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Chile has gained a reputation as the Latin American economic suc­
cess story of the 1990s. Domestic savings rates are high, foreign investment
continues to expand, inflation remains single-digit, and economic growth
has averaged 6 percent annually from 1984 to 1995. In the seven years of de­
mocratic government since 1989, the poor have begun to share some of the
benefits of this growth. From 1989 to 1993, unemployment fell from 12.2
percent to 4.9 percent, and social expenditures increased by a third in real
terms (Hojman 1995). But Chile's impressive recent record of sustained eco­
nomic development coupled with improvements in social justice has in­
curred significant environmental costs that raise doubts about the ecologi­
cal sustainability of the Chilean model (Meller, O'Ryan, and Solimano 1996).

The country's economic growth has been led by exports of natural
resources. But its continued dependence on resource industries poses a
special threat to endangered native ecosystems, especially the Valdivian
rain forest. This article will explore the past and likely future impacts of
resource-led development on four forest ecosystems in Los Lagos, the
Chilean Lake Region. Each forest type presents a different species compo­
sition and a different management dilemma. One forest ecosystem offers
sustainable economic opportunities. The other three have little economic
potential but are irreplaceable biological and cultural resources. The dan­
ger is that these three forests will be judged solely on their contribution to
resource exports and that narrow economic interests will obtain tacit ap­
proval for the destruction of what may be Chile's greatest intangible asset.

The relationship between resource exports and the period of rapid
growth in Chile is striking. Total exports doubled in value between 1987
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and 1994, while forestry exports nearly tripled (INFOR 1994). In 1994 min­
ing (especially copper mining) generated 44 percent of Chile's export
earnings, but that figure represents a decline from 85 percent in 1970
(Meller, O'Ryan, and Solimano 1996). Copper is no longer the country's
only export staple and may soon be one of four. Since the military gov­
ernment first adopted export-led development as a strategy in 1975, fruit,
fish, and especially forest products have expanded at least tenfold. Former
Treasury Secretary Alejandro Foxley, when complimented on Chile's eco­
nomic success, credited the country's natural resources for its success)
But Foxley is too modest. Chile's most successful resource exports are
crops, not wild stocks. Natural forests and fisheries have been declining
for many years, and industry has replaced them with exotic species, in­
troduced trees and fish that can exploit Chile's natural environmental ad­
vantages. Irrigated orchards and vineyards supply Chilean fruit exports,
aquaculture provides Chilean salmon exports, and timber plantations
have supplied a rapidly growing softwood lumber and pulp industry. An
activist government played a large role in generating those industries. De­
creto Ley 701, the Forest Law of 1974, provided public subsidies for three­
quarters of the costs of planting and tending trees. It has been credited
with generating an internationally competitive forest industry (Wise­
carver and Tardones 1989; Clapp 1995a) but also criticized for its effects on
the rural population and native forest ecosystems (Cruz and Rivera 1983;
Cavieres et al. 1986; Lara and Veblen 1993; Clapp 1995b).

Foxley's reply nevertheless reflects current consensus among the
Chilean business and political elites that the country's economic growth
depends on continuing and expanding resource exports, not on diversify­
ing away from them. Chile has captured some forward linkages in the pro­
cessing of its resources, but its greatest success in world markets continues
to be as a supplier of minimally processed resource commodities that have
little value added (Gwynne 1993). Continued economic expansion is held
to depend on the extension of extraction to every conceivable natural re­
source. The Chilean forestry debate is dominated by economism and de­
velopmentalism-the ideas that material incentives and economic values
ultimately determine human action and that the country is too poor not to
make each natural resource yield its fullest economic potentia1.2 Accord­
ing to this perspective, conservation means not preservation but the in­
tensification of resource exploitation because only a sustainably profitable

1. Moneyline, Cable News Network, 10 Jan. 1993.
2. The economism of resource managers is the legacy of the military's team of economic

advisors. Most were neoliberal economists trained under Milton Friedman and Friedrich von
Hayek at the University of Chicago. Nicknamed "the Chicago Boys" by supporters and op­
ponents alike, they and their policies have been studied by many (e.g., Whitehead 1986). The
Chicago Boys imposed monetarist measures in finance and stripped away the industrial
policies accumulated over forty years of import substitution, proposing that the market
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resource industry can guarantee maintenance of that resource. According
to this perspective, without the incentive of profit from management, the
resource will be degraded or replaced entirely by economic man (e.g.,
Hartwig 1991). If a forest ecosystem cannot be made to produce a profit, it
will be replaced by a plantation that will.

Such is the shared ideology of a growth coalition of business lead­
ers, government, professionals, and labor unions, all of whom support
proposals for intensive use of Chilean native forests to produce hardwood
chips for export. They have welcomed the chip market as a chance to make
money from a resource that has been marginal since plantation-grown
pine replaced native lumber in the 1950s. The first shipments of chips were
exported in 198~ and since 1990, wood chips have become Chile's largest
timber export by volume. During the twelve-month period ending in
April 1995, the volume increased at an annual rate of 40 percent (Chile
Forestal 1995d). The boom in hardwood chips has also accelerated dramat­
ically the clearing of the Valdivian rain forest.

The visible effects of chip exports have generated growing environ­
mentalist opposition that threatens to undermine the consensus in favor
of resource-led development. Since 1990, a broad national debate has been
taking place over the successor to the forest law of 1974-and ultimately
the future of the native forest. Many proposals for a native forest law have
been circulated, but none has yet emerged. Instead, the Proyecto de Ley de
Bosque Nativo has become an omnibus bill. It is expected to establish pol­
icy on issues ranging from biological diversity and old-growth forests to
public subsidies for forest management and substitution of exotic species.
Originally expected in 1994, the new law has been frozen in the legislature
through 199Z The government's search for consensus appears to have
failed, and the lack of consensus has turned into paralysis.

Chileans' long wait for the next forest law illustrates the obstacles
to developing ecologically appropriate forest policies in resource-depen­
dent societies. The balance between environment and development in the
Lake Region hinges on the application of concepts of sustainability to
Chile's unique forest ecosystems. Environmentalists and timber interests
have offered radically different proposals, both of them justified as forms
of sustainable development. The mantle of sustainable development is
popular because it promises to reconcile ecological and economic priori­
ties (Adams 1995; Lele 1991). But although it has been claimed by groups
all along the political spectrum, no reconciliation has taken place. Sus-

should determine which industries thrived and which died. But the resource sectors were
not subjected to as stern a test. Adhering to traditional notions that Latin America's com­
parative advantage lay in resources (see Cardoso and Faletto 1979), the military expected
that commodity exports would replace manufacturing as the engine of growth. Thus
Chilean developmentalism also springs from resource-subsidy policies that preceded the
Chicago Boys and were left in place (Clapp 1995a).
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tainable development in Chile has been invoked to justify the conversion
of old-growth forests to tree farms (Hartwig 1991) and to oppose any for­
est clearing at all.3 The underlying disagreement is over what is to be sus­
tained: timber production, corporate profits, employment levels, ecosys­
tems, or rural communities? Each of the five priorities has its partisans in
current Chilean debates, but none has yet prevailed. Chilean forest policy
is stalemated, and in the absence of a definitive new law, the status quo
drags on. Forest is being cleared rapidly in the Lake Region and may lead
to widespread replacement of the native forest by exotic plantations.

This article will review the Valdivian rain forest and four of its main
forest types, distinguishing among the four conservation issues they pre­
sent: endangered species protection, value-added manufacturing, substi­
tution by exotic plantations, and the fate of the remaining old-growth
forests. I will conclude by considering the delay in passing a new forest
law and its implications for Chile's temperate rain forests. As long as
Chileans recognize only the economic values of their forests, development
seems likely to be dominated by resource depletion, ecosystem degrada­
tion, and exotic replacement.

THE V ALDIVIAN RAIN FOREST

This remnant of a tropical forest in a nontropical zone comprises
many species whose physiognomies reflect their evolution under warmer
conditions (Hueck 1978). As the South American continent became cooler
and drier during the Quaternary period, the mild and rainy climate of the
Lake Region served as a refuge for species from the more widespread
tropical forests of the Tertiary (Ramirez 1987). The biological diversity of
the forest reaches its peak in the Lake Region, a temperate marine climate
ideal for tree growth. Rainfall is abundant in all seasons and heaviest in
the winter. Temperatures are cool year-round, but frost is never severe.

Most species are evergreen hardwoods. Nine coniferous species are
restricted to marginal environments or to the understory of the rain for­
est.4 The understory is complex: ferns, mosses, and bamboos cover the for­
est floor, while lichens, epiphytes, and seventeen varieties of red-flowering
vines cover the tree branches (Hoffmann 1991). The structural complexity
of the Valdivian understory impressed Charles Darwin in the 1830s: "The
wood is so intricate that a person who has never seen it will not be able to

3. Adriana Hoffman, '~stillas j!No!" £1 Mercurio, 11 Oct. 1995.
4. The Chilean araucaria (Araucaria araucana) and incense cedar (Austrocedrus chilensis) col­

onize dry rocky spots. The Guaitecas cypress (Pilgerodendron uvifera), the rare dwarf cypress
(Dacrydium fonckii), and the alerce (Fitzroya cupressoides) grow in superhumid environments,
particularly the acidic bogs of the rain forest. The four Podocarpus species grow as isolated
constituents of old-growth forests, where their seeds are consumed by birds. Scattered
throughout mountain forests, they grow as shade-tolerant individuals in the understory.
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imagine such a confused mass of dead and dying trunks. I am sure often­
times for quarter of an hour our feet never touched the ground, being gen­
erally from 10 to 20 feet above it; at other times, like foxes, one after the
other we crept on our hands and knees under the rotten trunks. [The trees]
were matted together by Bamboos or Canes. Here our party were more
like fish struggling in a net than any other animal" (Darwin 1988).

Mapping the different forests within the region is notoriously diffi­
cult. At least twenty-seven different evergreen tree species grow within the
Valdivian rain forest. Individual species vary in their ability to adapt to dis­
turbance,S particularly in the spectrum of shade-tolerance (see table 1). The
rain forest has little natural resistance to fire, most species having thin bark
and low drought-tolerance. Consequently, large areas have been scarred by
fires of human origin (Perez Rosales 1882; C. Donoso 1983). Indicator
species show a gradual shift from the sclerophyll forests of central Chile to
the full-fledged rain forest of the Lake Region to the south (Hueck 1978;
Quintanilla 1983). The evergreen rain forest is a catchall term for a mix of as­
sociations, or combinations of dominant and secondary tree species. They
have been categorized differently by various authors: Veblen and Schlegel
(1982) identified sixteen associations, while Ramirez and Figueroa (1987)
found twenty-three.6 But the gradations between different types are so im­
perceptible that Claudio Donoso (1989) concluded that the different asso­
ciations are more arbitrary than helpful and calls them simply "evergreen."

European colonization of this region of Chile began in the 1840s
and spread quickly through the lowlands during the later nineteenth cen­
tury. The central valley is now an entirely humanized landscape, with
only small patches of native forest maintained as woodlots. Four major
forest types remain in the Andes and the coastal range (see figure 1),7 all
of them substantially affected by human intervention. First, the alerce has
disappeared from much of its original range, although the remaining old­
growth alerces have been afforded legal protection. Second, the deciduous

5. Regeneration is often unpredictable in that many species produce abundant seed only
infrequently. For the coigiie, canelo, meli, and olivillo, annual seed production can vary by a
factor of ten (C. Oonoso 1989).

6. For many years, Chilean authors distinguished the evergreen forests of Chiloe from the
Valdivian rain forest of the mainland (e.g., Yudelevich et al. 1967) because of its distinctive
variety of coigiie (Nothofagus nitida) and concentrations of canelo (Drimys winteri). But both
species are also found in the Valdivian forest. Quintanilla (1983) distinguished belts of ulmo­
olivillo, ulmo-tineo, coigiie-tineo-mafiio, and tepa-tineo, differentiated by altitude and ex­
posure to the prevailing westerly winds. Ramirez and Figueroa (1987) developed a statisti­
cal measure of floristic affinity delimiting forests of olivillo, coigiie-ulmo, arrayan, and
tepa-tineo within the evergreen forest.

Z Many authors have mapped or zoned the forests (Oberdorfer 1960; Yudelevich et al.
1967; Veblen and Schlegel 1982; Quintanilla 1983; C. Oonoso 1983; Ramirez and Figueroa
1987). A national forest survey based on aerial photos was undertaken in 1996. When pub­
lished, it will be the authoritative source.
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TABLE 1. Evergreen Trees of the Valdivian Rainforest
Family and Common Range in Shade Main Use Pricea
Species Name Latitude Tolerance

Nothofagaceae
Nothofagus dombeyi coigiie 35-45°5 pioneer hardwood 170
Nothofagus nitida coigiie de 39-48°5 medium hardwood

Chiloe
Nothofagus betuloides coigiie de 40-56°5 medium hardwood

Magallanes
Proteaceae
Embothrium coccineum notro, 35-56°5 pioneer cabinetryb

ciruelillo
Gevuina avellana avellano 33-45°5 medium cabinetryb
Lomalia dentata pinol 34-44°5 shade-tolerant
Lomatia ferruginea fuinque 35-54°5 understory
Lomalia hirsuta radal 30-44°5 pioneer cabinetryb

Podocarpaceae manio
Podocarpus nubigena macho 39-48°5 understory softwood 188
Podocarpus saligna manio de 35-44°5 medium softwood 188

hojas largas
Prumnopitys andina lleuque 35-46°5 shade-tolerant softwood 188
Saxegothea conspicua manio de 35-46°5 shade-tolerant softwood 188

hojas cortas
Cupressaceae
Fitzroya cupressoides alerce 39-43°5 shade- protected 446

intolerant
Pilgerodendron cipres de 40-56°5 shade-
uviferum las guaitecas intolerant

Monimiaceae
Laurelia philippiana tepa 37-47°5 shade-tolerant hardwood 221
Laurelia sempervirens laurel 35-42°5 medium hardwood 271

Cunoniaceae
Weinmannia
trichosperma tineo 35-47°5 pioneer veneer

Caldcluvia paniculata tiaca 36-46°5 medium

Myrtaceae
Amomyrtus luma luma 37-48°5 understory fruit
Amomyrtus meli meli 39-44°5 understory fruit
Blepharocalyx
cruckshanksii temu 34-44°5 understory

Luma apiculata arrayan 34-44°5 understory ornamental
Myrceugenia exsucca pitra 32-44°5 understory

Aextoxicaceae
Aextoxicon punctatum olivillo 35-43°5 extremely fuel 275

tolerant
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TAB L E 1. Evergreen Trees of the Valdivian Rainforest (continued)
Family and Common Range in Shade
Species Name Latitude Tolerance

Main Use Pricea

fuel 171

33-41 °S shade-tolerant cabinetryb

35-44°S shade-toleranttrevo

lingue

Eucryphiaceae
Eucryphia cordifolia ulmo 37-44°5 medium

Lauraceae
Persea lingue

Compositae
Dasyphillum
diacanthoides

Winteraceae
Drimys winteri canelo 30-56°5 medium medicine

Sources: Adriana Hoffman, Flora silvestre de Chile: Zona Araucana (Santiago: Fundaci6n
Claudio Ga~ 1991); Claudio Donoso, '~ntecedentes basicos para la silvicultura del tipo
forestal siempreverde," Bosque 10, no. 1 (1989): 37-53; Juan Diaz-Vaz et al., Maderas comer­
dales de Chile (Valdivia: Marisa Cuneo, 1989); and INFOR, Estadisticas Forestales 1993, Bo­
letin Estadistico no. 17 (Santiago: Instituto Forestal, 1993).

a Price data are listed for FOB (in U.S. dollars) per cubic meter of sawn lumber for 1992. If
INFOR (1993) lists multiple quality grades, the price is for the highest grade. For purposes
of comparison, rauli sold for $554 per cubic meter in 1992; plantation-grown pine sold for
$133. The lumber markets do not distinguish between the various species of coigiie and
manio. The absence of a price suggests that the available volume of that species is so low
that INFOR (1993) could not find enough data to establish a price.
b Denotes a species that provides high-quality wood but in volumes so low that industrial
use is currently impossible.

southern beech forests have been heavily logged. While no old-growth
stands remain, the southern beech forests offer the greatest potential for
sustainable forest development. Second-growth stands will soon mature in
quantities sufficient to support a growth industry based on value-added
manufacturing. Third, the coastal evergreen rain forest has been stripped
of its high-quality lumber. It is ecologically largely intact but economically
degraded and is threatened with replacement by eucalyptus plantations.
Finally, the Valdivian rain forest in the Andes and the fjords, which con­
tains most of Chile's remaining ancient forests, is under intense pressure
from the hardwood chip industry. Each forest type has its own distinctive
ecology and history of human use and requires specially tailored policy
prescriptions. But in Chile toda~ forest ecology is inseparably bound up
with resource politics. Ecological lessons from one forest are applied indis­
criminately to all forests and appropriated to justify unsustainable policies
in political debate. Each forest type will be considered in turn.

The Alerce Forests: Endangered Species and Ecosystem Preservation

The alerce (Fitzroya cupressoides) once dominated large areas of
southern Chile. It now survives under government protection in only a
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few isolated highlands. Before human impact, longevity, not adaptability,
was the alerce's natural advantage. Its reddish bark is thin and paper~
making it vulnerable to fire, and its seedlings require abundant light and
water to grow. The alerce's evolutionary strategy has been to outlast com­
petitors, awaiting a disturbance that will create the bare mineral soil in
which it can grow without competition (Veblen and Ashton 1982). The
oldest documented alerce, in the Parque Nacional Alerce Andino, south­
east of Puerto Montt, has survived for forty-two hundred years (Chile
Forestal 1991a). Alerce forests are thus by definition old-growth forests.
Young alerces are very rare. I have seen only two, both growing in rock
and gravel exposed by a landslide.

Alerces once extended from Valdivia south to central Chiloe in the
coastal range, and from Puyehue Volcano in the Andes south to Corco­
vado Volcano. Alerces were also found in the swamps of the central valley
between Puerto Varas and Puerto Montt and in a few Andean rain forests
in Argentina. Many alerce forests are dominated by standing snags
bleached from long exposure to the elements. Dead alerces may outnum­
ber living ones even in an undisturbed forest. Most disturbed forests re­
main only as stands of skeletons because logging and fires of huma,n ori­
gin have killed the seed sources that could permit regeneration in much of
the alerce's range.8 This tree survives only in national parks and in iso­
lated highlands above the fjords.

8. Fire and extraction of alerce timber quickly reduced the stocks of standing wood. The fires
of 1863, set to clear the forest during a brief drought, left miles of dead alerce between Puerto
Varas and Puerto Montt. The stumps have long since been converted to shingles, and no low-
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The scarcity of the alerce sterns in part from its slow regeneration.
An alerce rarely grows more than three centimeters a year, although over
centuries, some specimens have reached fifty meters in height and four in
width.9 Only in recent years have Chileans agreed that the alerce's slow re­
generation makes it a nonrenewable resource, at least not in a human life­
time. The designation of national parks in Los Alerzales in the coastal
range south of Valdivia and the Alerce Andino in the Andes southeast of
Puerto Montt protected some of the remaining stands, but cutting contin­
ued throughout the 1960s, especially on the Contao Peninsula south of
Reloncavi Fjord. Finally in 1976, the military government declared the
species a national monument, prohibiting the cutting of standing alerces,
dead or alive. Fallen logs, which do not rot, may be cut up for wood.

Debate continues over the effectiveness of such protection. The
exception granted to cutting wood from fallen logs makes enforcement
difficult because the market and its regulators cannot distinguish shingles
cut from fallen logs and those cut from living trees. Only loggers caught
in the act of felling a tree can be punished. Illegal cutting of alerce con­
tinues on a small scale in the fjords. Old trees are felled during the sum­
mer, and winter floods carry the trunks down the glacially steepened val­
ley walls. The loggers return in the spring to collect the logs floating in the
fjord waters. Thus in reality, the government ban prevents the large-scale
destruction of the remaining stands but leaves the ecosystem of the alerce
vulnerable.

An attempt to create a land reserve sufficient to guarantee protec­
tion of the ecosystem as well as the species has generated a political
firestorm. Douglas Tompkins, a U.S. entrepreneur and a deep ecologist,
purchased private holdings around Quintupeu and Cahuelm6 Fjords, ex­
tending from the Pacific Ocean to the Argentine border. He gradually
amassed 270,000 hectares in an attempt to set aside the rain forest con­
taining the country's largest remaining unlogged stands of alerce.10 Tomp-

land alerce stands remain. Loggers exhausted the accessible groves in the coastal range as
early as the 1850s (C. Donoso 1983). Less accessible stands in the coastal range and the Andes
were exploited from the 1930s through the 1960s, and fires spread.to many unlogged forests.
In the coastal range south of Valdivia, forest fires burned out of control during the summers
of 1908, 1953, and 1956 (Salas 1991). The fire left the broad-leaved evergreen forests in the val­
leys mostly unscathed but burned many stands growing on the summit plateau, leaving be­
hind a forest of skeletons. A 1983 survey of remaining alerce forests found that 53 percent had
been burned (Schmidt and Lara 1985). Most of the burned stands show no signs of regener­
ation (Veblen and Ashton 1982).

9. Early chroniclers marveled at the alerce's great size. Diego Rosales reported in 1878 that
one specimen required fifteen men to encircle it. His most enthusiastic comments, however,
were reserved for its dusky red wood: light, fine-grained, and prized by woodcarvers. Grow­
ing in swampy conditions, this wood is almost impervious to rot. Alerce shingles were the
only exports from Chiloe and Llanquihue during the early years of settlement and served as
a medium of exchange in frontier Chile (Darwin 1988).

10. Jon Bowermaster, "Take This Park and Love It," New York Times Magazine, 3 Sept. 1995.
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kins's proposed park has triggered long-standing Chilean fears that the
narrow country will be cut in half by foreign interests.11 A coalition of the
military, the Catholic Church, and the forest industry has united in oppo­
sition to the proposed park.12 Yet Tompkins's original goal of ecosystem
protection is now closer to fulfillment. The Universidad Cat61ica de Val­
paraiso owns 12,000 hectares in the center of Tompkins's holdings and has
declined to sell the land to him or to the Chilean state, announcing that it
would create an ecological park of its own.13 The protected area is contin­
uous and the ecosystem largely intact, although the jurisdiction will prob­
ably remain divided.

The relative success of the ban on cutting alerce has led to propos­
als to declare other species as national monuments. The government has
agreed in several cases. The araucaria (Araucaria araucana) was the second
species to receive protection, but for clearly specified reasons: it is the sig­
nature tree of Araucania, an important tourist attraction, and the tree's
nuts are essential to the subsistence of the indigenous Mapuche.14 The
government presented its declaration as a "gesture of consideration and
respect for community" (Chile Forestal 1990b). In 1994 the Eduardo Frei ad­
ministration gave national monument status to five rare species growing
in central Chile. Capitalists in the forest sector anticipate further conser­
vation proposals and decrees and seem prepared to fight them all the way.
The Corporaci6n de Madera (CORMA), the industry's gremio complains
that the industry has lost confidence because its members do not know
when another species will be declared a national monument.

The limits of national-monument designation as a political tactic
have been established in the far south, where the government has refused

11. The military's concern was as much for symbolic reasons as for security concerns,
given that the land is mountainous and inaccessible. The glaciated highlands are dissected
by steep U-shaped valleys culminating in the fjords. Because the land is not suitable for an
overland road, the southern highway currently bypasses the fjords with a ferry link.

12. The military perceives a physical obstacle to national unity. The Left and the Right are
united in their suspicions: socialist deputy Jaime Naranjo declared it "extremely dangerous
... to transfer enormous areas of land to foreigners" (Rivadeneira 1995). He warned darkly
that Tompkins has set back the cause of conservation. But it is not just foreign ownership that
has stirred opposition. Multinational forestry companies have been purchasing large areas
of forest land for years. Tompkins's advocacy of zero population growth aroused opposition
by the Catholic Church, which has been joined by the military and native forest industry in
pressing the government to block the park.

13. "UCV creare} parque ecol6gico en Huinay," £1 Mercurio, 26 Mar. 1996, p. 1.
14. The military government originally designated the araucaria and alerce as national

monuments in 1976 but rescinded the protection of the araucaria after the Corte Suprema up­
held a landowner's claim that protection constituted a taking of private property that re­
quired compensation. One of the earliest environmental policies of the democratic govern­
ment was the 1990 restoration of the araucaria's protected status. See Ivan Fredes, '~cci6n

legal contra prohibici6n para tala de la araucaria," £1 Mercurio, 12 Nov. 1990. This decision
was made possible by a combination of concerns for the ecosystem, the scenic land-
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to protect the lenga (Nothofagus pumilio) from commercial logging. Lenga
trees grow near the timberline in the frontier and lake regions. Near Cape
Horn, they grow at sea level in dense single-species stands, a structure
that simplifies timber extraction and forest regeneration. Harald Schmidt
(1989) found that selection cutting increased wood yields tenfold in the
lenga forests and that the rotation for sawmill-quality lumber could be re­
duced by a factor of three to a rotation of 120 years. RENACE (Red Na­
cional de Acci6n EcoI6gica), a coalition of environment groups, has lob­
bied for the lenga to be designated a national monument, but that appeal
has been rejected. Loggers point out that the lenga is neither vulnerable
nor endangered: the species is abundant, reasonably valuable, and regen­
erates well. It is in no danger of extinction, provides no special foods or
secondary products, and has no unique value in indigenous or national
culture.1S Industrial logging of lenga began in January 1992.16 In the
process, candidates for national-monument status have been restricted
implicitly to species that are rare and slow-growing and have special
scenic or cultural value.

Value Forestry and the Southern Beeches

Chilean environmentalists have not yet succeeded in attaching such
values to species as common and resilient as the southern beeches. Of the
nine species in Chile, several are abundant and fast-growing. Rauli
(Nothofagus alpina) offers excellent prospects for sustainable timber pro­
duction without further ecological degradation. The deciduous rauli
grows in single-species stands in the Andean foothills north of Puyehue
Volcano (see figure 2). Smaller patches of second-growth stands appear on
the leeward slopes of the coastal range.

Rauli forests provided most of the raw material for the Chilean
lumber industry from the 1880s to the 1940s. Loggers selected the best old­
growth rauli specimens for cutting, leaving the rest in a process that
Chileans call floreo (high-grading). By the 1950s, the hardwood industry
was in decline because high-quality wood had been exhausted. Economi-

scape, and the resurgence of campaigns for indigenous rights. The decree cited the arau­
caria's designation as a "vulnerable species" and its importance as a tourist attraction in the
frontier region but "fundamentally, the cultural and anthropological importance that it rep­
resents for the Araucanian people" (Chile Forestal 1990b).

15. As designed, the lenga projects will sustain neither employment nor wood volumes be­
yond thirty years. The old-growth lenga designated as production forest will be depleted
within thirty years, while second-growth trees will not reach harvestable size for a century.
Harvest levels have been front-loaded to guarantee initial profitability, according to Luis
Otero (interviewed in Jan. 1991). The inevitable shortfall after thirty years will lead to pres­
sure from lumber mills and unemployed loggers to open up forests currently protected for
habitat.

16. El Mercurio, 3 Dec. 1991.
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cally degraded by a century of high-grading, the native forest of the 1980s
seemed an unlikely target for new investment. But the native timber in­
dustry has shown signs of rejuvenation. Corporate as well as individual
landowners have begun to thin the regenerating stands in anticipation of
rising prices for decorative and cabinet hardwoods (Grosse 1989).

This scenario is the appealing vision of "value forestr~" beloved of
hardwood foresters everywhere. Value forestry has been presented as an
industry that combines rising prices, environmentally benign harvesting,
extensive forward linkages and multiplier effects, precision manufactur­
ing, and quality control in a worldwide network linked by a system of
just-in-time distribution (Leslie 1987b). Rauli fits the value-forestry sce­
nario in both economic and ecological terms. It regenerates well in an
open, partially shaded understory, making it an ideal species for continu­
ous selective cutting, a technique that preserves much of the original en­
vironment as habitat and natural landscape. The saplings of a young rauli
forest respond well to thinning, which reduces competition within dense
stands. Average annual growth in the second-growth forest is between
fourteen and twenty-two cubic meters per hectare, with rotations between
thirty and forty years. Plantations of rauli are somewhat less productive
(P. Donoso et aI. 1993; Grosse 1993). Hans Grosse (1989) reported annual
volume increments in managed stands near Panguipulli of thirty-one cubic
meters per hectare, rivaling the yields for exotic pines and eucalyptus.

The red-orange rauli heartwood compares in form and beauty to
prized furniture woods. European furniture producers, faced with de­
clining supplies of domestic and African hardwoods (Panayotou and Ash­
ton 1992), have become increasingly interested in Chilean hardwood. Rauli
sold for 554 dollars (U.S.) per cubic meter in 1992 and increased to 646 dol­
lars in 1993, more than twice the price of any other Chilean wood (except
for the protected alerce) and more than three times that for pine lumber
(INFOR 1993). At those prices, the returns on investment in managing sec­
ond-growth rauli are highly attractive, and rauli forests in the northern
part of the Lake Region have come under intensive forest management.17

Rauli is therefore an excellent candidate for the value-forestry sce­
nario. Value forestry is also a plausible gamble for a few other Chilean
species. For most, however, it is no more than wishful thinking. Some na­
tive species may find acceptance among carpenters and cabinetmakers,
but few hardwoods are as attractive in color and grain or as ea~ily worked
as rauli. Valuable species-especially notro, avellano, tineo, and lingue­
have been depleted. Other species that are still abundant have flaws that

17. The French consortium Pexma invested 18 million dollars in a modern sawmill in Entre
Lagos in 1991 for its lumber operations in Panguipulli, near the southern limits of the raulf
forests (Cabello 1991). Pexma bought the Panguipulli forest, a state-owned complex de­
signed to manage the extensive forests of coigiie and rauli around Panguipulli and the
nearby lakes (Stolzenbach 1979).
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limit their uses. Coigiie (Nothofagus dombeyi), the dominant tree in most
Andean forests,I8 is the most abundant species in the rain forest. It re­
sponds to thinning and management with high yields, up to twenty-two
cubic meters per hectare annually (P. Donoso et al. 1993), a figure rivaling
pine plantations. But as a cabinet wood, coigiie's pale hardwood has high
moisture levels that make it prone to warping and collapse during drying.
Those faults are reflected in its low price (see table 1). In the coastal range
and Chiloe, tepa, ulmo, and canelo each account for 10 to 17 percent of the
forest (Altamirano 1995). But the amount of each species available is small,
and the quality unpredictable. The uses of these native woods are well
known (see Diaz-Vaz et al. 1989), but only the deciduous rauli and lenga
have secure niches in international specialty wood markets.

The Montane Rain Forest and the Hardwood Chip Market

The evergreen rain-forest species cannot compete with exotic plan­
tation species in lumber markets where consistent quality is a prime sell­
ing point. They are sold instead as wood chips to the Japanese paper in­
dustry. The chip industry is the most rapidly growing subsector of the
Chilean forest industry and the one that adds the least value to the wood.

Since 1987 the Valdivian rain forest has been subjected to the most
intensive logging in its history. A few inaccessible areas of the native for­
est have been preserved intact in the mountains of the Lake Region, but
most have already been logged. The currently low quality of most native
woods can be traced to the widespread practice of high-grading (floreo).
Loggers in the Valdivian forests have long cut selectivel~ without plan­
ning for forest regeneration. Woodcutters felled the largest and straightest
trees, leaving behind those with crooked trunks, insect damage, or heart
rot. High-grading thus has left the forests with large volumes of biomass,
but little of the remaining wood is suitable for sawmilling.19

The extraction of the most valuable specimens has reduced the ge­
netic quality of the harvested tree species from the point of view of wood
production but left many forests otherwise ecologically intact. Chilean
forestry companies label the native forest "degraded," but it is anything

18. Coigiie dominates the Andean forests, growing in groves of equal age that date from a
single episode of forest destruction and recolonization (von Buch 1990). Earthquakes and vol­
canic eruptions, heavy precipitation on glacially oversteepened slopes, and the slide-suscep­
tible soils developed on volcanic ash combine to topple the Andean forests frequently. In the
quake of 1960, 5 percent of the Andean forests were destroyed by landslides (Veblen 1982a).

19. The future of the evergreen forest as a source of lumber remains in doubt. Forestal San
Jose, in addition to its mechanized loading dock and chip plant near Puerto Montt, estab­
lished a sawmill, but it was shut down when the company could not get enough quality
wood to operate at a profit (Baftados 1991b).
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but degraded as wildlife habitat. Dead snags and dying trees are more
densely inhabited than the healthiest of trees. Ecologists are only now dis­
covering the complexity of life in the treetops. In old-growth forest ecosys­
tems, crooked and half-dead trees provide habitat for birds, insects, and
mammals that nest in wood cavities (FEMAT 1993; Lindenmayer and Nor­
ton 1994). The forest openings left by taking large trees create sunny glades
that support lush growths of smaller plant and animal life. Thus the se­
lectively logged evergreen forest, part juvenile and part dying, is one of
the most biologically and structurally diverse landscapes in Chile.

Until 1986 the submarginal economic value of these forests gave
them a measure of protection, despite repeated proposals to intensify
management of the native forest. The Haig Commission (Haig and Tees­
dale 1946) predicted a shortage of raw material for wood manufacturers.
Reports by the United Nations Food and Agriculture Organization (FAO)
repeatedly urged the extraction of the older trees of low value in an at­
tempt to promote healthier young trees.20 Such a project would require ex­
tensive labor with uncertain future returns, however, and was never
funded. The Corporaci6n de Madera (CORMA), the primary association
of Chilean forestry companies, declared the Chilean native forest ex­
hausted, recommending as early as 1965 a full conversion to plantations
of exotic species. CORMA's enthusiasm for exotic species reflected the
judgment that the native forest had no value beyond its standing wood.
Lacking careful studies and influenced by the forest's slow recovery from
fire, many foresters generalized the slow growth of the alerce to all
Chilean species. As a result, the native forest was viewed as an extractive
resource, practically nonrenewable and therefore not wo:r;th managing.
Protection of the alerce and the araucaria have further reduced the poten­
tial commodity value of the native forest by setting aside the remnants of
two of the highest-priced woods from the market.

Before industrial markets, the primary use for the native woods
was for fuel. With the quadrupling of oil prices during the 1970s and the
impoverishment of large segments of the population following the 1973
coup, households in the Lake Region reverted to using firewood for
heat.21 Like selective logging, however, the gathering of firewood implies

20. The FAG issued reports on Chilean forest resources after World War II, in 1956 and in
1962. The FAG assisted the Ministerio de Agricultura in evaluating Chile's forest resources
between 1966 and 1968, but the recommendations for managing the native forest were dis­
carded with the change of administration in 1970. The latest report from the FAG mission to
Chile (1991) recommends converting old native forests to young stands, if necessary by re­
placing native species with exotics.

21. In 1982 fuelwood supplied an estimated 23 percent of Chile's energy consumption
(Lara 1985), rising from 11 percent in 1974 (lNFGR 1986). Close to 10 million cubic meters of
wood are burned as fuel each year, or 3.4 million tons. Virtually all is for residential use, and
62 percent of that in rural areas (FAG 1991). Urban dwellers consume only 38 percent of the
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thinning rather than clearing forests, thus improving the conditions of
growth for the trees that remain. The same cannot be said for the hard­
wood chip industry, which accepts wood in almost any condition. Japan­
ese demand for hardwood chips has created a new resource boom and led
to a rapid increase in clear-cutting.

Because the evergreen forest is no longer economically marginal,
any conservation effect in Chile has been lost, in part due to increased de­
mands for conservation elsewhere around the Pacific Rim. The Japanese
paper industry encountered supply problems during the 1980s, as its de­
mand for short-fiber pulp confronted restrictions on hardwood supply
(Marchak 1995). Formerly forest-rich areas like peninsular Malaysia have
imposed restrictions on exporting unprocessed wood to promote a do­
mestic processing industry (Vincent and Binkley 1992). Restrictions have
also been set on log export in Indonesia and most of Latin America (Laar­
man and Sedjo 1992). Environmentalist pressure has slowed the cutting of
hardwood forests in Australia and New Zealand (Roche 1990; Norton and
Mitchell 1994)/ and large areas of the temperate rain forests of Tasmania
and New Zealand's South Island have been withdrawn from chip produc­
tion. Both countries have decided that their dwindling temperate rain
forests are worth more standing than cut.

Chile is the exception: hardwood chip exports are legal, cheap, and
booming. Chip production has grown from nothing in 1987 to 5/715 cubic
meters in 1993 (INFOR 1993). The chip industry consumes almost a fifth
of the total industrial wood supply, and chips are Chile's largest forest ex­
port by volume. The Compaiiia Chilena de Astillas (CCA), a joint venture
of Chilean, Japanese, and New Zealand capital, made the first shipment
of hardwood chips to Japan in January of 1988 (CORMA 1991). The suc­
cess of the Japanese paper industry and the high costs of Japanese lumber
make Japan the only significant market for Chilean chips (INFOR 1993).

The chip merchants earn high returns on minimal investment, in
part because so little domestic processing is necessary. Transportation and
loading are the major expenses. Three ports have been established at Cor­
ral/ Calbuco, and Puerto Montt to load the chips onto oceangoing freight­
ers. Each company maintains a great pile of wood chips at its port, where
trucks drop off their loads and ships wait for the chips to be deposited in
their holds by pipeline conveyor.

The ports obtain their raw materials through an expanding net­
work of log depositories that chip exporters have established at many road
junctions in the Lake Region. They accept wood from any supplier, paying
the posted price for each metro ruma (a unit of two cubic meters). Some ac­
cept only hardwood, others only pine, but most advertise their willing-

total, but enough to threaten forests near the urban fringes. Puerto MonU and Valdivia suf­
fer chronic firewood shortages.
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ness to buy any species and to beat a competitor's price. The market net­
work includes independent contractors with chain saws and logging
trucks who solicit landowners for the right to cut trees. The depositories
and logging contractors provide a competitive market for low-quality
hardwood, and many landowners seek the largest possible immediate
gain in the hardwood-chip market by clear-cutting their forests.

The dispersed network makes enforcement difficult. Under Chil­
ean law, no forest can be cut without an authorized management plan, but
enforcement is underfunded. The Corporaci6n Nacional Forestal (CONAF),
the government regulatory body, generally authorizes only selective cut­
ting in native forests, with a view toward creating young and fast-grow­
ing stands of trees for later harvest. CONAF has a broad mandate but a
limited staff, and inspections of private forest are a low priority. The gov­
ernment publicly asserts that unsustainable practices are a thing of the
past. But a 1993 study found that only 30 percent of the registered man­
agement plans were being followed and that a plan serves merely as "per­
mission to cut" (Chile Forestal 1995c, 37). In 1994 forester Harald Schmidt es­
timated that no more than one-fifth of the management plans in the Lake
Region were being carried out in good faith (Chile Forestal 1994a).

Rural inhabitants in the Andean foothills confirm that the regula­
tions are not flouted, but neither are they obeyed. Forests bordering roads
are maintained according to the requirements, but in woodlands beyond
public view, clear-cutting appears to be the norm. Four residents seeking
rides reported that they had been hired to cut trees and clear brush on
land belonging to other farmers and described their task as tala rasa (clear­
cutting). Several substantial fines were levied against high-profile corpo­
rations for illegal cuts (Chile Forestal 1994c). But many other cases remain
bogged down because local police and judges often refuse to enforce pro­
hibitions against forest clearing.22

The rush to cut reflects the fear that the market for Chilean hard­
wood is temporary. Eucalyptus plan~ations are expected to be a formid­
able competitor in the chip market someday. Eucalyptus can be grown
in rotations as short as eight years and is the preferred hardwood for
short-fiber cellulose (Stier 1990). In 1994 almost 35 percent of the new
plantations established in Chile were eucalyptus, up from less than 4 per­
cent in 1981. In the Lake Region, more than half the new plantations were
eucalyptus (INFOR 1994). Forest owners may fear that eucalyptus will
soon capture the market for hardwood chips. When it does, they expect
the native forest to become economically marginal again. The window of

22. Obstruction of national forest policy by local authorities appears to be an ongoing
problem (Chile Forestal 1994b). One judge in Curacautin declined to impose fines on landown­
ers, despite CONAF's proofs of clear-cutting. The judge's actions reflect the lack of social
consensus on forest protection in a society where the clearing of forest traditionally estab­
lished ownership to land, according to Andres Duarte of CONAF, interviewed in Jan. 1992.
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opportunity-or window of vulnerability, from the environmentalists'
point of view-is expected to close soon. Yet current evidence suggests
that worries about eucalyptus capturing the chip market are premature.
Large volumes of eucalyptus began to mature in 1996, but most will be
consumed locally. Two new pulp mills built to process eucalyptus are now
operating in Osorno and Valdivia. Native species dominate chip exports
by a large margin (figure 1). They will likely continue to do so because the
Japanese market for hardwood chips appears capable of absorbing as
much wood as Chileans are willing to ship (Penna 1992; Marchak 1995).

The Coastal Rain Forest and Exotic Substitution

The competitive advantages of eucalyptus plantations have gener­
ated the most contentious debate in Chilean forest conservation over ex­
otic substitution of the coastal Valdivian rain forest. The coastal rain for­
est presents a special challenge to commercial foresters. Species diversity
is higher than in the Andes, and wood values and commercial volumes re­
main low and irregular. Disturbances have been less frequent and pioneer
forests fewer than in the Andes. Late-successional shade-tolerant species
are common in the selectively logged forests. Southern beeches are rarer
than in the Andes, producing a complex forest with uncertain patterns of
succession. Moreover, large-scale clear-cuts are often colonized by bam­
boo, which delays forest regeneration for decades because it is difficult
and expensive to eradicate. The management of such a forest depends on
classifying it into subtypes, each one of which may respond to a different
technique. Clear-cuts in strips or small patches favor the reproduction of
the faster-growing pioneer species (C. Donoso 1989), but they have not
proved to maintain ecosystem function in practice.

Although native rain-forest trees grow slowly on the coast, several
species of eucalyptus grow spectacularly well there. Frost is rare and never
severe. Average rainfall exceeds two meters a year, with six hundred mil­
limeters even during February, the driest month (Montaldo and Medel
1986). Eucalyptus nitens is astonishingly productive in the region, with an­
nual yields as high as 70 cubic meters per hectare (Hunter 1987).

The actual area of eucalyptus now growing in the Lake Region is
uncertain. INFOR (1994) reported 35,000 hectares, but that figure in­
cluded only subsidized plantations. Eucalyptus planted on agricultural
land is ineligible for the government's afforestation subsidies and is not
included in the datum. The plantations were established by Chilean land­
owners and by multinational corporations. Japanese corporations have
been particularly active in acquiring land through Chilean subsidiaries.23

23. Japanese capital pervades the hardwood industry. Forestal Anchile, an affiliate of Daio
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The multinationals are trying to establish a raw material base, and to do
so, they are willing to pay premium prices. Land prices have soared in
southern Chile because of the region's suitability for eucalyptus planta­
tions. In their efforts to attain "full value," owners treat the native forest
as an obstacle rather than a resource and lobby to replace it.

The issue of substitution attracted wide public attention during the
Terranova controversy. In 1987 Forestal Terranova, a Swiss-Japanese joint
venture, began to study the potential for exporting hardwood chips from
the port of Corral. Construction began on an industrial complex to be sup­
plied by the coastal forests, including port, sawmill, and chipping opera­
tions, with a short-fiber cellulose plant to follow. Raw materials were to
come from large tracts of forest in the coastal hills. Terranova had already
acquired the Chilean coast from Corral southward to the Rio Bueno, and
eastward to the crest of the coastal range. Terranova proposed to clear-cut
the native forest and replace it with eucalyptus trees, which were to be har­
vested in rotations of eight years.24

Terranova obtained the permission of the military regime to begin
the work and in March 1990 sought final approval from the incoming ad­
ministration of Patricio Aylwin. Environmentalists led by the Comite de
Defenso de la Flora y Fauna (CODEFF) protested such extensive substitu­
tion of native species as well as the clear-cutting, insisting that the exist­
ing forest be managed for sustained yield of native species (CODEFF
1990). This group marshaled wide intern.ational support, making the case
a watershed event for the Chilean environmental movement and a major
test of what sustainable development will mean in Chilean forestry.

Law and precedent are on CODEFF's side: clear-cutting and sub­
stitution had not been permitted for existing native forest, and a similar
chipping operation for Chiloe was rejected in 1987 (Contreras 1989). The
Terranova project became a test case to determine whether a democratic
government would enforce a sixteen-year-old forest policy established by
the military when it protected the native forest in an area of high unem­
ployment.25 Maximiliano Cox, Undersecretary of Agriculture, recognized
as much by declaring that the government's decision on Terranova's ap­
plication would establish future policy on substitution (Chile Forestal
1990a).

Paper and the C. Itoh Trading Company, has spent 60 million dollars (U.S.) for 660 square
kilometers of land near Osorno in the Lake Region, with a further 30 million reserved for fu­
ture acquisitions (Bafiados 1991a). Mitsubishi supplied 70 percent of the capital for a new
sawmill south of Concepcion, and Mitsubishi affiliates have begun buying up land to secure
100 square kilometers of coastal land suitable for eucalyptus.

24. Out of a total of 60,700 hectares, Terranova classified 23,000 as degraded by selective
logging. These areas plus another 2,700 hectares already deforested were to be converted to
eucalyptus on slopes as steep as 45 percent (Terranova 1990).

25. Shirley Christian, IISpare Those Trees? Woodmen Fret," The New York Times, 3 Oct. 1990.

21

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X


Latin American Research Review

In 1991 a cabinet committee ruled out large-scale clear-cutting and
substitution, but neither side believed this decision to be the final word.
At the same time, the government formed a national forest commission
dominated by representatives from the Ministerio de Agricultura, CONAF,
CaRMA, the large forestry companies, the forest workers' union, and the
foresters' professional association. CODEFF did not join, perceiving a
body stacked in favor of industry. Other environmental organizations
were not invited. Meanwhile, a letter from forty-one ecologists and forest­
ers appeared in the press, requesting that the government clarify its forest
policy and recommending that substitution be rejected.26 Amidst the con­
troversy, Terranova halted the project, declaring that without a free hand
in deciding where to clear-cut and where to substitute eucalyptus, the
project would no longer be commercially viable. Despite the project's sus­
pension, the question of substitution continues to be a central focus of the
conflict over environment and development in the Lake Region. It re­
mained unresolved through 199'Z

USE IT OR LOSE IT? THE NATIONAL DEBATE

A coalition of capitalists, professional foresters, labor unions, and
state officials are insisting that Chile must use its native forest or lose it.
Foresters, investors, and Japanese buyers claim that profits from the hard­
wood chip industry will help pay for thinning that would convert the na­
tive forest into a commercially viable source of hardwood lumber. They as­
sert that the only alternative to removing old-growth is replacing the forest
with other land uses, invoking the specter of deforestation by peasants in
search of agricultural land. Yet their own figures show that agricultural
clearing has ceased in Chile and that the chip industry has been the pri­
mary agent of forest clearing in the past five years (e.g., Hartwig 1991, 171).
Pointing to the success of government subsidies in promoting the growth
of the plantation-based industr)', members of this coalition are calling for
the state to subsidize the conversion of Chile's remaining old-growth
forests to young second-growth stands-essentially tree farms (CaRMA
1991). They say that industrial use of the native forest is necessary, regard­
less of whether it is profitable or sustainable. If not yet profitable, they call
for state subsidies to make it so. The idea that a forest could remain uncut
to serve as wilderness, wildlife habitat, and a source of secondary forest
products is scorned. Preservation is labeled a luxury, and its advocates are
characterized as a wealthy and selfish band of ecological fanatics.27

26. Carlos Aldunate, "El bosque nativo sigue quemando," Segundo Cuerpo 11 Aug. 1991.
27. The interviewer stated, "There are experts who fear that commercial pressure on the na­

tive forests will carryall before it." CONAF Director Juan Franco de la Jara replied: '~h,
those experts! How easy it is to speak from a desk in a rich suburb with a monthly check of

, $5,000 in one's wallet! They want the forests untouched so that people like themselves can

22

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X


ENVIRONMENTAL POLITICS IN CHILE

The array of forces supporting increased logging in the native for­
est is formidable. Foremost among them is CaRMA, the organization of
forest-sector firms. 28 It conducts an ongoing publicity campaign promot­
ing commercial forestry and an expansive interpretation of the rights of
private property (e.g., CaRMA 1991). These groups are aware of mount­
ing opposition among Chileans to current forestry practices and have
made efforts to preempt it. Professional foresters also support industrial­
ization, partly because of the timber-first forestry curriculum under
which they were trained. Many also support industrial subsidies because
of the prospect of increased demand for their expertise. The Asociaci6n de
Ingenieros Forestales represents the growing numbers of those trained
during the past thirty years of curriculum development in commercial
forestry. The leader of the association, Pablo Tironi, asserts that rigorous
enforcement of forest management plans will reconcile development and
conservation if the plans are designed by association members (Chile Fores­
tal 1990d). The Confederaci6n de Trabajadores Forestales represented only
8 percent of the industry's workers in the late 1980s (Morales 1989).
CaRMA's members have blocked its expansion where possible but in this
debate have given the union ample opportunity to object to environmen­
tal concerns and to support state funding for the industry.

Industry representatives assert that the solution to deforestation
lies in freer markets and more of them, not in regulating land use. They
propose that expanding markets for native woods will lead landowners to
manage their forests for wood production. In the absence of markets,
forests will be cleared to gain access to the productive potential of the un­
derlying land. Accordingly, the conversion of the native forest to tree
farms is posed as the only way to save it. Gonzalo Estevez, CaRMA's gen­
eral manager in the Lake Region and a spokesman for the chip industry,
casts the dilemma in terms of limited state capacity: the native forest must
be converted into a commercial forest because otherwise the state will lack
the resources to protect it (Chile Forestal 1991b).

The argument that market development will lead to intensive man­
agement and thereby to forest preservation has many flaws. Logging can
result in forest destruction whether it is for intentional extraction of tim­
ber or incidental to land clearing (Marchak 1995). This is particularly true
with the industrial clear-cutting methods widely used in the Lake Region.
In addition, uncertainty about interest rates over a rotation of many dec­
ades and arbitrary choice of an appropriate discount rate make precise

enjoy their vacations, but such extreme environmentalism assumes very high incomes, and
the country has economic needs." See Diario Financiero, 1 Aug. 1991.

28. CORMA is part of the deeply rooted Chilean tradition of gremios, or industrial interest
groups. Although the military regime may have fragmented the working classes by destroy­
ing their unions, the elites remain as tightly linked and coordinated as ever. It is hard to over­
estimate the degree of organization among Chilean capitalists (see Zeitlin 1984).
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calculations of the return on investment undependable (Leslie 1987a). Dis­
counting future returns makes it economically rational to exhaust the re­
source, converting natural capital to economic capital for reinvestment in
industries with more immediate returns (see Johnson and Libecap 1980).
The profitability of long-term investment in forestry is clearer in hindsight
than in advance, and most landowners would probably prefer to invest in
a eucalyptus plantation rather than manage the regeneration of native for­
est on a clear-cut. If market forces are to guide forest management in Chile,
the evergreen rain forest is ultimately an impediment whose removal will
generate a profit.

The argument that the chip industry provides a market for culled
logs and thereby creates an incentive for selective thinning is attractive in
theory but questionable in practice. CONAF's demonstration projects in
the national forest reserves show the silvicultural value of thinning in sec­
ond-growth stands but also the difficulty of using the chip market to fi­
nance thinning. Some of the logs can be sold for chips, but most are so far
from the roadside that the labor required to transport them costs more
than the price they fetch (Clapp 1993, 163). Although the chip market has
failed to produce the predicted intensification of management, the indus­
try's rosy scenario is still repeated often by politicians and the press.

The arguments for intensive exploitation of the native forest have
taken on the appearance of political realism in a country where excessive
idealism is blamed for the destruction of democracy in 1973. Resource­
based development is widely considered the inescapable verdict of the
free market. President Eduardo Frei, elected in 1993, has declared that no
environmental cause will stand in the way of development.29 Even some
environmentalists believe that their only option is to promote the man­
agement of the native forest in the hope of preventing its replacement with
exotic species. The Chilean environmental group of the longest standing
and greatest legitimacy is CODEFF. Founded in 196~ it survived the years
under military rule by combining scientific expertise with political con­
ciliation, a blend that continues. CODEFF favors managing the native for­
est but limiting the export of unprocessed chips to slow the growth of the
chip trade (Chile Forestal 1990c). Industry advocates tolerate CODEFF
grudgingly, but less conciliatory environmental groups are labeled emo­
tional, immature, and unscientific "fanatics who impede the use of re­
sources" (Chile Forestal 1990e).30

29. Bowermaster, "Take This Park and Love It," New York Times Magazine, 3 Nov. 1995.
30. The Sociedad Amigos del Arbol and the Sociedad de Vida Silvestre date back to the

1970s, but the most radical environmental groups have developed under democratic govern­
ment. Bosque Antiguo is a young organization championing the preservation of old-growth
forests. The group that has especially aroused the ire of the native forest industry is the Red
Nacional de Acci6n Ecol6gica (RENACE), an umbrella organization for local ecological ac­
tivist groups. The Agrupaci6n de Defensores del Bosque Nativo enjoys the highest profile. A
group formed in 1994 by ecologist and taxonomist Adriana Hoffmann, its founding mem-
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If precommercial thinning were restricted to second-growth stands,
the subsidies for management could achieve an appropriate balance be­
tween development and conservation, promoting a relatively benign in­
tervention in forest ecosystems already altered by human activities. But
pressure is mounting to extend the process to old-growth forests. They
have been labeled as "sobremaduro" (overmature or senescent), consisting
of "worthless old trees" (Hartwig 1990). Fernando Hartwig, manager of
the Compania Chilena de Astillas, has proposed salvage cutting and the
ringing of ancient trees in order to "rejuvenate" the forest. Roberto
Isquierda, former president of CORMA, has called for the native forest to
be used in "absolutely rational form," meaning it should be converted to
a tree farm geared toward maximizing timber production. Both Grosse
(1993) and Hartwig (1991) object to the "disorder" of the native forest.
They prefer the nineteenth-century German model of homogeneous
young second-growth forests, which result from a determined effort to
simplify and homogenize an environment. Ironically, they are promoting
ideas now widely rejected in German)', where selective extraction of indi­
vidual trees from second-growth forests is considered the only way to pro­
tect the full range of values that forests can offer.

Chilean foresters and industrialists urge in particular the removal
of the current canopy layer, declaring it in a state of decadence. They gen­
erally regard old-growth forests, with their multiple canopies and stages
of growth ranging from saplings to old giants to rotting logs, as deplorable.
Hartwig rightly maintains that "it is not possible to reconstruct primeval
ecosystems that developed over a long history" (1991, 123). But for one
who recognizes the difficulty of ecosystem restoration, he is unjustifiably
sanguine about the wholesale alteration of environments still close to the
original. An entrepreneur who benefits from cheap hardwood, he envi­
sions nature so overloaded with hardwood that public subsidies are
needed to dispose of it.

Meanwhile, criticisms of the industry have mounted along with the
piles of wood chips. Environmentalists have dubbed them "montafias de in­
famia," symbols of the destruction of the Chilean environment for short­
term gain. They blame the chip exporters squarely for the rapid increase
in clear-cutting.31 To defuse such criticisms after the first two years of chip
exports, a consortium of chip exporters pledged to contribute one dollar
to CONAF's enforcement programs for every ton of chips exported during
1991. Most participants in the chip business acknowledge that the dona­
tion is a political maneuver, an effort too small to have much effect on en­
forcement. Hartwig labeled it "a tranquilizer for public opinion" (Chile
Forestal 1990c).
bers include Bishop Bernardino Pifiera, Minister of Public Works Ricardo Lagos, University
Rector and presidential candidate Manfred Max-Neef, and several famous poets and singers.

31. Adriana Hoffmann, '~stillas iNo!" £1 Mercurio, 11 Oct. 1995.
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The visible impact of the chip industry and the prospect of substitu­
tion has also aroused broad public interest. Chile's urban middle class has
grown during a decade of prosperit)T, and appreciation of the temperate rain
forest of the Lake Region has grown even faster. The most enthusiastic
members of the expanding environmental movement are the middle class's
teenage children, who every summer can be seen hitching rides to the south
to explore. From 1986 to 1994, visitors to the country's parks and protected
areas grew by 40 percent to more than nine hundred thousand. Visits to the
parks in the Lake Region during the same period have increased by 250 per­
cent. It became the country's most popular destination in 1992, accounting
for 29 percent of all visitors one year later (INFOR 1994).

As their activities have come into the public spotlight, the chip in­
dustry and its allies find themselves on the defensive. CaRMA complains
of environmental ignorance among the public, little affected by CaRMA's
campaign because "the people think that our message is slanted" (Chile
Forestal 1995c). Chilean foresters, industrial and academic alike, are in­
creasingly embattled as their timber-first orientation is greeted with
growing skepticism. With the deterioration of the chip industry's public
image, the issue of compensation for the lost opportunity to plant exotics
is mentioned with increasing frequency.

Some foresters have attempted to stake out a middle ground in the
polarized debate, opposing both exotic substitution and preservation. Ac­
cepting the need to commercialize the native forest, they propose alterna­
tives to the indiscriminate clear-cutting widely practiced in the Lake
Region. In the southern-beech forests, systematic thinning of dense second­
growth stands offers clear promise (P. Donoso et al. 1993). Unfortunatel)!,
they also accept the homogenization of old-growth forests by promoting
the conversion of high-grade southern-beech forests to young stands
(C. Donoso and Lara, as cited in Veblen et al. 1996). For the complex ever­
green forest, clear-cutting in narrow strips has been proposed to promote
regeneration of the faster-growing and more valuable pioneer species
(C. Donoso 1989; Troncoso 1995; see also table 1). Both approaches are
preferable to clear-cutting but treat the country's shrinking old-growth
forests as an obstacle to timber production rather than an invaluable eco­
logical resource.

Figures from disciplines other than forestry have increasing influ­
ence over the sector. Over the objections of foresters, geographer Rene Saa
Vidal was appointed as the new director of the Instituto Forestal (INFOR)
(Chile Forestal 1995b). His agenda stresses interdisciplinary work with
small landowners and peasants. The conflicts between forestry and other
disciplines also extends to biology, which could gain influence with the
country's formal commitment to a gap analysis. This ecological study will
determine the proportion of each of the nation's ecosystems that is pro­
tected (Harding 1994), with a view toward increasing protection of ecosys-
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tems now underrepresented in the national system of natural reserves.
New Zealand's formal preservation of its remaining native forests and its
separation of conservation (indigenous forest) from production forests
(exotic plantations) are viewed (with hope or dismay) as a model that
could be applied to Chile.

The state government is divided. The Center-Left coalition govern­
ments of Aylwin and Frei represent the first democratic governments after
sixteen years of military rule. Their worst fear has been that their eco­
nomic record will be judged against the buoyant economy of the last five
years under the military and found wanting. The primary mission has
been to show that a democratic government can combine capitalist growth
with redistributive measures. The environment is a secondary priority. As
Alan Angell and Benny Pollack have observed, "There is remarkable una­
nimity ... in favor of [the environment], but everybody disagrees on the
ways to improve it" (Angell and Pollack 1995, 119).

The government has found it easier to create parks and formal pro­
cedures than to address the effects of the chip industry. The Frei adminis­
tration enacted a formal requirement for environmental impact assessment
and has also expanded the Systema Nacional de Areas Silvestres Protegidas
(SNASPE). Between 1990 and 1995, SNASPE added two new national parks
(both in the northern deserts) and seven national reserves. Although it en­
compasses 18 percent of the country's land area, the park system avoids the
most biologically productive zones. Eighty-five percent of the protected
land is located in the uninhabited glaciers and fjords of the southern regions
of Aysen and Magallanes (INFOR 1994). Protected areas in the Lake Region
account for a mere 4 percent of the total area, even though the region has the
most diverse forests and the highest demand for ecotourism.

CONAF operates under a dual mandate, charged with economic
development and environmental conservation-with wildlife preserva­
tion as well as logging. Its ranks include committed environmentalists and
commercial foresters alike. The Ministerio de Agricultura appears to favor
management subsidies as an alternative to substitution, but ministerial
rhetoric varies according to the audience, alternately reassuring the in­
dustry and placating environmentalists. The Ministerio de la Economia is
concerned above all with maintaining economic growth and has opposed
restrictions on the chip industry, while the Ministerio de Hacienda is re­
luctant to commit to subsidizing forest management. The conflicts persist,
leaving government policy in gridlock.

ENDGAME: THE NEXT FOREST LAW

Given the mounting controversy, all eyes are turned to the Proyecto
de Ley de Bosque Nativo, the legislative process expected to culminate in
a native forest law. Decreto-Ley 701 of 1974 expired in 1994, when a suc-
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cessor was expected. No replacement has yet emerged. The DL 701 af­
forestation subsidies have been continued via stopgap measures, but the
larger environmental issues remain unresolved and have been tied to the
extension of resource-led development to the native forest. Early drafts fo­
cused narrowly on subsidy levels for forest management. Recently, how­
ever, the substitution controversy and the chip industry have broadened
the scope of the debate to include exotic substitution, the regulation of
logging practices, and the criteria for preservation. The new forest law is
expected to decide all these questions at one time (Troncoso 1995).

Several drafts have been discussed, revised, and abandoned as the
chip industry has grown and environmental protests have intensified. In
the succession of drafts, the outlines of the ultimate compromise are grad­
ually emerging. A 1992 draft proposed creation of a commercial native for­
est, and the determination to expand uses of the native forest continues.
Public incentives for managing the native forest have been proposed as the
alternative to clear-cutting and exotic substitution. A management plan is
envisioned as the primary mechanism of regulation, with CONAF in
charge of enforcement. Four types of interventions in the native forest are
candidates for subsidy: management of second-growth forests, enrichment
of existing forest with native species, reforestation with native species on
cleared land, and the conversion of old-growth forests to young stands. The
state would subsidize 75 percent of landowners' costs, the same level that
has applied to plantations since 1974. In reaction to charges that large com­
panies benefit disproportionately from the DL 701 subsidies, smallholders
will be reimbursed at the higher rate of 85 percent (Chile Forestal 1992).

The draft struck a complex compromise on the issue of substitution.
It was to be forbidden on slopes steeper than 45 percent, in the habitat of
rare species, and in ecosystems underrepresented in the national system of
protected areas. Substitution was also forbidden in forests of alerce, arau­
caria, Chilean incense cedar, Guaitecas cypress, and Chilean palm (all rare
forest types) and in forests of lenga, raull, coigiie, and coigiie de Magallanes
(easily managed southern-beech forests). Early drafts permit~ed exotic sub­
stitution in the evergreen rain forest on as much as half of the "degraded for­
est" on a property and on a quarter of other forests (Grosse 1993), but no
agreement has been reached on what constitutes "degraded forest."

Neither is there consensus on the definition of production, protec­
tion, and preservation forests, which are devoted respectively to timber
production, watershed protection, and wildlife habitat. The devil is in the
details: the maximum slope angle on which forests can be managed for
timber production, the width of the riparian reserves, and the percentage
of land eligible for substitution. Tiny changes in the final formula could
make great differences in available timber volumes, soil and water quality,
and the visible landscape. Until a native forest survey is completed in 1997
or 1998, no final formula is likely.
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Since President Aylwin sent the proposal to the Chilean Parla­
mento in April 1992, it has suffered numerous delays. The Camara de
Diputados approved a draft law in March 1994 and sent it to the Agri­
culture Committee of the Senado, where it was frozen well into 199Z The
public position of the government was that the bill was frozen to try to de­
velop consensus among the industry and environmentalists, but no con­
sensus has been forthcoming. The lack of reliable data on the extent and
condition of the forest has become an excuse for inaction.

The premature release of a controversial national environmental ac­
count has broken the impasse. Conducted by Chile's Banco Central to
meet United Nations standards for national accounts adjusted to reflect
resource depletion and environmental degradation, the report was appar­
ently leaked to the press in October 1995. Although officially unpublished,
it has been widely circulated and cited. The report estimates that between
1985 and 1994, 5 to 15 percent of the native forest was cleared, with most
of the deforestation occurring in the Lake Region (Chile Forestal 1995f). The
report, basing projections on the first decade of the chip export industry,
estimates that by 2025 half of the remaining native forest will have been
cleared as well as all forests in the Lake Region outside protected areas.

Environmentalists have pointed to the study as evidence that the
situation is "worse than we thought."32 Beyond renewing calls for a mora­
torium on chip exports, they propose that Chile adopt New Zealand's so­
lution to forest conservation by shifting responsibility for Chile's native
forest to a new department with a mandate for preservation and the au­
thority to reject management plans. The forest industry has rejected the
study as unscientific and untrustworthy, insisting that any projections
must be based on the results of the uncompleted forest survey.

The public controversy generated by the report placed the govern­
ment in the awkward position of appearing to block legislative action
while the Chilean forest suffers catastrophic decline. The government re­
sponded to the urgency of the message, but condemned the messenger.
After objecting for years to a long-term commitment of funds, the ·Minis­
terio de Hacienda finally agreed in principle to subsidies for forest man­
agement,33 and the law has once again come under discussion in the
Senado. At the same time, Agriculture Minister Emiliano Ortega attacked
the study's authors as "frivolous, irresponsible, ill-intentioned and infan­
tile."34 He claimed that the report damaged "the prestige" of Chile's for­
est industr~ and he threatened the report's writers with professional dis-

32. Ibid.
33. Although the Ministerio de Hacienda agreed to the subsidies in principle, it has not yet

settled on the amount of public money to be made available or the duration (Chile Forestal
1995f).

34. "Min. Ortega fustigo estudio de B. Central sobre bosque nativo," El Mercurio, 8 Nov.
1995, pp. AI, C8.
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ciplinary action by the industry-aligned Colegio de Ingenieros Forestales.
The director of the department that produced the study has been relieved
of his duties,35 and the president of the nominally independent Banco Cen­
tral was summoned to face the displeasure of the Senado.

The government's threats of retribution are based on two substan­
tive but questionable claims. First, the continuation of a current trend is
never certain, and its projection far into the future is only a best guess. Sec­
ond, the study did not use the preliminary data from the native forest sur­
vey.36 But the projections are conservative. The study assumes annual
growth rates for the forest industry of 5 percent, although the consensus
figure among industry economists is close to 8 percent. If the study's pro­
jections are incorrect, they appear to err on the side of underestimating
rather than exaggerating. Furthermore, the industry cites preliminary re­
sults of the national forest survey in support of its claims that the native
forest has not declined. Indeed, the survey appears to have been designed
to arrive at such a conclusion: it redefines the native forest broadly,
thereby enlarging the native forest area. Survey director Leonardo Araya
has acknowledged "the change of concept in the definition of a forest. ...
We are going to arrive at figures for the native forest greater than the his­
toric figures. In our maps, what before was blank space now has vegeta­
tion" (Chile Forestal 1995e, 10).

CONCLUSION

The current path of forestry in Chile is unsustainable and threatens
the existence of its forest ecosystems. Preservation of the genetic diversity
and habitat of endangered species is mandated by Chile's various envi­
ronmentallaws (Gallardo 1989), but the consequences of this commitment
to preserving habitat have not yet been addressed. The most detailed re­
search on the native forests has been conducted on ecological succession,
with an emphasis on trees. Few results are available on wildlife habitat
and interactions between trees and other forms of life, from fungi to in­
sects. That emphasis reflects the funding available for research on the pos­
sible commercial use of the native trees but not on the ecosystem as a
whole.37 Ecological studies progress, but slowl~ and the consequences of
rain-forest conversion or substitution remain unknown. Until recentl~
most Chilean scientists have been reluctant to oppose forest conversion

35. The Economist, 17 Feb. 1996.
36. Gabriel Vergara, "Polemica genera situaci6n del bosque nativo," El Mercurio, 8 Nov.

1995, p. 1.
3Z During the university purges and hard times under the military regime, Chilean scien-

tists learned to avoid political debate and to justify themselves economically. Books on
Chilean trees invariably include hopeful conclusions praising the species' aptitudes for com­
mercial use. Biologists, whose work does not generate immediate economic results, are few
and underfunded.
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without hard data to support their arguments. Without such data, oppo­
nents of logging will quickly be labeled as extremists.

Given those impediments, is an environmentally sound native­
forest industry possible in Chile? In making that judgment, the potential
for valuable hardwood exports in the next century must be weighed
against Chile's poor record in enforcing economically sustainable forest
exploitation, let alone ecologically sustainable resource use. Should the
draft become law, Chile will begin to put the same resources into native
forest management as into plantation forestry. It is also likely that subsi­
dies will be withdrawn for reforesting with pine and eucalyptus, which
have already proved to be profitable ventures. Planting of these two ex­
otics is certain to continue, but the forest industry will in time come to de­
pend on a far more diverse supply of woods. Those writing the law have
taken three risks: first, that landowners will find the subsidy sufficient in­
centive to choose forest management over the alternative, which is to
clear-cut and plant exotics; second, that the emergence of value forestry is
likely and thus little-known Chilean hardwood lumber of high quality
will find an ample market several decades from now. Both are sensible
risks, worth taking.

The third risk-the subsidized destruction of old-growth forests­
is less farsighted. Opposition to such destruction is mounting but faces the
formidable obstacle of the well-organized forest industry. The state could
confer a measure of protection on old-growth simply by restricting gov­
ernment subsidies to the management of native second-growth forests,
which offer the most promise for rapid yields. Ironically, Chile's best hope
is that plantations and second-growth forests of rauli and the other south­
ern beeches prove so successful that they generate the same economies of
scale and agglomeration that have promoted an exotic forestry complex in
south-central Chile (Clapp 1995a). Chile's best hope for sustainable forest­
based development is thus a narrowly focused hardwood silviculture and
allied processing industr~ concentrated in the deciduous forests of the
lakes and foothills.

The localized success of value forestry is no guarantee of safety for
other forests. Not all Chilean forests can support sustainable timber man­
agement from an economic point of view, much less from an environmen­
tal perspective. The old-growth evergreen rain forest, with its many
species and uncertain regeneration, would better be left untouched to
serve as an ecosystem reserve. As timber, these forests offer only what
plantations already offer at a lower price. As habitat and wilderness, old­
growth forests cannot be replaced or reproduced in our lifetime. The need
for their protection is urgent. Their greatest economic value in the long
term is probably as an environment for ecotourism. Their survival in the
short term, however, continues to depend on environmental politics-and
ultimately on state action.
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The extent of subsidies for forest conversion remains uncertain
while the forest law is stalled in the legislature. Because the extent of for­
est clearing and the scarcity of old-growth forests are empirical questions
without definitive answers, final action will probably be postponed until
the forest survey is completed. Its eventual publication will give courage
to one side or the other, but it cannot establish the trend or rate of clearing
nor resolve Chile's environmental conflicts.

The forest survey will provide an essential empirical base for eco­
logical land-use zoning but will not reconcile environmental and indus­
trial values. The survey is likely to reveal where Chile's ancient forests still
stand, but given the continued dominance of developmentalism, that
knowledge may only accelerate their removal. In an ideal world, land-use
zoning would protect ecological and cultural values and would designate
only highly productive areas for intensive timber management. It is more
likely to designate large areas of old-growth forest for subsidized conver­
sion to tree farms. In that event, environmentalists may win only the con­
cession that native species must be used as the new crop. The third and
most likely path is political stalemate and continued delay. The perils of
delay are already apparent: clear-cutting continues in the Valdivian rain
forest while the polemic escalates.

BIBLIOGRAPHY

ADAMS,W. M.

1995 "Sustainable Development?" In Geographies of Global Change, edited by R. J. John­
ston, P. Taylor, and M. Watts, 354-73. Cambridge, Mass.: Blackwell.

ALTAMIRANO, GREGORIO
1995 Perspectivas para la exportacion de productos forestales prevenientes del bosque nativo

chileno. Chile Forestal Documento Tecnico no. 89.
ANGELL, ALAN, AND BENNY POLLACK

1995 "The Chilean Elections of 1993: From Polarisation to Consensus." Bulletin of Latin
American Research 14, no. 2:105-26.

BANADOS, ANGELICA
1991a '~paso acelerado avanza Forestal Anchile." Chile Forestal, no. 180.
1991b "Un complejo forestal con miras al futuro." Chile Forestal, no. 18I.

CABELLO, ANTONIO
1991 "Consorcio frances invierte en bosque nativo." Chile Forestal, no. 182.

CARDOSO, FERNANDO, AND ENZO FALETrO

1979 Dependency and Development in Latin America. Berkeley and Los Angeles: Univer­
sity of California Press (first published in Spanish in 1971).

CAVIERES, A., G. MARTNER, R. MOLINA, AND V. PAEILE
1986 "Especializaci6n productiva, medio ambiente y migraciones: EI caso del sector

forestal chileno." Agricultura y Sociedad 4:31-95.
CHILE FORESTAL

1990a Chile Forestal, no. 149.
1990b Chile Forestal, no. 171.
1990c Chile Forestal, no. 172.

32

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X


ENVIRONMENTAL POLITICS IN CHILE

1990d Chile Forestal, no. 175.
1990e Chile Forestal, no. 176.
1991a Chile Forestal, no. 184.
1991b Chile Forestal, no. 186.
1992 Chile Forestal, no. 193.
1994a "La silvicultura no es un costo." Chile Forestal, no. 215:32-34.
1994b "Un labrador de ciudad." Chile Forestal, no. 216:20-23.
1994c "El ano del despegue." Chile Forestal, no. 223:14-1Z
1995b "El sector desde una 6ptica diferente." Chile Forestal, no. 226:20-23.
1995c '~probada con distinci6n." Chile Forestal, no. 227:22-25.
1995d "Volumen exportado principales c1ientes." Chile Forestal, no. 229:43.
1995e "Vigorosa marcha." Chile Forestal, no. 233:8-11.
1995f "Un ejercicio perfectible." Chile Forestal, no. 234:8-10.

CLAPP, ROGER ALEX
1993 "The Forest at the End of the World: The Transition from Old Growth to Plantation

Forestry in Chile." Ph.D. diss., University of California, Berkeley.
1995a "Creating Competitive Advantage: Forest Policy as Industrial Policy in Chile."

Economic Geography 71, no. 3:273-96.
1995b "The Unnatural History of the Monterey Pine." Geographical Review 85, no. 1:1-19.
n.d. "Do Replacement Forests Leave Any Originals Behind? Tree Farming and Forest

Conservation in Chile." Manuscript.
CODEFF (COMITE DE DEFENSA DE LA FLORA Y FAUNA)

1990 "Posici6n de CODEFF sobre el Proyecto Forestal Corral de la empresa Terranova
(CAP/MARUBENI)." CODEFF in-house document, Santiago.

CONTRERAS, RODOLFO
1989 Mas alia del bosque. Santiago: Amerinda.

CORMA (CORPORACION DE MADERA)
1991 Chile, pals forestal. Santiago: CORMA and the Departamento del Bosque Nativo.

CRUZ, MARIA ELENA, AND RIGOBERTO RIVERA
1983 La realidad forestal chilena. Santiago: Grupo de Investigaciones Agrarias (GIA).

DARWIN, CHARLES
1988 Beagle Diary, edited by Richard Keynes. Cambridge: Cambridge University Press.

DIAZ-VAZ, JUAN, FRANCIS DEVLIEGER, HERNAN POBLETE, AND ROBERTO JUACIDA
1989 Maderas comerciales de Chile. Valdivia: Marisa Cuneo.

DONOSO, CLAUDIO
1983 "Modificaciones del paisaje chileno a 10 largo de la historia." In Simposio Desarrollo

y Perspectivas de las Disciplinas Forestales, 365-438. Valdivia: Universidad Austral
de Chile.

1989 '~ntecedentes basicos para la silvicultura del tipo forestal siempreverde." Bosque
10, no. 1:37-53.

DONOSO, P., T. MONFIL, L. OTERO, AND L. BARRALES
1993 "Estudio de crecimiento de plantaciones y renovales manejados de especies nati­

vas en el area andina de las provincias de Cautin y Valdivia." Ciencia e Investigaci6n
Forestal 7, no. 2:253-88.

FAO (UNITED NATIONS FOOD AND AGRICULTURE ORGANIZATION)
1991 Chile: Analisis de la contribuci6n forestal al desarrollo nacional. Santiago: FAO.

FEMAT (FOREST ECOSYSTEM MANAGEMENT ASSESSMENT TEAM)
1993 Forest Ecosystem Management: An Ecological, Economic, and Social Assessment. Port­

land, Ore.: U.S. Government Printing Office.
GALLARDO, ENRIQUE

1989 "Legislaci6n sobre protecci6n de la flora arborea y arbustiva nativa de Chile." In
Libra raja de la flora terrestre de Chile, edited by Ivan Benoit. Santiago: Corporaci6n
Nacional Forestal (CONAF).

GROSSE, HANS
1989 "Renovales de rauli, roble, coigiie y tepa." Ciencia e Investigaci6n Forestal 3, no. 6:

37-71.
1993 "Tranformaci6n de bosques nativos degradados en Chile." Ciencia e Investigaci6n

Forestal?, no. 1:135-58.

33

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X


Latin American Research Review

GUELL, GUILLERMO
1990 "Politicas forestales: Una vision del sector privado." Santiago: Corporacion de

Madera.
GWYNNE, ROBERT

1993 "Non-Traditional Export Growth and Economic Development: The Chilean
Forestry Sector since 1974." Bulletin of Latin American Research 12, no. 2:147-69.

HAIG, IRVING, AND L V. TEESDALE
1946 Forest Resources of Chile as a Basis for Industrial Expansion. Santiago: Corporacion de

Fomento (CORFO).
HARDING, LEE

1994 "Threats to Diversity of Forest Ecosystems in British Columbia." In Biodiversity in
British Columbia, edited by Lee Harding and Emily McCullum, 245-77. Victoria,
B.C.: Environment Canada.

HARTMANN, LARS
1956 "La industria forestal y sus posibilidades de desarrollo en la explotacion de los

bosques chilenos." Santiago: FAO, Ministerio de Tierras y Colonizaciones, Direc­
cion de Bosques.

HARTWIG, FERNANDO
1990 "The Natural Forest Economy of Chile." Plant Research and Development, no. 31.
1991 Chile: Desarrollo forestal sustentable. Santiago: Los Andes.

HOFFMANN, ADRIANA
1991 Flora silvestre de Chile: Zona araucana. Santiago: Fundacion Claudio Gay.

HOJMAN, DAVID
1995 "Chile under Frei (Again): The First Latin American Tiger-or Just Another Cat?"

Bulletin of Latin American Research 14, no. 2:127-42.
HUECK, KURT

1978 Los bosques de Sudamerica, Spanish translation fr0m the German. Munich: German
Society for Technical Cooperation.

HUNTER, L A. J.
1987 The Chilean Forestry Sector. Information Paper no. 2. Wellington: New Zealand

Forestry Council.
INFOR (INSTITUTO FORESTAL)

1986 El consumo industrial de lena, 1983. Santiago: INFOR.
1993 Estadisticas Forestales 1993. Boletin Estadistico, no. 1Z Santiago: INFOR.
1994 Estadisticas Forestales 1994. Boletin Estadistico, no. 18. Santiago: INFOR.

JOHNSON, RONALD, AND GARY LIBECAP
1980 "Efficient Markets and Great Lakes Timber: A Conservation Issue Re-examined."

Explorations in Economic History 17:372-85.
LAARMAN, J., AND R. SEDJO

1992 Global Forests: Issues for Six Billion People. New York: McGraw-Hill.
LARA, ANTONIO

1985 "Los ecosistemas forestales en el desarrollo de Chile." Ambiente y Desarrollo 1, no. 3.
LARA, ANTONIO, LEONARDO ARAYA, JUAN CAPELLA, MAURICIO FIERRO, AND AARON CAVIERES

1989 "Evaluacion de la destruccion y disponibilidad de los recursos forestales nativos
en la VII y VIII region." Chile Piensa a Chile: Tercero Encuentro Cientifico sobre el Medio
Ambiente, vol. 1. Concepcion: CEPAL.

LARA, ANTONIO, AND AARON CAVIERES
1983 "La destrucci6n del bosque nativo para efectuar plantaciones de pineo insigne, en

la cuenca del Rio Canicura, Comuna de Quilleco, Provo de Biobio, VIII Region."
CODEFF in-house document, Santiago.

LARA, ANTONIO, AND THOMAS VEBLEN
1993 "Forest Plantations in Chile: A Successful Model?" In Afforestation: Pblicies, Plan­

ning, and Progress, edited by Alexander Mather, 118-39. Boca Raton, Fla.: Belhaven.
LELE, SHARACHANDRA

1991 "Sustainable Development: A Critical Review." World Development 19, no. 6:607-21.
LESLIE, ANDREW

1987a ''A Second Look at the Economics of Natural Management Systems in Tropical
Mixed Forests." Unasylva 39, no. 155:46-58.

34

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X


ENVIRONMENTAL POLITICS IN CHILE

1987b "International Logic of a High-Value Policy." In Prospects for Australian Hardwood
Forests, edited by J. Dargavel and G. Sheldon. Canberra: Center for Resource and
Environmental Studies.

LINDENMAYER, DAVID, AND TONY NORTON

1994 "The Conservation of Leadbeater's Possum in Southeastern Australia and the
Northern Spotted Owl in the Pacific North-West of the USA: Management Issues,
Strategies, and Lessons." Pacific Conservation Biology, no. 1:13-18.

MARCHAK, PATRICIA

1995 Logging the Globe. Montreal: McGill-Queen's University Press.
MELLER, PATRICIO, RAUL O'RYAN, AND ANDRES SOLIMANO

1996 "Growth, Equity, and the Environment in Chile: Issues and Evidence." World De­
velopment 24, no. 2:255-72.

MERINO, RICARDO

1994 "Recuperaci6n de Bosque Nativo: Un imperativo etico y tecnico." Chile Forestal, no.
220:14-15.

MONTALDO, PATRICIO, AND FERNANDO MEDEL
1986 "Caracteristicas agroclimaticas del sector Malleco a Llanquihue, Chile." Agro Sur

14, no. 2:114-26.
MORALES, JORGE

1989 La industria forestal en Concepcion. Santiago: Grupo de Estudios Agrarias (GEA).
NORTON, TONY, AND NEIL MITCHELL

1994 "Toward the Sustainable Management of Southern Temperate Forest Ecosystems:
Lessons from Australia and New Zealand." Pacific Conservation Biology 1:293-300.

OBERDORFER, ERICH
1960 "Pflanzensoziologische Studien in Chile: Ein Vergleich mit Europa." Flora et Vege­

tatio Mundi, no. 2:1-208.
PANAYOTOU, THEODORE, AND PETER ASHTON

1992 Not by Timber Alone: Economics and Ecology for Sustaining Tropical Forests. Washing­
ton, D.C.: Island.

PENNA, IAN

1992 Japan's Paper Industry: An Overview of Its Structure and Market Trends. Tokyo: Chikyu
no Torno and Friends of the Earth Japan, Asia-Pacific Conservation Project.

PEREZ ROSALES, VICENTE
1882 Recuerdos del pasado. Santiago: Diario La Epoca (reprinted in 1970 by Francisco de

Aguirre in Buenos Aires).
QUINTANILLA, VICTOR

1983 Geografia de Chile: Biogeografia. Santiago: Instituto Geografico Militar.
RAMIREZ, CARLOS

1987 "El genero Nothofagus y su importancia en Chile." Bosque 8, no. 2:71-76.
RAMIREZ, CARLOS, AND HERIBERTO FIGUEROA

1987 "Fitosociologia de los Nothofagus de la zona higrom6rfica chilena." Bosque 8, no.
2:127-32.

RAVEN, PETER, AND DANIEL AXELROD
1975 "History of the Flora and Fauna of Latin America." American Scientist, no. 63:

420-29.
RIVADENEIRA, ROBERTO

1995 "Diputado Jaime Naranjo: 'Debe prevalecer la sensatez.'" Chile Forestal, no. 230:
20-23.

ROCHE, MICHAEL
1990 History of Forestry. Wellington: New Zealand Forestry Corporation.

ROSALES, DIEGO
1878 Historia general del Reyno de Chile. Santiago: El Mercurio.

SALAS, RAUL
1991 "El alerzal de la Cordillera de Saraos." Paper presented to the II Congreso Inter­

nacional sobre Recursos Naturales, Valdivia.
SCHMIDT, HARALD

1989 "El papel de la silvicultura en el desarrollo sustentable de los bosques naturales
productores de madera." Ambiente y Desarrollo 5, no. 3.

35

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X


Latin American Research Review

SCHMIDT, HARALD, AND ANTONIO LARA
1985 "Descripci6n y potencialidad de los bosques nativos de Chile." Ambiente y Desar­

rollo 1, no. 2:91-108.
SCHMITHUSEN, JOSEF

1960 "Die Nadelhiilzer in den Waldgesellschaften der siidlichen Anden." Vegetatio 9
(published in The Hague).

STIER, JEFFREY
1990 "The World Eucpulp Industry and Its Impact on the Northern U.S. Pulp and Paper

Industry." Northern Journal of Applied Forestry 7, no. 4:158-63.
STOLZENBACH,CARLOS

1979 "Reafforestation with Indigenous Tree Species of a Chilean State Forest in the
Southern Andes." Plant Research and Development 10.

TERRANOVA
1990 Minuta tecnica: Descripci6n general del Proyecto Forestal Corral. Valdivia: Terranova

Departamento de Estudios.
TRONCOSO, PAULA

1995 "Subsidio estatal recuperara al bosque nativo." Chile Forestal, no. 224:21-23.
VEBLEN, THOMAS

1980 "Structure and Dynamics of Old-Growth Nothofagus Forests in the Valdivian
Andes, Chile." Journal of Ecology 68, no. 1:1-31.

1982a "Natural Hazards and Forest Resources in the Andes of South-Central Chile."
Geojournal6, no. 2:141-50.

1982b "Regeneration Patterns in Araucaria araucana Forests in Chile." Journal of Biogeog­
raphy 9:11-28.

VEBLEN, THOMAS, AND D. H. ASHTON
1982 "The Regeneration Status of Fitzroya cupressoides in the Cordillera Pelada, Chile."

Biological Conservation 23, no. 2:141-61.
VEBLEN, THOMAS, CLAUDIO DONOSO, THOMAS KITZBERGER, AND ALAN REBERTUS

1996 "Ecology of Southern Chilean and Argentinean Nothofagus Forests." In The Ecol­
ogy and Biogeography of Nothofagus Forests, edited by Thomas Veblen, Robert Hill,
and Jennifer Read, 293-353. New Haven, Conn.: Yale University Press.

VEBLEN, THOMAS, CLAUDIO DONOSO, FEDERICO SCHLEGEL, AND BERNARDO ESCOBAR
1981 "Forest Dynamics in South-Central Chile." Journal of Biogeography 8:211-47.

VEBLEN, THOMAS, AND FEDERICO SCHLEGEL
1982 "Resefia ecol6gica de los bosques del sur de Chile." Bosque 4, no. 2:73-115.

VILLARREAL, RENE
1990 "The Latin American Strategy of Import Substitution: Failure of Paradigm for the

Region?" In Manufacturing Miracles, edited by Gary Gereffi and Donald Wyman,
292-332. Princeton, N.J.: Princeton University Press.

VINCENT, JEFFREY, AND CLARK BINKLEY
1992 "Forest-based Industrialization: A Dynamic Perspective." In Managing the World's

Forests, edited by Narendra Sharma, 93-137. Dubuque, Iowa: Kendall-Hunt.
VON BUCH, MAX

1990 "The Influence of Volcanic Eruptions and Quakes on Soils of South Chile." Plant
Research and Development 31.

WHITEHEAD, LAURENCE
1986 "Whatever Became of the Southern Cone Model?" In Chile after 1973: Elements for

the Analysis ofMilitary Rule, edited by David Hojman, 9-30. Liverpool, Engl.: Cen­
ter for Latin American Studies, University of Liverpool.

WISECARVER, DANIEL, AND SERGIO T ARDONES
1989 "EI sector forestal chileno: Politicas, desarrollo del recurso y exportaciones." Cien­

cia e Investigaci6n Forestal 3, no. 6:1-22.
YUDELEVICH, MOISES, CHARLES BROWN, HERNAN ELGUETA, AND SERGIO CALDERON

1967 Clasificaci6n preliminar del bosque nativo de Chile. INFOR Informe Tecnico no. 27. San­
tiago: Instituto Forestal.

ZEITLIN, MAURICE
1984 The Civil Wars in Chile. Princeton, N.J.: Princeton University Press.

36

https://doi.org/10.1017/S002387910003822X Published online by Cambridge University Press

https://doi.org/10.1017/S002387910003822X



