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Preface

The two-lane concrete Maharlika highway connects Cagayan Valley with the national capitol of the
Philippines, Manila. During an election rally in Isabela in 1992, former President Corazon Aquino
pledged 50 million US$ for the reconstruction of this road; the southbound lane leading to Manila had
been crunched into a rubble of concrete by the heavy trucks carrying lumber and grains out of the
Region for twenty-odd years. The north-bound lane to Aparri remained in better shape but could hardly
be used by traffic during the months of March, April, August and September. During these months,
farmers bring their bags of newly harvested rice and corn to the highway in the early morning hours,
empty them, spread and turn the grains over all day and sweep them back into the bags in the evening.
Four months per year, the artery of Cagayan Valley's economy turns into a huge solar dryer,
irrespective of traffic laws or regulations.

Economic life slows down wherever one turns left or right from this road. To its west are the
sleepy, rural towns where the Region's rice, corn and tobacco is produced. To the east is the rugged
Sierra Madre range; only the first 20-30 kilometers can be entered through a dusty ride on a Jeepney
or passenger truck. Beyond that point, the territory of the indigenous forest tribes and operators of
powerful bulldozers and logging trucks begins. When this research on the deforestation of the Sierra
Madre got underway, in 1990, we started here, entering inside the forest as deep as we were permitted
to go, and looking for hunters, chainsaw operators, rattan gatherers and farmers in the mountains. Five
years later, | had returned to the Maharlika in search of explanations for the activities taking place
inside the forest.

The structure of this dissertation more or less reflects this chronological order. After establishing,
in Chapter one, factual and normative dimensions of tropical deforestation as a global environmental
problem, and a brief exploration of wider theoretical elements of potential relevance for this case study,
in Chapter 2, we meet the Sierra Madre deforestation problem more or less the way I did, on my first
road journey from Manila to Cabagan, in Chapter 3. This chapter presents basic facts and figures about
the Philippines and Cagayan Valley Region and establishes the temporal and spatial dimensions of
deforestation in the northern Sierra Madre in the 1950-1990 period. Chapter 4 describes the principal
activities taking place inside the forest, that contribute to the degradation and loss of forest cover. The
fifth and sixth Chapter deal with the role of the Philippine government; after a description of the most
important policies pertaining to Philippine forest management, and of the actors engaged in their
formulation and implementation, answers are sought to the question why so many policies are almost
systematically distorted, evaded or simply ignored at the implementation level. Chapter 7 searches
historical roots of state-facilitated corporate access to the Philippine forests, by examining relevant
political and administrative legacies of the Spanish and American colonial periods. Chapter 8 is an
attempt to give historical dimensions to the second important cause of deforestation in the Sierra Madre,
the conversion of logged-over forest into farmland by forest migrants. Via the Region's settlement
history, and an assessment of farmland scarcity in the lowlands, we encounter motives of people in the
lowlands and the nearby Cordillera region to leave their place of origin and establish new settlements
inside abandoned logging concessions. The ninth Chapter returns to the forest lands, dealing with the
fairly recent development of the increasing cultivation of cash crops here, notably hybrid corn, and
seeks to answer the question why migrants are shifting away from a more subsistence oriented farming
strategy to the adoption of this new crop. The tenth chapter is a synthesis of the insights gained in this
study.

In 1988, Joost Maus and Erick Schieferli carried out CML's first case study of the Cagayan Valley
Region and produced a report that became an indispensable source of information for researchers
working here. A year later, the Cagayan Valley Programme on Environment and Development went
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underway, starting a long period of intensive cooperation between Filipino and Dutch students and
faculty, and deepening our knowledge on several issues raised in that first study. Likewise, I hope the
data, insights and, probably most importantly, the questions raised in this dissertation will also serve
others engaged in research and development work in the Sierra Madre in years to come.
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Chapter 1

Tropical deforestation: a preliminary exploration

1.1 Introduction

The problematic nature of tropical deforestation appears beyond dispute. All over the
world, policy makers, activists, scientists and concerned citizens are devoting time, effort
and resources to battling the continuing decline in global forest cover. The tropical
rainforests are the icon, so to speak, of this heterogeneous community of forest
conservationists. This is not surprising, for who can deny a sense of loss when confronted
with images of wildlife and forest peoples fleeing from the ravages of the forest fires in
Kalimantan and the Amazon? In our minds, we compare this image with the way these
forests should be, the way most of us in the Western world first encountered them, usually
in television documentaries: lush, green paradises full of exotic sounds, plants and animals.
This, together with a personal or institutional mix of other considerations, such as solidarity
with the indigenous forest people, or a general respect for the earth and all its creatures, is
why viewing deforestation as a problem implies adherence to a certain set of norms. These
norms have been shaped largely by the way we relate to these forests. In the following
section, I will show that the normative basis for our valuation of deforestation as an
undesirable development has altered, and indeed varies considerably among those directly
or indirectly involved in forest management. Following an overview of the factual
dimensions of tropical deforestation, sections 1.3 and 1.4 examine these facts in relation to
a set of aims of environmental policy, and the ways in which tropical forests contribute to
the achievement of those aims. Therewith, I also address the values behind my own
determination - by means of this study - to help make deforestation a thing of the past.

1.2  The changing nature of the deforestation problem

If forests could write a history of the world, they would probably not have a good word to
say about mankind. With the exception of indigenous forest peoples living inside large
contiguous forest tracts, people have always had the tendency to conquer and dominate the
unknown, dangerous world surrounding their settlements. Forest removal was invariably
associated with a process that the history books generally refer to as civilization. From the
Mesopotamian kingdoms, through the Greek and Roman empires, and well into the
nineteenth century, control of forest areas was a key factor in geopolitical shifts and an
indispensable resource in the acquisition of wealth, culture and military power. The need to
supply fuel for shipbuilding, the smelting of copper and silver ore, and Rome’s 900 hot
baths exacted a heavy toll on European and North African forests. In turn, forest depletion
often led to cultural and military decline (Perlin 1991).

Throughout the colonial era, wood remained a strategically important resource. One of
the major sources of conflict between England and its North American colonies, for
example, was the use of the extensive white pine forests in the eastern states, source of the
finest ship masts in the world. To put an end to the unregulated lumbering activities of
colonists, England restricted access to trees over 24 inches in diameter, which were
reserved exclusively for masts for the Royal Navy. Lumbering was one of the main sources
of livelihood for the settlers, and a prominent sawmill operator in New York warned that
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enforcing restrictions to local access to timber would “be of very pernicious consequence to
the subjects, put them into extreme convulsions and disorder and divide between the
affections of His Majesty and his people..." (Robert Livingstone (Colonial 19-1701:237-
238) cited in Perlin 1991:291). Eighty years later, American independence dispossessed
England of the main storehouse of timber for its navy and merchant fleet. In response, from
the early nineteenth century onwards, England began to replace wood with iron in
shipbuilding and the construction of waterwheels and bridges, making use of its extensive

coal reserves (Perlin 1991:327). While America’s decision, another one hundred years
later, to assume governance of the Philippines was driven by domestic and geopolitical
rather than resource motives (Bootsma 1986; Karnow 1989), the presence there of over 16
million hectares of pristine, heavily stocked rainforest offered a welcome relief, after
nineteenth-century industrialization had left the United States severely deforested (Richards
and Tucker 1988:4). From 1900 to 1914, the United States doubled its import of tropical
timber, much of which was destined for the East Coast, where it was used in the production
of cabinets (Laarman 1988, see also Chapter 7).

The twentieth century saw a fundamental change in the reasons behind the perception of
deforestation as a problematic development. Until then, forest degradation and depletion
had led primarily to military and economic' problems for the nations who managed these
resources. But gradually the continuous degradation and loss of forest cover came to be
seen as problematic by countries which were not themselves facing shortages of essential
forest products. As forest cover in economically advanced countries stabilized, the loss of
tree cover accelerated in the boreal forests of Siberia and the moist forests of the tropics
and subtropics. Increasing scientific insights into the global ecological and economic
importance of these forests gave rise to a new conception of these ecosystems as the
common property of mankind. A second shift in the perception of deforestation was the
increased awareness of the importance of non-tangible, environmental objectives in the
definition of its problematic nature. While economists worldwide are still “far from able to
apprehend, let alone comprehend, the entire range of values implicit in forests" (Myers
1996:163), current concerns about the loss of tropical rainforests are rooted in their role as
repositories of biodiversity and regulators of the global climate. Increasingly, the culture
and lifestyle of indigenous forest peoples has become part of the set of normative principles
by which the conversion of tropical forests into other land uses is perceived as problematic.
Thus in the striving to end the decline of the world’s rainforests, the ancestral rights of its
original human inhabitants are today largely undisputed. The timber trade underscores the
international dimension of the current loss of global tree cover (Laarman 1988; Nectoux
and Kuroda 1989; Barbier et al. 1993); earlier internal market checks on the depletion of
forest products have all but disappeared under the growing influence of world markets. The
international supply of forest products prevents the depletion of forest resources in
individual countries from driving up local prices to levels which would stimulate interest in
conservation and plantation forestry among policy makers and private investors Under these
circumstances’, many developing countries extract commercial timber from their forests in

' Awareness of the ecological values of forests speaks from Plato's description of an ideal Attica, which contains

hills covered by a vast forest canopy. preventing soil erosion and allowing the surrounding lowlands to be “enriched by the
yearly rains from Zeus..." and providing all the nearby “districts with abundant springs and streams”. (Plato, Critias:111
cited in Perlin 1991:93)

2 In other words, in a situation where there is unrestricted trade, global production more or less matches demand,
and the resources of the country do not represent a significant share of the global timber trade. The trade debate is




tropical deforestation: a preliminary exploration 3

order to generate scarce capital for investments in other sectors of the economy (Vincent
1995). Whether this is a rational strategy from an economic point of view depends largely
on the margin between the public share of private benefits gained from deforestation and
the environmental and social cost generally associated with it. The view that tropical
deforestation is the inevitable consequence of the need to jump-start developing economies
long upheld an unproductive “environment or economy” dichotomy in the international
debate about ways of achieving a more sustainable management of tropical forests. This is

reflected in an editorial comment on the 1992 Earth Summit in the Far Eastern Economic
Review, where the standoff between the industrialized nations and tropical timber
producers with respect to the protection of rainforests is reduced to a wealth issue:
“The richer people are, the cleaner they want their air and water, the more pristine they want
their forests - and the more they are willing and able to pay for the benefits”
(Far Eastern Economic Review, June 1992)

Thus the current owners of the world’s remaining forest areas tend to perceive international
initiatives aimed at the conservation and sustainable use of these resources as contrary to
their economic interests. This has led to the present tendency to define the benefits of forest
conservation and sustainable use all the more in economic terms, recognizing boundary
conditions such as national sovereignty and the globally recognized need to redress the
political and economic inequalities characteristic of the post-colonial world order. Barbier
et al. (1994) propose offering compensation to timber-producing countries for the
implementation of sustainable forest management systems, the cost of which they estimate
at between 0.3 and 1.5 billion dollars annually. Whether realized through tax or revenue
transfer schemes, such an economic compensation package has clear political implications,
including the need for an internationally agreed system of monitoring and enforcing the use
of these revenues for investments in sustainable forest management, and concerns over
economic competition between timber producers from tropical and temperate forests
(ibid:289-294). Other compensatory measures, such as the establishment of a Global Forest
Fund as proposed by De Groot and Kamminga (1995:92), targeted financial aid, and the
current negotiations over an international Forest Convention are alternatives to a trade-
based approach to the current over-exploitation and clearing of tropical moist forests. Thus
during the twentieth century deforestation has been transformed from a local or regional -
primarily industrial - resource depletion problem into an international political issue.

For the first time in the history of mankind, new sources of energy, building materials
and economic opportunities enable us, in theory, to break with our long tradition of
building civilizations on deforestation. Quite in contrast, however, forest clearing and
degradation have continued to accelerate. The fact that in the year 2000 an estimated two to
three billion people worldwide will still depend entirely on wood for their fuel and
construction needs (Brown 1991; FAO 1994) illustrates how unevenly access to these
resources is distributed, both within and between national economies. While half the
world’s population still lives close to the subsistence level, multinational timber, oil and
mining companies in both tropical, boreal and temperate regions have gained access to
extensive tracts of sparsely populated old-growth forests to service the needs of consumers
in the urban and industrialized areas of the globe; and urban wealth and rural poverty
continue to be the two faces of deforestation in modern times. Hence, to understand - and
find solutions for - the current deforestation, we need to study the interactions between, on

discussed in further detail in section 2.2.3.
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the one hand, non-forest society, where patterns of access to resources and income are
instituted, and, on the other hand, the actors and activities inside forest areas which are the
cause of the continuing degradation and decline in global forest cover. The present case
study, which focuses on these relations, may be seen as a response to the call made by
David Kummer at the conclusion of his statistical analysis of deforestation in the postwar
Philippines:

“Deforestation is most appropriately studied by a multidisciplinary approach which emphasizes

the socio-economic and political environment in which the actual process of deforestation

occurs” (Kummer 1992:155).

1.3  The degradation and loss of tropical moist forests: factual dimensions
1.3.1 Deforestation defined

There are two - often sequential - processes which together constitute the continuous
degradation and loss of global forest cover: the extraction of timber and non-timber forest
products beyond their natural productivity rates, and the clearing of forest vegetation for
other land uses. Some scholars currently studying this process of change adhere to the
definition proposed by the United Nations Food and Agriculture Organization, which
maintains a strict distinction between these two dimensions, limiting deforestation to ‘the
complete clearance of tree formations (closed or open) and their replacement by non-forest
land uses” (Grainger 1993a; FAO 1990; Jepma 1995; Lanly 1982; WRI 1996). This
definition implies that selective logging, hunting and other interventions, such as road
construction by oil companies, are not part of deforestation, since these activities cause
only temporary modifications to the composition and structure of a forest, and do not entail
conversion to a non-forest land use.

For several reasons, a representation of deforestation as the equivalent of forest
clearing, for agriculture or plantation establishment, obscures the fact that extractive
activities and forest clearing are in fact closely related to almost all deforestation contexts
(Jepma 1995; Kummer 1992; Repetto 1990). Desiccation of the residual forest biomass
after large-scale selective logging and road construction in Borneo and Sumatra is widely
acknowledged to have aggravated the extensive fires that ravaged the tropical moist forests
of Borneo and Kalimantan in 1997 and 1998. While satellite imagery shows that slash-and-
burn agriculture is responsible for two-thirds of the forest areas lost each year through
conversion to other land uses (Myers 1996:159), the indications are that the loss of biomass
in tropical forests is occurring at a significantly higher rate than the loss of forest areas
(Houghton 1995, National Research Council 1993). In sum: an empirically founded - and
solution-relevant - definition of deforestation must address the role of both forest clearing
and extractive activities. For this reason, more encompassing definitions have been
developed which take into account both the dimensions of ‘forest disturbance’ and
conversion into other land uses (Myers 1984; Johnson 1991; Schmink 1994). The

3

Based on a comparison of surveys carried out in 1973 and 1987 in peninsular Malaysia (Brown, Gillespie and
Lugo 1991) and on estimates of changes in tropical forest biomass between 1880 and 1980 in Southeast Asia as a whole
(Flint and Richards 1994), the overall loss of biomass was found 10 be about 60% greater than the volume that would
result from forest clearing alone, confirming that ‘s more forests were cleared for agriculture, logging and fuelwood
harvest increased proportionally (Houghton 1995:274-275).
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complications already caused by regional variation in forest definition and classification®
complicate further if the variable of forest quality is also taken into account. The
assessment of changes in forest conditions requires more and smaller-scale data on such
aspects as fragmentation, biomass volume and health, the intensity and naturalness of
management measures, and the extent to which recent human activity has altered forest
structure and species composition. This study follows the mainstream approach of
distinguishing forest clearing” from ‘forest degradation”, but tries to capture the
interrelatedness of the two dimensions in practice. The comparatively small scale of this
case study, and the decision to adopt a single indicator, i.e., crown cover, for both
dimensions makes it feasible to define deforestation as the combined changes in natural tree
crown cover and extent over a given period of time. The following definitions are used:
Forest clearing is the complete removal of existing natural forest vegetation and its
replacement by other forms of land use.
Forest degradation is a temporary or permanent reduction in the percentage of the
crown cover of existing natural forest vegetation (after Grainger 1993a).°

The second definition is not sensitive to the other indicators of forest condition referred to
above. On the other hand, crown cover is both a reliable and a practical indicator of forest
disturbance, which makes it possible to use aerial photographs and satellite imagery to
assess deforestation rates and patterns. In this case study, therefore, “deforestation” refers
to changes in crown cover as the combined result of forest clearing and degradation, and is
defined as: “a human-induced or natural reduction in - or even the complete removal of -
tree crown cover in a given natural forest area over a given period of time". In this
definition, the replacement of natural tropical moist forests by industrial tree plantations is
regarded as part of the deforestation process (see also Sargent and Bass 1992). The
definition includes those losses in forest cover that are partially if not fully attributable to
natural phenomena such as typhoons and the El Nifio phenomenon.

These definitions do not contain multi-interpretable criteria on the permanence or
reversibility of man-made or natural modifications to forest condition and area. Nor are
they based on normative or multi-interpretable variables such as the impact such
modifications may have on ‘capabilities to fulfill particular social, economic, aesthetic or
ecological functions’ (Schmink 1994). In accordance with the approach proposed by the
Problem-in-Context Framework (see section 2.3.3), this chapter opens with a factual
assessment of whether there has been a loss of forest cover and condition over a certain
period. Once the factual dimensions of tropical deforestation have been established,
separate normative and impact analyses are presented, on the basis of which this
development may be regarded as problematic.

1.3.2 Factual dimensions of tropical deforestation

In 1995 the total area of natural forests, composed largely of native tree species, plantation
forests and other wooded land was approximately 3.4 billion hectares, or about 27% of the

*  The FAO/UNEP Tropical Forest Resources Assessment Project (1978-1980) distinguished 4 categories of tree

plantations and 17 classes of natural woody vegetation, ranging from undisturbed productive broadleaved forests to
shrublands.

. “Forest degradation is a temporary or permanent deterioration in the density or structure of vegetation cover or
its species composition * (Grainger 1993a: 46)
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total land area of the world (Greenland and Antarctica excepted). The FAO uses separate
definitions of forests for developed and developing nations: in the former, they are defined
as ‘land with a minimum tree crown cover of 20%" and in the latter as ‘planted and natural
ecosystems with at least 10% crown cover of trees and bamboos’. On the basis of these
definitions, developing countries, which represent 58.9% of global land cover, harboured
56.8% of global forest cover in 1995. Over 60% of the world’s forests are located in seven

countries: the Russian Federation, Brazil, Canada, the United States, China, Indonesia and
the Republic of Congo (FAO 1997).

Table 1.1 Global Forest Areas, by type and percentage of area protected

Forest Type Global area % of area protected
. el RS T (1990, million ha) Y0 sarol -
Tropical , moist 1,120 8
Tropical, dry 80 5
Temperate, broad leaf/mixed 720 6
Temperate, needleleaf 1,390 5
Mangrove: 20 9
TOTAL bguma 6

Source: WWF 1996

As Table 1.1 shows, temperate forests constitute the largest part of the global forest cover.
The boreal forests of the northern hemisphere comprise 1.3 billion ha, more than half of the
temperate forest area (Myers 1996). Tropical moist forests still comprise around one-third
of global forest cover. Other sources (Myers 1994, 1996,;WRI 1996) adhere to lower
estimates of approximately 760 million ha.

TROPICAL MOIST FOREST

The two main forest types found in the tropics, rainforests and moist deciduous forests,
together comprise the so-called tropical moist forests, defined as “evergreen or partly
evergreen foresis, in areas receiving not less than 100 mm of precipitation in any month for
two out of three years, with mean annual temperature of 24-plus degrees and essentially
frost-free” (Myers 1980); the vast majority of these forests are broadleaved, but
needleleaved and bamboo forests occur in the humid tropics. Whitmore (1984, cited in
Grainger 1993a:34-35) distinguishes fourteen different types of tropical rainforest
ecosystems, which can be divided into three main categories: dryland, wetland and
montane.

The two most extensive forest ecosystem types contained in the dryland rainforests
category are the evergreen an semi-evergreen rainforests. Evergreen rainforests are found
in climates without a pronounced dry season, mostly in Southeast Asia and in certain places
in South America where rainfall is evenly distributed. Most of the rainforests in the
Amazon and Central Africa are of the semi-evergreen type, which occurs in areas where
there is a short dry season. Some of the canopy-top and emergent species are deciduous,
and one or two species are either dominant or very common in these forests. In even drier
climates, rainforests are replaced by tropical seasonal or open dryland forests.

Of all the tropical moist forests, the evergreen rainforest reaches the greatest height,
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biomass and species diversity’. Dipterocarp forests are characteristic of the evergreen
rainforests of the Southeast Asian region. Mature trees reach a height of 40-50 metres and a
diameter of 2-3 metres. Buttresses as high as 7-8 metres add stability to these trees, which
often have rather shallow root systems. Dipterocarp timber has excellent mechanical
qualities combined with a hardness that permits easy processing. Commercial stocks of 80-
100 m’/ha occur in eastern Sabah, while areas with more than 300 n? of extractable
hardwoods per hectare have been recorded in the Southern Philippines. In South American
and African rainforests, an extractable volume of 30 m’/ha is more common (Whitmore
1995:11). Thus it is not surprising that Southeast Asian dipterocarp timber have dominated
international timber markets throughout the twentieth century. Theses are presently
regarded as the forests under the greatest threat (Jacobs 1981).

In principle, dipterocarp forests can be sustainably managed under a selective logging
regime. Since the dipterocarpaceae flower and fruit gregariously (two or three times per
decade), there is an abundance of young seedlings to grow a new crop of timber after a
carefully implemented selective logging operation. The opening of the canopy produces the
higher light intensity that these seedlings need to develop into mature trees. The residual
stand will regenerate well, provided the degree of opening is controlled, logging damage is
minimized, and competition with non-commercial species and climbers is managed. Due to
sub-optimal supervision in the implementation of technical prescriptions towards that goal,
however, few dipterocarp forests in the region have actually reached a second cut (EIA
1996; Hurst 1987; Plumwood and Routley 1982; Repetto 1988).

Whitmore (1995) describes two other members of the tropical moist forest category that
occur quite extensively in the Malesian region. Heath forests are found on poor, podzolized
soils in South Kalimantan. As they consist of a high density of slender, relatively short
trees, these forests are of little commercial value. Once damaged or exposed to high-
intensity sunlight, the thin humus layer on top of the sandy subsoils quickly oxidizes,
creating white sand and open shrubland (ibid: 9). Malesia also has considerable areas of
peat swamp rainforests, with high volumes of commercial timber. Once cleared of their
vegetation, the peat soils under these forests require careful management to prevent them
from drying and oxidizing into unproductive areas of high acidity and low fertility. And
finally, mangrove forests occur in coastal zones with salty or brackish water. Large areas
of these species-rich and multi-functional systems have already been reclaimed or converted
into industrial fishponds (Fiselier 1990).

EXTENT, LOSS AND DEGRADATION OF TROPICAL MOIST FORESTS

The first serious efforts to obtain an approximate idea of the extent of global forest cover
date back less than two decades. Earlier global and regional forest surveys, carried out by
the United Nations Food and Agriculture Organization between 1948 and 1976, were based
on inventories of data provided on paper by the countries themselves. For a variety of
reasons, including differences in the systems which each country used to define and classify
its forest formations, changes in forest area recorded in these initial inventories reflected

$  Whitmore (1995:7) calls attention to the link between the extent of the various forest types and their biological

richness and diversity. The Amazon has the highest number of species but is also the most extensive, several times the
island of Borneo. According to the same author, a better method of assessing species richness is to establish smail
inventory plots and count the number of tree-species with individuals larger than 10 cm in diameter at breast height. By
that measure, Southeast Asian rainforests are richer than those of Latin America and the Caribbean. These, in wrn,
contain more tree species than plots inventoried in Africa. It must be kept in mind that such ranking is based on limited
insights into the biological diversity of tropical moist forests.
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progress in the quality of national databases rather than the quality of local forest
management (Lanly 1983). Between December 1978 and July 1981, FAO and the United
Nations Environment Programme (UNEP) jointly conducted a comprehensive survey of the
world’s tropical forest resources (Lanly 1983; Wyatt Smith 1987). This survey, which
covered 97% of the total land area of 76 countries, the majority with a tropical monsoon

climate and situated in the belt between the tropics of Cancer and Capricorn, was the first
to make extensive use of imagery produced between 1972 and 1978 by the Landsat 1 and 2

satellites, radar images and, to a lesser extent, aerial photographs.

The 1980 survey revealed that the world had a total of 1,200 million ha of tropical
broadleaved forests, 990 million of which had not yet been altered by large-scale
mechanized logging operations. Based on legal and physical characteristics, more than two-
thirds of these primary forests, or 670 million hectares, were classified as ‘commercially
productive’. In 1980 a mere 41 million hectares, less than 5% of the world’s rainforests,
were in protected national parks’ and reserves (Lanly 1983; Wyatt Smith 1987). Brazil,
Indonesia and the Democratic Republic of Congo together own more than half the world’s
tropical moist forest (see table 1.2). The proportion of Africa’s tropical moist forest cover
within the Democratic Republic of Congo rose dramatically, indicating high deforestation
rates in other African countries with smaller forest areas (Grainger 1993a:40).

Table 1.2, which summarizes the results of the 1980 and 1990 surveys by region, shows
the countries which manage the world’s largest tropical forest areas. While large-scale
logging activities and forest clearing were widely believed to cause an annual average loss
of 1% of global tropical moist forest area®, this effect was effectively overshadowed by
improved remote sensing techniques. These reveal larger areas of forest with each survey
undertaken, as witness the results of the 1980 and 1990 global forest surveys carried out by
the FAOQ. In spite of accelerating timber extraction (especially in Southeast Asia) and forest
clearing (in South America), the 1990 survey set the total area of tropical forests well above
that established a decade earlier. Because of the inaccuracy of the 1980 survey, the annual
deforestation rates presented in the last column of table 1.2 do not correspond to the
differences between the areas of tropical moist forest recorded in the 1980 and 1990
surveys. They appear to be estimates based on regional and national surveys in the period
1980-1990.

Singh (1993) and WRI (1996) report a global area of tropical lowland rainforest of 718
million ha, close to the estimates used by Myers (1994) and Whitmore (1995). The
difference between that figure and the aggregate result of the 1990 FAO survey is in the
large areas of moist deciduous forests, comprising 40% and 74% respectively of the moist
forest of tropical Latin America and Africa which were included in the most recent FAO
survey. This area is composed of an amalgam of moist forest ecosystems with a crown
cover that ranges from a closed climax canopy to the threshold value of 10% woody

7 e largest part of the world's 4,500 nature parks and reserves, together comprising 480 million ha, was not

established until after 1970. Half of these (2,253 sites, covering 240 million ha) are located in the tropics (Reid and
Miller, 1989 in Brandon and Wells 1992:558)

Dykstra (1992) shows the tropical moist forest areas opened up annually for timber extraction. In addition to the
10 to 17 % of the areas that had been logged earlier, his data lead to a total area of opened for logging between 1961 and
1991 of just over 100 million ha. That figure is in keeping with global production volumes of tropical timber. Annual
round wood production in 1987 amounted to 150 million m3, a fourfold increase since 1960 (Jepma 1995:37) On the basis
of the production data presented by Jepma, approximately 2.5 billion m3 of round wood was extracted from tropical
rainforests worldwide between 1960 and 1987. If that figure is combined with the average extractable volume of 30 m3
/ha given by Whitmore (1995:11), the resulting logged-over area approximates the one derived from Dykstra's data.
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vegetation cover which, according to the FAO definition, qualifies an area as a tropical
forest. Therefore, understocked and degraded forests are included in the FAO estimate.

Table 1.2 Global inventories of tropical forest, various sources (x 1,000 hectares)

Year i 1980 1980 1990 | 1990 | 1990 1980-1990
) o5t |
; “Broadleaved | “Tropical “Natural “Tropical | *Tropical (| Anoual |
L 1 Tropical | Moist Forest" [ Forest" | rainforest = Moist loss of
| Forest type | Forest" | | + moist | Forest" rainforest
| deciduous + moist |
forest” deciduous |
| forest
BT e TS T | T |
 Data source | FAO 1980 | FAO 1980, FAO 1992, = FAO 1992 | Myers FAO 1992 |
= | (Lanly (Grainger cited in 1994
| Country/Region | 7983)* 19930) || WRI 1996
L L, £ = . arSapes
Brazil | 331,800 561,107 488,679 220,000 1,718 |
Rest of Latin 281,200 363,080 | 259,412 196,000 3,374%+*
America & | |
| Caribbean | |
e il | % - RUSpITE a bl ! 1
| Tropical 653, 950 613,000 924,187 748,091 | 416,000 5,092
; LatAm/Carib. | (600,450) ;
Indonesia ' | 113,600 109,549 112,915 | 86,000 1,063
| Rest of Asia | 150,400 28476 | 106,937 | 125000 f1.757%s |
Paclﬁc | | |
| Tropiml 291,900 264,000 338,025 219,852 | 211,000 2,820
| Asia/Pacific | (197,300)
Fisieni sy S b sl pripean D THDSEG T— S
| De. Rep. Congo | 105,700 113,275 105,646 | 100,000 662
| {formerly Zaire)
Rest of Africa ’ | 100,000 416,543 | 232,113 | 52,000 2,055% |
Tropical Africa | 214,400 205,700 529818 337,759 | 152,000 2,717 !
(170,850) ' '
R LT e r {
T(]TAL ’ 1,160,250 1,082,700 1,792,030 ! 1,305,702 | 779,000 10,629 |
L Tropica! Forest (968,450)‘ | | - _|

provided by the same source (Lanly 1983:310, wble §5)

Between brackets the cumulative areas of undisturbed productive and unproductive broadleaved tropical moist forest,

Other Latin American and Caribbean countries that lost extensive areas of tropical moist forest cover between 1980

and 1990 are (by order of surfaces lost) Bolivia, Venezuela, Colombia, Paraguay, Mexico and Ecuador. In the Asia
Pacific Region, Thailand, Myanmar, Malaysia, India and the Philippines follow Indonesia. Moist forest
losses in the Democratic Republic of Congo are matched by those of the combined states of West Africa,
followed by Zambia, Tanzania and Sudan.

Further efforts to clarify and resolve the inconsistencies between two global forest surveys,
and the large differences between these estimates and those of Myers (1994) are beyond the
scope of this study. The next FAO global forest resources assessment, scheduled for the
year 2000, may help to resolve some of these questions. In the absence of more accurate
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data on the extent and condition of the world’s remaining rainforests, it is perhaps advisable

to conclude that all estimates converge towards a total area of tropical evergreen and semi-

evergreen rainforests of between 800 and 1000 million hectares. The three major biomes

where tropical moist forests occur are (Whitmore 1995:5):

I The Orinoco and Amazon Basins in Brazil (400-600 million ha)

I 250 million ha in Southeast Asia, primarily Malesia heartland

m 200-250 million ha of mainly deciduous moist forest in the Congo basin of Central
Africa, extending westward towards Guineé.

Originally, tropical rainforests are believed to have covered about 1600 million hectares
(Sommer 1976). The loss of rainforest is largely a recent development. Based on national
forest inventories, an estimated 450 million hectares of tropical forest cover were cleared
between 1960 and 1990 alone, and rates continued to increase between the 1960s and the
1980s (NRC 1993; WRI 1996). During the 1980s, the rate at which tropical forests were
cleared was 36% higher than during the late 1970s (FAO 1993, cited in Palo 1994)

Depending on definitions of forest cover and deforestation, estimates of the current
annual loss of tropical forest range from 0.8 to 1.8 % of the total global stand (FAO 1992;
Myers 1994; NRC 1993; WRI 1996). Table 1.2 shows the large differences in deforestation
rates between countries. The Philippines and Thailand had deforestation rates of 2.9% in
the same period (WWF 1996). This comparison of national deforestation rates gains in
significance when relative rates are translated into absolute areas. For example, Brazil's
relatively low deforestation rate of 0.6% means that it loses between two and three million
hectares of rainforest every year. Worldwide, between 10 and 15 million hectares of
tropical moist forest are cleared annually, an area roughly the size of the U.S. state of
Carolina, or three times the size of the Netherlands. It should be noted here that this area
does not include the approximately five million hectares of old-growth’ tropical moist
forests logged every year (Dykstra 1992 in EUROFOR 1993).

The odds on survival are most favourable for the world’s largest contiguous forest areas
in the poorly accessible and sparsely populated areas of Kalimantan, Irian Jaya and Papua
New Guinea, Central Africa and the Amazon (Myers 1996). However, Asian and European
timber companies are increasingly investing both resources and manpower into creating
goodwill among the governments who own these areas, with a view to procuring long-term
timber concessions (EIA 1996; Rice and Counsell 1993). For example, in 1991 Barama
Ltd, a joint venture of Malaysian and South Korean logging and trading companies, was
granted a 25-year license to log 1.7 million hectares of tropical moist forests in Northwest
Guyana'. Similar wholesale agreements are either under negotiation or have already been
signed in Surinam (Colchester 1995), western Brazil, Papua New Guinea and the Congo
basin (EIA 1996). Pressure from other developments, including road construction,

* I have consciously avoided the use of the term ‘virgin' forests. As the ancestral use of these ecosystems by

indigenous forest peoples is gaining international recognition, and archeological findings add evidence of early natural and
man-made modifications to rainforests (Boerboom 1982, Grainger 1993a), terms like primary and virgin forest are no
longer accurate. | distinguish old-growth forests { not logged), residual (logged recently) and secondary stands (maturing
logged-over, natural-production forests).

10 As in most Asian timber concessions, these licenses are give-away deals in which only a fraction of the financial

value of the resources accrues to the nations concerned. The Barama concession was granted a ten-year tax holiday and
timber royalties, to be paid in local currency, to the equivalent of US$1 for every cubic metre of timber extracted, worth
150US$ in the international market in 1994. Since the level of the royalty was fixed for a period of 20 years, this royalty
will decline with the devaluation of the local currency (EIA 1996)

e DTSN Set e T e .
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industrial plantation development and mineral exploration, is unlikely to ease much in the
decades to come. With less than 10% of the world’s rainforest enjoying any degree of legal
protection, it is unlikely that the global loss of tropical moist forests will cease in the near
future. The following section examines a normative framework in the light of which these
developments are widely regarded as a cause for concern.

1.4 Normative side of the tropical deforestation problem

"The immediate and long-term consequences of global deforestation threaten the very
survival of life as we know it on earth. Indeed, the scale of deforestation and its impact now
represent one of the gravest emergencies ever to face the human race" (WRM 1990:26)

The question of whether something should be done about the accelerating pace at which
tropical moist forests are being cleared and degraded around the world is answered
differently by different persons, depending on personal, institutional or disciplinary factors
which themselves cannot be seen in isolation from one’s position and one'’s stakes in the
process. Hence, the cause of the accelerating degradation and loss of tropical moist forests
is not only a lack of “international consensus on how to protect forests” (WRI 1996:xiv),
but also a divergence of opinion on whether protection is necessary, and at what cost. As
Palo (1990, 1994) and Grainger (1993a,b) argue, countries or regions endowed with large
forest resources may see deforestation as part of a national land-use transition engendered
by national economic development. The deforestation histories of Europe, which lost 60%
of its original forest cover, and North America (20%) appear to confirm the validity of
such an ‘evolutionary’ perspective (Grainger 1995).

The scope of this research does not permit me to examine in depth the validity of an
analysis defining a singular path via deforestation to development, or of using the example
of the industrialized world as evidence of the existence of such a path. The forests of the
Netherlands had by-and-large been depleted well before the industrial revolution. Here,
forest decline had already led to high fuelwood prices during the sixteenth and seventeenth
centuries, but instead of leading to the establishment of forest plantations, high fuelwood
prices spurred the use of alternative energy sources, such as peat, and later coal. In the
final chapter of his standard work on the forest history of the Netherlands, Buis (1985)
links deforestation in this period to opposing views and interests between, on the one hand,
a newly emerging urban bourgeoisie, which no longer depended directly on forests for a
living, but was increasingly attached to their aesthetic and environmental functions and, on
the other hand, the landed gentry and its clientele, who perceived these resources as either
financial assets or basic needs'' (Buis 1985:895-919). In the absence of consensus, forests
lacked effective protection and were eventually sold for financial reasons, with the
exception of a few private domains.

There are similarities between this pattern of conflicting valuations of forests throughout
Dutch history and the contemporary differences in the valuation of tropical deforestation on
a global scale. The industrialized world, not economically dependent on exports of primary
commodities, is interested in rainforests for their recreational, medicinal, biological and
emotional value, and for their perceived benefit for the global climate. Governments in

""" One conclusion that the author draws about the history of Dutch deforestation is that the first managed forests 10

be cleared were those owned and managed by absentee members of the local nobility “who no longer depended directly on
these resources and saw them merely as financial assets” (Buis 1985:902, translated by GT).

v —
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developing countries value the immediate economic advantages of turning forests into liquid
capital, and perceive forest clearing as part of the structural transformation which is
inherent in economic progress.

As long as this international disagreement lingers, any concerted international policy to
protect forests, for example, through a global forest convention, will remain beyond reach.
The market offers an alternative route to sustainability. From a neo-classical economic
perspective, forest degradation and loss come to a natural halt once the scarcity of forest

products pushes prices up, stimulating efficiency and investments in forest plantations
(Hyde and Seve 1991, cited in Palo 1994)". In this ‘weak sustainability’ perspective, in
which natural capital can be substituted by man-made capital, “deforestation can be
economically sustainable when the process yields new productive assets, or unsustainable
when forest resources are depleted for short-term profit...... (Horne and Palo 1995:19) and
....should be replaced by sustained-yield forestry from that point where social marginal
opportunity costs of deforestation exceed the respective marginal benefits achieved through
deforestation” (Pearce and Markandya 1989 in ibid:21). It is only beyond this turning point
that forest clearance becomes “excess deforestation”, problematic because it causes net
economic cost to the societies concerned. Palo and Horne (1995) emphasize that economic
value must be attributed to non-timber forest productivity, including carbon sequestration,
biodiversity, watershed protection and other ecological functions for downstream areas.
These can then be incorporated into a cost-benefit analysis to determine the optimum
deforestation level. Sustainability, then, is not limited to ensuring that revenues earned in
the clearing of natural forests are used either to develop forest plantations” or to invest in
another sector of the economy, which can take over as the engine of the economy once
forests have been depleted. By defining sustainability as “a continuous inter-generational
increase or status quo in human well-being” (Horne and Palo 1995: 21), objectives related
to the quality and length of life are added to income and employment. Moving closer to a
strong sustainability perspective, in which forests themselves have protection value,
market-based initiatives are underway as well, such as timber certification, the growing
demand for ‘green’ capital investment opportunities, and the increasing attention to
achieving forest protection through trade and investments in sustainably produced forest
products (ICCO, in press).

This is probably as close as the economic and the ecological definitions of unsustainable
deforestation have come so far. Since the publication of the IUCN/WWF/UNEP World
Conservation Strategy in 1980, the world’s leading conservation organizations also link
sustainable development to conservation initiatives (Robinson 1993). The WCS led to the
internationally funded development of National Conservation Strategies in 50 different
countries, and to the implementation of a host of Integrated Conservation and Development
Programmes, in which sustainable livelihood options were developed to mobilize local
support for forest conservation. Neither these programmes, nor the planning “mania”
(Sayer 1995:6) triggered by the FAO's launch of the 1985 Tropical Forest Action Plan
produced substantial gains in forest protection (Brandon and Wells 1992, Sayer 1991). On

2§ productivity rates were pushed to their potential levels, just over 1 million hectares of tropical moist

production forest could, in theory, produce the natural annual volume increment of today’s 3.3 billion hectares of natural
forest (Poore 1994, cited in Sayer 1995:13)

3 These authors also recognize that plantations cannot fully replace these values, particularly those pertaining to

habitat functions for biodiversity (Sargent and Bass 1992: Sayer 1995).
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the contrary, the various National Forestry Action Plans often served as political tools for
national governments to open large new logging concessions in old-growth natural forest
areas designated as conversion and production forests (Colchester and Lohmann 1990). The
impact of Timber Certification, the most recent effort to pursue forest protection through
economic incentives, has yet to be assessed, but aside from the general problem of
monitoring and enforcement, it will again hinge mainly on the criteria by which logging is
defined as sustainable and thus certifiable.

Encompassing definitions of sustainability such as the above, and the much-quoted one
introduced by the Brundtland report (WCED 1987)* conceal, rather than help to resolve
the conflicting views held by different scales and sectors of the world community regarding
the balance between conservation and development (Sayer 1995:5). The political
achievement of having found a compromise definition for a term that recognizes the need to
integrate ecology and economics into human development must be complemented with
practical principles that enable stakeholders to agree on the valuation of tropical
deforestation and its environmental impacts.

This approach, whereby decisions on resource and nature conservation are turned into a
numeric balance of costs and benefits to mankind, entails risks of its own. First, the
willingness - and capability - of people to pay for the non-timber products, functions and
values offered by forests varies considerably with time and place. Second, there is the
constraint of our current limited level of understanding of the services, products and values
represented by forests, their scarcity levels and the price we are willing to pay. With the
exception of the extensive studies devoted to localized hydrological impacts of logging and
forest clearing (Bruijnzeel 1990; Bruijnzeel and Critchley 1994; Critchley and Bruijnzeel
1996), little is known about how changes in forest area and quality influence these non-
timber functions and values. For example, what is the minimum habitat and population size
of a species that may possibly produce new medicines or food products in the future?
Unknown species, as well as less attractive or even undesirable flora and fauna have less
value, and hence less chance of surviving. It remains to be seen how many of the 1.8
million species we know today (1 million insects, 250,000 plants, 9,100 fishes and 4,170
mammals (Gadakhar 1992:43) have sufficient recreational value - for how long and for how
many consumers? - to save them from extinction. How much global forest is needed for
their local and global climate functions to work, and how many centimetres of sea level rise
can be convincingly attributed to each percent of global tree cover lost? In other words,
there is in practice no clear line between non-problematic deforestation and ‘excess
deforestation’ (Horne and Palo 1995), because we cannot weigh the marginal benefits
achieved through deforestation against all the marginal opportunity costs of deforestation,
including those in the realm of the above, largely unknown, forest functions. And, beyond
that, how would we value the rights of forest creatures to exist without somehow being
functional for humans? Finally, who should in fact be the evaluators? Is it the abstract ‘we’
of humankind in general, or are there special places for special people? The latter option is
related mainly to the ancestral rights of indigenous forest peoples. While the appropriate
response to the various rights claimed by forest peoples around the world may still be
subject to debate in each of the countries concerned, there is little dispute about the
legitimacy of the basic claim that most of the world’s rainforests were originally the
economic, spiritual and emotional home of indigenous forest-based communities, before

7 ‘development that meets the need of the present without compromising the ability of future generations lo meet

their own needs” (WCED 1987:8)
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modern, written laws enabled legislators and educated groups to appropriate those
resources (Caufield 1982; IWGIA 1996; Kingsbury 1995; Lynch 1986).

1.5 Functions and values of tropical moist forests

Hence in forest valuation it is the functions concept which is generally adhered to, whereby
sustainable forest management can be defined as:
“the management and use of forests and wooded lands in a way, and at a rate, that maintains
their diversity, productivity, regeneration capacity, vitality and their potential to fulfill, now and
in the future, relevant ecological, economic and social functions at local, national and global
levels without causing any damage to other ecosystems” (quoted from EC Council Regulation
3062/95, 20/12/1995, cited in European Commission 1996:82)

It would be beyond the scope of this study to attempt to list all the products, services and
values that tropical forests provide, together with the most recent insights into how these
are affected by forest degradation and clearing. A recent attempt by Costanza er al. (1997)
placed the total cash value of all services and natural capital of the world’s tropical forests
at US$ 3.8 trillion. While this amount is probably impressive enough to help justify greater
budgets for forest protection, efforts such as these also run the risk of giving a replacement
value to forest functions, suggesting that they can be bought with capital. Moreover, it
could prevent local forest users, who often have little cash income, from retaining access to
products for which they may have no substitute. Less fundamental weaknesses involved in
expressing the value of forest products and services in monetary terms are the above
mentioned limitations to our knowledge of these functions, the highly site-specific nature of
productivity where forest products and services are concerned, variations in local market
and trade structures, and incomplete databases on these variables (De Beer and McDermott
1989:148-156).

To define the normative dimensions of the tropical deforestation problem, it is
necessary to have a qualitative notion of the contributions these ecosystems make to human
well-being. By way of illustration, I will examine those functions of tropical forests that
generally serve as a basis for international concerns about the degradation and loss of
crown cover in tropical moist forests.

1.5.1 Hydrology and climate functions
MICRO CLIMATE: REGULATION OF THE WATER AND ENERGY BALANCE

Deeper root systems enable trees to pump soil moisture up from deeper soil layers than
other types of vegetation. Under conditions of adequate and evenly distributed rainfall, a
closed canopy tropical forest consumes approximately 1,000 millimetres of water per year
(Bruijnzeel and Critchley 1994:14). The greater surface roughness of the crown canopy
facilitates air turbulence and thus water removal from the vegetation by the atmosphere. In
this manner, 50-75% of local rainfall is recycled within the Amazon basin (Salati and Vose
1984, cited in Houghton 1995). At the level of individual forest areas, countries or regions,
the high evapotranspiration of tropical moist forests cools down the micro-climate. Once a
forested land use is replaced by a more open vegetation of annual crops and grasses, local
soil and air temperatures rise. The effect of local temperature increases due to reduced
evapotranspiration, a cooling process, is amplified by decreased cloud formation and higher
exposure to sunlight.
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In the Amazon basin, the climatic impact of total forest removal is expected to be stronger
than global warming effects; model simulations of that scenario suggest that such losses
would be irreversible, with local temperature increases of around 2.5°C, a 30% decrease in
evapotranspiration, and 25% decrease in rainfall (Nobre, Sellers and Shukla 1991, cited in
Houghton 1995:284). A similar effect is to be expected in equatorial Africa. More
uncertainty remains as to the relative importance of changing land use and temperature
gradients with surrounding water bodies vis-a-vis the large-scale interactions between the
oceans and the atmosphere that appear to be the main driving force behind the monsoon
rains of Southeast Asia. Small-scale deforestation and forest degradation events are not
believed to significantly alter local precipitation patterns (Bruijnzeel 1986; Oosterberg
1997:9)

GLOBAL CLIMATE: CARBON SEQUESTRATION, ‘FLYWHEEL’ FUNCTION

Since the mid 19" century, an estimated 300 giga tons (billion metric tons, GT) of carbon
have been released into the earth’s atmosphere, one-third as a result of land-use changes
and two- thirds from the combustion of fossil fuels. The total volume of carbon currently
held by the atmosphere is 750 GT (Houghton er al. 1990; Woodwell 1993, cited in Myers
1996:158) . The greenhouse effect of atmospheric carbon is that it allows short-wave
sunlight in more easily than it lets long-wave, earth-heat radiation out; normal
concentrations thus add 33°C to the earth’s surface temperature, a condition which is
fundamental to the existence of life on earth (Houghton 1995:264). As more carbon dioxide
and other greenhouse gases (methane, nitrous oxide and chlorofluorocarbons) are released,
concentrations rise, enhancing the normal greenhouse effect; average global temperatures
are expected to rise by 1°C between now and 2025, and by 3°C up to 2100, which is
warmer than it has been for the last 1000 years. As minor as these temperature changes
may appear, the significance of such shifts is probably best illustrated by earlier
temperature changes in the earth’s geological history. During the last glacial period, for
example, when large parts of America and Europe were covered by ice, the average
temperature was only 6°C lower than today (Kroonenberg 1992:57).

Forests are the world’s largest carbon storehouse. Accounting for 65% of the world's
carbon sequestration potential (Zak 1995, cited in Myers 1996:158), their plants and soils
hold 1200 GT of carbon, more than all the world’s proven fossil reserves (Nilsson 1996,
cited in Myers 1996). Tropical moist forests hold approximately one- fourth of that volume;
if all the remaining tropical moist forest were to burn down, this would release an estimated
100-300 GT of carbon into the atmosphere. The ‘flywheel effect’ of the carbon mass stored
in forests refers to a positive feedback loop that could be set in motion by the release of this
reserve into the atmosphere: dessication, die-off and longer dry seasons in boreal forests of
the Northern hemisphere, most affected by temperature rises, would increase the incidence
of fire in these forests, where half the world's forest carbon is stored, further increasing
atmospheric carbon concentrations. Methane releases from melting permafrost and tundra
areas in the same region would accelerate the process still further.

At the moment, forest fires worldwide (but mostly in the tropics) contribute about one-
fourth of the approximately 8 GT of carbon added to the atmosphere every year (Houghton
1995). To offset these releases alone, very large forest plantations would need to be
established:

“Perhaps as much as 1.5 BMT carbon could be accumulated annually in woody biomass if huge

areas were to be replanted; This strategy would reduce total emissions of carbon to about 6.5

BMT. Requiring an enormous amount of land, energy and expense, such reforestation would
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accumulate carbon only while these forests were growing. Once grown, the forests would hold,
perhaps, 150 BMT carbon but would no longer withdraw carbon from the atmosphere.
Reforestation would stabilize atmospheric concentrations of CO, only temporarily, at best”
(Houghton 1995:281)

Therefore, protecting existing forests against fires is a more cost-effective approach to the
problem of global warming than the establishment of new plantations. The main function
that forests perform for the global climate is the storage of a substantial carbon stock,

which has the potential to add considerable impetus to the global warming processes (Myers
1989; Houghton 1992). The enhanced greenhouse effect is in the first place an industrially
related environmental problem, which cannot be solved by planting trees. Because of the
world’s continuing reliance on fossil fuels for economic growth, little progress has yet been
made in efforts to arrive at binding international commitments to reduce emissions of
greenhouse gas. Even the most progressive proposals forwarded to the 1997 Climate
Conference in Kyoto would have achieved only a fraction of the 60% reduction required to
stabilize atmospheric concentrations at their current level.

The possible effects of rising carbon concentrations and temperatures on tropical forests
are presently the subject of debate. While some authors predict an accelerating natural
contraction of tropical moist forests due to changing rainfall patterns and the aridification of
equatorial areas (Caufield 1982; Sorensen 1994), others draw upon the earth’s geological
history to argue that global warming might in fact allow tropical moist forests to expand
northwards and southwards. The origins of tropical moist forest go back to the Cretaceous
period, around 100 million years ago, when carbon dioxide levels were 10-25 times current
levels (Boerboom 1982; Kroonenberg 1992). When the earth's climate began to cool down
in the Oligocene, tropical rainforests receded from the Northern and Southern Hemispheres
to their current limits in the equatorial belt. Outside the present geographical boundaries of
the tropical rainforests, only species resistant to cooler, dryer climate remained in the
forests of the moderate climatic zones, that developed here from the Cretaceous period on.
Thus a return to the climatic conditions of that era might allow the tropical forests to regain
some of the terrain lost in the recent cooler periods:

“maybe we should see the Cretaceous period and its greenhouse climate as the period in which

anything was possible, when the sky was the limit. A genetic explosion in the greenhouse-earth,

the proliferation of life forms of which has gradually been tempered by the cooling down of the

climate in the Tertiary and the glacial periods of the Quarternary” (Kroonenberg, 1992:59)

Notwithstanding the attractiveness of this argument, not least because it exudes what
appears to be geologically founded optimism, the time-scale involved is of an entirely
different order than the pace at which temperatures are now rising and forests declining;
current tropical deforestation rates will decimate the world's remaining rainforests to a
fraction of their remaining area within the next century. In the same period, global
temperatures are expected to rise by one full degree Celsius, i.e., ten to fifty times faster
than at any point in time since the Ice Age, 15,000 years ago (Sorensen 1994). Because a
large part of the world’s genetic diversity is safeguarded inside these forests, many of the
ingredients for a ‘genetic explosion’ or an expansion of tropical moist forests will have
disappeared by the time a more conducive climate for these forests could develop outside
their present confines. Rapid temperature increases aggravate the potential impact of
climatic change on biodiversity, as life-forms do not have sufficient time to adapt,
especially in the high-diversity rainforest ecosystems, where the competition among species
is most intense and specialized reproduction strategies have been developed by species in

*
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response to this competition (ibid). Even if the problem of species extinction did not exist,
the recovery of these complex ecosystems would take centuries. Due to their heavy reliance
on internal nutrient and energy cycling, rainforests are among the most fragile of all
ecosystems (Caufield 1982; Myers 1984); a rise in global temperatures amplifies the above

mentioned impacts of forest clearing on the local microclimate as a result of lower
evapotranspiration.

1.5.2 Watershed functions

“Of all the environmental effects associated with logging, it is probably the hydrological
changes which are the most misunderstood” (Bruijnzeel and Critchley 1994:12)

The claim that downstream droughts and flooding are aggravated by tropical deforestation
is as popular as it is disputed (Oosterberg 1997). Anyone who has personally experienced
the changes in the micro-climate that occur when one enters a cool forest with springs and
running creeks after hours of hiking through the cogon grass and silted creeks of the lower,
already denuded mountain slopes would readily underscore the longstanding claim that
tropical moist forests have a beneficial effect on local and downstream hydrology.
Nevertheless, scientific evidence gathered so far shows that watershed objectives are not
always compatible with forest conservation (Bruijnzeel 1990; Hamilton and Pearce 1987;
Sayer 1995).

If we limit the present discussion to the two main hydrological impacts associated with
deforestation, i.e., increased flooding and more frequent downstream water shortages, there
is general consensus that deforestation per se does not lead to either a lower water yield or
increased peak flows during heavy rain. Paired-basin experiments in Malaysia show that
watersheds produce 40 to 70% more water after forest clearing, but this occurs primarily in
the baseflow or the normal subsurface flow released from the watershed’s groundwater
table (Bosch and Hewlett 1981, cited in Oosterberg 1997). Due to reduced
evapotranspiration, deforested watersheds tend to have higher watertables and yield more
subsurface runoff, provided the forest soil is not disturbed. Increased stormflows (the total
volume of water released by the watershed) rather than higher peakflows (the maximum
instantaneous discharge during the rainstorm) cause the more frequent occurrence of minor
flooding events in downstream areas, but this effect is more difficult to attribute in the case
of larger flooding events and in watersheds larger than 1000 hectares; large watersheds
attenuate the effect of peakflows because of their storage capacity in river channels and
floodplains (Oosterberg 1997:36).

Problems of soil erosion and downstream sedimentation, which commonly accompany
forest removal and clearance, have a more significant hydrological impact in watershed
areas. The use of heavy machinery disturbs the leaf litter and root mat characteristic of
undisturbed forest, causes soil compaction and exposure, which in turn increase overland
flow and surface erosion (Bruijnzeel 1994). During the rainy season, poorly constructed
logging roads turn into deep erosion gullies; in order to make these roads passable again
during the following harvesting season, bulldozers scrape off layers of soil every year and
open up new stretches in places where land slides and local waterways have made them
unpassable. Slash-and-burn farming in sloping areas leads to further exposure, and the loss
of organic matter and soil depth. But even such minor forest modifications as the removal
of undergrowth from a natural forest or forest plantation increase soil erosion.

Hence, the watershed function of forests is related primarily to their role in soil
protection and the indirect effects of soil degradation on the water balance, rather than to
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their direct effect on water yield. Consequently, the key to watershed protection lies in the
conservation of forest soils and their hydrological properties (Hamilton and Pearce 1987).
Logging natural moist forest in watersheds inevitably affects the soil stabilization functions
that natural forests provide, at the cost of higher evapotranspiration losses and lower
downstream water yield. As sediments carried from logged-over forest areas accumulate in

downstream waterways, water yield initially remains low due to regrowth of the residual
forest, only to increase with the gradual removal of forest vegetation and, eventually,

conversion to farmland. Prolonged severe soil degradation affects infiltration and
groundwater recharge and causes the lowering of dry-season river flow often reported by
local observers (Bruijnzeel 1989, cited in Oosterberg 1997). Even when this baseflow is not
significantly lowered, the river’s increased sediment load reduces the flow and quality of
water intakes for downstream irrigated farmlands, affects wildlife and fisheries by
disturbing the ecology of the river system and coastal waters and exposes downstream
productive lands and population centres to increased flooding risks and -damage. During
extreme rainfall events, the combined impacts of increased stormflow, heavy silt loads and
other forest debris being transported downstream by the water in a watercourse already
partly obstructed by earlier sediments combine to produce serious flooding in downstream
areas. In the 1992 floods of Ormoc City, Leyte, these factors came together at several
locations where bridges had been built across the river. Blocked by a mass of debris and
soil transported downward from a heavily degraded watershed, these bridges instantly
turned into dams which blocked the river at several points, exacerbating the flooding; there
was extensive material damage, and over 8,000 people perished.

1.5.3 Biodiversity"

“Tropical moist forests are by far the richest biological units in terms of genetic diversity and
by far the most threatened by human activities..." (WCED 1987:150)

One of the fundamental values of tropical rainforests for life on earth is that they represent
the bulk of life forms that we know: although they occupy only about 8% of the earth’s
land surface, they host 60% of all plant and animal species. Adopting the number of tree
species with individuals larger than 10 cm in diameter at breast height (dbh) recorded on
small forest inventory plots - a widely used indicator for overall species diversity -
Whitmore (1995) illustrates the biodiversity function of tropical rainforests as follows:
“The whole of Europe north of the Alps and west of the Commonwealth of Independent States
has 50 native species and all of eastern America has 171. By comparison, small sample plots of
tropical rainforest commonly have 100 species (and many have more than 200) of trees at least
10 c¢m in diameter at breast height per ha” (Whitmore 1995: 7)

!5 Essentially an indicator of both the number of species as well as the number of specimens per species in a

particular area, the term biodiversity captures the variety of life on earth, i.e., the diversity of genes, species and

ecosystems:

- Genetic diversity refers to the variations within or between populations of the same species.

- Species diversity is a measure for the number of different plant and animal species (including micro-organisms)
in a site or habitat, as well as the number of individuals per species.

- Ecosystem diversity values the variety of ecosystems, habitats, forest types, or communities, each of which is
composed of a distinctive set of genes and species, and distinctive elements of soil and climate (EC 1996:71)

See (Angler 1994) for a critical view on how this definition of biodiversity influences the ranking of tropical rainforests

vis-a-vis other ecosystems, such as the deserts, grasslands and temperate forests outside the equator, which contain many
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Another example is the ‘La Selva’ Forest Reserve in Costa Rica, which covers less than 15
km? and contains more species than the whole of Great Britain’s 243,500 knf. Because of
its extraordinary size, the Amazon basin, several times the total area of Borneo, hosts the
largest number of known plant and animal species; in one site in Peru, 300 tree species
were counted per ha.; in Manaus a stunning 500 different tree species were counted in a
plot which measured 2000 square metres (Fittkau 1983, cited in Hoogmoed 1992). Given
their relatively small size, the Asian rainforests are regarded as even richer in species and
diversity, followed by the Neotropical (American) rainforests and certain plots in Africa.
Obviously, this does not mean that the loss of African rainforest is less problematic than
deforestation in Asia; each of the word’s major tropical forest areas has its own unique set
of forest types and endemic species.

From the point of view of biodiversity conservation, priority should be given to those
forest types and areas that have already undergone a sharp decline, are still threatened by
further degradation or clearing, and which harbour a large number of endemic species or
families. Indonesia, the Philippines and Sri Lanka have the highest recorded rates of
endemism (World Rainforest Movement 1990:16). This high rate of endemism, combined
with a marked reduction in total forest area and continuing threats of forest degradation and
clearing, mean that the Philippine forests are generally counted among the world’s ten top-
priority ‘hotspots’ for biodiversity conservation (Myers 1988, cited in McNeely er al.
1990:87). Other areas where 30-40% of biodiversity remains, located in less than 5% of
the original area are Madagascar, the montane and Atlantic forests of the Amazon, New
Caledonia and peninsular Malaysia. All the above ratings are based on incomplete data; to
date, only an estimated 20% of the world’s plant and animal species have been determined.
The current rate at which species are lost is thought to be as much as 40,000 times faster
than in recent geological times (Schiicking and Anderson 1991). If unabated, the greater
part of the software of life on earth will be erased before it has been discovered, let alone
understood by mankind.

To a certain extent, therefore, biodiversity conservation is an end in itself; in that it
protects life as we know it. But the maintenance of species, gene and ecosystem diversity is
already serving the more anthropocentric final variables of human material and immaterial
well-being. Many sectors of modern society benefit from the genme pool provided by
rainforests (and other ecosystems), including the pharmaceutical, food and cosmetics
industries. An astonishing 98% of crop production in the United States is based on species
from outside the US (Caufield 1982); in the 1970s, a wild, fungus-resistant maize species
from the forests of Mexico enabled American maize growers to overcome a major plant
disease that had caused losses of over two billion US dollars. When the arabica variety was
affected with the coffee-rust disease, rainforests also provided an alternative species for
coffee-growers in Latin America. With an estimated 85% of the world’s food supply
derived from only eight species, our vulnerability to disease can be reduced only if we
maintain a reservoir of remedies for possible new diseases in any of these crops.
Worldwide, the estimated commercial value of medicines derived from wild organisms was
estimated to exceed 40 billion US dollars per year (BP 1986 in WCED 1987:155). Forest-
based and rural people in the developing world rely on the collection of medicinal and food
plants from rainforests for their subsistence; waxes, dyes, resins, oil, wax, fibres, fish,
game and other extractive products provide local communities with the means to obtain
market commodities through exchange (De Beer and McDermott 1989).
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1.6  Conclusion

This chapter has explored the factual and normative dimensions of the loss and degradation
of global forest cover, in particular the world’s tropical moist forests. The nature of the
deforestation problem has altered considerably over the years. In the twentieth century,
what was initially a clearly defined internal resource depletion constraint that directly
threatened the survival of civilizations has become a global environmental issue. As
concrete as the grounds for its problematic nature were in the past, so controversial are its

dimensions at present. There is still considerable uncertainty about the extent of global
forest cover, degradation rates and total loss. Even more divergence has been noted in
international perceptions regarding the question of whether deforestation is a cause of
concern, and if so why? Hardly any of the effects of deforestation on the local hydrological
balance, the global climate, human health and biodiversity have been defined convincingly
enough in ecological, let alone economic terms, to precipitate a breakthrough in the
international resolve to protect the forests. Furthermore - again, in contrast to the past - the
problem now appears to be of least concern to the countries in which the world’s forests are
situated. All these considerations together have made global deforestation into one of the
most elusive environmental problems of our time.

Moreover, we now know that tropical forests have multiple functions for the various
final variables identified in this chapter. They contribute to the hydrological balance which
sustains the local climate; they protect watersheds from erosion and downstream areas from
excessive sedimentation; they retain a considerable amount of carbon which, once released
into the atmosphere, would further exacerbate the greenhouse effect; finally, and perhaps
most important of all, they constitute a significant portion of global biodiversity. In view of
our limited insight into their economic value, the precise links, and the area/utility
relationship of most of these functions, adherence to the precautionary principle is advisable
when it comes to defining sustainable forest management, in order to minimize the danger
of the known and unknown functions of these ecosystems being further jeopardized. All
deforestation, defined here as the combined effect of forest degradation and clearing, is
bound to affect one or more of these functions on a global level, and will be defined here as
problematic or unsustainable. Because of their complexity and vulnerability this is
particularly true of the rapid decline in the global area of natural tropical moist forests
which we have seen in the past 50 years, irrespective of their location or the size of the
areas lost in relation to the overall local and global forest cover remaining.

If we were to value the impact of forest clearing on the basis of the effect on individual
countries, regions or provinces alone, this would not take into account the global cost of the
rapid deforestation in the world’s major forest areas within Siberia, Canada, Indonesia, and
the Congo and Amazon basins. In such local or national perspective, the environmental cost
of decreasing natural forest cover in these areas is externalized, or rolled off to mankind as
a whole and future generations. On the other hand, defining deforestation as problematic on
the basis of global environmental functions only may encourage free-riding behaviour by
the less forested countries, whose smaller reserves cannot perform as substantial a role in
many global functions. The value of the world’s forests is based on the mix of functions
that all tropical moist forests produce, each area in accordance with its size, degree of
naturalness, the richness, diversity and endemicity rate of its species, and its services to
other land uses. Hence a minimal condition for sustainability at our current state of
knowledge would be the stabilization of natural forest cover at the 1990 level.

The question remains whether not only clearing, but also human activities which modify
these ecosystems should be defined as problematic. From an ecological perspective, the
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answer is probably negative. Most of the world's rainforests are not static, unpopulated
ecosystems: for thousands of years they have undergone man-made and natural
modifications, gradually developing into the multifaceted natural and modified forests we
know today. The ancestral claims of forest peoples testify to the longstanding utilization of
these ecosystems by mankind. Small-scale forest utilization, the introduction of fruit trees

and traditional slash-and-burn methods, and a carefully implemented selective extraction of
timber can maintain - and even enhance - the productivity of particular forest functions.

From a socioeconomic point of view, however, large-scale corporate logging and mineral
extraction in large areas of public forest land have proved less compatible with the
maintenance of forest cover than the small-scale forest uses by communities residing in or
near these resources. Hence, as a preliminary thesis, we may conclude that the social and
ecological sustainability of human modifications to natural forest cover can only be
precisely defined on a case-to-case basis, that it tends to be more problematic as the scale of
the activity increases, and as those who make the decisions on that activity are physically,
culturally and economically less directly dependent on the natural resources in the area
concerned.

Given the fact that local sustainable management of tropical moist forests serves not
only local, but also global final variables, responsibility for the financial and economic
burden of sustainable use and conservation likewise needs to be globalized. International
concerns about the future of the rainforests will gain in credibility if the world community
is willing to compensate tropical forest countries for the lost opportunity to put forest
products and lands to immediate economic use, and for the cost of implementing
conservation projects and sustainable management systems.




Chapter 2

Theoretical elements and approach

2.1 Introduction

What more is there to be said about tropical deforestation? Ever since the 1970s, when the
decline of tropical moist forests became an international issue, its origins have been repeatedly
described in a host of NGO publications, policy reports, scholarly articles and books. The
general tenor was that large-scale logging, road construction, human migration from crowded
regions to the empty forest lands, slash-and-burn agriculture, new ranches, mining and oil
drilling all contributed to the continuing degradation and loss of these fragile ecosystems. By
the time I began on this book, a great many studies had already been dedicated to each of these
causes and the various sequences or combinations in which they occur. The main conclusion
to be drawn from a broad selection of these studies is that the results thus far are either
inconclusive or contradictory. The debate continues on such issues as whether or not logging
contributes to deforestation, whether slash-and burn-farming is compatible with forest
conservation, whether roads facilitate forest migration or, conversely, are necessary to enable
forest migrants to switch to permanent market-oriented farming, and whether government
interventions in markets for land and timber slow down or stimulate deforestation, to mention
but a few of the unresolved issues in the deforestation debate. And while the polemic goes on
among researchers, policy makers and activists, more tropical forests are logged and burned
every day. Without overestimating the influence of science on developments in society, it is
true to say that the division and polarization that still characterize the field of deforestation
studies have hampered rather than helped the search for effective solutions.

One of the causes of controversy, emphasized by authors such as Grainger (1993a),
Kummer (1992a), Myers (1980) and Palo (1994), is the paucity of comprehensive and in-depth
case studies linking deforestation to its wider context. General causal theories of tropical
deforestation that focus on one of the elements mentioned above may well find compelling
evidence of correlation. However, when such global findings are translated into generic
solutions, location-specific factors are bound to limit the relevance of those solutions. In other
words, the global environmental problem of tropical deforestation requires a location-specific
approach to analysis, explanation and solution. Does that mean that there are no valid general
theories and that we might as well deal with the problem on a case-to-case basis? Not
necessarily. Interdisciplinary case studies contribute to the development of relevant general
deforestation theory by “....documenting interactions of people.... with the tropical forest... and
making these interactions intelligible by showing the situations in which they occur." (Vayda et al.
1980:188). In a comparative perspective, such theory may consist of common ‘actors’ fields’
(see section 2.3.3) and patterns of decision making that lead to forest clearing and degradation
which are probably best explained by sets of common ecological and sociocultural factors.
Keys to sustainable forest use are not found by singling out a single factor for use in
comparative studies, but by simultaneously examining - and dealing with - decision making
patterns observed in comparable contexts. As vague as that may sound, the practicality of that
approach will, hopefully, surface as we proceed to examine the context of deforestation in the
Sierra Madre.

Finally, before proceeding to a brief overview of influential theories on the causes of
tropical deforestation, I should mention a third aspect in which a case study such as this
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complements studies focussing on a single issue or factor. Individual personalities, or specific
ecological conditions, may play a decisive role in a specific deforestation context. As these
individuals, communities, or ecological changes enter a local deforestation actors’ field ina
specific position or at a particular point in time, when the seeds of their values and ambitions
fall into a dynamic social environment, such as the post-Marcos Philippines, they may
significantly alter past developments and help to avert trends that might be expected on the
basis of general theory. Case studies, in other words, not only enable us to understand the
context of the dominant deforestation process, but also allow us to make the acquaintance of

some of those rare individuals who have managed to prevail over context and theory and
actually make a difference.

2.2 Factors of influence on tropical deforestation

This section examines the four causes of tropical deforestation that are covered most
extensively in the literature: population growth, poverty, large-scale timber extraction and
trade, and the role of government policies. My review does not intend to be as comprehensive
as the work of Brown and Pearce (1994), for example; rather it inventories the key arguments
and assumptions underlying those theories. One drawback of discussing these perspectives
sequentially is that by the end of each subsection we are back where we started, since each
factor represents a separate area of deforestation studies, in which the influence of that factor
is established in isolation from others of potential relevance. On its own, none of these focuses
offers a full explanation for the degradation and loss of tropical moist forests. By going over
the main arguments pursued in these different areas, I will construct a set of theoretical
elements of potential relevance for this more comprehensive study of one particular
deforestation context. In this way, I lay the foundations for the discussion in section 2.3,

centring on the contribution that this study hopes to make to the existing body of knowledge
on tropical deforestation.

2.2.1 Population growth

“Unlike the case with non-human species, little can be said about human population-
environment interrelations until details of technology, social organization, and culture
are brought into the discussion....When they are specified, and notionally held
constant, well defined economic consequences of demographic change can be
discovered and their implications for ecological stability gauged.” (McNicoll 1990:
151)

The continuous increase in the number of people inhabiting the earth is widely held to be a
problematic development for the global environment. Authoritative policy documents, such as
the Brundlandt report and ‘Agenda 21', adopted during the 1992 Earth Summit (National
Research Council 1993; World Bank 1990; Myers 1988: ADB 1988), emphasize the
importance of demographic change for forest clearance. One approach by which the population
dimension has been statistically linked to deforestation consists in static cross-country
comparisons of population density and forest cover (see, e. 8. Palo et al. 1987). Many of these
exercizes find negative correlation between higher overall population density and forest cover
(Grainger 1993; Palo 1987, 1994; Cruz et al . 1992). Fig 2.1 shows the statistical correlation

between forest cover and the logarithm of population density on 23 observations, dating from
1956 to 1989, in 13 tropical forest countries in Asia.
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Fig2.1  Correlation (R=-0,76) between forest cover and population density: 23
observations in 13 tropical Asian countries during 1956-89 (Source: Palo 1994:48)
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Comparing population density and forest cover data from 35 industrialized countries also
produces fairly strong negative or non-linear correlations, especially when exceptional cases like
Japan, Finland and Sweden are excluded (Palo 1994:51-53). In most countries of the
industrialized world, high population densities and low forest cover are a historical legacy, with
population size stabilizing and forest areas gradually increasing in the postwar period. In most
tropical forest countries, by contrast, both population growth and deforestation are still in full
swing. A more dynamic approach, in which changes in population growth, and the corresponding
changes in population density, are related to changes in forest cover, also produces statistically
significant correlation factors (Grainger 1986, 1993b; Palo ef al. 1987).

Absolute population growth and population density are the variables most commonly used
to measure changes in population pressure (Kummer 1992a). These are not consistent variables,
as scarcely populated forest areas may experience rapid population growth and still have a very
low population density. Another problem with the use of undifferentiated statistics on population
growth and density is the 20-year lag time between birth and the time when a proportion of these
male children actually start farming on their own (Billsborrow 1997). Likewise, efforts to
correlate changes in forest cover to changes in average national, or even provincial, population
densities mask the variations which often exist between urban and forested regions. Changes in
per capita farmland area (Grainger 1993b), or forest migration rates as a percentage of rural
population increments are probably more meaningful variables. Likewise, as the authors
themselves also note, the ratio of deforested area to total forest area would be a more valid
deforestation indicator for correlation analysis. Data limitations have as yet prevented the use of
these more realistic variables.

Studies in this realm generally work with national statistics, and hence include all population-
related changes in the national land-use pattern in their analysis: direct interactions at the forest
frontier, where a growing number of poor farming households clear rainforests for agriculture,
as well as more indirect effects of the increasing demand on the part of the population as a whole
for timber, fuel and food in a particular country or region, or even at the level of the world
economy (Grainger 1993a:94-95). It is widely recognized that a growing population is neither
a sufficient, nor a necessary condition for deforestation to occur. Palo, for example, presents a
model which distinguishes seven “direct local agents’ of deforestation. However, population
growth is considered to be the principal driving force behind these agents as well, by creating
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more demand for food, clothing, energy, shelter and services related to health and culture:
“Population density appeared to be a key independent variable in ‘explaining’ forest cover as
a dependent variable and a negative proxy for deforestation.” (Palo 1994:45)

For many years, perceptions of people as the problem were particularly resilient among
traditional foresters, who had grown up with the classical definitions of forests as “plant
communities, predominantly of trees and other woody vegetation, growing more or less closely
together” or “areas managed for the production of timber and other forest produce, or
maintained under woody vegetation for such indirect benefits as protection of catchment areas
or recreation” (Ford-Robertson 1971, cited in Palo 1987:57), Natural forests are uninhabited
tree stands that must be scientifically managed, either through rotational clear-cutting or through
selective logging. Deforestation was presented as a problem caused by people upsetting a
sylvicultural regime (Dove 1992; Eccleston 1996; Wiersum 1997, see also section 7.3.2). During
the past fifteen to twenty years, however, the social aspects of forestry have gained increasing
recognition.

Even though in many tropical countries forest cover tends to decrease as the population
increases, this is not necessarily perceived as a development destined to end in total deforestation.
Grainger (1993a,b; 1995) sees tropical deforestation as part of a universal socioeconomic
development path, in which population growth plays an essential role. In his view, after a “fores
mining phase”, which all forest countries go through as part of a national land-use transition
associated with economic development, tropical countries eventually pass over into a “forest
transition” phase, during which

"socioeconomic factors, particularly population growth and economic development, are the driving

Jforces for changes in national land use morphology. These lead to increased demand for food and

timber, which are supplied by increases in agricultural area and/or intensity and in the logging rate

respectively” (Grainger 1993b: 77)

Equilibrium is induced by scarcity, once a critical per capita forest cover (of approximately 0.1
ha.) is neared. From then onward, the exploratory, profit-maximizing ‘mining’ phase is gradually
replaced by a management-oriented phase, after which forest cover may stabilize or even
replenish. A similar interpretation is offered by Home and Palo (1995), who argue that
sustainable development goes hand in hand with a national land use transition that includes
deforestation, particularly in countries with a high forest cover, since economic development
implies structural transformations within the economy. In practice, there are few examples of
tropical countries that have actually built better economies using the capital raised by
deforestation, or where population growth rates decreased as a result of deforestation-induced
economic progress. Many tropical forest countries are still characterized by weak and
predominantly rural economies and by the world’s highest fertility rates.

Other studies in this field take the neo-Malthusian position that population growth itself is
the root cause of an ever increasing discrepancy between what the earth can produce and what
mankind demands from it. Direct intervention in the population factor, through extension work
and incentives for family planning, is seen as the key to solving the problems of natural resource
depletion and environmental degradation (Ehrlich and Ehrlich 1991; Hern 1990, cited in Arizpe
and Velasquez 1994). In developing countries, where a relatively large share of the population
depends directly on local resources for a living, that view appears to be confirmed with every
new survey on population numbers and forest cover, leading to pessimistic projections for the
future: “given the demographic momentum built into population growth processes in the tropical
countries, and even allowing for expanded family planning programmes, population projections suggest
that in those tropical countries where economies appear likely to remain primarily agrarian, there will

surely be progressive pressures on remaining forests, extending for decades into the future” (Myers
1991:22, quoted in Jepma 1995:146)
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The way the argument is phrased here, the facts can hardly be disputed. Without the
deforestation-based economic development foreseen by Palo and Grainger, urban industrial and
service sectors cannot absorb the growing population; agricultural expansion into forest areas is
then a major option in order to accommodate the basic needs of a growing number of people.

Neo-Malthusian and political-economic views of deforestation meet in their valuation of the
environmental impacts of the globalizing world economy. The increasing incorporation of
tropical forest countries into world markets means that much larger populations have access to
local volumes of timber and agricultural products, which are now shipped from the tropical to
the developed countries, and from poor rural to wealthy urban areas in the tropical countries
themselves, in order to service food and construction industries there. Rudel (1994) hypothesizes
that the incorporation of rainforest areas into national and global consumer markets is probably
the dominant deforestation mechanism in large, contiguous forest areas, while agricultural
encroachment by a growing number of poor farm households is particularly relevant in smaller
forest pockets.

That view is a response to the criticism by Kummer (1992a) that the most massive
destruction of tropical rainforests takes place in the world’s least populated areas of the Amazon,
Borneo and Sarawak. On its own, therefore, the population variable has only a limited role in
explaining deforestation, certainly in the world’s largest rainforest tracts. The Philippines,
according to Palo an “illuminating case of population growth and deforestation™ (1987:117), was
the subject of what Kummer calls the first quantitative study to conclude that population pressure
is not an important explanatory variable in tropical deforestation (ibid). The author calls for other
national and subnational case studies to examine the explanatory value of population growth for
changes in forest cover in other countries, and repeatedly emphasizes the need to contextualize
the results of such studies

“In short, while population numbers and density are rapidly increasing in the Philippines, it is more

important to understand the context in which this is occurring... While population obviously plays

arole in tropical deforestation (somebody is cutting down the trees), a discussion which ignores the
context in which population growth is occurring is incomplete...” (Kummer 1992a:147-148)

Analyzing deforestation on the basis of population statistics alone disregards differences between
countries with comparable population densities, in which local culture, laws or government
incentives have led to different percentages of forest cover. While theoretically it may be
necessary to temporarily keep other factors constant in order to build population deforestation
theory, there is a chance that this approach will draw attention away from other causal factors,
such as differences in wealth and consumption. As the richer part of the population in the
developing world embraces the lifestyle and consumption patterns of the industrialized world,
encouraged by advertisements from Western companies and their local subsidiaries, the birth
rates of the poor are targeted as a principal cause of environmental degradation. A more
fundamental criticism of this school of thought is that it is based on a negative perception of
people as problematic organisms in the earth’s ecosystem, rather than as human beings with the
potential to be value-driven, intelligent partners of nature. In that vein, a more interesting way
to look at fig. 2.1 might be to focus on the positive deviations from the general trend, and
examine what makes these countries different from others.

Demographic trends gain in explanatory value if they are not severed from their context along
with other variables, such as the distribution of land and income, urbanization, industrialization
and land-use techniques. Billsborrow (1997) carried out a detailed study of the relation between
population and environment in Latin America, combining an analysis of overall land use and
population statistics in selected countries with a survey among 419 carefully selected households
who had migrated from the highlands of the Andes to the lowland rainforests of eastern Ecuador.
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One of the findings of this study was that in this case, as in Latin America as a whole, the total
area of crop land changed little as the population grew. Rather the loss of forest areas translated
into an increase in pasture area servicing the growing urban and international market demand for
meat. The study also revealed that the concentration of agricultural land ownership in the place
of origin was as significantly related to forest migration as population growth. However, a cross-
examination of demographic land use and environmental statistics in 85 tropical countries found
no statistically significant correlation between land distribution patterns and the rate at which
new agricultural land was opened up (Billsborrow and Goeres 1994b).

Without venturing any further into the population/environment debate as it has evolved over
the past decades (for a concise overview see Arizpe ef al. 1994), suffice it to say that in this
otherwise polarized field there appears to be a consensus that the population dimension can
neither be understood nor managed in isolation from its broader socioeconomic context.

2.2.2 Poverty

Forest migration is the link via which deforestation is perceived to be related to poverty. Low
income and a lack of economic opportunity, often combined with rapid population growth, are
assumed to drive rural youngsters away from their place of birth to farm lands cleared from
their original tropical moist forest vegetation (Myers 1984; Whitmore 1984;: Watters 1971,
cited in Rudel 1993). Before examining this factor in more detail, we can point to its
limitations: in the sparsely populated great rainforests of Latin America and Africa, where
human interventions concentrate on large-scale mechanized logging, mining and the
establishment of ranches and plantations, poverty can have little if any explanatory value for
the deforestation problem. Especially in large, inaccessible tracts of rainforest, poverty-induced
resource extraction and agricultural expansion may play a role in deforestation, but mostly as
a sequel to or a side-effect of logging, road construction, plantation development or land
speculation by better-off actors (Brown and Peace 1994; Kartawanata and Vayda 1984; Klein
& van der Wal 1997; Plumwood and Routley 1982),

While neither poverty nor population growth alone form a sufficient condition for forest
migration, the two factors tend to reinforce each other: people who find adequate income and
well-being in the place where they reside can afford better education, have access to health
services and do not need to have large families in order to secure old-age income. Marginal
and landless rural households are more vulnerable to financial, climatic or physical setbacks
that may force them into a vicious circle of postponing investments in the productivity of the
land, declining productivity, and declining agrarian income:

“it is now widely accepted that the links between poverty, high population growth and

environmental degradation are circular and mutually reinforcing. Investing in people, which

reduces poverty and population growth, is an urgent moral imperative and is essential, in the long
run, for arresting environmental degradation. For many of the poor, earning more income or
accumulating need assels means mining the scant natural resources accessible to them" (World

Bank 1994b:103)

And yet, this two-dimensional view of deforestation as the result of a rapidly increase in the
number of rural poor has a limited theoretical reach in the explanation of migration and
agricultural expansion into tropical forests. First, a forest-based livelihood is hardly something
to look forward to. During the first years after settlement, the terrain is uneven and difficult
to cross, accessibility is limited, there are a host of life-threatening illnesses, with no health
services to speak of. Rudel (1993) illustrates the physical and psychological burdens of living
inside the forest by means of one case of lowland-migrants who, after arriving in the Amazon,
called their new settlement Tristeza, or sadness. Billsborrow, in the same survey referred to
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above, found 66% of migrants responding that their lives had improved in the Amazon, mainly
because they now worked land they considered their own (83 percent of the migrants came
from haciendas in the highlands). However, they had not colonized the forest on their own,
but settled near a road opened by an oil company. The transportation services offered by this
road enabled 85% of these migrants to produce for the market (Billsborrow 1997). In other
words, in these large, inhospitable rainforest tracts, the entry of poor people seeking a
livelihood hardly ever takes place in isolation from larger capital-driven interventions, such
as road construction. The completion of the Belem-Brasilia highway in 1959, for example,
attracted tens of thousands of settlers. By 1978, the population along the road had risen to 2.5
million, up from 100,000 10 years before (Caufield 1982). Such major road construction,
logging or mining projects also help to explain the ‘fits and starts’ characterizing clearing
progresses in large forest areas. The clearing pattern would be more gradual if it were only the
result of a steadily growing number of poor rural youngsters gravitating towards the forest
frontier (Rudel 1993). Poverty and increased population pressure thus have a more direct
influence on the deforestation of small forest fragments in the vicinity of agricultural areas,
where land scarcity is felt, than on large, inaccessible bodies of rainforest. The investments
in roads, transportation and credit required to build up a forest-based livelihood on
inaccessible, heavily forested land are beyond the capacity of most individual migrant
households.

Poverty can be more adequately related to forest migration and clearing if it is linked to the
overall sociopolitical context of income inequality and state interventions. Rudel proposes a
theory that is based on the dual concepts of ‘immizerization’ of the poor and ‘growth
coalitions” between elite groups and state institutions. The first concept is based on the fact that
many tropical countries are characterized by a combination of economic stagnation and rapid
population growth. Where this occurs, industrial and urban areas cannot absorb all the rural
out-migrants. Immizerization then intensifies, as a growing number of job-seekers lowers
wages. When this is combined with high and structural socioeconomic inequities, poor people
have few alternatives but to seek a livelihood in unoccupied forests. However, people with
minimal or insufficient access to key economic means such as land and capital, are hired by
companies, or by richer fellow migrants, as wage labourers. In many developing countries,
members of the elite have direct access to members of the legislative and bureaucratic
institutions. In what Rudel calls a ‘growth coalition” with the elite, the State mobilizes public
funds for the construction of roads, in order to stimulate the economy through private
investments in these areas. This, in turn, facilitates the entry of labourers and the mobilization
of forest products and lands for immediate economic purposes.

Rudel’s theory comes close to the kind of alternative causal chains that case studies can
produce, alongside the more conventional approach of comparative statistical analysis focusing
on one or a small number of factors. The concept of a growth coalition between the State,
business and the wealthier citizens may be seen as a crude version of a deforestation actors’
field. This perspective turns the State into the principal decision taker (called the ‘lead
institution’ by Rudel), companies and rich farmers into allies of the State in the attainment of
its economic growth objective, and marginalized people into the workers engaged in converting
forests into land uses with more short-term, tangible economic benefits.

Once migrants have settled inside the forest, Rudel observes, the pattern of economic
differentiation prevailing in their place of origin is replicated. Citing the colono system
(Roberts 1975), they argue that migrants who settle inside the forest first tend to hire those
who follow, and who naturally have a less favourable pick of land to develop into farms. The
fields of the last migrants, located at a greater distance from the road, are not fully developed,
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as these people are busy working as wage labourers on the lands of the pioneers, often in
exchange for personal loans. Eventually, pioneers may even be able to leave the management
of their first farms entirely in the hands of those who followed them, and open up a new farm
deeper inside the forest, for example in response to further road construction. Hence, “success
breeds success in tropical deforestation” (Rudel 1993:22), and not the poorest but the better-off
migrants are the prime movers in forest clearing. To keep this process going, state or corporate
enterprise must take the lead in achieving their common economic growth objective by
constructing farm-to-market roads. The waves of forest migration that follow each time these
roads are opened or extended inward may explain the staggered nature of
Latin America. These theoretical insights, gained during the study of a de
the Ecuadorian Amazon, where an oil company hired a staff of 90,000 for
also relevant for the deforestation actors’ field of the Sierra Madre.

We must therefore conclude that uncontextualised poverty - or wealth, for that matter - has
little explanatory value in tropical deforestation. In a continuously integrating world economy,
the former continues to coincide with the latter: while the buying power of national and
international markets creates a continuous demand for food, timber, oil and minerals, rural
poverty continues to be a common feature of the countries exporting those raw materials,
compelling marginal farmers to follow companies and pioneer settlers into the forest.
Especially in the case of large forest bodies at a great distance from markets, tropical
deforestation is a sequential process whereby migrants venture into areas made accessible by
large-scale extractive activities which are often oriented towards national and international
markets. I will now briefly examine a number of

views on the role of large-scale tropical
timber extraction in explaining tropical deforestation.

forest clearing in
forestation case in
oil exploration, are

2.2.3 Corporate timber production and trade
INTERNATIONAL TIMBER TRADE

Large-scale mechanized logging and other forms of corporate resource extraction are often
cited as the principal cause of tropical deforestation (EIA 1996; Hurst 1987; Plumwood and
Routley 1982; WRM 1990). In 1992, 139.9 million m® of tropical hardwood sawn and veneer
logs were produced in member countries of the International Tropical Timber Organization
(ITTO), around half of which was destined for the export market. In 1982, more than 70% of
all tropical hardwood timber was produced by six countries: Indonesia, Malaysia, Philippines,
Papua New Guinea, Brazil and Ivory Coast. A further eight countries bring the total to 90%:
Colombia, Ecuador, Gabon, Ghana, Nigeria, Costa Rica, Burma and Thailand. Ten years
later, all African producers except Ghana and Togo reported significant declines in log
production, as did the Philippines, Papua New Guinea, Thailand, and Ecuador (ITTO 1993:9).
By 1994, 80% of the global production of tropical timber was produced by Malaysia,
Indonesia, Brazil and India (Barbier er al. 1994),

Based on a regression analysis of the relationship between timber production and forest
clearance, Barbier er al. (ibid:279) conclude that “industrial roundwood production was
positively related with forest clearance in the tropics for the 1980-1985 period - i.e., increasing
levels of industrial roundwood production leads 1o higher rates of forest loss”. However,
according to the authors, this does not mean that placing restrictions on the international trade
in tropical timber, including ‘environmental initiativ

€s 1o reduce tropical timber imports....to
‘Save the tropical forests”..” (ibid:285), will help to bring about more sustainable forest

management in the tropics. On the contrary, they argue, any tax, ban, quota restriction or other
sector, thereby discouraging private

‘market failure’ limits the profitability of the forestry
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enterprise from investing in improved forest management. In the perspective of these and other
authors (Bourke 1997; Vincent 1992), an unrestricted trade in tropical timber would enhance
the profitability, and thus the sustainability of the logging industry:
“By adding value to forestry operations, the trade in tropical timber products could act as an
incentive to sustainable production forest management - provided that the appropriate domestic
Jforest management policies and regulations are also implemented by producer countries” (Barbier
et al. 1994:286).

In my view, the validity of this analysis is limited, first, by its reliance on economics alone.

Naturally, profitability is a key condition for sustainability; in any sphere of enterprise,

companies have little reason to safeguard the future of an activity that does not produce

comparatively attractive short-term returns on their investment. On the other hand, past
experience offers few cases - in the forestry sector - where these investments were made by
concessionaires managing profitable timber extraction and trade licenses in the tropics. In other
words, profitability may be a necessary condition, but it is certainly not a sufficient condition
to bring about a longer-term orientation in the tropical timber industry. Almost without
exception, this industry continues to be characterized by restricted access, rent capitalism'

(Yoshihara 1988), informal and insecure tenure, and a strong imbalance between government

claims on natural resources and government capacity to manage these resources (Southgate

1989:8). But even if the industry were not marred by imperfections such as these, it remains

to be seen whether an unregulated international trade in tropical timber would slow down or

accelerate tropical deforestation, for the following reasons:

1) Major timber producers of the 1970s, such as the Philippines, Malaysia and Indonesia,
have been criticized precisely for not charging high enough fees for the extraction of timber
from public forest lands. The windfall profits that concessionaires were able to make in this
“bonanza atmosphere” (Repetto 1990:21) sparked a timber boom throughout the tropics,
but especially in the rich rainforests of Southeast Asia, and invited grab-and-run
participation in the industry by people with little or no expertise in forestry.

2) An unrestricted global timber trade stimulates countries with comparatively minor forest
areas - and thus little influence on timber prices in the world market - to deplete their
forests without any indication of approaching scarcity. This allows processing industries
to buy cheap timber from the international market or directly from other countries
following the same path. Pursuing this argument a bit further, prices would only begin to
rise once a shrinking global forest cover was no longer be able to supply global demand.
By then, the world’s forest area would have been reduced to a smaller area than that
needed for functions other than timber production.

3) The increasingly transnational character of forest industries takes away the need to respond
to local resource scarcity. Following the example of transnational companies from
industrialized countries during the colonial and post-colonial periods, logging companies
from the Philippines, Malaysia, Korea and Indonesia have already gained access to large
rainforest concessions in new frontier areas in Papua New Guinea, the Congo basin and
the Guayana shield.

4) In spite of its unquestioned profitability, the timber industry often serves as a means to
accumulate capital for investment in non-forestry enterprises (Schwartz and Friedland

The term rent refers to the “difference berween the economic value of a government favour and what the recipient
of that favour actually pays for it to the government. and/or to his benefactors in government® (Yoshihara 1988:68). Rent
capitalism occurs when political leaders use their influence to provide relatives or business associates with protection from
foreign competition, concessions, licenses, monopoly rights or government subsidies.




32 chapter 2

1992: Rice er al. 1997). Tropical hardwoods are a commodity with a long-term investment
horizon. On the basis of business considerations alone, capital investments in a slow-
growing fixed asset with little alternative uses but timber production are unlikely to become
a more attractive business proposition than investments in, say, industrial shares, currency,
or consumer- oriented industries. Moreover, these investments cannot be liquidated until
near the end of the investment horizon, when the trees have reached their commercial size.
The problem of a long-term investment horizon is confounded by the uncertainty
surrounding the commonly practised leasehold tenure of companies on public land.

Since the 1970s, using the growing influence of the mass media on public opinion and politics
in Western market economies, conservationists and non-governmental organizations have been
able to raise the level of awareness among consumers concerning the environmental impact of
logging and mining activities in the tropics. As a result, the demand for tropical hardwoods in
Western markets has fallen (Udanga 1991), and the common cry in timber markets is “too
many products chasing too few orders” (Adams 1996:18). To regain the moral acceptability
of their product among consumers, timber-producing countries and companies have become
increasingly interested in ways of communicating their environmental policy to consumers. The
recent drive towards the certification of tropical timber not only offers consumers a quality
standard that rewards long-term planning on a per-concession, or per-country basis; it also
gives producers a new option to escape from the longstanding glut in prices for tropical timber
in the international market. For governments and industry in the South, certification is an
opportunity to show environmental commitment without sacrificing the freedom to put natural
forests to economic use. In this manner, it is hoped, the international trade in hardwoods
extracted from natural stands of tropical moist forest can become an instrument to stimulate
sound forest management practices in the production of tropical timber,

ROADS AND LOGGING TECHNIQUES

In theory, the mixed natural forest concessions of the tropics are managed under a selective
logging system, intended to enhance the growth and yield of commercial timber by improving
the forest structure and species composition. The selective extraction of timber from natural
old- growth forests ‘wakes up’ the climax vegetation, by opening the top-crown canopy,
allowing more light to penetrate to the lower canopies and thus facilitating the development of
seedlings and young trees. In practice, less than one-eighth of one percent of all tropical
production forests reach the stable condition of sustained-yield management after the first
selective cut (Rice ef al . 1997:35).

An exhaustive critical assessment of the practical validity of this theoretical rationale is
beyond the scope of this initial overview. Sections 4.4, 5.2.2 and 7.3.2 examine the technical
aspects of the Philippine selective logging system, and how it was applied in the Sierra Madre,
in more detail. Here it will suffice to note, first, that this approach often stems from a view of
forests as uninhabited national economic assets, rather than as part of nature, or as the home
of forest people. Second, the selective logging concept provides the above mentioned ‘growth
coalitions’ between national governments and corporate enterprises with a scientific rationale
for an activity which, in most cases, turns age-old ecosystems into private goldmines.
Investments in the long-term viability of natural tropical timber concessions are hardly rational
in financial terms, first, because of the slow growth of the main commodity produced -
tropical hardwoods (Cruz 1982) - and second, because of better economic opportunities in

other sectors of most developing economies, where capital is scarce and interest rates are high
(Rice er al. 1997).
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In the most common institutional setting where selective logging takes place, i.e., through
large-scale timber extraction licenses granted by national governments to privately owned

logging companies, the chances for a favourable growth and yield of residual forest stands are
largely set by two technical variables in the logging operation, viz. road construction and the
level of sophistication in the planning and implementation of the actual felling of the trees. The
management implications of constructing roads between population centres and rainforests have
already been discussed. Once traditional forest peoples have become legally alienated from
their ancestral resources, the distant, urbanized government officials now managing those lands
have difficulty in monitoring the transport of people and goods along these roads, let alone in
restricting forest access to people directly associated with the company and within the period
that the company is permitted to operate. In the exceptional cases where that level of control
is indeed achieved, there may be some doubt about the social desirability and sustainability of
the means used.

The second variable, the management of the logging operation itself, encompasses a wide
range of technological options to minimize deforestation. Research has been devoted to logging
and extraction techniques that minimize damage to residuals, the forest floor and the soil by
using different transport vehicles (e.g., caterpillar tracks instead of tyres), or by minimizing
the density and extent of the network of logging roads through the use of high lead cables and
even helicopters in timber extraction (Chua 1996). An example of efforts aimed at more
sophisticated selective timber extraction systems is the CELOS management system currently
in use on pilot sites in the Guayana shield and in the *Mil Madereira’ concession in Amazonas
state, Brazil (Sarre er al. 1997:3). CELOS, first developed in Surinam by De Graaf (1991;
1996) of Wageningen Agricultural University may be seen as the computerized optimization
of forest management, using the principles of selective logging. The first step forward is to
build up a GIS-based forest inventory, which contains the coordinates and key characteristics
of all trees and their location in the concession. An optimization model provides extraction
rates, felling and skidding directions per tree and other sylvicultural treatments necessary to
arrive at the optimal productivity of the computerized forest ecosystem. Because of the tight
fit between the forest model and the real stand on the ground, CELOS-based prescriptions have
a high degree of precision and reliability. Extracted volumes are smaller than in unregulated
timber concessions. If all felling and skidding is carried out in accordance with the
prescriptions of the model, damage to the residual stand becomes a function of logging
intensity (i.e., volume extracted per hectare).

The instrument of timber certification aims at creating a win-win solution for tropical
deforestation, which allows the large-scale extraction of timber from natural forests to
continue, while saving these forests from further degradation and loss. While certification and
market incentives are likely to stimulate governments and the timber industry to adopt more
careful forest management systems, such as CELOS, the following factors restrict the
likelihood of these systems being replicated outside the scientifically supervised field trials
where they are currently practised. First, there is the element of cost. Unlike these
experimental concessions, which are subsidized by international aid and ‘green’ investment
funds in Western countries, the bulk of logging operations is carried out by ordinary private
enterprises for purposes of profit maximization. The establishment of a computerized database
of the forest stand, combined with the more restrictive, long-term extraction regimes compared
to conventional, less regulated logging systems, would lower the immediate profitability of
corporate logging operations (Rice ef al.1997) Moreover, there is little security that future
returns on these investments will accrue to the investor, since most tropical timber concessions
are only temporary rights to extract natural resources from public land.
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Second, in many cases, the policies and institutions through which governments of tropical
forest countries supervise conventional logging concessions have proved ineffective (see
section 2.2.4). The monitoring and evaluation of more sophisticated management prescriptions
will pose even greater demands on government resources and capabilities to see to their proper
implementation. National and local institutions representing the public interest must have a
legal mandate - and credible authority among private stakeholders - to oversee the actual
implementation of operations plans and to take punitive measures against violators. Unless that
basic condition is met, old practices of unregulated logging, concealed behind the window
dressing of management plans, will continue to take place, and the practical role of well-
intentioned technological innovations will remain as ephemeral as that of their less
sophisticated predecessors.

Third, a careful logging system, such as CELOS, causes lower levels of damage and
disturbance than conventional logging operations, but over a larger area. Lowered extraction
intensity means that concessions must be expanded, if the investments required are to be
economically feasible. In addition to ecological impacts, such a large-scale requirement also
has sociopolitical dimensions, since logging concessions often take place in areas also claimed
by local users, including indigenous forest communities.

'Box 2.1 Solomon Western Islands Fair Trade (SWIFT)

|In cooperation with the United Church of Papua New Guinea and the Solomon Islands, forest-based
|groups in the Western province and the province of Choiseul in the Solomon Islands have been
|developing alternatives for the large-scale logging industry, which rapidly expanded in the islands
|after 1988. One of the main goals of the initiative was to ensure that a larger share of the market
value of the extracted timber would accrue to forest-based communities. In the early nineties, the
|SWIFT company was established to handle the marketing of timber produced by these communities. |
Since it offeris a considerably higher price per tree, forest communities are encouraged not to offer
{their lands and resources to corporate logging companies, but to join the SWIFT company and
|handle the management of their forests themselves. After being trained in fields such as forest
linventory, the preparation of management plans, monitoring and evaluation, and timber processing,
participating groups can apply for loans to invest in necessary equipment and facilities. The company
|as a whole, including its Dutch subsidiary SWIFT Hout bv, is owned by the 300 participating|
groups, who together manage 800,000 hectares of tropical moist forest. ICCO, a Dutch co-financing
|organization and the Rabobank, a cooperative bank, together financed the establishment of the Dutch
'branch.

The company adheres to the strict regulations qualifying timber for certification by the Forest
|Stewardship Council, and in February 1997 the company was deputized by the FSC to monitor and |
|evaluate adherence 1o the certification criteria by its own producer groups. The SWIFT initiative is
{supported by the Dutch branch of the World Wide Fund for Nature, Friends of the Earth the
'Netherlands and Novib. |
|Sources: ICCO leaflet, April 1997, SWIFT folder 1997; Article *Solomonseilanders rooien bomen |
\met pen en papier” Esther Hansen Love in de Volkskrant, 20/5/97, page 2.

Finally, the high level of technical sophistication characteristic of the computerized
management systems poses a barrier for effective participation by local people. Technically less
sophisticated and smaller-scale initiatives, such as the SWIFT programme in the Solomon
Islands (see Box 2.1), build upon the capabilities of local communities to manage forest
resources in a sustainable way, ensuring that communities earn a greater share of the market
value of their timber. This would appear to offer a more reliable socio-economic foundation
for the wise use of tropical forests in the longer term.
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2.2.4 Government policies and -institutions

The importance of governments as actors in tropical deforestation is reflected in the fact that
80% of the world’s closed-canopy tropical moist forests are located on public lands (Lanly
1982) and are thus the property of the governments of the countries involved. Nevertheless,
in my view, the conclusion that ‘throughout the world, governments largely determine how
Jorests should be used" (Repetto 1988:16) overestimates the capability of government
institutions in the developing world to control the appropriation of public resources by private
actors, both local and international. A relevant assessment of the role of governments in
tropical deforestation must transcend the level of policy content, and analyse the process
through which these are conveyed and implemented at the interface of government officials and
others in the actors’ field. I will follow that same sequence here.

Cernea and Bromley (1989, cited in Southgate 1989:7) argue that environmental
degradation is, in fact, a manifestation of an institutional crisis. According to this view, this
crisis arises from a pronounced imbalance between the government claims on the forest on the
one hand, and the resources and capabilities to manage these resources on the other. However,
taking the example of major tropical-forest countries like Brazil, Indonesia and Malaysia, the
argument that governments of developing nations are still too poor to be able to afford forest
conservation flies in the face of the impressive economies these countries have been able to
make. In fact, only the poorest of the world’s major tropical-forest countries, the Democratic
Republic of Congo did not experience rapid deforestation in the past few decades.

The problem that most of the world’s tropical moist forests are managed by ineffective,
poorly funded, understaffed and powerless institutions is, therefore, not only the result of an
absolute lack of resources, but also of a low priority given to the objective of sustainable forest
management (see also section 1.2). To these governments, tropical forests are, first and
foremost, potential market commodities which can buy economic progress and political
stability.

In a cross-country statistical analysis of economic indicators and deforestation, Kahn er al.
(1995) found a significant correlation between developing countries’ relative rates of
deforestation in the period 1965-1985, and their public debt service as part of GNP or total
export earnings per one million inhabitants. In the 1980-1985 period, in particular, developing
countries experienced both rapid deforestation rates and marked increases in public and foreign
debts (ibid:118). A possible explanation for this correlation, in their view, is that the
governments of developing countries had to sell tropical timber in the international market in
order to earn foreign exchange for debt service payments. On the basis of this explanation, the
authors predict that a 10% debt relief for tropical forest countries could result in a 3%
reduction in deforestation rates. Inman (1991), however, arrives at the opposite conclusion,
maintaining that the influx of foreign capital during the 1970s actually sped up tropical
deforestation rates, by enabling developing country governments to construct infrastructure.
A decade later, when a large public debt had been built up, economic crisis and forced austerity
in public spending slowed down deforestation rates in the tropics. In that interpretation, debt
relief - unless linked to specific conservation activities - could even result in increased forest
degradation and loss. Thus revenue scarcity at the level of national governments offers neither
an adequate explanation nor effective solutions for tropical deforestation (Pearce er al . 1995)

Gillis and Repetto (1988) and Bautista (1990) summarize the problematic influence of a
number of policies which commonly guide private access to public rainforests, in the tropics
as a whole and in the Philippines in particular. They point to the following problems:
~ The temporary nature of timber licenses, granting private businesses with exclusive

leaseholds access to large forest tracts. The investment horizon in mixed natural forests or
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Second. in many cases, the policies and institutions through which governments of tropical
forest countries supervise conventional logging concessions have proved ineffective (see
section 2.2.4). The monitoring and evaluation of more sophisticated management prescriptions
will pose even greater demands on government resources and capabilities to see to their proper
implementation. National and local institutions representing the public interest must have a
legal mandate - and credible authority among private stakeholders - to oversee the actual
implementation of operations plans and to take punitive measures against violators. Unless that
basic condition is met, old practices of unregulated logging, concealed behind the window
dressing of management plans, will continue to take place, and the practical role of well-
intentioned technological innovations will remain as ephemeral as that of their less
sophisticated predecessors.

Third, a careful logging system, such as CELOS, causes lower levels of damage and
disturbance than conventional logging operations, but over a larger area. Lowered extraction
intensity means that concessions must be expanded, if the investments required are to be
economically feasible. In addition to ecological impacts, such a large-scale requirement also
has sociopolitical dimensions, since logging concessions often take place in areas also claimed
by local users, including indigenous forest communities.

'Box 2.1 Solomon Western Islands Fair Trade (SWIFT)

{In cooperation with the United Church of Papua New Guinea and the Solomon Islands, forest-based
\groups in the Western province and the province of Choiseul in the Solomon Islands have been|
|developing alternatives for the large-scale logging industry, which rapidly expandcdmﬂ‘lemhnds
\after 1988. One of the main goals of the initiative was to ensure that a larger share of the market'
|value of the extracted timber would accrue to forest-based communities. In the early nineties, the
SWIFT company was established to handle the marketing of timber produced by these communities.
|Since it offeris a considerably higher price per tree, forest communities are encouraged not to offer|
(their lands and resources to corporate logging companies, but 1o join the SWIFT company and
handle the management of their forests themselves. After being trained in fields such as forest|
/inventory, the preparation of management plans, monitoring and evaluation, and timber processing,
participating groups can apply for loans to invest in necessary equipment and facilities. 'I‘twaompany
'as a whole, including its Dutch subsidiary SWIFT Hout bv, is owned by the 300 participating|
|groups, who together manage 800,000 hectares of tropical moist forest, ICCO, a Dutch co-financing|
lorgamzmnndtbchhohmk ammmmmmmmofmm|
{branch.

| The company adheres to the strict regulations qualifying timber for certification by the Forest
|S:ewudstnp(‘.otmcﬂ aﬁm&bmxylﬂ?themmpmywasdcmuedbyithSCmmomwrm|
\evaluate adberence to the certification criteria by its own producer groups. The SWIFT initiative is|
supported by the Dutch branch of the World Wide Fund for Nature, Friends of the Earth the
Netherlands and Novib.

| Sources: ICCO leaflet, April 1997; SWIFT folder 1997; Article *Solomonseilanders rooien bomcn!
{met pen en papier” Esther Hansen Léve in de Volkskrant, 20/5/97, page 2. |

Finally, the high level of technical sophistication characteristic of the computerized
management systems poses a barrier for effective participation by local people. Technically less
sophisticated and smaller-scale initiatives, such as the SWIFT programme in the Solomon
Islands (see Box 2.1), build upon the capabilities of local communities to manage forest
resources in a sustainable way, ensuring that communities earn a greater share of the market

value of their timber. This would appear to offer a more reliable socio-economic foundation
for the wise use of tropical forests in the longer term.
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2.2.4 Government policies and -institutions

The importance of governments as actors in tropical deforestation is reflected in the fact that
80% of the world’s closed-canopy tropical moist forests are located on public lands (Lanly
}982] and are thus the property of the governments of the countries involved. Nevertheless,
In my view, the conclusion that ‘throughout the world, governments largely determine how
Jorests should be used” (Repetto 1988:16) overestimates the capability of government
institutions in the developing world to control the appropriation of public resources by private
actors, both local and international. A relevant assessment of the role of governments in
tropical deforestation must transcend the level of policy content, and analyse the process
through which these are conveyed and implemented at the interface of government officials and
others in the actors’ field. I will follow that same sequence here.

Cernea and Bromley (1989, cited in Southgate 1989:7) argue that environmental
degradation is, in fact, a manifestation of an institutional crisis. According to this view, this
crisis arises from a pronounced imbalance between the government claims on the forest on the
one hand, and the resources and capabilities to manage these resources on the other. However,
taking the example of major tropical-forest countries like Brazil, Indonesia and Malaysia, the
argument that governments of developing nations are still too poor to be able to afford forest
Conservation flies in the face of the impressive economies these countries have been able to
make. In fact, only the poorest of the world’s major tropical-forest countries, the Democratic
Republic of Congo did not experience rapid deforestation in the past few decades.

The problem that most of the world’s tropical moist forests are managed by ineffective,
poorly funded, understaffed and powerless institutions is, therefore, not only the result of an
absolute lack of resources, but also of a low priority given to the objective of sustainable forest
Management (see also section 1.2). To these governments, tropical forests are, first and
foremost, potential market commodities which can buy economic progress and political
Stability.

In a cross-country statistical analysis of economic indicators and deforestation, Kahn er al.
(1995) found a significant correlation between developing countries’ relative rates of
deforestation in the period 1965-1985, and their public debt service as part of GNP or total
€Xport earnings per one million inhabitants. In the 1980-1985 period, in particular, developing
Countries experienced both rapid deforestation rates and marked increases in public and foreign
debts (ibid:118). A possible explanation for this correlation, in their view, is that the
governments of developing countries had to sell tropical timber in the international market in
order to earn foreign exchange for debt service payments. On the basis of this explanation, the
authors predict that a 10% debt relief for tropical forest countries could result in a 3%
reduction in deforestation rates. Inman (1991), however, arrives at the opposite conclusion,
maintaining that the influx of foreign capital during the 1970s actually sped up tropical
deforestation rates, by enabling developing country governments to construct infrastructure.
A decade later, when a large public debt had been built up, economic crisis and forced austerity
in public spending slowed down deforestation rates in the tropics. In that interpretation, debt
relief - unless linked to specific conservation activities - could even result in increased forest
degradation and loss. Thus revenue scarcity at the level of national governments offers neither
an adequate explanation nor effective solutions for tropical deforestation (Pearce et al . 1995)

Gillis and Repetto (1988) and Bautista (1990) summarize the problematic influence of a
Number of policies which commonly guide private access to public rainforests, in the tropics
as a whole and in the Philippines in particular. They point to the following problems:
= The temporary nature of timber licenses, granting private businesses with exclusive
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forest plantations often lies beyond the validity of these licenses, creating uncertainties that
discourage a long-term view on the part of the licensee. In the Philippines, the average
period during which licensees actually held onto their concessions was only 9-10 years,
while the actual term of the lease was 25 years, renewable for another 25 years. According
to the author, “the early voluniary return of leased lands may reflect the capacity of license-
holders to exhaust the standing timber within their concession area, as well as their lack
of interest in replanting and sustaining yield" (Bautista 1990:78).The privileged, non-
competitive nature of the licensing system aggravated the wasteful use of forest resources.
Forest revenue policies, intended to enable governments to capture the public share of the
value of the natural forest stand, were generally inadequate. Bautista (1990) calculated that
during the 1960-1985 logging boom in the Philippines, forest charges accounted for less
than 5% of wholesale value. De Los Angeles (1982) demonstrated that logging companies
made a 137 % profit in domestic log sales, and 264 % for exported logs. The common policy
of setting forest charges on the basis of extracted volumes alone encouraged high grading
and did not encourage concessionaires to adopt more careful felling, yarding and hauling
techniques (for an examination of this issue, see section 5.2.2).

Tenure policies that recognize the claims to ownership of those who cleared the land of its
natural forest vegetation. This general principle, which applies in nearly all tropical
settings, rewards forest clearing, and even acts as an incentive for speculative land clearing
(Utting 1994:238). Tenurial insecurity, on the other hand, contributes to an unsustainable
use of land and resources by discouraging private investment in the long-term productivity
of the land, whether for tree-growing companies or for migrant farmers (ibid:243; Lynch
1992; Dorner and Thiesenhusen 1992)

A fourth area of policy concerns the rural areas in the vicinity of tropical forests. Faced
with limited employment opportunities in manufacturing, services and processing
industries, and slow or ineffective land reform, many poor and landless people have few
feasible alternatives to logging and forest clearing as a means of making a living. Two-
thirds of the increases in crop production in the Philippines between the mid-sixties and
the mid-eighties were achieved by means of agricultural expansion into the forest frontier
(Bautista 1991:10).

Finally, there is the category which includes logging bans, log export bans and
protectionism-inspired tariffs levied on unprocessed forest product imports. Southgate
(1989), Gillis and Repetto (1988) and others argue strongly against the effectiveness of such
policies (see 5.2.2). In Ecuador, for example, a log export ban made the internal timber
market entirely dependent on agricultural colonists for its supply (causing a rapid increase
in chainsaw imports). In other cases, log bans led to economically non-rational investments,
such as the construction of processing plants - in order to remain in the timber business
despite a ban on exports of raw logs - or to the displacement of large-scale mechanized
logging and its negative environmental impacts on surrounding countries where such a ban
was not yet in place.

A great deal more could be said about the influence of forest policies, and the role of weak
forest institutions, and weak governance in general, in the global degradation and loss of
tropical moist forests. Instead, I have opted to examine the role of forest policies and actors
only after providing a more detailed description of the Sierra Madre and its forest policy
context. Chapters 5 and 6 examine the background and implementation of Philippine forest
policies in detail. In my description and analysis of particular policies and institutions, and
discrepancies between the formal content of particular policies and their interpretation in the
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field, 1 will draw upon additional theory in the fields of development administration and
political science. Taking into account the above lessons from other country cases and
comparative studies, I will examine whether there are additional insights to be gained from a
perspective that disassembles the encompassing term ‘government’ into the actual actors that
represent the State at the various levels where policies are formulated and implemented.

2.3 Contribution, approach and methodology of this study
2.3.1 Background, aim and objective

It is clear from the previous sections that considerable scientific work has been devoted to
describing, analyzing, explaining and thereby helping to solve the global environmental
problem of the loss and degradation of tropical moist forests. And yet, as deforestation
proceeds unabatedly in most tropical countries, only a few elements of a commonly accepted
theory on the causes of and the solution to this problem appear to have risen above the level of
debate:

- In most cases, notably in large contiguous forest tracts, large-scale corporate extractive
activities trigger the deforestation process. In the densely stocked dipterocarp forests of
Southeast Asia, the first corporate activity was usually large-scale mechanized logging.
Plantation establishment, oil exploration, state-sponsored transmigration and the
construction of hydroelectric cum irrigation dams are other examples of pioneer activities
(‘lead agents’).

~ The construction of roads and the removal of the heaviest biomass by logging companies
facilitates the conversion of residual forests by migrants from nearby rural population
centres.

— Common features of rural society in developing countries, such as rapid population growth,
poverty and a limited range of livelihood opportunities, stimulate the movement of people
into accessible forest frontiers.

=~ Government policies either explicitly stimulate the conversion of forests into other land
uses, or appear to provide a sound legal framework for forest protection, but fail when it
comes to implementation.

Beyond these general points of agreement, consensus ends. This leaves us with such basic
questions as: Does secure land tenure enable migrants to start making investments in
sustainable land uses, or will the possibility of gaining private titles to public land also
encourage land speculation and speed up forest migration? Does road construction into forest
lands complicate conservation efforts or are roads a necessary condition for more sustainable,
market-sensitive land uses? What can policy reform do in an administrative context, where local
government officials constantly need to weigh their loyalty to the public interest against
personal security and progress? Further scholarly work is required to find more definite
answers to these and other questions on tropical deforestation. Billsborrow and Geores argue
for an explanation of forest migration and deforestation at a lower level of aggregation,
preferably the household or farm level, where decisions on resource use are made and where
Fully multidisciplinary collaboration in both the data collection in the field and in the analysis -
involving ecologists and social scientists altogether - can be most useful and is most needed"
(1994b:132). In the conclusions of his deforestation study in the Philippines, Kummer also
recommends the conduct of more detailed studies on the complex issue of deforestation:
“The almost complete lack of rigorous studies of tropical deforestation at the national level or below
seriously hampers our ability to make any general statements regarding tropical deforestation or,
indeed, to conceptualize the process adequately” (Kummer 1992a: 141)
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During my stay in the Philippines between 1989 and 1995, as coordinator of the Cagayan
Valley Programme on Environment and Development (CVPED), I gradually - and more or
less accidentally - discovered the importance that developments in mainstream society had for
people and forests of the Sierra Madre mountain range. In December 1989, when I arrived, the
new administration of Mrs Corazon Aquino had just survived one of the most serious military
coup attempts since the 1986 EDSA Revolution, which ended two decades of authoritarian rule
by the Marcos regime. The timber- extraction and timber-processing industry, despite having
lost its close ties with the office of the President, continued to operate at full speed in Cagayan
Valley. It was only after 1991, when the newly appointed regional executive director of the
Department of the Environment and Natural Resources (DENR) in Cagayan Valley forged an
alliance with the Philippine army, that corporate logging went into decline here.

Another significant development in mainstream society was the rapid growth of the
Philippine NGO community, which led to a fundamental reorientation within forest-related
legislation; this generated international assistance to facilitate a turnaround towards community-
based forest management and the recognition claims to ancestral domains in the uplands. This
coincided with the growing economic importance of the agricultural sector and its affiliated
service businesses. Lowlanders who built up capital in the corporate logging industry responded
to its declining social acceptance by investing in these sectors. By the end of my term, I
witnessed the establishment of new poultry and pig-raising bio-industries in the region,
culminating in the establishment, in 1997, of a large integrated stockfeed and livestock
production facility in Echague, the former tobacco capital of Isabela. Seeing the increasing
number of hybrid maize varieties and chemical fertilizers in the uplands, I realized that a new
phase in the longstanding history of mobilizing forest lands and resources for lowland
development had begun.

While some of the studies mentioned earlier in this chapter do indeed feature links between
deforestation and policy developments or demographic changes in mainstream society, there
is a relative paucity of integral case studies focussing on a specific deforestation case and its
wider political, sociocultural and economic context. Deforestation studies carried out in the
Philippines have thus far focused on national-level policies and economics (Bautista 1990,
1994; Boyce 1993), and national and provincial statistics (Kummer 1992; 1995). In addition,
the analyses of Vitug (1993) and Broad and Cavanagh (1993) offer detailed inside accounts of
the politics involved in the Philippine logging industry and the associated social inequity and
environmental degradation respectively. The latter study is essentially a compilation of local
accounts by Palawan, Bataan and Bukidnon, Mindanao, and others, so that no detailed study
of a local, or regional deforestation case has thus far been conducted in the Philippines.

The Cagayan Valley continues to be a near terra incognita within Philippine studies. With
the exception of the early monographs written by Spanish Friar Julian Malumbres (1918) and
Edilberto de Jesus's standard work on the Spanish Tobacco Monopoly (1980), very little
scientific work has been published on this region, or on the Sierra Madre mountain range.
Therefore, in addition to making a contribution to the general body of knowledge on tropical
deforestation, the present study also aims to lay the groundwork for future research projects
to be conducted in the region. A fourth and final rationale to opt for this particular focus was
its compatibility with my other responsibilities as CVPED coordinator. I will return to this
point in my discussion of the research methodology.

The overall aims of this study are fo contribute to a better understanding of the
deforestation problem in the Sierra Madre, and to facilitate the development of more effective
strategies for the protection and sustainable use of natural forests in the Cagayan Valley
Region. The question of whether the findings in the Cagayan Valley case are relevant for the
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explanation and solution of tropical deforestation in other contexts can only be answered
through comparative studies, a task which is beyond the scope of this research. Conversely, it
is possible to see the relevance of certain general theoretical elements, such as those discussed
earlier in this chapter, for the clarification of deforestation in the case of the Sierra Madre.

The theoretical objective of the research is to establish causal links between the use of lands
and natural resources in the forest lands and the socioeconomic and political context of lowland
society in Cagayan Valley. A methodological objective of the research is to experiment with
the use of the ‘problem- in-context (De Groot 1992) as the theoretical framework for the
interdisciplinary approach which this theoretical objective demands.

2.3.2 Research questions

The central question that this study aims to answer is:
“What was the influence of the political and socioeconomic context of Cagayan Valley
on the activities that were the direct cause of the deforestation of the northern Sierra
Madre in the period 1950-1995?"

To answer this question, the following sub-questions are addressed:

First, on background and problem analysis

1) What are the factual and normative dimensions of the tropical deforestation problem?

2) What has been the rate and pattern of deforestation in the Philippines and the northern
Sierra Madre since 19507

Then, the actor-oriented chain of explanation, which starts inside the forest:

3) Which activities lead directly to the degradation and clearing of tropical moist forest in
the northern Sierra Madre; who carries out these activities, what motives do they pursue
in doing so, and what options do they have in pursuing these motives?

4) Which actors outside the Sierra Madre exert influence on these activities? What are
their motivations and options?

5) What relevant laws and policies does the Philippine government pursue regarding the
management of forest lands and resources?

6) How do local government officials, both appointed and elected, participate in the
implementation of these laws and policies in Cagayan Valley

Next, in a more system-oriented style of discovering underlying causes:

8) What are the most influential historical origins of the contemporary role of government
officials in forest management?

9) What is the role of changes in population density, access to farmland, and access to
credit in contemporary migration to the Sierra Madre?

And finally, a number of future oriented questions:

10) How does the increasing cultivation of commercial crops, such as hybrid corn, on
upland farms in the Sierra Madre relate to the political and economic interests of
government actors, banks and other lowland-based interest groups?

11)  What are the implications of the growing importance of commercial farming, in this
socio-economic context, for future forest cover in the Sierra Madre?

The structure of the dissertation reflects the sequence in which the material pertaining to these
questions is treated. The first chapter defined the area and distribution of the world’s tropical
forests, approximated the rates at which they have declined in recent times, and identified a
normative framework in the light of which tropical deforestation may be defined as
problematic. The following chapter (3) zooms in on the extent of the Philippine deforestation
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problem, then introduces the Cagayan Valley Region and presents findings on changes in total
forest cover and the distribution of various forest cover classes in the northern Sierra Madre
between 1950 and 1990. Chapter 4 describes the primary activities directly responsible for
these changes, and analyzes the motives behind these activities and the actors involved.
Chapters 5 and 6 describe relevant government policies with regard to these activities, the
bureaucratic and political context in which these policies are implemented in the region, and
analyze the causes of distortions in policy implementation. The different positions of, on the
one hand, appointed officials in the Department of Environment and Natural Resources and,
on the other hand, elected officials representing the groups and individuals whose interests are
potentially affected by forest policy, play a central role in this analysis. Chapter 7 explores the
historical origins of the state-facilitated corporate logging industry in the Philippines. The last
two chapters take a closer look at the causes of forest migration and of the increasing
production of cash crops, particularly hybrid corn, in upland farms in the Sierra Madre. The
book concludes with a synthesis of the insights gained in this study.

2.3.3 Approach, methodology and limitations

“....documenting interactions of people...with the tropical forest...and making these
interactions intelligible by showing the situations in which they occur.” (Vayda er al .
1980:188)

METHODOLOGICAL FRAMEWORK

The questions at the heart of this research require a conceptual framework that facilitates an
interdisciplinary approach. To establish factual changes in forest extent and cover, for example,
theory and skills from the disciplines of geography and forestry are essential. Insights into
biology, ecology, hydrology and economics are important if we are to answer questions on the
problematic nature of deforestation. Explanatory research into the human activities causing the
problem draws from theories and methodologies employed in both the social and bio-physical
sciences. Only when these disciplinary questions have been studied as a single cohesive object
of research will it be possible to speak of an interdisciplinary dissertation. The problem-in-
context (De Groot 1992) offers a conceptual framework that will help to define problem-
relevant monodisciplinary questions and structure them into an interdisciplinary whole. De
Groot defines interdisciplinarity as:
“More than one discipline working on an empirical or normative science problem, at a case-
study or more theoretical level, leading to a result that is significantly more than the sum
of the disciplinary contributions.” (ibid:40)
I will confine myself here to a brief explanation of how the Problem-in-Context method
approaches environmental problems and organizes interdisciplinary studies on their nature,
causes, and solutions. This will allow me to introduce the key concepts used in this study. For
a full discussion of Problem-in-Context (PiC), the reader is referred to the original source.
Environmental problems, or disturbances in the relationship between people and the
environment, are social, not individual problems. Hence, the environmental impacts of a
particular human activity are only defined as environmental problems “once larger social units
(groups of people, organizations, institutions) consider these impacts so negative as to question
the desirability of that activity, the intensity or scale at which it is carried out or the technology
employed in it" (Udo de Haes 1989:23). Following this definition, the description and analysis
of particular environmental problems require research into both their factual and normative
dimensions. Fig. 2.2 shows how PiC operationalizes this basic definition of environmental




Fig. 2.2 The Problem-in-Context framework (Source: De Groot 1992:158)
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Fig. 2.3 An example actors field (Source: De Groot 1992:318)
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problems as fact-value contradictions (the flashes in the diagram) into two causal chains: on the
left is the empirical chain of impacts, on the right the normative chain of tolerable or desired
values related to these impacts. Both chains can be constructed in an upward direction, i.e.,
starting from a particular human activity, for example overgrazing, and working towards the
final norms and impacts that define its problematic nature, for example economic and
biodiversity losses. If conducted the other way around, the analysis starts from a final variable,
e.g., the protection of biodiversity from the impact of global warming. From here, we move
downward towards the intermediary variables of greenhouse gas concentrations and ultimately
to the human activities causing their emission, such as motorcars, forest burning or paddy rice
cultivation. These activities then have a factual side (e.g., actual or predicted rates of burning)
and a normative side (e.g., the allowable rate of burning). The latter is called the environmental
capacity, that is, the capacity of the environment to process or deliver what a particular activity
demands from it.

The normative definition and analysis of the environmental problem is followed by an
explanation of the social and biophysical causes of each problematic activity. Action-in-
Context, the PiC component for the explanation of the social causes of environmental problems,
begins with the identification of actors involved in this activity. De Groot defines actors as
“social entities are actors with respect to a certain action if they exercise a significant decision
making power on that action” (ibid:310). Primary actors carry out the problematic activity
themselves (e.g. the forest migrant), secondary and tertiary actors are those people, groups or
institutions that influence the options and motivations of these primary actors (e.g. the forestry
service).

In the case of the Sierra Madre, where the majority of forest migrants arrived as logging
company employees, the question arises of whether they or their employers are the primary
actors in the deforestation problem. One might argue that these forest-based company workers
did not autonomously decide to enter the forest in order to make a living from timber-cutting,
but rather were sent there by people outside the forest and were in fact on their payroll. On the
other hand, almost from the moment they entered the forest, labourers became forest migrants
with alternative options (upland agriculture, gathering of non-timber forest products) designed
to generate cash income. Traders, an important category of people with regard to the last
subquestions in this study, present a similar challenge to the “actor’ concept. Do traders really
have “significant decision- making power” as regards the products delivered to them by lowland
farmers and forest migrants, or are they merely being compensated for communicating market
prices to producers, in order to meet demand with supply? In that perspective, trader demand
for hybrid corn is the translation of an increased consumer demand for particular products,
e.g., for meat and dairy products. Traders, then, have too little decision-making power to even
be considered actors in the deforestation problem or the underlying processes. A similar
argument could be made for politicians, who are essentially doing what voters elected them to
do, or for field officials paid to implement policies designed by others. In fact, following this
line of reasoning, all actor-oriented approaches in the social sciences could be “abstracted away”
into a systems-oriented, structural approach. Considering the micro-level of this study and the
added insights to be gained from a perspective that recognizes the decision-making capacity of
all parties with personal or institutional stakes in the resources of the Sierra Madre, I will
interpret the actor concept generously. Actor-ranking starts at the cutting site, and goes on until
we reach anonymous groups like the urban consumer, or the world market, in other words,
factors that influence options and motivations in the actors’ field.

The clarification of activities in terms of social causes is complemented with a natural
science explanation of the capacity of the environment to support that particular activity: if
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actual timber extraction is higher than the natural sustained yield, what ecological, biological
or other biophysical factors determine this environmental capacity, and can these factors be
manipulated? What are the more structural biophysical characteristics of this area that place
structural constraints on interventions in land use or timber yield (climate, geology)? The
questions in this study do not require extensive research into such ecological questions; this
does not mean that I consider research in these areas as less relevant. My attempt, in Chapter
4, to explore the sustainability of the three activities most directly responsible for deforestation
reveals the paucity of essential ecological data, without which the design of practicable
alternatives to these activities is far from efficient.

Thus, this case study entails a fully developed Action-in-Context explanation of tropical
deforestation in the northern Sierra Madre. Causal chains of interacting actors together form
the so-called actors fields (see fig.2.3): these are built up by identifying and describing the
primary activities and actors of relevance for deforestation in the Sierra Madre. To understand
why these actors carry out these activities, their motives are researched, as well as the range
of alternative options by means of which these motives might also be pursued. Questions
pertaining to the reasons why, as we have seen, primary actors choose the problematic activity
in preference to other options lead us to secondary activities and actors. Following this basic
principle of progressive contextualization’ (Vayda 1983) actors’ fields are built up by
continuing this process through further inquiry into the options and motives of secondary,
tertiary and subsequent actor groups. As relevance leads us farther away from the primary
actors, lists of options and motives become less exhaustive. Each element of the causal chain
may require deeper, probably monodisciplinary, studies to understand its precise influence. For
example, if forest migrants claim they do not make investments in soil and water conservation
because of a lack of tenurial security over the land, the issue of tenure (or of cultural or
economic influences on land use) may require further inquiry.

Structural factors that influence options and motives perceived by the actors themselves,
such as economic inequalities, political context or historical influences may be researched more
deeply as they are encountered. The same holds true for possible alternative options that we,
as outsiders, may see as relevant for the problematic activity, but which are not yet seen as such
by the actors’ themselves. This process of alternating analysis and explanation at the overall
level of the actors field with detailed selective studies of particular elements, steered by
problem relevance, is a major attraction of the Problem-in-Context approach. Instead of trying
to capture deforestation, or the context in which it occurs, within a predefined model or system
with certain socioeconomic, biophysical and other sub-systems, PiC uses elements of a defore-
station context as they are encountered, provided they can be clearly linked to problematic
activities. To maintain the focus of the contextualization , I construct the actors’ fields step by
step, from a first sketch to a more detailed representation of particular relevant details. Time
and resources determine whether one proceeds from a first sketch of the actors field for a
problematic primary activity to a more detailed study that may require inputs from a smaller
number of disciplines.

g “Progressive contextualization involves a focus on significant human activities or people-environment inferactions

and the explanation of these by placing them within progressively wider or denser contexts” (Vayda 1983:265)
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INSTITUTIONAL SETTING AND RESEARCH METHODOLOGY
The Cagayan Valley Programme on Environment and Development (CVPED)

Between December 1989 and January 1995, I resided in Cagayan Valley, as coordinator of the

Cagayan Valley Programme on Environment and Development (CVPED), operated jointly by

Leiden University (RUL) and Isabela State University (ISU), the Philippines. The aims of this

collaboration were to:

— contribute to the growth of environmental science as an interdisciplinary field of research
and education for developing countries

— to contribute to the research and education capabilities of RUL, notably the Programme for
Environment and Development of the Centre of Environmental Science, and the ISU
College of Forestry

= to stimulate and participate in projects contributing to the sustainable development of the
Cagayan Valley region and to the safeguarding of its natural heritage.

Partnership was a leading concept in the management and implementation of the programme.
The organigram gave both parties an equal say in matters of project management at all decision
taking levels, so as to ensure that both partners could see their ambitions reflected in the
activities of the joint programme. Each annual plan of operations had to address the research
and education agendas of both institutions. For CML, the main output from the programme was
measured in terms of the students supervised and the theoretical gains, preferably through
international publications. ISU had a more practical orientation, and here the programme was
seen as a vehicle for its own institutional development and as a means to intervene in the
deforestation process. The ability to create and accept compromises was the key to discovering
compatibilities between the expectations of the two parties with respect to their partnership.
Consequently, neither CML as an institution, nor I as the Dutch coordinator of the programme,
could pursue a straightforward problem-oriented research activity, structured exclusively
according to the Problem-in-Context framework. In the same way, the ISU College of Forestry
could not gear the project fully to its own priorities in forest utilization, sylviculture along a
systems-oriented approach. We decided to focus our research activities on the Sierra Madre,
rather than on the Cagayan Valley Region as a whole, and to take the deforestation of these
mountains as our central environmental problem.

One of the main activities of CVPED was the conduct of joint research projects by teams
of Filipino and Dutch graduate students. At this level, too, research partners had to arrive at
a negotiated middle ground of proposals which had often been bred in contrasting academic
traditions. As the initiative to set up joint research teams often originated in the Netherlands,
the ISU students often still had to be selected and their research proposals developed, while the
Dutch students had already arrived in Cagayan Valley. During the fieldwork, the Dutch
students did not have access to the services of an interpreter, but depended on the willingness
of their counterparts to translate for them. The Filipino students, often several years older and
with some years of experience in government agencies and the private sector, could not always
be persuaded to accompany their Dutch counterparts into the forest for prolonged periods of
time. The Filipino students, in their turn, found it difficult to deal with their often impatient and
straightforward counterparts (Van den Top and Arafio 1992; Persoon 1997)

The Joint Agreement for the establishment of the programme was signed only a few months
before my arrival in the Philippines. The first years of my term and that of my fellow
coordinator Dr. Roberto R. Arafio, were therefore devoted largely to developing the CVPED
as an organization, establishing internal management procedures and solving problems
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associated with the cooperation between people of different cultures, disciplines and paradigms.
To establish working relations with line agencies, local government authorities and local NGOs
in the conduct of the research, it was also necessary to communicate our identity to these
partner organizations, both inside and outside the region, and to establish working relations
with them. The Cagayan Valley, and the Sierra Madre in particular, was then still considered
a stronghold of the New People's Army. In order to conduct research work here, extensive
consultations with military and local government authorities were necessary. Both to promote
awareness of the programme and its activities, and to generate feedback from a wider audience
of scientists and policy makers, we organized Work Conferences in 1991 and 1994. Both
conferences had a considerable spin-off in terms of the institutional and development objectives
of the joint programme. The first such conference took place in 1992, when a considerable
portion of the northern Sierra Madre was included in the list of priority sites covered by the
National Integrated Protected Areas System (NIPAS). A financial grant from PLAN
International in that same year enabled CVPED to build the first phase of an Environmental
Information Centre for the Cagayan Valley Region. Four years later, the EIC was developed
into a full-fledged training facility, when the Netherlands’ Ministry of Foreign Affairs charged
a consortium of local organizations led by PLAN international to implement a five-year project
to enhance the protection and sustainable use of the Northern Sierra Madre NIPAS site,
comprising some 330,000 ha of dipterocarp, mossy and mangrove forests and coastal
ecosystems along the Pacific shores of the Sierra Madre. In 1997, CVPED and PLAN received
another one million US$ dollars for the USAID project for community-based action and
research in the regeneration of grassland and residual forest areas. The programme
commemorated its tenth anniversary during a third conference, organized together with PLAN,
in September 1998.

Data-gathering, data-processing and write-up

As will be clear from the above, CVPED was not a pure research project, especially during the
initial years of creating its institutional basis and generating wider interest for the conservation
opportunity represented by the Sierra Madre As a result, the research output of the programme
depended largely on the joint student research programme; until October of 1994, the month
after our second Work Conference, my fieldwork inside the Sierra Madre forest had been
confined to visits to the research locations of the students. My permanent presence in Cabagan
made it possible to personally supervise all fieldwork of the more than 40 Dutch students and
25 Filipino counterparts who participated in the CVPED joint research between 1990 and 1994.
This also enabled me to develop the research programme in line with my own learning in the
field, and to check whether interesting findings in one location were also encountered in other
areas. During my years as programme coordinator, many of my field visits had to be confined
to a few days, so students often stayed in the field for considerable periods of time. This gave
them an intimate exposure to the activities taking place there. Since the students came from
various scientific disciplines, their participation presented a unique opportunity to build up an
integral case study. Much of my own interdisciplinary interest and background, dating from
my studies in Tropical Land and Water Use and Management at Wageningen Agricultural
University, was nourished by the supervision of MSc students from just such a variety of
disciplines.

I have tried to maintain maximum clarity about the contributions that individual student
researchers have made to the information contained in this book. Wherever data originate from
student reports, this is indicated, so that it is always clear where the balance between my own
findings and those of the students lies. In addition, the methodology used in the individual
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studies can always be retraced in this manner. Through the close cooperation between Filipino
and Dutch swudents and supervisors, student findings have been closely and repeatedly
examined in the course of our research, during presentations at research seminars in Cabagan
and Leiden, and during the writing of their reports. After the first year of comparing and
analyzing the data and findings presented in the student report, a four-week stay in Cagayan
Valley in 1996 enabled me to re-visit some of the locations where students conducted their
research, to verify their observations and observe the changes that had occurred since their
fieldwork there.

My position, mobility and relatively long stay in the region gave me the time and
opportunity to meet a wide range of secondary and tertiary actors, to discover which of them
could be relied upon, and to build up a long-term relationship of trust with them. While my
stays inside the Sierra Madre remained limited during my term as coordinator, my ‘fieldwork’
took place in the offices and homes of policy makers and agency officials in the lowlands,
during meetings of the Regional Development Council, at the birthday celebrations of the
Governor and Congressman, and late-night working sessions with colleagues at the University.
The many perspectives of forest use that I was exposed to in this manner continuously
overthrew earlier hypotheses and added new questions about the people and processes
propelling deforestation. In this manner, the set of questions contained in this study evolved
between 1989 and 1994, as can be seen in the various versions of my research proposal that 1
developed during this period. The last three months of 1994 were dedicated almost entirely to
interviews with key informants, fieldwork in the Sierra Madre and the lowlands, and the testing
and execution of a survey on the role of informal credit in upland and lowland farming.
Research assistants completed the survey during the following year, after my return to Leiden.
Between February 1995 and March 1996, I developed a preliminary dissertation outline and
wrote draft versions of the various chapters. A great deal of time was also spent on a literature
study focussing on tropical deforestation and the sub-themes covered by this study, such as the
forest policies and public administrative system of the Philippines, its social history (with
special reference to that of the Cagayan Valley), as well as studies on land reform and informal
credit from other parts of the country. I became a member of a group of PhD students at the
Centre for Asian Studies in Amsterdam (CASA), which proved to be an energetic forum for
the mutual exchange of insights on the various dissertation outlines, draft chapters and papers.

In the course of writing this dissertation, I produced a number of papers for conferences
relevant to my study. These papers, two of which have thus far been published, each reflect the
stage of development that this book was in at the time the papers were written. My paper for
the second Philippine Studies Conference, held from April 13-15 1994 at SOAS in London,
represents a first sketch of the context in which deforestation in the Sierra Madre takes place,
and highlights the problematic interaction between administrative and elected government
officials in the implementation of forest policies (Van den Top 1994). The EUROSEAS
conference, held in Leiden in June 1995, led to an article which may be seen as the first effort
to capture the entire argument which is constructed in this dissertation. This article draws
attention to the interests of lowland actors in gaining access to common property resources in
the uplands, and examines the reasons behind the inability of the Philippine state to isolate itself
from these interests (Van den Top 1998). Eight months later, 1 presented the historical
dimensions of contemporary deforestation during the fifth International Conference of
Philippine Studies in Hawaii. This article, published a year later (van den Top 1997), is the
initial synthesis of Chapters 7 and 8 of this dissertation, but was written before I travelled back
to the Philippines in March 1996 for a final one-month period of fieldwork in Cagayan Valley.
After the Conference, I spent two weeks studying the literature at the Hamilton Library of the
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University of Manoa, Hawaii and several days at the National Archives in Washington, D.C.
The following two years, between June 1996 and June 1998, were dedicated to final data
analysis and the write-up of this dissertation.

A few words are now in order regarding the geographical information component of the
present research. My role in the production of the spatial images and tables of deforestation
patterns in the Sierra Madre between 1950 and 1990, lay in the design of the questions to be
answered by the analysis, and in the supervision of GIS students and experts engaged in
processing an idea into the accurate data you will find in the next chapter. The idea behind this
component of my study was to add an extra dimension to the commonly accepted variable of
forest conversion as a deforestation indicator. As I explained in Chapter 1, the consequence of
that limited view is that extractive activities are no longer directly associated with deforestation.
In reality, however, the deforestation process is a continuum that starts with extraction and ends
with the replacement of degraded forests by other land use; in the words of Ewel (1978, quoted
in Kartinawata and Vayda 1984:119) “to say that deforestation results from the action of the
peasant farmers is analogous to saying that the vulture which struck the lethal blow killed the
dying horse”.

The students were asked to compare aerial photographs of the Sierra Madre taken between
1949 and 1952 (scale 1:40.000) with a second series made between 1980 and 1981 (scale
1:60.000), and SPOT satellite images produced by the Swedish Space Agency in 1987. The
SPOT data were interpreted on the basis of their printed image, and did not involve the use of
digital analytical methods. Existing land-use maps, topographic maps provided by the National
Mapping and Resource Inventory Authority (NAMRIA, 1:250,000, Nrs 2504,2506, 2508) were
used as reference maps for the interpretation. The 1950-1990 period is well suited to a study
of the influence of forest product extraction on forest cover, as very little forest migration took
place at this time and forest degradation may therefore be attributed almost exclusively to
extractive activities.

The first part of the study covered the Western slopes of the Sierra Madre, and used five
forest quality classes in the interpretation (Clement and Van Dijk 1994). The most important
variable determining the classification was the percentage of forest cover, but the interpretation
also took into account whether this forest cover had been disturbed by road construction,
whether there were signs of erosion, the percentage of forest cover that was recovering from
slash-and-burn farming, and the degree to which natural forest had been replaced by fruit trees
and plantations. The second study, conducted in 1995, opted for a singular classification
method, in which the sole variable was tree crown cover (Roest 1995). Interpretations
pertaining to the Western slopes were now integrated into the interpretations of the Pacific
slopes of the Sierra Madre, producing an overall insight into changes in crown cover during
the period 1950-1990. In late 1997, CML provided a small grant for GIS assistance in the
completion of the analytical work to be done using these basic data. Together with Mr. Paul
Langeveld (Intcompas Inc., Amsterdam), comparative overlays were made of the 1950, 1980
and 1990 maps, after these had been resampled into new vector files, based on UTM
geographic references. At this point, we had three vector maps with 14 classes of vegetation
cover, including mossy forest, mangroves, and several cover percentages of dipterocarp forest.
These maps were rastered into 1 ha grid cells, and reclassed into the 6 types of vegetation cover
shown in the legends. Forest cover change maps were then made by comparing the values for
all grid cells between 1950, 1980 and 1990, resulting in the deforestation maps presented in
Chapter 3. The only areas that have been compared are those analyzed in all three years; these
represent 750,000 of the approximately one million hectares of forest still found in the Sierra
Madre in 1990. Changes in forest crown cover were specified by forest cover class, providing
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an accurate spatial image of how much forest was lost and how much was degraded to lower
forest cover classes during the period studied. Other map themes, such as the road map and the
location of timber concessions were also digitized, offering preliminary possibilities to link
changes in forest cover to the construction of logging roads, and the management of specific
concession. More information on the resulting maps and images is provided in Chapter 3
(section 3.4).

Limitations and relevance of this study

The main limitation of this research probably lies in its breadth, both spatially and thematically.
In essence, it entails a case study on a regional scale that aims to develop an overall insight into
how deforestation in the Sierra Madre is related to the wider context of socioeconomic and
political change in lowland society. As for the spatial dimensions, the Cagayan Valley Region
is an area approximately the size of the Netherlands, with a wide variety of ecological, social
and political landscapes. My observations and interpretations pertaining to the area as a whole
are therefore not exhaustive and are no doubt biased towards the situation in Isabela province,
where the CVPED programme is based. For logistical reasons, the distribution of student
studies over the region has likewise been to some extent biased towards this province.
Moreover, my closest contacts with many of the lowland-based actors described in this book
also developed in the province and town where I lived. Nevertheless, I am confident that the
processes described in this research are fairly typical of the Cagayan valley region as a whole.
Moreover, Isabela represents the greater part of the forests contained in the Sierra Madre, as
well as nearly half of the region's inhabitants, and may be considered the economic and
political centre of Cagayan Valley. The administrative capitol of Tuguegarao, Cagayan, where
all the regional offices of central government line agencies are located, is only 35 kilometres
from the town of Cabagan, where CVPED is based. Often this made it possible to relate
developments in Isabela to those in Cagayan and the other provinces of Region 02.

The challenge to maintain an interdisciplinary perspective in this case study made it
necessary to gain an understanding of issues to which I had had only a limited exposure before
this study. My training in Tropical Land and Water Use and Management at the Wageningen
Agricultural University helped me to deal with the agronomy of upland farming and carabao
logging. However, as I tried to answer questions related to fields such as historiography,
development administration and economics, I was forced to maintain a descriptive emphasis and
limit my own theory-building to the application of theories developed by others, applying them
to this particular case. As a whole, however, the study maintains a fairly straightforward social
science focus, with an emphasis on the qualitative socioeconomic, historical and political causes
of deforestation. Less attention is paid to the bio-physical and spatial aspects. Where possible
I try to substantiate important qualitative insights with quantitative data.

The overall aim of this research was to contribute to our understanding of the tropical
deforestation problem by developing a detailed regional-level study, which focuses on the role
of non-forest society on developments in the forest lands. Some of the elements of the
comprehensive perspective that such a study produces require further research. One such
element is the access to, and management of, informal credit in relation to the livelihood
strategies of poor rural households. In Chapters 8 and 9, I present a preliminary thesis on the
role of this element in forest migration and the production of cash crops in upland farms.
However, the quantitative evidence underlying this thesis calls for in-depth follow-up studies
to confirm, modify or reject my analysis. Other areas where more research is necessary concern
the role of field officials in the implementation of government policy; while my conclusions
regarding ‘accommodated access’ in Chapter 6 appear to be supported by the findings of
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Bloemink (1990). Buizer (1993), Hoekstra (1992), Huigen (1997), Noordhuizen (1996) and
Van der Werf (1993) in Cagayan Valley, they are crucial enough to the policy process to
deserve further verification. And finally, my historical chapters may also be seen as a first
effort to establish an overall image of the environmental history of Cagayan Valley. A larger
investment of time and energy is required in the area of local history, through archival work
and direct interviews with old people, priests and scholars in the region, in order to verify my
interpretation of the influence of historical legacies in contemporary resource use in the
Cagayan Valley Region. In fact, one contribution that a study like this can probably make to
science, outside of integrative environmental science theory, is the discovery of relevant new
topics for further study.

Another limitation was the result of my partial reliance on data collected by MSc students
participating in the CVPED programme. Because the Sierra Madre fieldwork was part of the
training process of these students, the data collected vary considerably in quality and
completeness. At the same time, it must be noted that the more than sixty Dutch and Filipino
students whom I supervised during my time in Cabagan produced a substantial database, which
made it possible to be selective in my choice of material to be used in this study. The joint set-
up and the teamwork necessitated by the student research may have taken its toll, in that it
required time and energy to build interdisciplinary and intercultural bridges. But it also created
an environment of discussion and mutual feedback on methodology, data and results, positively
influencing the quality of the fieldwork and student reports.

A final limitation of this study is its lack of comparative context, against which the broader
relevance of its findings could have been assessed for other areas in the Philippines or other
tropical forest countries. The Cagayan Valley, with so much of its original forest cover still in
place, its low average population density, the strong presence of the New People's Army until
1995, and perhaps the influence of the CVPED programme itself on developments in the area,
is of course only one of the many types of regional settings in which tropical deforestation takes
place. This study does not provide comparative insight into the deforestation process
worldwide. Rather, by focussing exclusively on the Cagayan Valley, I hope to provide the
scientific community with a thorough case study, in which more general theoretical elements
on the causes of the global deforestation problem, some of which were briefly discussed in this
Chapter, are placed in one particular context, for the benefit of other, comparative studies. And
last, but not least, this study may contribute insight and inspiration for the benefit of those
directly engaged in activities aimed at securing a stable future for the magnificent forests - and
people - of the Sierra Madre.




Map 3.1 Philippines, geographic location

CHINA TAIWAN :
Cagayan
Valley Region

. Pacific
[=]
Ocean
South
China
Sea
. PHILIPPINES
b
)
Palawan !Djf L:;h
S0
Negros
Mindanao
MALAYSIA

INDONESIA
approx. scale 1 : 17,500,000




Chapter 3

Meeting the Sierra Madre deforestation problem

3.1 Travelling North

[Onarainydaylikcmis.uuromlaaduip&omhhﬂhw&hmwmnhmmlhanmeumﬂ
itwelve hours. We will probably be slowed down in the Dalton pass, the narrow passage that separates
 Cagayan Valley from the National Capitol Region. After passing San Jose, Nueva Ecija, we come around |
|the first bend heading up into the mountains. Soil from the adjacent slopes covers the concrete roadway.
\mmmmcmwhummmmbymﬂwmmwwmmm
|is, especially on the opposite side. Robert explains that this is because trucks are fully loaded on their way
(to Manila, bringing grain, logs and lumber from Cagayan Valley to the capitol, returning empty to the
iwmmmmm.mmmmmmmmmmhmﬂmm
\away by the silt-loaded water of the river. Reconstruction works go on continuously to re-route the road, |
|repair bridges and resurface the largest cracks. One of the signboards saying “Caution: road under repair”
|keeps us waiting for hours, as the single lane that is still to be concreted, and over which traffic in both
|directions now has to pass, is blocked by a sixteen-wheel truck. In trying to take a sharp bend, the rear
wheels of its trailer have caused the collapse of the soaked slope. Part of the top layer of cargo carried
by the truck, bags of rice, has slid from the trailer, revealing the second commodity that was hidden
underneath: reddish brown lumber. Below, mud slowly creeps down from denuded slopes, covering parts’
|of the irrigated terraces lying near the river. Robert jokingly asks me “do you take sugar in your coffee?”,|
|for that is what the river below reminds us of as its brown waters rush by.

3.1.1. Philippines, facts and figures'

» The Republic of the Philippines is an archipelago consisting of more than 7,100 islands,
with a total land area of 300,000 kmr’; 92% of this land area is contained in the 11 largest
islands. The northernmost ‘Batanes’ island group lies approximately 240 km south of
Taiwan, while the southern most ‘Tawi Tawi’ group lies only 24 km from Borneo (See map
3.1). With its 141,395 km’, the Luzon island group is the largest of the Philippines -
roughly the size of England - followed by Mindanao with 101,999 knf and the Visayas
(Samar, Negros, Panay, Leyte, Cebu, Bohol and Masbate), Palawan and Panay together
comprising 56,606 million hectares. At 34,600 kilometres, the Philippine coastline is the
word’s longest, exceeding those of Greece and the United States together.

* The climate is generally hot and humid, but with strong spatial and temporal variations;
Northeastern Luzon has two climate types: type 3, with a short dry season between
November and May and type 4, with an even distribution of rainfall through the year.
Rainfall is brought by two main monsoons, the Northeast monsoon, which brings in cool
winds from the Asian mainland during winter, and the southeast monsoon which brings
warm, humid air and heavy rainfall between June and September. In 90% of the country,
at least 1780 mm of rain falls annually. Temperature ranges between 20 and 35°C, with an
average of 33°C

* The country lies within the ‘Pacific Rim of Fire’, a belt where 80% of the world’s active
volcanos are found and a considerable share of all earthquakes take place; it is situated on
the Philippine fault and near the Northwestern Pacific, where many typhoons originate. Not
surprisingly, the Philippines is more frequently hit by natural disasters than any other

! Sources: Bankoff nd: NSO 1995: PNA 1996-7; Van der Veen 1997
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country. Between 1900 and 1991, more than 700 natural disasters (typhoons, earthquakes,
volcanic eruptions, droughts, floods and landslides were recorded here (Bengco 1993, cited
in Bankoff nd:6). Every year, some 20 typhoons pass the archipelago, especially the
northern parts of the country (between 11 and 13° N). Mindanao and the Visayas, where
the largest corporate agricultural plantations are, were also hit in 1991 and 1995. In July
1990, the Philippines experienced its heaviest earthquake this century, the two shocks
registering 7.7 and 8 on the Richter scale. A year later, it was hit by the world’s largest
volcanic event to take place this century, with the eruption of Mt. Pinatubo. Other recent
volcanic eruptions were those of Mt. Taal (in 1965) and Mt. Mayon (1984).

Formally, the Philippines gained independence from the United States on July 4, 1946.
However, the official date for Independence Day is June 12, 1898, when General Emilio
Aguinaldo signed the official manifesto declaring the first Philippine Republic, and
agreeing to its temporary administration by the United States (Constantino 1991).
Between 1990 and 1997, the Philippine population grew by approximately 2% per annum -
down from 2.5% in the 1980s and 3% in the first decades after independence - reaching
70.6 million in 1997. In that same year the average population density rose to 253
persons/km’. The fertility rate is 3.7, life expectancy 66 (male) and 70 (female). The
literacy rate (1990) is 93.5%. Urbanization rose from 32% in 1970 to 37% (1980) and
43% (1990). In 1996, 56% of the Philippine population resided in urban areas (PNA
12/6/97)

The country has a 24-member Senate and a 199-member Congress with representatives
from its 15 administrative regions and 76 provinces. The local autonomy of the political
subdivisions (provinces, cities, municipalities and barangays), as well as their entitlement
to an equitable share of the proceeds from the utilization and development of national
wealth are recognized by the 1986 constitution, and operationalized by the 1991 Local
Government Code. The Cordillera and Muslim Mindanao regions enjoy administrative
autonomy within the Philippine nation-state.

Gross National Product in 1992, at current prices, was 1,374,588 million Pesos, or US$
55 billion. In 1992 sectoral contributions were as follows: services 45%, Industry 33%,

Table 3.1 Philippine land use (1987)

Category _area (km2) % of total Other &

Forests , o3 71.046 232 - unclassificd
Converted forest lands* 119.579 39,1 Fishponds [ L -
Croplands (agr. & tree crops)  97.287 318

Fishponds 3.022 1,0

Other & unclassified lands**  14.689 48 (e,

Total 305623 1000 (agr. & tree -
Source: Swedish Space i crops) Converted
Corporation 1987, cited in forest lande®
ADB 1988:80

* includes an estimated 25,000 km2 of inhabited upland areas (grasslands and brushlands) classified as A&D (see
**Includes quarries, riverbeds, built-up areas, lakes and marshy land, coral reefs, silted lates etc.

agriculture, forestry and fisheries 22%. Per capita income in 1992 was 21,329 pesos, or
approximately US$ 850 at 1992 prices and exchange rate. The income distribution pattern
of the Philippines ranks among the most inequitable in the world; between 1956 and 1985,
the richest 20% of the population consistently earned more than half of the country’s total
income, compared to 3% for the poorest 20% (Boyce 1993).
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Table 3.2 Distribution of croplands (Philippines) (Source NSO 1995)

. s bendaring 10e Jowe Rice

Crop Area (million ha.) % of total

e Amprinh) Ko e
Com 2 21 Sugar

Sugar 03 3

Rice 37 38

Oher 09 9 Com

Toal Cropland 97 100 -

. As our trip finally continues, wcpasspwpie suungmdermzkﬂluﬁ roofsmdmsmallhouwsl
|alongsu:lclh=lilghway smiling and waving at us. They do not seem to be the least worried about the |
|safety of their shelters, built precariously close to the edge of the rushing river. On the opposite side of
|the road we see their newly opened piece of land. It has not yet eroded; the cabbages and corn look green
'and healthy on the dark soil. Thin wooden poles for the construction of houses are for sale here, as well |
as bundles of firewood, charcoal, orchids and other products collected from the remaining paiches of |
forest around us. We need to drive extra carefully in places where people have settled along the road; |
their children are as playful as they are numerous; a little boy sits on top of his small, wooden imitation |
of a logging truck; three teenagers ride a cart which is tied to a smoke-belching truck slowly crwpmg|
|uphill. The free ride is not just a lot of fun: the cart carries three drums of water... - |

3.1.2 Profile of the Cagayan Valley Region’

The five provinces of Nueva Viscaya, Quirino, Isabela, Cagayan and Batanes, an island group
located 600 kilometres North of Aparri (halfway between Taiwan and the Northeastern tip of
Luzon), together comprise the Cagayan Valley, or Region 2. The Cagayan, at 353 kilometres
the Philippines’ longest river, runs in a northern direction (see map 3.2). Its 27,000 km*
watershed is bordered by the ridges of the Caraballo, Cordillera and Sierra Madre mountains,
the natural southern, eastern and western boundaries of the Cagayan Valley Region. In the
North, where the river discharges into the Babuyan Channel, its mouth is 2 kilometres wide
during the dry season. Its maximum discharge in the past two decades was approximately
14,500 m*/s. (by comparison: the maximum recorded discharge of the river Rhine between
1976 and 1991 was 10,000 m'/s. All its major tributaries, except for the Ilaguen river, enter
the Cagayan from the west.

The valley’s monsoonal climate has a dry season from January to June, and a wet season
during the southwest monsoon, from June to September. Due to orographic rains, the lowlands
receive considerably less precipitation than the surrounding mountain areas. The Pacific slopes
of the Sierra Madre receive around 2,500 mm per year, its peaks double that amount, while
annual rainfall in the lowlands averages 1,600 mm. Much of this volume falls during the
typhoons that regularly pass the region during the rainy season, with wind speeds of 70 to 230
km/h. The mean annual temperature is 26.6°C, ranging from 32.6 °C in May to 22.2°C in
January. During the winter months of December and January, prevailing winds from the
northwest bring in cool air from the Asian mainland, occasionally causing day temperatures
to fall below 20°C. The relative humidity is 70-90%.

Looking eastward from the Cagayan river, the Valley's characteristic sequence of land-use
types becomes visible. First, the region’s oldest farmlands situated in the floodplains: fertile,
alluvial deposits permanently cropped with rice, corn and some smaller crops, including

1 Sources: CVPED 1992, NEDA 1991, Maus and Schicferli 1989, Oosterberg 1997
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peanuts and tobacco. Then, the rolling plain and plateau areas, level to gently sloping dryland
farms and grasslands bordering the lower slopes of the surrounding mountain formations: the
hill lands have a more pronounced undulation, including rugged cuestas. Forest patches, shrubs
and grasslands dominate here, with some wet-rice farming in mini valleys with alluvial
deposits. And finally, the forested mountain lands of the Sierra Madre, rising to 1500 metres,
exceeded by only a few peaks, such as the 1852-metre Mt. Anacuao. The western slopes of the

Sierra Madre mountains are more gentle than those on the Pacific side; overall, 40% of the
region’s lands have a slope steeper than 30%.

Table 3.3 Cagayan Valley land use (1988, hectares)
(Source: NEDA 1991)

Total land area, Region 2 2,684,062
Total agricultural lands 822,558
- Croplands 768,600
Riceland 479,125
irrigated 349 438

rainfed 100,169
upland/terrace 29,518

Cornland 238,579

- Rivers/reservoirs 9,352
- Built-up areas 44,606
Total forest land 1,852,755
- Timberland* 1,296,417
production forest* 948,177
protection forest 210,929
watershed reservation 101,591

other forest lands 35,720
Pastures 550,838

- Mangroves 5,500
Mineral lands 491
National parks 8,258

corrected for inconsistencies n original data
Military, civil reservations, wilderness areas

-

I...AswepullovertohavehmthmFe.lmthesinicdlmklt:adedwthlumberdmwchnve'
|encountered on our way up north since early this morning. A ply wood "Notice of Particulars” attached
to one of the logs says that the truck carries 35 cubic metres of Red Lauvan, or Philippine Red Mahogany
and that the shipment's origin is the UTLI concession in Sta Ana, Cagayan. Belching clouds of black
smoke, the old truck struggles uphill through these bare mountains, carrying its precious load towards
'Manila....Going north, we pass the grasslands of Nueva Viscaya. The paths that the cows always follow
|give the viewer the impression that the people of this province neatly comb the grass on the hills every
|day. Fire has blackened some of these grasslands, while on others, fresh young grasses have begun to
|mammm‘hmmumﬁwm.hmﬁhmﬂym
|by a dense tree-like vegetation. The signboard at the side of the road says that this is a Reforestation
| Project of the Department of Environment and Natural Resources. | ask the driver to stop the vehicle.
| Looking through the first rows of Ipil Ipil trees, I can see three elderly people working hard in the sun,
|clea.ringd:es!opesofmci:laswzgm1im. Small piles of leaves and branches are burning here and there.
| Two huts with roofs made of grass have been built inside this part of the Reforestation area. Some of
[the people see that we are watching them and wave at us, smiling....

THE CAGAYANOS

Considering its 2.7 million hectares (roughly 70% the size of the Netherlands), Cagayan Valley
has a small population of only 2,536,035 persons (1996). With an average population den_sity
of 94 persons/km’, Cagayan Valley is the Philippines’ second most sparsely populated region,
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after the neighbouring Cordillera Autonomous Region. The population is distributed over the
various provinces of the region as indicated below:

Table 3.4 Cagayan Valley Population, by province and mother tongue (Source: NSO 1990)

i Nueva . % 0
 Bawes Cagman  baba Qurvo yon Regon02
Tlokano 557,442 744915 87,158 189,132 1,578,647 67.6
Ibanag 111,481 162,280 273,761 11.7
Yogad 15,445 15,445 0.7
Tagalog 22,341 91,358 5,617 21,576 140,892 6.0
Gaddang 9,878 9878 0.4
Itawis 110,803 110,803 4.7
Malawag 11,285 11,285 0.5
llongot 2,173 2,173 0.1
Ivatan 14,065 14,065 0.6
lfugao 12,149 17,417 29,566 13
Inibaloy 13,406 13,406 0.6
Local dialects 31,768 31,768 1.4
Other 908 14,852 54,676 6,958 27.267 104,661 4.5
TOTAL 14,973 828,204 1,078,552 114,055 300,566 2,336,350  100.0
area 209 9,003 10,665 3,057 3,904 26,837
(sq km)
pop.density 72 92 101 37 T7 87
(p/km?®)

The population is unevenly distributed over the total land area of the Region: 82% of the
population live in the provinces of Cagayan and Isabela, most of them in the lowland towns
and barrios near the Maharlika Highway, along the banks of the Cagayan river. This,
combined with the region’s low urbanization rate of 25%, means that the scarcity of land is
greater than the average population densities in table 3.4 would suggest. Essentially, the
Cagayan Valley is divided into an intensively used and quite densely inhabited 20-kilometre
strip along the river, surrounded by a much larger, scarcely populated, area of grasslands,
brushlands, and forests stretching to the Cordillera mountains in the west and to the region’s
Pacific shores in the east. The coastal towns of Palanan, Maconakon, Divilacan and Dinapique
recorded a population of 23,274 during the 1990 census, approximately 1% of the region’s
total population.

Overall population growth declined to 1.5% between 1990 and 1996, but marked spatial
variation occurs here as well: the population of the isolated Batanes islands declined by 1.09%
per year between 1990 and 1996, while that of the largely forested province of Quirino, carved
out of Nueva Viscaya in 1971, grew most rapidly - by 2.53% per year - during the same
period. Quirino is the ‘frontier province’ of Cagayan Valley; still heavily forested and only a
short distance from the province of Ifugao, in the Cordilleras; the province experiences
increasing in-migration by land-seekers from that area. The fact that the majority of the
region’s population speaks Ilokano points to a history of immigration of the area as a whole.
While not all llokano-speaking Cagayanos can still call themselves GI's (“Genuine Ilokanos”,
full-blood Ilokanos born in the Ilokos provinces), Itawi, Ibanag and other indigenous groups
have clearly become cultural minorities in their own homeland. The same can be said of
nomadic Negrito groups living in the Sierra Madre mountains, too small in number and too
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difficult to reach to be included in the census. The migration history of the region is discussed
in more detail in Chapter 8, in relation to contemporary migration into the Sierra Madre.

|.--Moving on, the Sierra Madre mountains come into view; blue-green, a sharp ridge towering over|
rolling pastures and the endless cornfields in the floodplain of the Cagayan River, which meanders its|
way north, and is closely followed by the concrete road that we are on. Every time we cross a bridge |
over the river or one of its tributaries, we see riverbeds filled with gravel and sand. Signboards saying |
“Road under repair” show that the river has still not settled on its current course. There are bulldozers
Inear the river, loading gravel into the yellow trucks of the Provincial Government. .. Inhabitants of a
small settlement along the road hold up fish, birds, chicken, mushrooms and a whole range of other|
"edible” products, hoping to sell one or two to the travellers driving by. We stop the vehicle when we |
|see someone offering a large monitor lizard. Thepowwﬁxlaninﬂistiedwmebrmhofnm,danglinsl
|upside down and looking perfectly helpless; we settle for a price of 200 pesos. When we unwind the
ropes around the animal's legs and beak it suddenly jumps back 1o life and violently regains the freedom
we wanted to give it. Robert jokes that the people will be happy because they can catch it again
|tomorrow and still eat it, even though they ‘ve already sold it!... 3

THE FORESTS OF THE NORTHERN SIERRA MADRE

The Sierra Madre mountain range is 1,200 kilometres long, stretching from the northeastern
tip of Luzon to the province of Laguna in Southern Tagalog, crossing several provincial and
regional boundaries. The Northern Sierra Madre is the part of this elongated mountain range
that lies within the administrative boundaries of the provinces of Nueva Viscaya, Quirino,
Isabela and Cagayan. Dipterocarp tropical moist forests are still the dominant vegetation in this
part of the Sierra Madre. Dipterocarpaceae are tall, slow-growing tree species that flower only
once every five to seven years. Their seeds have only a brief germination period, and because
of their relatively heavy weight do not fall more than 50 metres from the mother tree (Jakobs
1981). Around 50 species of Dipterocarpaceae are found in the Philippines. In climax-form,
these mixed lowland tropical rainforests have a top canopy which reaches a height of 30 to 50
metres, plus two more storeys of trees underneath. Under these three storeys, bush-like
vegetation, rattans, lianas and the wide buttresses of the trees dominate. Minor openings such
as those caused by lightning recover naturally, as dipterocarp seedlings will develop under
moderate light conditions. Larger openings give a comparative advantage to secondary species,
that grow faster in un-shaded conditions. Thus opening up too large an area in a dipterocarp
forest causes a shift in species composition, away from the original commercial species and
towards the secondary species.

Until 1996, the eastern slopes of the Sierra Madre could not be reached from the valley side
by road transport’. The absence of a lateral road across the mountains leaves travellers from
the coastal areas with only two options: one is a time-consuming and risky boat-trip via the
northern town of San Vicente, Cagayan, or via Baler, Aurora, in the South. The other option -
a faster but more expensive alternative - is to travel with the sole airline company that plies
irregularly between the airport of Cauayan and the Palanan airstrip. Taking the six-seater plane
to the Pacific side, one is treated to magnificent views of the Sierra Madre forest. During the
first twenty minutes, as the plane slowly gains altitude, the wide belt of grasslands between the
green paddies and the forest lands is visible. Reaching the lower elevations of the western
slopes, a patchwork of clearings and pockets of residual forest comes into view, criss-crossed

" During my most recent visit to the region in January 1998, I was informed that in 1996 the lsabela provincial

government had funded the opening-up of a seven-kilometre stretch of forest that used to separate logging roads between
the towns of San Guillermo and Dinapique, on the Pacific coast. My informants could not tell me whether this first lateral
road was already being used for public or commercial transport.
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with logging roads that reach all the way to the highest ridges. Moving farther eastward, the

vegetation changes into medium-cover forest that bears traces of landslides and surface erosion

in places where logging roads were cut. Beyond the top ridge, an uninterrupted sea of green
present itself, rolling down towards the blue Pacific and its sandy shore. Within the contiguous
forest tract on the eastern slopes and parts of the western slopes of the Sierra Madre, the

following forest types can be distinguished (Danielsen et al. 1994: Ridsdale 1991)

1) In the southern part there are beach forests whose species have adapted to sandy or rocky
soil, and are similar to those in other beach forests in the Philippines, such as Casuarina
eguisetfolia, Terminalia catappa, Barringtonia asiatica, Casealpina nuga, Erythrina
variegata and Crinum asiaticum (IPAS 1992, cited in Danielsen et al. 1994)

2) Mangrove vegetation is found at Bicobian and port Dimalansan, near Maconacon, as well
as in smaller pockets near inlets and river mouths, including the mouth of the Palanan river.
Aerial photograph interpretations identified only 1,000 ha of mangroves on the Pacific
shores of the northern Sierra Madre in 1990, compared to 2,300 ha in 1950.

3) Two types of “bonzai’ forest are located in a north-south coastal strip between Dinapique
and Maconacon:

3%) Limestone forest: these occur on limestone outcrops and contain many endemic
species, often stunted, semi-deciduous and adjusted to the nutrient-poor soil conditions
where they occur. The area south of Palanan is believed to be the largest intact area in
Northern Luzon of this forest type, the flora of which is only just becoming established
in the Philippines.

3") Other than their stunted, less dense appearance, and the fact that they have adapted to
the high metal content and low fertility of the ultrabasic rocks on which they occur,
very little is known about the ultrabasic forests of the Sierra Madre, or the Philippines
for that matter. Indicator species from comparable sites in Palawan and Zambales have
not been seen in the forests here, while the presence of the palm Heterospate brevicaulis
and some rare Rubiaceae indicate that this area may well contain new species.

4) Lowland evergreen forests occur from the lower elevations up to 750-1000 metres,
dominated by dipterocarp species such as Red Lauan (Hopea negrosensis), Tangile (Shorea
polysperma) Mayapis (Shorea squamata) and Palosapis (Anisoptera thurifera). By far the
largest area of intact old-growth and high-cover secondary stand is found on the Pacific
slopes; those on the western side have all been repeatedly logged and partially cleared, with
the exception of some minor pockets on inaccessible ridges (see also 3.4).

5) Lower montane and mossy forests are found above 750-1000 metres; in montane forests,
trees are shorter than in the lowland evergreen vegetation, but species like almaciga
(Agathis philippinensis) can still reach heights of 30 metres or more. Other common species
are Lithocarpus sp., Rhododendron sp., Schefflera sp. and Vaccinium sp. Trees are shorter
on the exposed Pacific side, and often covered with mosses and epiphytic ferns, due to the
generally moist and cool conditions here.

Very little botanical and faunal inventory work has been carried out in the Sierra Madre to date.
In 1990 and 1991 an exploratory biodiversity survey was carried out here by a consortium of
local and international organizations, including the Philippine Department for Environment and
Natural Resources, the Danish Ornithological Society, Leiden University Rijksherbarium, the
Arnold Arboretum of Harvard University, the University of the Philippines, Conservation
International, Birdlife International, CVPED and several other organizations. This survey
produced a preliminary estimate that the area is likely to contain at least 60% of the
Philippines’ overall biodiversity and a number of new plant species (CI 1991).
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Table 3.5 DENR forest-data on Cagayan Valley (Source: DENR, 1991)

Total forest lands 1,723,759 *
Old Growth Dipterocarp 365,000
Logged-over Dipterocarp 605,400
Mossy 102,200
Mangrove 5,500
Parks & military reservations 120,461
Grassland/brushland 525,198

NEDA (1991) uses a considerably higher figure (see table 3.3)

The data presented in table 3.5 were used for the preparation of the Regional Master Plan for
Forestry Development, by the Department of Environment and Natural Resources in 1991, and
are based on an international cooperation project between the German and Philippine
governments, the RP-German forest inventory. Between 1983 and 1988, this project carried
out extensive nationwide ground surveys and used photogrammetry and satellite imagery to
produce new forest maps for the Philippines as a whole, as well as a compilation of forest
statistics by Region and province (FRI 1988). The most recent national survey, based on aerial
photograph interpretations, by the USAID-funded Natural Resources Management Project ,
corresponds rather well with these data, setting the total forest area of Cagayan Valley at
996,000 hectares; however, only 257,850 hectares was classified as old-growth dipterocarp
forest. The results of aerial photograph and SPOT-satellite interpretations carried out within
the framework of this research are presented in section 3.4.

The Northern Sierra Madre is one of the ten priority sites under the National Integrated
Protected Areas System (NIPAS), legislated by the Philippine government in 1992. In 1996,
the Netherlands Government granted 5.7 million dollar to a local consortium of governmental
and non-governmental organizations for a five-year project which included detailed ground
surveys of the area and surroundings of what was formerly known as the Palanan Wilderness.
This area, defined by a 45-kilometre radius from the town of Palanan, Isabela, was declared
a protected area by Presidential Decree in 1979. On the basis of the new ecological boundaries
established by the project, a management plan will be prepared for the sustainable use and
protection of the more than 330,000 ha of forest lands, mangroves and coral reefs in the
Northern Sierra Madre Nature Park.

|...Our trip is delayed in Cagayan Valley's lone city of Santiago. The Maharlika highway, originally built
as a by-pass road around the old town centre, now finds itself again passing through a bustling, congested
commercial centre. However, businesses have moved away from the old town centre to the road, where
potential customers pass by or stop over on their way to other destinations. On both sides of the road we
see eateries, service centres for cars, chainsaws and other engines. Near the public market, which Iocal|
government officials decided 1o moved from the old town to the highway. arleastwhumofvarymgage
and size occupy the shoulder and right lane of the road, surrounded by young men calling people to join|
their trips to Aparri, Tuguegarao, Manila and a host of other destinations. The single most important
reason for our slow passage through Santiago are its thousands of tricycles. With an admirable
combination of skill and guts, drivers manoeuver their unit through a throng of vehicles resembling tin|
cans, which are packed with passengers and merchandise. The spectacle of this sea of moving vegetables,
{bags of rice, pigs, and dogs, with paws strapped backwards on their backs, not only offers passers-by an
|unexpected crash course in Philippine ingenuity, but also a practical example of the “Eat my Dust” device
ipmmadmmcoflhesideminbﬁght,happycom.mmisheavywuhmemm.hsa&.nnokcmm
|dust of this bustling urban centre...

REGIONAL ECONOMY

Cagayan Valley is one of the Philippines’ poorest regions. In 1988, the Gross Regional
Domestic Product stood at 2.4 billion pesos, resulting in an annual per capita income of less
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than 1,000 Pesos (at 1972 prices). Agriculture, forestry and fisheries contribute more than half
of GRDP (table 3.6).

Table 3.6 Cagayan Valley regional economy:
Value added by sector (1988, x 1000 Pesos)

1988 % of RGDP
Regional GDP 2.432.386
Agriculture, 1.339.373 55,1
Forestry and
Fisheries
Manufacturing 97.779 4,0
Other industry 42.452 1,7
Construction 135.078 5,6
Services 817.704 33,6

The agricultural sector itself relies almost entirely on two crops, rice and corn, to which 94%
of its farmlands are devoted. Only 6% of the Region’s farmlands produce the so-called high-
value crops (NEDA, 1991), such as fruit trees, vegetables, nuts or ube (yam, used in ice-cream
production). In spite of harbouring more than half a million hectares of grasslands, Cagayan
Valley continues to be an importer of meat and other basic food items like eggs, vegetables and
fish. Only 23 % of the region’s fish consumption is produced locally (NEDA 1991).

The National Economic Development Authority points to the region’s physical
characteristics - surrounded by major mountain formations - and its small, poorly maintained
road network as a key cause of the economic stagnation. Until 1995, the two-lane Maharlika,
or Japan-Philippines Friendship highway was the only paved road connection between the
northernmost towns of Aparri and Manila. This route includes the 50-kilometre Dalton Pass
between San Jose, Nueva Ecija and Sta Fe, Nueva Viscaya. Until the early 1990s the region
was cast back into isolation during many a rainy season, as landslides, collapsing road sections
and bridges, and the ensuing repair works rendered Dalton point impassable for several weeks
on end. Since then, however, the road situation has improved considerably, thanks to the
complete rehabilitation of the Dalton Pass, the Northern Maharlika and the road connecting
Cagayan to the boundary of Ilokos Norte. Until recently (see note 3) there was no possibility
for land transportation between the valley side and the Pacific coast, in the absence of a lateral
road across the Sierra Madre.

The insignificance of the industrial sector in Cagayan Valley is also related to the region’s
role as a granary of the National Capitol Region, where commercial grains are shipped out to
feed the population (which derives 40% of its rice from Cagayan Valley), and the livestock are
kept in large- scale bio-industries in central Luzon and southern Tagalog. Since the mid-1990s,
however, small-scale bio-industries, mostly broiler farms and piggeries, are also sprouting in
the region. The Jaka group of companies established a major agro-industrial plant in Echague,
Isabela, modelled on the large integrators in Bulacan and Laguna, where fertilizer, stockfeeds
and livestock are produced in one facility. In addition to these industrial investments, there is
another sign that the Regional economy may be picking up momentum: the regional economy
grew by 8.1% per year from 1993 to 1997, outpacing the national economic growth rate of
6.7% in the same period (PNA 19/4/97).

The extent and quality of the region’s mineral reserves have not yet been adequately explored,
but the presence of significant volumes of extractable cement, copper, and other precious
metals has been established by the Philippine Bureau of Mines. Until the mid 1990s, mining
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activities in the region were confined to the small-scale extraction of guano from caves in the
Sierra Madre and sand and gravel from the Cagayan river and its tributaries. The government’s
current policy aimed at stimulating foreign investments in the development of mining
concessions throughout the Philippines will boost the mineral industry in the decade to come.
Two major hydroelectric dams (Magat and the Ilaguen dam currently under construction east
of San Mariano, inside the Sierra Madre) provide an adequate supply of electricity, although
the distribution infrastructure continues to be affected by the regular occurrence of typhoons.
Other conditions likely to facilitate economic expansion in the years to come are the recent
improvements in the local peace-and-order situation - Cagayan Valley has always been
perceived as a stronghold of the New People’s Army - as well as the improving road and
energy infrastructure. and a host of development initiatives by local governments. The Isabela
provincial government, for instance, is trying to attract foreign capital for the establishment of
an Industrial and Tourism Estate in Bicobian Bay, on the Pacific side of the Sierra Madre.
Cagayan has started the development of a Free Economic Zone, styled after the special
investment zone in Subic bay, near Port Irene on the northern shores of Cagayan.
...Evening falls within an hour. As we are travelling further up North, the sun colours the landscape in
|shades of pink, purple and orange, carabaos placidly carry their owners back home after a day's hard work
|in the fields. | am surprised to see a huge concrete building rising up behind a lake; it is built along the
|highway, away from population centres in the middle of the vast denuded hills. Large brass characters on
|the impressive front of the building form the words Pamahalaang Panlalawigan ng Isabela®. 1 ask the
|driver what these words mean. He smiles and says: "you ask our Governor. Some call him the King of|
ICagaym Valley, because he controls the Solid North vote. A man who can deliver 2.5 million votes is well|
\taken care of by the President..." o =

LocAL GOVERNMENT

Each of the five provinces of Cagayan, including the Batanes islands, which have a population
of only 14,000 (less than the small fishing town of Sta Ana), are administered by a governor
and the provincial offices of the 18 different line agencies. These agencies, such as the
Departments of Public Works and Highways, Agriculture, Public Works and Environment &
Natural Resources, used to be the main instruments of st