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Abstract Using the Safe Islands for Seabirds LIFE project as
a case study, we assessed the socio-economic impact of a na-
ture conservation project on the local community, focusing
on the wealth created and the jobs supported directly and
indirectly by the project. The Safe Islands for Seabirds pro-
ject took place during –, mainly on Corvo Island,
the smallest and least populated island of Portugal’s Azores
Archipelago. To assess the impact of the project we used a
combination of methods to analyse the project expenditure,
the jobs created directly as a result of it, and, by means of
multipliers, the incomes and jobs it supported indirectly.
We estimate that during – direct expenditure of
EUR ,. from the project increased the gross domes-
tic product of the Azorean region by EUR ,.. Apart
from the . jobs created directly by the project, it also sup-
ported indirectly the equivalent of .–. full-time jobs. The
project also provided the opportunity to preserve and pro-
mote natural amenities important for the quality of life of
the local community. Our findings show that a nature con-
servation project can have positive economic impacts, and
we recommend the creation of a standardized tool to calcu-
late in a straightforward but accurate manner the socio-eco-
nomic impacts of conservation projects. We also highlight
the need to design projects that support local economies.

Keywords Azores, conservation project, Corvo Island,
LIFE, multiplier, natural amenity, protected area, socio-eco-
nomic impact

Introduction

Nature conservation and reducing the rate of biodiver-
sity loss have become increasingly important, as

reflected in an increase in the extent of protected areas
and nature restoration activities (Chape et al., ).
Simultaneously, however, land-use conflicts and other
socio-economic pressures, such as poverty alleviation,
have resulted in opposition to this kind of investment. For
this reason, some authors have argued for the need for ac-
curate assessment of the effectiveness of biodiversity conser-
vation investments, not only in terms of the conservation
outcome but also in terms of the socio-economic impact
on the communities in which these projects are taking
place (Bockstael et al., ; Adams et al., ; Ferraro &
Pattanayak, ; Homewood, ; Fernandes et al., ;
Ferraro & Pressey, ; Gurney et al., ).

Restoration ecology is considered to be economically vi-
able (Aronson et al., , ; Bullock et al., ; ten
Brink et al., ). Aronson et al. () advocated for com-
bined policies for nature conservation, restoration ecology
and sustainable economic development. Although the ben-
efits of restoration can surpass its costs, outcomes may be
variable and must be assessed and understood correctly.
The USA has been a pioneer of studies on the socio-
economic impact of the restoration industry; for example,
BenDor et al. () found evidence that nature restoration
was positive for national employment and economic
growth, and that the restoration industry in the USA has
economic multiplier effects of .–. and employment
multiplier effects of .–.. The economic calculators de-
veloped to assess the local restoration economy estimated
that USD  million invested in forest and watershed restor-
ation in Oregon supported . jobs and resulted in an eco-
nomic output of USD ,, (University of Oregon,
). The Trust for Public Land has calculated that each
USD  invested in conservation returns USD – (The
Trust for Public Land, ).

In Europe, other institutions and researchers have esti-
mated the socio-economic impact of conservation projects.
Shiel et al. () estimated that GBP  million spent per
year by the Royal Society for the Protection of Birds
(RSPB), UK, and visitors to its reserves supported, directly
and indirectly, the equivalent of . , full-time jobs.
Following a similar method Molloy et al. () found that
the RSPB spent GBP . million in  and that this
supported, directly and indirectly, the equivalent of . ,
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full-time jobs. In Portugal the LIFE Priolo project directly
supported . jobs and indirectly .– jobs, and had an es-
timated total economic impact (direct and indirect) of EUR
,, over  years (Cruz & Benedicto, ).

Environmental benefits are the main objective of
conservation projects, but they may not be evident in the
short term, and projects may be neglected at times of
economic crisis. By careful and effective planning and
implementation of conservation projects, governmental
and non-governmental institutions can channel economic
resources that otherwise might not reach communities.
Therefore understanding the socio-economic impact of
restoration investments may play a key role in increasing
political and public support for projects, and may provide
an opportunity to instruct future initiatives on ways to en-
hance immediate benefits to local or regional economies.

Assessment of the socio-economic impacts of nature
conservation projects can show that interventions benefit
not only the natural capital but also local and regional econ-
omies. Although some evidence of the socio-economic
benefits of biodiversity conservation has been published, es-
pecially regarding improvements in the delivery of ecosys-
tem services (Pagiola et al., ; Kari & Korhonen-Kurki,
), not many assessments have considered the direct eco-
nomic impact of these projects. To our knowledge, the
socio-economic impact of nature conservation projects is
not usually considered, at least for projects in small, insular
communities.

In Europe the Natura  Network consists of ,
terrestrial sites, comprising .% of the land area
(European Commission, ), and nine bioregions
(Atlantic, Continental, Alpine, Mediterranean, Boreal,
Macaronesian, Pannonian, Steppic and Black Sea). These
are home to c. , non-bird species and  threatened
bird species (European Commission, a). The LIFE
Programme was started in , with the main objective of
supporting the creation and conservation of Natura 

sites (European Commission, b). Since , successive
funding instruments (LIFE I, LIFE II, LIFE III and LIFE+;
, projects in total) have contributed c. EUR . billion
to the protection of the environment (EUR . billion for
LIFE+ alone). A new LIFE+ funding instrument (–
) has been released and will remain in place at least
until , with a budget of EUR . billion (European
Commission, c), but given the economic situation in
Europe the allocation of funds for conservation is being
compromised in terms of economic priorities. In this con-
text, evaluating the socio-economic impacts of LIFE projects
becomes more pertinent.

EU-funded LIFE initiatives are not conceived to be tools
for improving the economic development of the project lo-
calities. However, they may have significant socio-economic
impacts in both the short and long term (Cruz et al., ;
D’Amato et al., ). It is essential to understand what

these impacts are, and to assess how LIFE projects can be
oriented to increase their positive influence. We present a
case study of the socio-economic impact of the LIFE project
Safe Islands for Seabirds (–; SPEA, ), in
Portugal’s Azores Archipelago, with a particular focus on
the island of Corvo, where most of the project tasks were
undertaken.

Corvo Island and the impact of the LIFE project Safe
Islands for Seabirds

Corvo is the smallest, most remote, and least populated is-
land in the Azores Archipelago, with  inhabitants (INE,
). The tertiary sector is the main focus of economic ac-
tivity, although farming is also a source of revenue for a pro-
portion of the local population. Corvo is an important area
for seabird breeding in the Azores, especially for Cory’s
shearwater Calonectris borealis. The environmental value
of the island for seabirds and their habitats led to the suc-
cessful application and development of the LIFE project en-
titled Safe Islands for Seabirds (LIFE NAT/P/),
hereafter Corvo LIFE Project, which took place mainly on
Corvo during –.

The project was coordinated by Sociedade Portuguesa
para o Estudo das Aves (a BirdLife International partner),
in partnership with the municipality of Corvo, the
Secretary of Environment and Sea (on behalf of the
Azores Regional Government) and the RSPB. It had a bud-
get of EUR ,, and was composed of  actions related
to the conservation of species and their habitats, applied re-
search, and communication (Table ). The project included
environmental education and awareness actions focused on
the value of local ecosystems and good environmental prac-
tices. Those actions targeted the local school community
and the wider population. The main objective of the project
was to study the feasibility of a process for the eradication of
invasive mammalian species (cats, rodents, goats and sheep)
from Corvo Island, as well as to assess the impact of these
mammals, and of alien plant species (mainly cane and tam-
arisk), on seabird breeding success and their natural habi-
tats, respectively. In the context of this project Hervías
et al. () provided an insight into the local risks and
costs associated with these invasive species, and indicated
the lack of legislation concerning invasive alien species on
small Portuguese islands.

Methods

In our analysis we followed the methods used in Cruz &
Benedicto (), Cruz et al. () and D’Amato et al.
(). This methodology was created ad hoc in the context
of the LIFE Priolo project (Cruz & Benedicto, ; Cruz
et al., ) to address a new challenge, as there had been
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no previous studies of this kind for LIFE projects. Applying
this methodology provides the opportunity to investigate
whether it is replicable to other cases. This combination of
methods is used to assess both direct and indirect impacts of
the project on the local and regional economy and employ-
ment. The methods consist of gathering and analysing in-
formation about the project expenditure and direct job
creation, and investigating what multiplier effects occurred
in terms of the economy and employment (Fig. ). The dir-
ect impacts are associated with the project expenditure and
direct job creation. The indirect impacts are the wealth and
employment derived from the direct impacts, calculated by
means of economic and employment multipliers.

Understanding the direct economic impacts involves col-
lating expenses, resulting from the implementation of the
project actions, with a geographical disaggregation of the ex-
penditure, to obtain a clear view of how and where the

resources allocated for the project were used. Studying the
indirect economic impact of this type of project offers an
opportunity to also identify and assess the overall benefits
to the local and regional economy. The main tools used
are economic multipliers (Department of Prospective
Evaluation and Planning, ; Benedicto, ).
Regarding the impact on employment, the methods used as-
sess direct job creation (project staff and trainees), the jobs
supported indirectly by the project, and the expenditure of
staff members, trainees and volunteers. We used employ-
ment multipliers (Shiel et al., ; Department of
Prospective Evaluation and Planning, ; Cruz et al.,
; Gantioler & ten Brink, ) to assess employment
supported indirectly by the project; i.e. . jobs supported
for every one job created directly (Shiel et al., ;
Molloy et al., ). We estimated that expenditures between
EUR , (Department of Prospective Evaluation and
Planning, ) and EUR , (Cruz et al., , based
on Shiel et al., ), could support one job in the region.

Results

Direct economic impact

The direct expenses of the project (staff expenses, trips, ex-
ternal assistance, equipment, creation and implementation
of Corvo Biological Reserve, consumables, other costs and
overheads) and their geographical distribution are outlined
in Table . Of these, .% were accumulated in the Azores,
and .% on Corvo Island.

Corvo Biological Reserve is the most significant environ-
mental amenity created in the context of the project, consti-
tuting one of its main actions (Action C). It is expected to
have a long-term impact on local society, biodiversity con-
servation and the landscape, and the municipality is com-
mitted to maintaining this amenity into the future.
Expenditure on the Reserve amounted to EUR ,.,
% of which was paid to a specialist company from New
Zealand to design and build a pest-proof fence. If we exclude
the fence from our analysis of the geographical distribution
of the project expenses we conclude that .%of the budget
was spent directly on Corvo, and .% in the Azores.

Indirect economic impact

Assessment of indirect economic impacts is relevant be-
cause this information provides a deeper and more accurate
understanding of how the conservation project has influ-
enced local socio-economic dynamics. Considering various
economic sectors, Portugal’s Department of Prospective
Evaluation and Planning () calculated that for every
EUR  invested by the Azores Regional Government,
the regional gross domestic product increased by EUR

TABLE 1 Actions of the Safe Islands for Seabirds LIFE project in the
Azores Archipelago, Portugal.

Actions

A1 Baseline biodiversity
information

D1 Promote Biosphere Reserve

A2 Corvo local support
group

D2 Environmental Interpretation
Centre

A3 Rodent eradication
actions review

D3 Visitor trails

A4 Develop operational
plan

D4 Virtual Azores seabird centre

A5 Map alien mammal
distribution

D5 Promote local nature business

A6 Map alien plant
distribution

D6 Local awareness raising campaign

B1 Field tests for rat
eradication

D7 Training volunteers

B2 Compensation
measures

E1Monitoring plants, invertebrates &
birds

C1 Control of Arundo
donax

E2 Scientific commission

C2 Corvo Biological
Reserve

E3 Executive commission

C3 Remove alien
mammals

E4 Project management

C4 Control key alien
plants

E5 European BirdLife coordination

C5 Restore natural
vegetation

E6 Auditing

C6 Attract breeding
seabirds

E7 Layman’s report

C7 Waste management E8 Management by the Secretary of
Environment & Sea

C8 Cat tagging and
de-sexing

E9 Management by Corvo Town Hall

C9 Determine seabird
breeding success

E10 Management by the Royal
Society for the Protection of Birds

C10 Census seabird
populations

E11 After-LIFE Conservation Plan
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. (economic multiplier of .%), not accounting for
variation between islands. In the case of the Corvo LIFE pro-
ject, % of the expenses accumulated in the region (EUR
,.) were labour-related expenses on Corvo Island
(EUR ,.). Considering this figure and the size of
the local economy, we used a conservative multiplier of
% (Benedicto, ). Therefore, the direct expenses of
the project (EUR ,.) increased the Azorean gross
domestic product by EUR ,. during the  years of
the project. This is equivalent to EUR , per year. Taking
into account that the regional gross domestic product in
 was EUR ,,, (SREA, ) this implies a
.% increase.

On Corvo Island, where the total project expenditure was
EUR , (a mean of EUR , per year), the economic

impact of the project was considerable. There are no avail-
able statistics for the island’s gross domestic product but if
we multiply the regional per capita gross domestic product
by the number of inhabitants on the island ( in ), we
estimate a local gross domestic product of EUR ,, in
. Thus, local expenditure by the project represents .%
of the island’s gross domestic product. The project expendi-
tures and their multiplier effect also had an indirect impact
on employment creation.

Employment

Jobs created directly by the project consisted mostly of pro-
ject staff: three full-time staff members lived on the island

FIG. 1 General framework for
evaluating the socio-economic
impact of the conservation
project.

TABLE 2 Geographical and categorical distributions of the direct expenditure (EUR) of the Corvo LIFE project.

Geographical distribution of expenses

Categories of expenses Corvo Island Other Azorean islands Mainland Portugal International Total

Effective staff expenses 163,979.26 153,936.29 317,915.55
Trips 15,551.84 65,984.82 8,114.23 7,758.31 97,409.19
External assistance 17,891.50 1,408.20 51,623.66 58,345.53 129,268.89
Equipment 4,169.14 4,317.98 5,994.57 14,481.69
Corvo Biological
Reserve

18,646.57 970.00 97,963.26 117,579.83

Consumables 5,918.37 37,558.70 24,985.67 22,436.36 90,899.11
Other costs 4,621.61 6,696.34 7,113.82 1,017.99 19,449.76
Overheads 1,769.38 98.80 5,860.24 7,728.42
Total 209,731.96 (26.4%) 134,480.57 (16.9%) 251,061.65 (31.6%) 199,376.26 (25.1%) 794,650.44 (100.0%)
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for the duration of the project, during –, and a co-
ordinator was present intermittently during this time.
Additionally,  trainees and volunteers played a strategic
role in project development. They participated in the project
at no cost, and were fundamental to the economic impacts
of the project through their contribution to the local econ-
omy. The trainees and volunteers provided a total of ,
work days, or the equivalent of . full-time jobs, during
the  years of the project.

Based on Shiel et al. (), Cruz et al. () andMolloy
et al. (), we conclude that each full-time job created dir-
ectly by the project supported . jobs in the local economy.
According to Gantioler & ten Brink (), . is a common
multiplier (i.e. one job indirectly supporting . jobs).
However, given the small size of Corvo’s local economy,
and that most goods are imported, we consider . to be
an appropriate and realistic multiplier. Therefore, we esti-
mate that the . directly supported jobs (permanent staff,
trainees and volunteers) indirectly supported . jobs per
year in the local economy.

Project expenditure in the Autonomous Region of the
Azores, including Corvo (EUR ,., excluding staff
expenses; annual mean: EUR ,), also contributed in-
directly to supporting jobs. According to Shiel et al.
(), for every GBP , spent on the management of
Nature Reserves in the UK during – the equivalent
of one full-time job was supported. This amount was
equivalent to EUR , in . Based on regional data
(Department of Prospective Evaluation and Planning,
), every EUR , spent by the Azores Regional
Government during – supported one full-time
job in the region. However, the multiplier effect of govern-
ment expenditure may be higher than that of the project be-
cause government expenditure is across multiple sectors.
Moreover, multiplier effects are smaller in the economies
of small islands because their dependency on external pro-
duction results in higher capital outflow (Baaijens et al.,
). Considering these data from a conservative point of
view, we used a range of EUR ,–, for the estima-
tion of the multiplier effect. Thus we estimate that the mean
annual expenditure of EUR , supported .–. full-
time jobs in the Azores during the  years of the project.

We also consider that friends and family members of the
project staff (who might not otherwise have visited the is-
land) contributed to the regional economy. Visitors and
non-resident collaborators spent , days on Corvo dur-
ing the  years of the project (a mean of  days per year).
As a reference, the Azorean government estimates that dur-
ing –, , tourists spent , nights on the island
(c. .% of nights spent throughout the whole archipelago;
SREA, ). We estimate that, on average, every visitor
spent EUR  per day (Cruz et al., ), which gives a
mean expenditure of EUR , per year by visitors and
non-resident collaborators associated with the project. To

estimate the number of jobs supported indirectly by this ex-
penditure (.–. jobs) we used the same range used to
estimate the number of jobs supported indirectly by project
expenditure (excluding staff expenses; EUR ,–,).
Overall, we conclude that the project supported – jobs dir-
ectly and indirectly in the Azores region, mainly on Corvo
Island (– jobs; Table ).

Positive impacts on local natural and urban amenities

The project also provided an opportunity to improve local
natural and man-made amenities, and several project ac-
tions were aimed at implementing infrastructure for educa-
tional and leisure purposes: Corvo Biological Reserve
(. ha; Action C), High-altitude Biological Reserve (
ha; Action C), Anti-predator test area (Action C),
Pedagogical content for the local Environmental
Interpretation Centre (Action D), Greenhouse in the
school to cultivate native plant species (Action C), and
Development of new visitor trails (Action D).

Project actions also had multiple impacts in terms of the
preservation and enhancement of local ecosystem services
(present and future): preservation of biodiversity (the con-
servation actions supported the preservation of local bio-
diversity), leisure and tourist value (the project has
produced leaflets and guides, and local amenities; e.g. new
visitor trail, content for the Environmental Interpretation
Centre), landscape value (conservation of the natural land-
scape, preservation of its uniqueness), water supply (the
conservation of natural areas at high altitude benefits the is-
land’s water basins and protects the water supply), scientific
value (increased knowledge about local ecosystems, for in-
formed decision making), and educational value (environ-
mental education campaigns targeted at the local
population to increase local awareness of the challenges
the island faces).

Discussion

Because of their isolation, oceanic islands have a high level
of biological endemism (Chapuis et al., ; Dumont et al.,
). They are therefore important for biological diversity
and are often the focus of conservation projects. Given the
small scale of oceanic islands and archipelagos, which limits
their economic development, it is worthwhile assessing the
socio-economic impact of conservation projects. In the
Corvo LIFE project .% of project expenditure was on
the small island of Corvo, which shows that even without
an explicit economic objective such projects can have a sub-
stantial impact on small and local economies, benefiting
local contractors. However conservation projects should ac-
tively consider how they can benefit the local population
and increase the sense of local ownership of the project;
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for example, by employing local workers in the project or
using local shops and contactors for supplies. In addition
to the direct economic impact of a project, it is also import-
ant to assess the indirect socio-economic and environmen-
tal impact that such projects have in the long term, which is
particularly relevant in terms of local natural and urban
amenities. It is also crucial to understand that disclosure
of the socio-economic benefits of conservation projects is
important for obtaining local support.

We calculated that the Corvo LIFE project contributed
both directly (EUR ,. spent and . jobs created,
mostly on Corvo Island) and indirectly (EUR ,. in-
crease in the Azores regional gross domestic product, and
.–. jobs supported indirectly) to the regional economy.
In addition, through environmental restoration the project
improved amenities for the local population (increasing the
island’s attractiveness and improving local people’s quality
of life).

Comparing the impacts of various conservation projects
(Shiel et al., ; Cruz & Benedicto, ; Molloy et al, ;
University of Oregon, ; BenDor et al., ; The Trust
for Public Land, ) is not always relevant because the im-
pact depends on the methodology used, the initial budget
(annual and total), whether or not the value of ecosystem
services is included (e.g. the potential increase in carbon
capture or the preservation of landscapes and habitats va-
lued for their outdoor recreation potential), the geographic-
al and social situation at the project location, and the
duration of the project. Furthermore, there are non-
quantifiable benefits, such as positive impacts on local nat-
ural and urban amenities, which may not be considered.
Therefore, we propose that conservation projects should
be assessed using a standard methodology, which would fa-
cilitate the aggregation of data and give a broader insight
into the socio-economic impact of conservation projects
worldwide.

In this analysis we implemented the methods developed
by Cruz & Benedicto () and Cruz et al. (). These

methods were relatively easy to implement and replicate,
as they are based mainly on keeping a correct record of
the project’s expenses and employment. However, we con-
sider that there is room for improvement, particularly in the
case of conservation projects on small, remote islands; for
example, through estimating island- or region-specific mul-
tipliers, and taking into account that not all economic sec-
tors are affected equally (but see Boardman, ). Such
improvements, although challenging, would increase the ac-
curacy of the results and strengthen the credibility of the
process. To estimate these specific multipliers for Corvo
and the Autonomous Region of Azores it would be necessary
to conduct a survey to assess the economic input–output
model and economic fluxes of the companies most affected
by project and staff expenditure (e.g. Nielsen-Pincus &
Moseley, ; Morrissey & O’Donoghue, ). This is a
costly and time-consuming process and was not possible
within the project schedule. We recommend the develop-
ment of a standardized tool to provide simulated (in the pre-
project assessment phase) or real information (during and
after the project) to local communities and stakeholders, at
a low opportunity cost, on the expected or current socio-
economic impacts of a conservation project. As an incentive
for stakeholder involvement or public participation, or as a
decision-support instrument, this tool should be reliable,
and easy to use and understand by all concerned actors (de-
cision makers, managers, stakeholders and local people).

We emphasize the need to rethink the whole process of
designing and pre-assessing conservation projects (before
approval for funding), to optimize their impact on local
economies, and increase awareness among local people,
practitioners and decision makers of the local socio-
economic benefits derived from such projects. It is of funda-
mental and strategic importance to increase awareness
among project leaders, managers and sponsors of the need
to prioritize expenditure in the regions or locations where
the projects take place, to maximize their socio-economic
impact at the local/regional level. It is reasonable to assume

TABLE 3 Jobs supported directly and indirectly by the Corvo LIFE project, with the equivalent number of full-time jobs supported per year.

Equivalent no. of jobs supported per year

Direct jobs
Staff 3 full-time jobs 3
Internships 2,179 days 1.5
Indirect jobs
Employees, interns and volunteers 0.1 per annual direct job (staff and interns) = (3 +

1.5) × 0.1 = 0.5
0.5

Project expenditure in the Azores region
(excluding staff costs)

EUR 166,245 (EUR 41,561.25 per year) 0.9–1.7

Visits to the project, expenditure on Corvo
Island

EUR 12,000 (EUR 3,000 per year) 0.06–0.11

Total direct and indirect jobs 6 (5.96)–7 (6.81)
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that an awareness of a project’s socio-economic benefits
would ensure stronger local support for conservation
efforts.
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