearings.

Petiole: The stalk that joins a leaf to a stem.

Philopatric: The tendency of an organism to stay in, or return to, its home area.

Photosynthesis: The process that plants and some other organisms use to convert sunlight into food or other forms 
of chemical energy.

Physiochemical: Relating to physiological chemistry, or biochemistry, the chemical processes that occur in living 
organisms.

Pith: The spongy tissue in the stems and branches of many plants.

Pleistocene Era: Thetime period starting about 1.8 million years ago and lasting until just under 12,000 years ago. 

Pleistocene refugium: A favorable area in which species survived periods of glaciation during the Pleistocene Era.

Poaching: Illegal hunting.

Polyandrous: Pertaining to a mating system that involves one female and two or more males.

Polygynandrous: Pertaining to an exclusive mating system that involves two or more males and two or more females. 
The numbers of males and females may not be equal.

Polygynous: Pertaining to a mating system that involves one male and two or more females.

Preputial: Relating to the foreskin or clitoral hood.

Primary forest: A natural forest of native tree species that lacks evidence of human activities and whose natural 
ecological processes are not significantly disturbed.

Public interest litigation: Legal action taken to advance the cause of a specific community or group, or issues of 
broad public concern.

Raindrop energy: The (kinetic) energy of falling raindrops.

Ramsar wetlands: Wetlands designated under the Convention on Wetlands, known as the Ramsar Convention, an 
intergovernmental treaty that provides the framework for national action and international cooperation for the 
conservation and wise use of wetlands and their resources.

Ratify: To sign or give formal consent to an agreement such as a treaty or contract, thereby formalizing its validity.

REDD+: Reducing Emissions from Deforestation and Forest Degradation (REDD) plus, a United Nations initiative 
that goes beyond reducing emissions and includes the role of conservation, sustainable management of forests and 
enhancement of forest carbon stocks.

Redress: Remedy or compensation for a wrong suffered.

Refugee crowding: The in-migration of individuals from areas of destroyed habitat or significant disturbance, 
resulting in crowded conditions in the remaining suitable habitat. See also compression effect.

Regeneration: Therestoration or new growth of a forest or other vegetation that had been degraded or destroyed.

Regulatory framework: System of regulations that govern a specific policy area.

Rent-seeking behaviour: A company or organization’s use of local resources to obtain an economic gain without 
reciprocating any benefits back to the community.
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Riparian forest: A forest that grows along riverbanks.

Risk-mitigation tools: Actions and procedures designed to reduce exposure to the adverse effects of any given 
investment project.

Roundtable on Sustainable Palm Oil (RSPO): An association that brings together different market players to 
develop and implement global standards for sustainable palm oil.

Sanction: A penalty for violating a law or a rule.

Secondary forest: A forest that regenerates on the remains of native forests that have been cleared due to natural 
causes or human activity, such as agriculture.

Sedimentation: The process by which particles found in fluid settle and come to rest against a barrier.

Semi-deciduous: Relating to plants that lose their leaves for a very short period, when old leaves fall off and new 
growth is starting.

Sequester: To capture and store.

Silvicultural treatment: The practice of controlling the establishment, growth, composition, health and quality of 
forests to meet diverse needs and values (including practices such as enrichment planting, weeding, vine cutting, 
thinning and pruning). 

Slash-and-burn agriculture: A farming technique that involves cutting and burning an area of forest or vegetation 
before planting. This technique is often associated with poor soil that is only cultivated for a few seasons before a 
new area of forest or vegetation is cut and burned to create new plots. 

Smallholder farm: A small-scale plot, often less than 1 ha but sometimes up to 10 ha, cultivated both for subsistence 
purposes and to grow a limited number of cash crops.

Solitary apes: Apes who live alone or in isolation from other members of their species.

Spatial factor: A factor that relates to geography, topography or location.

Split-listing: A legal or regulatory status that recognizes some members of a species or population in a particular 
category, but not others, such as threatened versus endangered species with regard to extinction risk.

Stochastic: Occurring in a random pattern.

Sympatric: Pertaining to species or populations that occupy the same geographic ranges.

Taxon (plural: taxa): Any unit used in the science of biological classification or taxonomy.

Temporal factor: A factor that relates to time or season.

Topogenous peat swamps: Peat that forms in valley bottoms or other depressions as a result of poor drainage; 
they are usually slightly alkaline or neutral and receive mineral nutrients from runoff and seasonal flooding as well 
as rainwater. 

Translocation: The human act of moving a living organism from one area to another.

Understory: Vegetation growing beneath the canopy of a forest.

Upstream production: Industrial growing of primary commodities, which are then processed by other firms.

Virology: The study of viruses.

Water table: The highest underground level below which the ground is completely saturated with water.

Wean: To accustom a young animal to nourishment other than the mother’s milk.

Wildlife corridors: A strip of natural habitat that can be used by wildlife to move from one larger area of habitat 
to another.

Yield intensification: The process of increasing and intensifying the production of natural, agricultural or indus-
trial products, particularly through improved practices that result in increased growth or production within an 
existing area, rather than through the expansion of cultivated land. 

Zoonosis or zoonotic disease: An infectious disease that can be transmitted from non-human animals to humans.
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Sithe Global Sustainable Oils Cameroon (SGSOC) 52
smallholder farming

African agricultural model 81, 92
conservation initiatives 22, 23, 162–63
defining 3, 72
economic schemes 63, 86
engagement 98
palm oil 18, 19, 77, 160–61
proliferation 73–74
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sustainable economic development 4
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(SAFACAM) 50, 52, 78
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(SIFCA) 77, 86
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great ape ecology xix, xxi–xxiii

great ape socioecology xv, xix
reproduction xxiii–xxiv
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South Africa 82, 83, 84
South Sudan 48
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(Nomascus siki) xvii
southern yellow-cheeked gibbons  

(Nomascus gabriellae) xvii, xx–xxi, 45
southwest Bornean orangutan  
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Spain 246
Spatial Monitoring and Reporting Tool (SMART) 145
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Standard Chartered 87
State of the Apes website 194
sub-Saharan Africa

agricultural models, choice of 81–82
agriculture’s economic impact 73
agro-industry 102
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expansion 71–73, 91–92
impact on ape habitats 92–96
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ape distribution xviii
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see also specific countries
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sugarcane 29–31, 46, 52, 82–83
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agro-industry impact on ape habitats 24, 104–5, 
154, 156, 168, 190–91
deforestation 196–97
deterrent techniques 37
legal protection 128–130
palm oil 24, 137, 160–61
rescues/rescue centers 26, 32, 34–35, 145, 238–39
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see also Indonesia

Sumatran orangutans (Pongo abelii) xii, xvi, xx–xxi, 
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case study
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overview xi
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