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1 INTRODUCTION: SOCIAL  DETERMINANTS 
OF DEFORESTATION 

Accelerated  tropical deforestation during recent decades has re- 
sulted in the conversion of hundreds of millions of hectares of 
tropical  forests to other land  uses  such as growing  crops,  pastures, 
roads, mines,  reservoirs, industrial, residential or administrative 
areas and wastelands. In 1980, about one-tenth of the world’s 
nearly 2 billion hectares of remaining  tropical forests were esti- 
mated to have been converted to other land  uses  during the sub- 
sequent decade  alone. Even vaster areas of tropical  forests  have 
been badly degraded by logging,  excessive  fuelwood  extraction, 
industrial  pollution,  overgrazing,  destructive  man-made  fires and 
many other deforestation processes caused by  humans. 

This  version of the deforestation  narrative  is,  however,  essen- 
tially  tautological.  It  merely  views  volatile  combinations  of  several 
long-recognized deforestation processes as being the proximate 
causes of tropical  deforestation.  This  suggests  little  in the way  of 
cures other than to attempt to stop such  processes. 

At a  more general level,  by  definition,  human-induced (an- 
thropogenic) deforestation is  ultimately caused by people and 
their activities. The implicit  remedies  embodied  in the definition 
are to halt or reverse  population  growth and to eliminate  activi- 
ties  stimulating  tropical  deforestation.  Population  stabilization or 
reduction  is at best a  long-term  proposition. Most people enter- 
ing the labour force and reaching  reproductive age during the 
coming two decades are already  with  us.  Excluding  a  massive  de- 
mographic  catastrophe, the world  population  will  increase  by be- 
tween one-fourth to one-half by the year 2025, with the major- 
ity of this population growth taking place in poor countries. 
Modifying human activities to become more environmentally 
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friendly appears more  promising  in  terms of stopping destructive 
deforestation during the foreseeable future, unless one believes 
that it  is beyond  human  control.  Solutions  have to be sought to 
change humankind’s  values,  social relations and activities.  This 
implies the reform of institutions and policies  at  sub-national,  na- 
tional  and  international  levels.  Research  can  help to indicate  how 
they might be reformed to encourage the socially and ecologi- 
cally sustainable use of natural resources in tropical forest re- 
gions. 

Deforestation  ‘stories’ that indicate feasible remedies have to 
include the social  origins of deforestation  processes  and  their so- 
cial  impacts.  These  social determinants are primarily institutions 
(relatively stable rules and customs regulating social relations), 
policies (purposeful courses of action by diverse  social  actors), 
and technologies (the applications of science and experience for 
socially defined practical ends). Deforestation  narratives  have to 
confront issues of power relations at all  levels  from the local to 
the global.  They need to deal with the perceived identities and 
goals of diverse  social  actors  as  well as with the frequently  unan- 
ticipated and unintended outcomes of conflicting  policies pur- 
sued in  a  context of interacting  dynamic  social and ecological  sys- 
tems and sub-systems. In other words, deforestation stories that 
could  contribute to the more  sustainable  use  of  natural  resources 
in  tropical  forest  regions  have to include the political and socio- 
economic  dimensions as well  as the ecological  ones. 

This is widely  recognized  at  the  conceptual  level,  but the com- 
plexities  and  uncertainties  inherent  in  analyses of interacting  social 
and natural  systems are frequently  forgotten  in  practice. Many  re- 
searchers are under tremendous pressures to be ‘policy  relevant’ 
and to recommend  ‘practical’,  albeit  simplistic,  solutions.  For  ex- 
ample,  agricultural  expansion  together  with the plundering of re- 
maining  forests  is spurred by population growth and trade.  These 
are widely  viewed as the leading proximate and ‘root’ sources of 
recent  tropical  deforestation.  This may sometimes be the case. If 
true, what does it  imply  in the way  of  policy and institutional 
changes locally,  nationally and internationally?  Each  local and na- 
tional  situation  is, to some  extent,  unique  and  constantly  changing. 
What  reforms  could be effective and feasible  in  different  places 
and times?  The  international context is also constantly and often 
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dramatically changing. What international reforms could, in the 
current context,  contribute to more  sustainable  tropical  forest  re- 
source management? 

These  questions are not  answerable  in  any  definitive  manner, 
but  they  guided  our  research. This volume  summarizes  some  of the 
findings.  It  argues  that  deforestation  is an outcome of policies  pur- 
sued by  diverse  social  actors  within  interacting  social  and  ecological 
systems  at  local,  national  and  international  levels.  In  other  words, 
socially  undesirable  tropical  deforestation  is  a  systemic  problem 
that  requires deep policy and  institutional  reforms  at  all  levels. The 
research  shows  that  agricultural  expansion  and  international  trade 
are important  factors  but  that  their  roles are varied  and  frequently 
contradictory.  Their  impact on livelihoods and on tropical  defor- 
estation depends largely on the contexts  in  which  they  occur.  In 
this book we  try to sort out several of the complex  linkages  be- 
tween the policies  of  governments and of other  social  actors on the 
one hand, and social structures on the other.  Finally,  we  look  at 
public  policy and  institutional  reforms  at  different  levels  that  could 
help to promote  more  sustainable  uses of tropical  forest  resources. 

A COMPLEX ISSUE 
Tropical deforestation has been a  major theme in the countless 
discussions, reports and publications leading to the 1992 United 
Nations  Conference on Environment and Development  in Rio. It 
will undoubtedly continue to  be a central international environ- 
mental issue during coming  years.  However, there is  much  disa- 
greement, even  among  specialists, about the dynamics of defor- 
estation and its  socioeconomic and ecological  implications if the 
widely  conflicting  claims  about  its  causes,  extent,  impacts  and  rem- 
edies  can be taken as evidence.  This  is  particularly true of the role 
of agricultural expansion that is frequently blamed for some 60 
per cent of the current rapid deforestation in the tropics of up 
to 20 million hectares annually (World  Bank, 1992). 

The  reasons  why  shrinking  areas of tropical  forests  arouse  in- 
creasing  anxiety are now  widely  known.  The  livelihoods of over 
200 million  forest  dwellers and poor settlers depend directly on 
food, fibre, fodder, fuel and other resources taken from the for- 
est or produced on recently cleared forest  soils. Many millions 
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more  live  from  employment  in  forest based crafts,  industries and 
related activities.  Numerous indigenous groups are threatened 
with  genocide  induced by alienation or destruction of their  source 
of  life support. Degradation of forest  habitats is accompanied by 
the extinction of  many species of flora and fauna. This  loss of 
biodiversity poses fundamental  ethical  questions as well as more 
material ones about  lost options for the future. Ecosystems upon 
which humans ultimately depend may collapse. Soil erosion, 
salinization and compaction may prove irreversible, as may ad- 
verse  changes  in  local and regional  climates.  Deforestation  is  fre- 
quently accompanied by  more devastating floods downstream 
and  the depletion of water reserves in underground aquifers, 
lakes and reservoirs. Tropical deforestation contributes to  the 
build-up of greenhouse gases that may induce global climate 
change with incalculable consequences. Future  supplies of food, 
fuel and timber to meet the needs generated by  economic  growth 
and increasing populations could be imperilled or become  more 
costly.  Rapidly expanding mass tourism in many poor countries 
poses both new threats and opportunities for more sustainable 
uses of tropical  forests.  Conflicts of interests  between  transnational 
corporations mostly based in the North and those of many  rural 
poor in  developing  countries are intensifying, as are conflicts  be- 
tween  rich and poor country  governments  about the proper man- 
agement of ‘the  heritage of all  mankind’. 

Not  all deforestation  is  incompatible  with  sustainable  develop- 
ment.  The  world‘s temperate forests  have been reduced by  over 
one-third  in  recent  centuries. Many  of these formerly  forested  ar- 
eas were cleared  for  agricultural and other human  uses. Much  of 
this  former  forest  land  now supports large and relatively  prosper- 
ous populations  with  highly  productive  farms,  industries and cit- 
ies.  Deforestation  has  apparently  stabilized  in  industrialized  coun- 
tries. There are also large  once-forested areas in the tropics that 
have supported dense populations for centuries. 

People  denied  other  alternatives than wresting  a  bare  living  by 
clearing  forest  will try to survive  even where conditions render 
continuous cultivation  unsustainable. At the same  time,  lucrative 
short-term  profits  can  frequently be reaped by  powerful  elites  in 
both industrialized and developing  countries.  Northern  investors 
and consumers commonly benefit disproportionately from cash 
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crop and timber exports from the tropics at the expense of for- 
est-dependent poor people in the South and a sustainable envi- 
ronment. 

Many interrelated processes contribute to tropical deforesta- 
tion.  Agricultural  expansion  is  prominent  among  them, but this  in 
turn includes numerous sub-processes responding to different 
dynamics.  Moreover, local level deforestation processes differ 
greatly from  place to place and over  time.  Simplistic  generaliza- 
tions based on global or regional and national data are not  very 
helpful  in understanding the complex  causes and social and eco- 
logical  impacts  of deforestation, or in suggesting  remedial  actions, 
in  specific  localities. An analytical  case  study  approach  is  more ap- 
propriate. This  was shown by the authors’ earlier research into 
the social  dynamics of deforestation (Barraclough and Ghimire, 
1995). 

PRINCIPAL QUESTIONS GUIDING THE RESEARCH 
The research first  reviewed estimates by the Food and Agricul- 
ture Organization (FAO) of the United  Nations and a number of 
other international  sources of recent  land use changes and defor- 
estation trends in developing countries. Case studies were then 
commissioned in five countries - Brazil,  Guatemala,  Cameroon, 
Malaysia and China.  The  objective of the case studies was to ex- 
plore critically the dynamics of tropical deforestation in specific 
socioeconomic,  political and ecological  contexts.  Special  empha- 
sis was placed on the roles of agricultural  expansion and interna- 
tional trade in stimulating deforestation processes. 

The research followed  a  political  economy approach. It at- 
tempted to identify the nature  and  importance of diverse  socioeco- 
nomic  processes  leading to tropical  deforestation  in  specific sub- 
national regions and localities. It gave  explicit attention to the 
social  actors  involved  and on how  they may  have  benefited or been 
negatively  affected  by the clearance or degradation of tropical  forests 
and by the expansion of agriculture  into  forest  areas.  The  implica- 
tions of these  processes  for the livelihoods of  low-income  groups di- 
rectly or indirectly  affected  was another principal  focus of the case 
studies.  This  identification and analysis of deforestation  processes 
constituted the first set of research  issues and questions. 
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The second set of issues related to the roles of policies  in 
stimulating,  directing or checking  deforestation as well  as  in  mag- 
nifying or attenuating  its  social and ecological  impact.  Public  poli- 
cies  at  national  levels are always  crucial, but sub-national and in- 
ternational  policies of the state and of other social  actors,  such as 
corporate bodies and NGOs, can  also be extremely  important. 

Governments are only one component of the institutional 
framework that defines and regulates any society.  Policy  analy- 
sis is rather meaningless, especially for comparative purposes, 
unless it  is  carefully linked with  a  society’s broader institutional 
framework  in  which  government  policies are generated and car- 
ried  out.  The  institutional  determinants of deforestation  processes 
constitute, a third cluster of issues and questions. The research 
considered  both  policies and institutions,  emphasizing their link- 
ages and dynamic  interactions. 

In the policy  field,  land use and agricultural and forest  policies 
should obviously  receive  attention.  Policies  regarding land settle- 
ment, rural development and forest protection readily  come to 
mind. Many policies that may appear remote from deforestation 
processes  can  often be crucial.  Price and trade policies,  fiscal  poli- 
cies and those affecting  employment and welfare  frequently  con- 
tribute to accelerating  tropical  deforestation, as do consumption 
and production  patterns  in  both  rich  industrial  countries and poor 
agrarian  ones. 

The  political  institutions of government  at  all  levels, as well  as 
economic  institutions  organizing and regulating  production, trade 
and consumption, mediate  policies and market  forces.  Logging, 
mining,  infrastructure  construction and agricultural  expansion  of- 
ten directly  drive deforestation processes.  Both land tenure and 
farming  systems are closely  related institutions that were central 
everywhere in this research. In certain circumstances,  however, 
population movements and environmental dynamics  have also 
played an important  role. 

Land tenure 
Land tenure institutions determine the rights and obligations of 
different  social  actors,  such as individuals,  clans,  local  communi- 
ties, corporate bodies and the state in  access to land, water,  for- 
ests and other natural resources and in the distribution of their 
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benefits.  In  agrarian  societies land tenure also  defines the obliga- 
tions of those who work the land  in  relation to those who accumu- 
late  its  surplus. Analyses  of land tenure systems are central  for  un- 
derstanding the nature of tropical  deforestation  processes, who 
benefits from them and who is  prejudiced. Land tenure relation- 
ships are a good indicator of social relationships in the broader 
society.  They  reflect the relative  power of different  social  classes 
and diverse ethnic groups. Land tenure systems  in distant non- 
forested areas may frequently be a  principal  factor  in  forcing  lan- 
dless workers and peasants to invade  tropical  forests. 

Farming systems 
Farming  systems  constitute  distinctive  combinations of social  re- 
lations (for example, land tenure), farming  practices and tech- 
nologies,  land use and cropping patterns, consumption standards, 
access to markets and so on, that tend to go together and repro- 
duce themselves.  They  reflect both social  relations and economic 
structures of the broader society as well as  the constraints im- 
posed on agriculture by  climate,  soils,  water  availability and bio- 
logical endowments. Very different farming  systems  can  coexist 
in the same  ecological  context. Low external  input  systems  aimed 
primarily  at  self-provisioning and high  external input systems  pro- 
ducing  for  national or international  markets are often found side 
by side. Within  each broad type of farming  system there can be 
numerous sub-systems with distinctive  social relations, land use 
and production patterns. 

Demographic issues 
Demographic issues raise  a further cluster of complex research 
questions. In-migration, out-migration, birth rates and mortality 
rates  all  interact among themselves as well as with  political, so- 
cioeconomic and environmental  factors.  Their  impact on agricul- 
tural expansion and tropical deforestation has to  be analysed  in 
each unique context,  as broad generalizations  can be very  mislead- 
ing. 

Natural environment 
The  same is true of the constraints imposed by the natural en- 
vironment. Soils, climate, water availability and  the biological 
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dynamics of each  ecosystem  have to  be taken into account. One 
does not  cultivate water-demanding crops in areas of semi-arid 
savannah tropical forests without encountering great difficulties, 
while  dryland crop production in areas of humid  tropical  forests 
is  seldom an attractive proposition. These constraints influence 
both agricultural expansion and possible  alternatives. 

Alternatives 
Finally, what are the alternatives to tropical forest clearance for 
people depending upon agriculture for their livelihoods? Much 
depends upon  the level of analysis.  Alternatives  for residents of 
a  local  ecosystem such as a  particular  river  basin,  plateau or com- 
munity may appear very limited, but they become much less 
constrained if broader ecological and political boundaries  are 
assumed. We have attempted to look at some of the initiatives 
to check  agricultural expansion into tropical forests at various 
levels  from  local  communities to  the nation state and beyond. 

THE CASE STUDY COUNTRIES 
Brazil 
Brazil includes a  major portion of the Amazon rain forests that 
are threatened by  agricultural expansion and other deforestation 
processes as well as several other tropical  forest areas that have 
already been largely  cleared.  According to the FAO, 36,780 mil- 
lion  hectares of new  land were brought into  agricultural  produc- 
tion between 1973 and 1992 (Table 1.1), but with a  dramatic  re- 
duction in forest and woodland areas, amounting to over 100 
million  hectares.  This  was  nearly three times the area  apparently 
lost to agricultural  expansion. Much  of the land  cleared  of forests 
and woodlands  became  wasteland or went into other uses.  ‘Other 
land’ had increased by some 65,000 hectares.  During this period 
Brazil experienced a rapid increase in road building, dam  con- 
struction,  mining and urbanization. Indeed, the urban proportion 
of the country’s population increased from 50 per cent of the 
total  population to 75 per cent between 1965 and 1990, while  its 
rural population diminished in absolute numbers (UNDP, 1994). 

Recent national  level  estimates of deforestation,  based on sat- 
ellite  images, indicate that during the 1980s deforestation in the 
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Table 1. l Agricultural Expansion and Deforestation in Case Study 
Countries 

Difference  between 
I 973-  1992 

I973 1979  1989  1992 (in 1OOOha) (in %l 

Brazil 
Total  area 
Land  area 
Arable-permanent 

Permanent  pasture 
Forest-woodland 
Other land 

Guatemala 
Total area 
Land  area 
Arable-permanent 

Permanent  pasture 
Forest-woodland 
Other land 

Cameroon 
Total area 
Land  area 
Arable-permanent 

Permanent  pasture 
Forest-woodland 
Other land 

Malaysia 
Total  area 
Land  area 
Arable-permanent 

Permanent  pasture 

Other land 

China 
Total  area 
Land  area 
Arable-permanent 

Permanent  pasture 

crops 

crops 

crops 

crops 

Forest-woodland 

crops 

Forest-woodland 

851,197 
845,65 I 
57,820 

l5 1,200 
589,850 
46,78 I 

10,889 
10,843 
1613 

I230 
5010 
2990 

47,544 
46,540 
6160 

8300 
26,400 
5680 

32,975 
32,855 
4580 

26 
22,940 
5309 

959,696 
932.64 I 
101,376 

3  19,080 
I 13,624 

Other land 398,56 I 

851,197 
845,65 I 
68,970 

I60,000 
577,430 
39,25 I 

10,889 
10,843 
1726 

I 290 
4630 
3 l97 

47,544 
46,540 
6912 

8300 
25,750 
5578 

32,975 
32,855 
4765 

27 
2  1,500 
6563 

959,696 
932,64 I 
100,415 

3 19,080 
136,365 
376,78 I 

851,197 
845,65 I 
78,650 

170,000 
553, I30 
43,87 I 

10,889 
10,843 
I875 

I390 
3830 
3 748 

47,544 
46,540 
7008 

8300 
24,650 
6582 

32,975 
32,855 
4880 

27 
19,100 
8848 

959,696 
932,64 I 
96,l 15 

3 19,080 
126,465 
390,98 I 

851,197 
845,65 I 
59,000 

186,800 
488,000 
I I I ,85 I 

10,889 
10,843 
I885 

I420 
3590 
3948 

47,544 
46,540 
7040 

8300 
24,330 
6870 

32,975 
32,855 
4880 

27 
19,352 
8596 

959,696 
932,64 I 
96,302 

400,000 
130,495 
305,844 

- 
- 
I180 

35,600 

65,070 
-101,850 

- 
- 
272 

I90 
- l420 
958 

- 
- 
880 

- 
-2070 
1 l90 

- 
- 
300 

I 
-3588 
3287 

- 
- 
-5074 

80,920 
I6,87 I 
-92,7 I7 

- 
- 
2 

24 

I39 
-17 

- 
- 
17 

15 
-28 
32 

- 
- 
14 

- 
-8 
21 

- 
- 
7 

4 
-16 
62 

- 
- 
-5 

25 
15 
-23 

Source: FAO Yearbooks, 7 973- 1993 
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country  was  taking  place  at a rate of  nearly 3 million  hectares  annu- 
ally.  Much  of the  forest  clearance  was  concentrated in southern  and 
south-eastern  peripheral  sub-regions  such  as Mato Grosso,  GoiQs, 
Rond6nia  and  Par&  Rapid  agricultural  modernization  in the south 
in the 1970s had  left  many  farm workers and peasants without 
jobs or land.  The  government’s  policies  were to settle  as  many as 
possible of these and other land-seeking people in the ‘empty’ 
forested areas of the Amazon.  The state also  provided tax credits 
and other fiscal  incentives  for  large-scale  agriculture,  cattle  ranch- 
ing,  logging and mining.  These  policies  can  be  viewed as principal 
causes of extensive deforestation. 

In order to analyse  relations between patterns of agricultural 
expansion, public  policies and the destruction of forests, as well 
as associated  impacts on the livelihoods of local  populations,  five 
local-level  case studies were carried out. Four of these studies 
were undertaken inside or within the periphery of the Amazon 
region, and the remaining one was  conducted  in a south-eastern 
forest area that included remnants of its once extensive  Atlantic 
coastal  forests (Mata  Atlantica). 

One study area was the Bico de Papagaio  region  in the state 
of Maranhao.  This area has been subject to immigration  by  suc- 
cessive  waves of poor settlers, and also to intense land  specula- 
tion, since the  opening of the BelCm-Brasilia highway in the 
1960s. A second study was  carried out in the Mirassolzinho area 
of western Mato Grosso where  squatters, cattle ranchers and 
government-supported agricultural corporations have been ac- 
tive  in forest clearance. A third focused on Kilakta Indians’ use 
of natural  resources and their conflicts  with outsiders in two In- 
dian reserve areas in north-westem Mato  Grosso. A fourth study 
area was the SPo Felix do Araguaia area of north-eastern Mato 
Grosso, where  government-financed  corporations and large 
landholders have been active in clearing extensive forest areas 
for pasture and beef  production.  The  fifth study was on the Val- 
ley of  Rio Ribeira de Iguape (in south-eastern SPo Paulo state 
bordering the state of ParanQ) where nearly  half of the remain- 
ing Atlantic coastal rain  forests are  found;  these  forests  are 
threatened by various deforestation processes and  are also the 
focus of numerous NGO and government conservation initia- 
tives. 
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Guatemala 
Deforestation in Guatemala  over the last 20 years has been par- 
ticularly rapid. The FAO estimates  a  decline  in  forest and wood- 
land  coverage between 1973 and 1992 from 5010 million  hectares 
to 3590 million  hectares, or by nearly  one-third (Table 1.1). Agri- 
cultural  area  has  also expanded, but  much  less than the decline  in 
forest area. The  remaining  loss of the forest area was  accounted 
for  by the increase  in  ‘other  land‘,  in part for  urbanization and in 
part for non-agricultural uses including barren lands. 

The study in  Guatemala  focused on  the impact of local-level 
production systems on deforestation and the linkages between 
agricultural expansion and forest clearance in two of the coun- 
try’s major  forest  regions. It also  sought to examine, based mainly 
on  the review of the available literature, the impact of interna- 
tional  commodity  markets, trade and foreign  aid on agricultural 
and deforestation  processes.  It attempted to show how  govern- 
ment  agricultural  policies  since the mid-1950s have  been  based on 
the economic  logic of profit  maximization,  with  little attention 
given to the protection of forests or the livelihood of the peasants. 

One case study was carried out in the north-eastern Pet&. 
This  region  includes  nearly  half the country’s  remaining  forests.  It 
has been a  principal  focus of government road construction and 
colonization  programmes  since the 1960s. It was also the site of 
several recent environmental initiatives.  The second region was 
the little-studied  north-eastern La Sierra de la  Minas region.  It  in- 
cludes  a  wide  variety of ecological  conditions and of Indian and 
hdino (people of  mixed European  and  indigenous  descent)  small- 
holder  settlements as well as large estates known as Zatifundia. 
The  remaining  forested  areas  in  this  region are in  imminent dan- 
ger  of  destruction and it  has been a site of numerous  conflicts. 

Malaysia 
Forests and woodlands  dwindled  most  rapidly  in Malaysia during 
the 1950s and 1960s. Between 1973 and 1992, forested area de- 
clined  more  slowly  from 22,940 million hectares to 19,352 mil- 
lion hectares (Table 1.1). About one-third of this area went to 
agriculture, but the remaining  two-thirds  went to other uses.  This 
suggests  that the forest  areas  that  were  cleared  were  either turned 
into barren lands or were used for urbanization and infrastruc- 
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ture. The urban population nearly doubled between 1960 and 
1993 (UNDP, 1994). Deforestation  associated  with  agricultural  ex- 
pansion has virtually  ceased  in  Peninsular  Malaysia.  In  Sarawak 
and Sabah  commercial  logging  for export, especially to Japan, has 
been a primary  process  directly generating deforestation in re- 
cent years. 

The Malaysian  case  study  covered the country’s three princi- 
pal regions:  Peninsular  Malaysia,  Sabah and Sarawak. The study 
approached  the themes of agricultural expansion and forest 
clearance at three levels by providing a macro overview, three 
regional  surveys and several  local-level  case studies. The macro 
overview  looked at trends in  forest  clearance,  examined  ecologi- 
cal constraints, identified  linkages  with the world  economy and 
explored available  alternatives. The regional  surveys considered 
the situation  in  Peninsular  Malaysia,  Sabah  and  Sarawak  separately, 
because  each  region  differs  significantly  in  terms of history,  land 
use, socioeconomic  pressures and institutional  organization. The 
micro case studies examined the agriculture-forest interface at 
community level. 

The government’s  initial land development programme after 
independence was aimed,  in part, at  reducing  rural  poverty and, 
in part,  at increasing export earnings. It included the develop- 
ment of large  plantations to produce rubber and oil  palm.  These 
were responsible for  much of the deforestation that took  place 
in  Peninsular  Malaysia.  Logging and mining  activities  have been 
much  more  important  in the deforestation of Sabah  and  Sarawak. 
The  development of tourism and aquaculture has also  adversely 
affected forests, especially  mangroves,  in recent years, in some 
areas. The country has industrialized  rapidly.  Primary  commodi- 
ties such as petroleum, timber,  oil  palm and rubber still  remain 
important export earners although industrial exports have re- 
cently become dominant. For Sarawak and Sabah,  however,  ex- 
ports of timber are crucial.  This has ramifications  for  deforesta- 
tion  in these states that include  most of the country’s  remaining 
forests. 

Cameroon 
Cameroon  in the 1980s is  believed  by  some  independent  scholars 
to have  had the highest  rates of deforestation  in  Central  Africa.  The 
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FAO’s estimate of forest clearance between 1973-1992 indicates 
a decline of total  forest area of 2,070,000 hectares (Table 1.1). 
Much  of this land has apparently been used for  agricultural  pro- 
duction, although a  significant area has also been incorporated 
into ‘other lands’. As the country experienced a rapid urbaniza- 
tion process during this period, the increase in the ‘other land’ 
category appears credible. 

The  case study in  Cameroon examined a number of specific 
crucial  processes  related to agricultural expansion and deforesta- 
tion.  These  included  export-oriented  cash crop production  driven 
by the  establishment of  large  para-statal  plantations,  a  rapid  rise in 
export  crop  production  among  middle and rich  farmers, and com- 
mercial  logging.  Rural  inequalities and poverty  increased as a  re- 
sult of urban-biased and market-driven  public  policies that failed 
to recognize  customary land rights. 

To elucidate these processes, four case studies were under- 
taken. The  first looked at the impacts of the Cameroon  Develop- 
ment  Corporation (CDC) agro-industrial plantations on defor- 
estation and livelihoods in South-western province.  The second 
focused on changes and  trends in the farming systems in the 
montane forest ecosystems in the Kilum  massif area in  North- 
west province. The third investigated the processes of forest 
clearance  ensuing  from  commercial  logging and family  farming  in 
the Mbalmayo forest  reserve  area in Central  province.  The  fourth 
case  study  examined the social  dynamics  of deforestation mainly 
within the traditional  peasant  farming  of the southern Bankundu 
area in  Central  province. 

China 
China still has  some rich tropical forest  resources  and in the 
past  decades  there  has  been  an impressive official drive for 
reafforestation. But there  are  also indications that logging in the 
few  remaining  primary  forests has been rapidly  advancing  (World 
Bank, 1992). Deforestation  problems  in  ecologically  fragile  moun- 
tains,  hills and high  plateaux  have been documented as contrib- 
uting to soil erosion, loss of diversity and water shortages (He, 
1991; Smil, 1984). Reafforestation efforts have not been as suc- 
cessful as planned (Ross, 1988). Land tenure problems  associated 
with  China’s recent economic reforms have induced widespread 
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incidents of illegal tree cutting (Menzies and Peluso, 1991). In 
many areas, there has been continued expansion of agricultural 
land into forest reserves (Li et al, 1987; Zuo, 1993). 

Poverty and population pressures have commonly been linked 
with the environmental degradation of China’s forests (MOA, 
1991). Some have referred to the past central planning system and 
socialist ideology as damaging to the forests. In recent years, the 
impact of economic liberalization measures is becoming visible for 
both the expansion of rural industrialization and agricultural ex- 
pansion. 

The study on China focused primarily on local-level agricul- 
tural and forest use practices and needs. In particular, a case study 
was carried out at Hekou county in tropical Yunnan Province to 
illustrate how problems are manifested in terms of deforestation 
trends at the local level. This was accompanied by an examination 
of wider regional and national past and present agricultural trends, 
and changes in the composition and area of forested land. Recent 
development strategies and their impact on the forestry sector 
are especially highlighted. 



2 THE EXTENT OF TROPICAL DEFORESTATION 
AND AGRICULTURAL EXPANSION 
IN DEVELOPING COUNTRIES 

Land use changes at global and national levels in developing 
countries in the past, as well as during recent decades, should 
be examined more closely before later looking at evidence from 
case studies at sub-national levels. In the mid-1980s about one- 
third of the Earth’s land area was occupied by forests according 
to the FA0 (see Box 2.1 for FAO’s forest classifications). A little 
over half of these forests were considered to be tropical, al- 
though they accounted for a slightly lower proportion (about 43 

Box 2.1 Concepts and Definitions of Different Types of Forests 
Used in the Tropical Forest Resources Assessment 

by the FA0 

Forest: this is an aggregate to  indicate what is normally understood as forest, namely 
natural forest and forest plantation. 
Closed forest: stands of broad-leaved (hardwood) forests, which when not recently 
cleared by shifting agriculture or heavily exploited, cover with their various storeys 
and undergrowth a high proportion of the ground and do not have a continuous grass 
layer allowing grazing and the spreading of fires. They are often, but not always, 
multistoreyed. They may be evergreen, semi-deciduous, or deciduous, wet, moist 
o r  dry. As an indication, for remote sensing purposes the crown coverage is 40 per 
cent or more. 
Open forest: this refers to  mixed broad-leaved forest/grassland formations with a con- 
tinuous grass layer in which the tree synusia covers more than 10 per cent of the 
ground. 
The division between closed and open hardwood forests is more of an ecological than 
physiognomic type and is not characterized necessarily by the crown cover percentage. 
In some woodlands the trees may cover the ground completely, as in closed forests. 
The distinction between closed and open forests has not been made for conifers, since 
it does not have the same ecological importance and is difficult, if not impossible, to  
apply. 
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Shrubs: any  vegetation type where the main woody elements  are  shrubs  (broad-leaved 
or coniferous  species) of more than 50cm and less than 7m in height.  The  height limits 
between trees and  shrubs  should  be interpreted with flexibility, particularly  the 
minimum tree and maximum  shrub  height,  which  may  vary between 5 and 8m, ap- 
proximately. 
Forest  fallow: this type stands for all  complexes of woody  vegetation  deriving from 
the clearing of forest  land for shifting  agriculture. It consists of a mosaic of various 
reconstitution phases  and  includes  patches of uncleared  forests  and  agriculture  fields 
that cannot be realistically  segregated  and  accounted for area-wise,  especially from 
satellite imagery. It excludes  areas where  site  degradation is so severe that a  reconsti- 
tution  of  the forest is not possible.  Such areas should be included  under  ‘shrubs’ or 
outside woody vegetation. 

Source: FAO, 1988 

per  cent)  of the world’s ‘closed forests’ (Table 2.1). The remain- 
ing two-thirds of the total  land  area was divided nearly equally 
between uses for  agriculture,  including  pastures  and  ‘other uses’. 
The latter  ranged  from deserts and glaciers to roads, mines and 
urban conglomerates. This  broad  picture helps one appreciate 
the relative  importance of forest areas in the global ecosystem. 

Table 2.1 LWdbution of the World’s Forest Lands 
(areas in millions of hectares) 

Total forest  and closed forest Other wooded 

Region Totalland Area % oftotal Area % offorest Total Open  Follow 
wooded  lands areas 

area land area and  wooded 
lond 

Temperate 6417 2153  34 1590  74 563 M na 

North 1835 734 40 459  63 275 M M 

Europe 472 181 38  145 80 35 na  na 
USSR 2227 930 42  792 85 138 na na 
Other 1883 309 16  194 62 115 na na 

America 

countries 

Tropical 4815 2346  49 1202 25 1 1 4 4  734 410 

Africa 2190 869 40 217 25 652 486 166 
Asiaand 945 410  43 306 IO 1 0 4  31 73 

Latin I680 1067  64 679  63 388 217 170 
Pacific 

America 

World 13,077 4499 34  2792  62 1707 734  410 
na = not  available 
Source: World  Resources  Institute (WRI), 1988 (based  mostly on FAO data) 
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Keeping  in  mind that a  little  over 70 per cent of the globe’s sur- 
face  consists of oceans, tropical forests occupied about 5 per cent 
of the total. 

Deforestation  in  tropical  regions  reached  alarming  rates  in the 
late-20th  century.  The FAO estimated that, on balance,  between 
1980 and l990 about 17 million hectares of forests  in 87 countries 
in tropical regions had been converted to other land uses each 
year.  This  represented an annual  deforestation rate in these coun- 
tries of 0.9 per cent (Table 2.2). Presumably, expanding areas of 
crops  and pastures had replaced a large portion of the forests 
that had disappeared. 

At fust glance,  global  land use data do not  seem to lend much 
support to this  hypothesis. World food  production  increased  by  25 
per cent between 1983 and 1993, but the area  in  arable land and 
permanent  crops  expanded by  only 1 per  cent (FAO, 1995). These 
global  aggregates,  however, hide a number of different proc- 
esses.  In  many  places  good  agricultural lands were being appro- 
priated for urban, infrastructural or industrial uses and degraded 
crop lands  were being abandoned, while other lands were being 
brought  into  farms,  often  at the expense of forests. It is  not  possi- 
ble to deduce the extent  that  tropical  forests  have  been  displaced 
by cropland  and  pasture  from these global  land  use  estimates. 

This assumption that agricultural expansion is the principal 
culprit behind tropical deforestation is reinforced  by numerous 
anecdotal  observations  together  with  a  few  more  systematic stud- 
ies. It is also consistent with the widely held Malthusian notion 
that  agricultural  area  expands in tandem  with (in linear  proportion 
to)  population  growth.  The  world  population  in 1650 was esti- 
mated to have  been  about 0.5 billion and in 1700 about 0.65 billion 
people (Meadows et al, 19721, while  in 1980 it  was 4.4 bill’  Ion, an 
increase of 680 per cent in 280 years.  Meanwhile, the area  esti- 
mated to have been in crops  increased  by 466 per  cent  (Table 2.31, 
although most  spectacular  increases  seem to have taken place  in 
North America.  Cropland is estimated to have  increased  from 2 per 
cent of the Earth’s land  area in 1700 to a  little  over 11 per cent  in 
1980. Assuming an average  increase  in  crop  yields of about 45 per 
cent, this  was proportional to the increase  in  population. 

From these data, the relationship between population  growth 
and crop area expansion seems to have been rather close at the 
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Table 2.3 Net Conversion of Land to Crops by Region, 1700-1980 

Area  (million  hectares) 
World region I700  I980 % increase 

Tropical  Africa 44  222  405 
North AfricdMiddle East 20 I07 43s 
North America 3 203 6667 
Central and  South 7 I42 I929 

South  and  East  Asia 86 399 464 
Former Soviet Union 33 233 606 
Europe  (except FSU) 67 I37  I05 
AustralidNew Zealand 5 58 I060 
Total 265 1501 466 

America 

Source: Roberts, 1996, p504. 

global  level.  The  wide  differences between rates of cropland  in- 
crease by regions, however, suggest more complex processes. 
These  regional  differences  possibly  could be explained by  differ- 
ential  impacts of trade and modern  technologies.  One suspects, 
however, that  in the absence of f m  data  about  either  populations 
or cultivated areas in much  of the world  in 1700, the apparently 
close  relationship  between the growth of these two  variables  may 
have been influenced by the assumptions they are purported to 
demonstrate. 

RECENT LAND USE CHANGES 
The more one delves into the data on land use changes at na- 
tional  levels  in  developing  countries, the more  qualifications one 
has to make  concerning the usefulness of any  simplistic  generali- 
zations.  Obviously, if land use is  divided into only three catego- 
ries,  ‘forests’,  ‘crops and pastures’ and ‘other  uses’, then each  cat- 
egory includes a great many  widely  divergent processes. These 
range  from  intensively  managed  forest plantations to severe for- 
est degradation, high-yielding cropping to extensive  grazing, and 
urban development to desertification. 

Many institutions and scholars  believe  agricultural  expansion to 
be the major factor  contributing to deforestation  in  developing 
countries.  The FAO estimates that by the early 1980s, 70 per cent 
of the disappearance of closed forests in Africa, 50 per cent in 
Asia and 35 per cent in Latin  America was due  to  the conversion 
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of forest  land to agriculture (FAO, 1982).  The  World  Bank asserts 
that (during the 1980s)  new  settlements  for  agriculture  accounted 
for 60 per cent of tropical  deforestation (World Bank,  1992,  p20). 
Myers, based on a  survey of 28 tropical  countries,  concludes  that 
by the late  1980s,  agricultural  expansion  (exclusive of cattle  ranch- 
ing)  was  responsible  for  over  two-thirds of the area that was de- 
forested (Myers,  1989,  p2).  The WRI and WWF have also stated 
the permanent conversion of forest to agricultural land was the 
principal cause of deforestation in developing countries (WRI, 
1990,  pp106-107; WWF, 1989, pp9-11). There are many other 
NGOs, research organizations and specialists  that  have  postulated 
varying rates of deforestation and the role of agricultural expan- 
sion to tropical  forest  clearance.  However,  most of these apprais- 
als are based mainly on FAO estimates, supplemented by limited 
case study materials and differing interpretations. 

In any  case,  even if agricultural  expansion did account  for half 
or more of the loss of tropical  forest  area  in  some  regions  in  re- 
cent years,  this  would  tell one little  about  why this was  occurring 
or what could be  done  to halt it. The social  dynamics of defor- 
estation are much  more  complex than is usually  admitted  by  con- 
servationists and many other concerned observers (Barraclough 
and Ghimire,  1995). 

The FAO has played a leading role in  compiling  information 
on changes in land use in  major developing regions and coun- 
tries. Data are available for some countries from the 1950s on- 
wards, but it  is  only after 1970 that the details are provided for 
most countries in a  more  consistent  manner. In recent years, the 
FAO has published estimates of total land use in each country 
broken down by arable land, permanent crops, permanent pas- 
ture, forest and woodland and other  land  uses.  These data suggest 
a  declining  trend in forest  coverage  in  most  developing  countries, 
but agricultural expansion does not  seem to account for much of 
this deforestation at regional or national  levels. 

The changes in land use in developing countries at the re- 
gional  level in Africa,  Latin  America and Asia between 1977 and 
1992 are presented in  Table 2.4. No reliable comparable data are 
available for earlier  periods,  in  part  because of the  frequent 
changes  in the estimated  land  areas of these continents.  Table 2.4 
suggests that during the period considered, agricultural land in 



THE EXTENT OF TROPICAL DEFORESTATION AND AGRICULTURAL EXPANSION 21 

Table 2.4 Lund Use Changes in Africa, Asia andlattn America (1977-1992) 
D@remze between 

1977-1992 
1977 1 982 l987 1992 (1OCMho) (%) 

2,996,075 
2,930.454 

169,293 

884,876 
719,583 

I, 156,702 

2,05  1,257 
2,O I 5,444 

I 3 I ,436 

558,4 I8 
962, I62 
363,428 

2,749,626 
2,669.674 

444,094 

673,773 
590,23 I 
96  1.576 

2,996,075 
2,930,454 

I no65  

88 I ,395 
706,632 

I ,  I 70,362 

2,05 I ,257 
20 15,444 

140,399 

569,32 I 
935,746 
370,038 

2,749,626 
2,669,674 
447,066 

706,756 
570,34 I 
945,453 

2,996,075 
2,930,454 

177,183 

887,454 
692825 

1,172392 

2,05  1,257 
2,o I 5,444 

146,587 

5 8 1 , 6 0 8  
908,339 
378,9 IO 

2,749,626 
2,669,674 

4522 IO 

766,009 
553,228 
898, I84 

2,996,075 
2,930,454 

I 8 I ,878 

m 2 1 0  
678, I05 

1,178,212 

2,OS 1,257 
2,O  15,444 

150,988 

590,48 I 
880,782 
393, I93 

2,749,626 
2,669,674 
455,142 

798,374 
552,503 
863,590 

- 
- 

12,585 

7,334 
4 I ,478 
21,510 

- 
- 

19,552 

32,063 
-8 1,380 
29,765 

- 
- 

1 1 , 0 4 8  

I 24,60 I 
-37,728 
-97.986 

Note: Indudes 110 selected  countries from African,  American and Asian  continents.  Countries with a 
'land  area' lea than 500,ooO hectares  and  industrialized  countries  were not included  while  Greenland 
and  Djibouti  were  excluded  due to their lack of 'arable  land',  and  Qatar,  Oman,  Lesotho  and the 
Falkland  Islands  were  excluded  due to their lack of 'forest  land'. 
Sourn: FAO Rodudm Yearhk 1993 

Africa,  Latin  America and Asia increased  by 8, 21 and 20 per cent 
respectively.  Similarly, forest areas decreased by 6, 8 and 6 per 
cent respectively. In Africa and Latin  America, forests appear to 
have been, in  part,  victims  of  agricultural  expansion.  Nearly  half of 
the deforested  areas in Africa and  over  one-third  in Latin America, 
however,  were  accompanied  by corresponding increases of areas 
with land uses other than for crops and pastures. Among these 
other uses were urbanization,  infrastructure and industry  as  well 
as the abandonment of degraded barren lands. In Asia, on  the 
other hand, much  more land has been brought into agriculture 
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than  the areas that were deforested.  It  is  clear that most of the 
new  agricultural  area  in Asia came  from  ‘other land (for example, 
marginal  areas).  This is understandable  as  most of the agricultur- 
ally  suitable  land as well as easily  accessible  forest  areas  had  al- 
ready been exploited. In recent  decades,  however, this continent 
has  also  seen  a  rapid  increase  in  settled  areas,  cities and the devel- 
opment of infrastructure.  The  data do not  indicate where such 
‘developed’  areas  came  from, but one suspects  many of them  had 
been used  for  agriculture. 

Table 2.5 shows  land  use  changes  reported by the FAO between 
the 1950s and  the early 1970s and 1992 for 110 developing  coun- 
tries.’  It  can  readily be seen that land use trends differed  greatly 
from one country to another. To bring out this  diversity, the indi- 
vidual countries are grouped into seven  categories  in  Table 2.6. 
Each group  shows  different  trends in respect to changes  in  areas of 
agricultural  land,  forest  land and other  land. 

At national  levels the data  indicate  diverse trends in  different 
groups of countries: 

In 14 countries  agricultural  area  increased  while the area of 
forests and woodlands and area of other land uses both de- 
creased. 
In 33 countries  agricultural  area  increased, the area of forests 
decreased and  the area in other uses increased. 
Agricultural and forested  areas  both  increased  while  other  land 
decreased  in 19 countries. 
Agricultural and forest  areas  both  decreased  while other land 
areas  increased  in 21 countries. 
Agricultural  area  decreased but both the forest  area and  the 
area  in other uses  increased  in  seven  countries. 

1 FAO’s forest  resources  assessment  for  tropical  countries  provides  estimates of forest 
areas,  changes in forest  areas l981  to 1390, areas  logged,  forest  ecological  zones,  for- 
est formations  and the annual  deforestation  rates  for each, for  89  tropical  countries 
(FAO, 1993).  These  data are undoubtedly  more  accurate  concerning  forest  areas  than 
those in  Table 2.5 taken  from the FAO’s Production Yeurbook, but they do  not show 
changes  in  agricultural  areas nor in  land  areas  devoted to other uses.  Given the focus 
of this  book on agricultural  expansion  and  tropical  deforestation, the Production Year- 
book data  were  used  for  consistency,  but  data  from the forest  assessment  are  cited  in  the 
text  when  appropriate  in  discussing  country  case  studies. Two books analysing  tropical 
deforestation  issues  have  been  published  since the FAO’s detailed  forest  assessment 
data  became  available  (Brown  and  Pearce,  1994;  Palo and Mery,  1996). These  include 
many  analyses  and  insights  that  will  be  referred to in later  chapters. 



THE EXTENT OF TROPICAL DEFORESTATION AND AGRICULTURAL  EXPANSION 23 

Table 2.5 Land Use Changes in Developing Countries, 195&1992 
Agricultural  land Forest  land Other  land 

1OOOha % IOOOha % 1OOOha % 

Afghanistan (1  973-92) 
Algeria (I 957-92) 
Angola (I 953-92) 
Argentina ( 1973-92) 
Bahamas ( 1973-92) 
Bangladesh ( I  973-92) 
Belize ( I  973-92) 
Benin ( I  964-92) 
Bhutan (I  973-92) 
Bolivia ( 1973-92) 

Brazil ( 1973-92) 
Brunei Darsm 

( I  973-92) 
Burkina Faso’ 

( I  973-92) 
Burundi ( 1967-92) 
Cambodia ( I  967-92) 
Cameroon 

( I  973-92) 
Central African 

Republic ( I  973-92) 
Chad ( 1968-92) 
Chile (I 965-92) 
China ( I  973-92) 
Colombia ( 1973-92) 
Congo ( 1963-92) 
costa Rica 

(I 973-92) 
C6te  d’hroire 

( 1968-92) 
Cuba (I 973-92) 

Dominican  Republic 

Ecuador ( 1968-92) 
Egypt ( 1973-92) 
El Salvador 

( I  973-92) 
Equatorial  Guinea 

(I 963-92) 
Ethiopia ( 1968-92) 
Fiji (I  973-92) 
French  Guyana 

(I 973-92) 
Gabon (I 974-92) 
Gambia ( I  967-92) 
Ghana ( 1974-92) 

Botswana ( 1  973-92) 

Cyprus ( 1957-92) 

( 1973-92) 

6 
-8605 
2600 

-9050 
2 

-72 
21 

-I  I20 
39 

-1341 
- 10,506 
36,780 

-5 

I190 

639 
836 
880 

I60 

-3744 
3244 

7 5 , w  
471 5 

-4760 
822 

-149 

459 
-368 
245 

3157 
-255 

79 

9 

-20, I70 
I42 
14 

IO 
-330 
-210 

0.02 
- 18.2 

8.7 
-5. I 
20.0 
-0.7 
25.0 

-32.5 
10.6 
-4.4 

-23.5 
17.6 

-27.8 

9.6 

39. I 
23.5 
6. I 

3.3 

-7.2 
22.2 
18.0 
11.4 

-3 l .9 
40. I 

-0.9 

7.8 
-69.8 

7.4 

65.8 
-8.9 
6.3 

2.8 

-25.6 
48.5 

200.0 

0.2 
-55.0 
-2.6 

0 0.0 
970 31.6 

8700 20.1 
-1500 -2.5 

0 0.0 
-339 -15.2 

0 0.0 
1243 57.6 

80 3.2 

9928  1032.0 
-1950  -3.4 

-101.850 -17.3 
-205 -50.0 

- I  120  -14.7 

-31 -26.7 
- 1 7 7 2  -13.3 
-2070 -7.8 

- 1 8 0  -0.5 

-3950 -23.9 
-I 1 , 8 8 6  -57.5 
I6,87 I 14.8 
-6500 - I  1.7 
4870 30.0 
-710  -30.2 

-4920 41.0 

-60 -2.5 
-48 -28.1 
-39 -6.0 

-4545 -30.6 
0 0.0 

-70 40.2 

-994  -43.4 

18, I 0 0  205.7 
0 0.0 

-300 -3.9 

-150 -0.8 
-158 -52.1 

-1260 -13.7 

-6 -0.02 
7635  4.1 

10,550 30.2 
-2 -0.3 

41 I 38.3 
-21 -1.8 

-323 -5.7 
-I 19 -6.4 

-I 1,300  -21.9 

3290 15.8 
578 5.2 

65,070 139. I 
210 212.1 

-90 -I .2 

-823  -79.8 
484  41.4 

1190  21.0 

20 0.1 

5165  8.6 
8642 21.8 

-92,717 -23.3 
1785 25.1 
-160 -5.3 
-112 -15.8 

4623  136.5 

-503  -17.5 
415  182.8 
-206  -23.1 

716 8.2 
255 0.3 
-22 -3.4 

985  515.7 

- 10,020 -29. I 
-142 -40.7 
286  23.7 

140 22.7 
358 157.7 

1222 20.8 
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Table 2.5 Continued 
Agricultural lond Forest lond Other land 

1000 ha % 1OOOha % 1OOOha % 

Guatemala ( 1950-92) 
Guinea (I 974-92) 
Guinea-Bissau 

( 197492) 
Guyana (I  973-92) 
Haiti (I  950-92) 
Honduras (I 955-92) 
India (I 973-92) 
Indonesia (I 973-92) 
I r a n  ( 1960-92) 

Israel (I  973-92) 
Jamaica (I 973-92) 
Jordan (I 973-92) 
Kenya (I 97492) 
Korea @PR) 

(I 973-92) 
Korean (Rep) 

Iraq ( I  973-92) 

(I 973-92) 
Kuwait ( 1973-92) 
LOS ( 1973-92) 
Lebanon ( 1968-92) 
Liberia ( 1977-92) 
Libya (I  959-92) 
Madagascar 

( 195492) 
Malawi (I 959-92) 
Malaysia ( 1973-92) 
Mali (I 974-92) 
Mauritania ( 1974-92) 
Mexico ( I  973-92) 
Mongolia (I  973-92) 
Morocco ( 1966-92) 
Mozambique 

( 197492) 
M y d n t ~ ~ *  ( 1973-92) 
Namibia ( 1974-92) 
Nepal ( 1973-92) 
Nicaragua ( 1963-92) 
Niger ( I  97492) 
Nigeria ( I96 1-92) 
North Caledonia 

Pakistan (I 973-92) 
Panama ( 1977-92) 
Papua New Guinea 

Patquay ( 1954-92) 

( 1973-92) 

( 1973-92) 

I250 
-610 

55 

350 
535 

I438 
1810 
3040 

43,836 
280 
34 

I 
86 

240 
-80 

- 1 0 9  

7 
-37 
-10 

4 
4403 
-I 165 

17 
30 I 
403 
38 

I170 - 14,482 
15,198 

1 0 0  

76 
9 

46 I 
4980 
-368 

24,790 
-35 

I729 
30 I 
47 

22,748 

60.8 

4.0 

25.4 
61.5 
48.0 

I .o 
9.7 

239. I 
3. I 
6.3 
0.2 
7.7 
0.6 

-3.7 

-4.8 

5.2 
-2.3 
-3. I 
0.06 

39.8 

-8.9 

-3.0 

0.5 
6.5 
I .3 
0. I 
I .2 

-10.3 
97.7 
0.2 

0.7 
0.02 

11.8 
277.8 

52. I 
-2.9 

-I 3.3 

7. I 
16.3 
10.5 

1861.5 
3.0 

- I242 -25.7 
- 1080 -6.9 

0 0.0 

-1821 -10.0 
-665 -95 

-1716 -35.6 
3070 4.7 

6020 50.2 

13 11.5 

12 20.7 
-360  -13.5 

0 0.0 

-164 -2.5 

0 0.0 
-1900 -13.2 

-15 -15.8 
-400 -19.04 

- 15,627 - 12.8 

-60  -3.1 

-18  -8.9 

238 51.5 
3450 28.8 

1096 47.4 
-3588 -15.6 
-530 -7.1 
-180 -3.9 

- I  1,210 -21.5 
-1085 -7.2 
2541  47.4 

-2150  -13.3 

215 0.7 

3010 128.6 
-600  -3.2 

-3250 -50.4 
- I060 -35.8 

-20,292 -64.2 
0 0.0 

I 197  42.0 
- 1060 -24.9 
-330 -0.9 

-7 I50 -35.8 
-19.OOO -21.8 

-54  -1.3 
1676  76.0 
-55  -14.6 

1485 1414.2 
I I I 9.2 
258 7.6 

-4880 -9.3 
10,587 38.3 

-5  1,056 -38 
-220 -0.7 
-47 -3.3 
17 4.2 

-98 -1.3 
I20 0.9 
80 8.7 

273  28.0 

-7 -0.4 
1937 27.5 

8 1.3 
396 26.3 

- 4 6 4 1  -2.8 
-3 I3 I -35.9 

-3553  -59. I 
3287 61.9 

127 0.2 
142 0.2 

10,040 24.7 
15,567 1609.8 

2050 13.5 
- 17,764  -74.8 

-333  -1.4 
59 I 2.4 

-3471 -46.6 
-2855 -60 
1428  1.3 

35  4.1 
-5798 4.0 

-2926  -5.9 
759 56.9 
283 4.5 

-16,543  -85 
17.583  152.0 
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Table 2.5 Continued 

Agricultural land Forest land Other land 
1000ha % 1000ha % 1000ha % 

Philippines 
( 1967-92) 

p u e r t o R i C O ( 1 9 6 8 - 9 2 )  
Rwanda ( 1963-92) 
Saudi Arabia 

( 1973-92) 
Senegal ( I  973-92) 
Siena Leone 

( 1964-92) 
Solomon Islands 

( 1973-92) 
Somalia (I 96&92) 

Sri Lanka ( 1973-92) 

Surinam (I 966-92) 
Swaziland ( I  967-92) 
Syria ( 19-92) 
Tanzania ( I  973-92) 
Thailand ( 1973-92) 
Togo ( 1974-92) 
Trinidad 81 Tobago 

Tunisia (I 973-92) 
Turkey ( 1973-92) 
Uganda ( I  973-92) 
United Arab Emirates 

s o U d . l ~ ( 1 9 6 0 - 9 2 )  

Sudan ( 1973-92) 

( 1957-92) 

( 1973-92) 
(I 973-92) 

Vanuatu ( 1973-92) 
Venezuela ( 1973-92) 
Viet Nam ( 1973-92) 
Yemen ( 1973-92) 
Zaire* ( 1973-92) 
Zambia ( I  973-92) 
Zimbabwe’ 

( 1973-92) 

I 079 

- 1 0 8  
-245 

37,7 I6 

-5 l49 
-3 l24 

7 

22,5 I3 
-789 I 

-I I 
54,975 

37 
-26 I 
2659 - I454 
4850 
-746 

-8 

I 502 
I056 

26 

-232 
49 

I509 
628 
39 

500 
4707 

378 

-1610 

11.5 

-19.1 
-13.1 
43.8 

-48.6 
-53.2 

7.9 

104.6 
-7.7 
-0.5 
80.9 
71.2 

-17.1 
23.5 

30.2 
-23.3 
-5.7 

20.2 
2.7 

-15.8 
12.2 

-1.5 
40.8 
7.5 
9.8 
0.2 
2.2 

- I  I .a 
5.2 

-3.6 

-4603  -31.5 

50 39.4 
394 252.6 
1 9 9  12.4 

4100  64.6 
1739  577.7 

0 0.0 

-536 I -37.2 
410 10.0 
300 16.7 

-7720 -14.9 
-32 -0.2 
-I I -8.5 
215 48.9 

-3375 -7.7 
-65 IO -32.5 

-311 -17.7 
-57 -20.7 

156  31.8 
29 0.1 

I 50.0 

56  9.1 
898  5612.5 

-808 -12.8 

-5505 -15.7 
-4ooo -29.3 
- I270 -38.8 
-61 IO  -3.4 
-1790 -5.9 
-930 4.7 

3341  55.6 

54  27.4 
-316 -51.5 

-37,9 I5 -29.8 

1049  45.5 
1373  136.6 

-7  -4.7 

-18,184  -65.3 
7481  48.1 

47,255  -40.2 

256  301.2 
-3014 44.5 
4584 100.1 
1 6 6 0  1 1 . 1  
1057 223.0 

65  67.0 

-289  -12.5 

-732  -50.7 

-1658 -21.7 
-1085 -6.0 
2482 70.0 

-27  -0.3 

176 9.7 
-947 -87.4 
3996 12. I 
3172 25.0 
1231 3.8 
5586 22.9 
6497 167.9 
570  5.0 

Notes: The  same  11 0 developing  countries that were  included in Table 1.4. 
Agricultural  land  includes  arable  land and permanent  crops  plus  permanent  pasture. 
* Means that in these  countries the total area  had  changed between 1973 and  1992:  Burkina Fax, 
decreased  by  20,000  hectares,  Zaire  decreased by 24,000  hectares,  Zimbabwe  increased by  18,000 
hectares and Myanmar  increased  by 3000 hectares. 
Source: FAO hoduaon Yearbooks, 1958-1 961, l 969-70, 1989-90 and 1993. 
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Decrease  in  forest.  Decrease in Burundi 
other  land. Nigeria 

Somalia 
Sudan 
Costa  Rica 
Cuba 
Dominican  Republic 
El  Salvador 
Guatemala 
Nicaragua 
Paraguay 
Surinamb 

Iraq 

lncrease in agricultural  land. Cameroon 
Decrease in forest. lncrease Central African  Republicb 
in  other  land. Equatorial  Guinea 

Gabon“ 
Kenya” 
Liberia” 
Mali“ 
Mauritania” 
Mozambique” 
Namibia” 
Zaire 
Zimbabwe 
Brazil 
Colombia 
Chile 
Ecuador 
French  Guyana 

Haiti 
Honduras 
Jamaica a 

Mexico a 

Panama 
PerU 

Guyana 

1967-92 
I96 1-92 
1960-92 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 
1950-92 
1963-92 
954-92 
966-92 
973-92 

973-92 
973-92 

1963-92 
1974-92 
I97492  
1977-92 
1974-92 
1974-92 
I97492  
1974-92 
1973-92 
1973-92 
1973-92 
19.73-92 
1965-92 
1968-92 
1973-92 
1973-92 
1950-92 
1955-92 
1973-92 
1973-92 
1977-92 
1966-92 
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Table 2.6 Continued 
Venezuela 1973-92 
Cambodia 
Indonesia 
Malaysia 
Philippines 
Thailand 
Viet Nam 
Yemen a 

Papua New Guinea 

Increase in agricultural /and. Angola 
Increase in forest. Decrease Libya 
in other land. Malawi’ 

Morocco 
Tunisia 
Bhutan 
China 
India’ 
ll3l 
Israel 
Jordan 
Myanmar 
Nepal 
Pakistan 
Saudi  Arabia 
Syria 
Turkey 
United Arab  Emirates 
Vanwtu 

1967-92 
1973-92 
1973-92 
1967-92 
1973-92 
1973-92 
1973-92 
1973-92 

1953-92 
1959-92 
1959-92 
1966-92 
1973-92 
1973-92 
1973-92 
1973-92 
1960-92 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 
1968-92 
1973-92 
1973-92 
1973-92 

Decrease in agricu/tural land. C6te d‘lvoire” 1968-92 
Decrease in forest. Increase Chad 1968-92 
in other land. Gambia 1967-92 

Ghana 1974-92 
Guinea 1974-92 
Niger 1974-92 
Swaziland 1967-92 
Tanzania 1973-92 
Togo 1974-92 
Uganda 1973-92 
Zambia 1973-92 
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Table 2.6 Continued 
1973-92 

Decrease  in  agricultural  land. 
lncrease in  fbrest. Increase 
in  other  land. 

Argentina 
Bolivia 
Trinidad & Tobago 
Bangladesh a 

Brunei Darsm 
Cyprus 
Korean Republic 
Laos 
Lebanon 
Mongolia 

Algeria 
Botswana 

Sierra  Leone 
South  Africa 
Puerto  Rico 
Uruguay ” 

IncreaseIDecrease  in  agricultural Egypt 
land. No variation  in forest. Guinea-Bissau 
lncreaseldecrease  in  other  land. Bahamas 

Belize 
Afghanistan” 
Korea  (DPR) 
Kuwait 
Fiji 
New Caledonia 
Solomon  Islands 

1973-92 
1957-92 
1973-92 
1973-92 
1957-92 
1973-92 
1973-92 
1968-92 
1973-92 

1957-92 
973-92 
973-92 
96492  
960-92 
968-92 
973-92 

1973-92 
I97492 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 
1973-92 

Decrease  in  agricultural  land. Benin 
lncrease in forest. Decrease Congo 
in  other  land. Ethiopia 

Madagascar 
Rwanda 
Sri Lankaa 

a A variation of less than 2 per cent  in  ‘Ytgricultural  land‘ 
b A less  than 2 per cent  variation  in  ‘Forest  land’ 
Source:  Table I .S 

I96492 
1963-92 
1968-92 
I95492  
1963-92 
1973-92 
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In 10 countries, forest  area  remained stable, accompanied  by 
increases and decreases in  agricultural area and other land 
uses. 
In six countries  agricultural  and  other  land  uses  both  decreased 
while  forest  area  expanded. 

Agricultural expansion appears to have been a significant  factor 
in  explaining deforestation in some countries but not in others. 
Clearly, detailed analyses at national and sub-national  levels are 
required in order to understand better  the social  dynamics of 
agricultural expansion and tropical deforestation. 
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3 TROPICAL DEFORESTATION AND 

AGRICULTURAL EXPANSION IN THE CASE 
STUDY COUNTRIES 

In  four of the five  case study countries (the exception was China) 
there had been a significant decrease reported in forested areas 
between 1973 and 1992.’ Table 1.1 suggested that in  Brazil,  for- 
est area had decreased by 17 per cent, accompanied by an in- 
crease  in cropland and pasture equal to 36 per cent of the defor- 
ested area and in other lands equal to 64 per cent of the missing 
forests. In Guatemala,  forest  area  decreased  by 28 per cent, with 67 
per cent of this loss  accounted  for by an increase  in other lands and 
33 per cent by expansion of agricultural  areas  (crops and pastures). 
The  loss of forest area in  Cameroon  was 8 per cent, with 57 per 
cent of the lost forest area going to ‘other land’ and 43 per cent 
to agricultural uses. Lost forest areas in  Malaysia during  these 
two decades accounted for 16 per cent of the 1973 forest area 
with  almost  all of  it (92 per cent)  accounted  for  by an increase  in 
‘other land’ and 8 per cent by  agricultural expansion. In  China, 
forest area apparently expanded by 15 per cent while the areas 
under pasture and crops grew by 18 per cent, with the increased 
areas in both agriculture and forests accompanied by an equiva- 
lent diminution of ‘other land’. 

These  national  level  land  use  estimates  suggest  that  in the case 
study  countries  losses  in  forest area were for the most part to 
‘other land, with a much  smaller  portion  being  cleared  for  agricul- 
tural  expansion.  On  the  other  hand,  as  was  seen in Chapter 1, this is 
contradicted  by the findings of numerous  studies.  This  chapter  ex- 
amines the evidence  from the case  study  countries and especially 

1 The data inTable 1.1 are  from the FAO’s Production Yearbooks that compile their  esti- 
mates on the  basis of reports by  governments.  Hence,  they  differ  somewhat,  and  tend to 
be less accurate  and  comparable,  than  are the  regional data reported  in  Table 2.2 based 
on the FAO’s inventory of tropical forests. For the  purpose of indicating gross national 
level  land use trends, these differences are of minor significance. 
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that from sub-national  data  and  local level studies.  The  case study 
information is analysed to the further extent possible  with  refer- 
ence  to the six clusters of issues  set  forth in Chapter l.* 

PUBLIC POLICY-INDUCED DEFOKESTA~ON 
IN  BRAZIL^ 

Brazil includes the largest  area of tropical forest currently found 
in  any  individual  country. Of a total  land  area of 846 million  hec- 
tares,  over half (488 million  hectares)  was  estimated to have  been 
forested  in  1992.  About  five-sixths of this  forest  area  was in the 
country’s  Amazon  region.  Nearly  three-fourths of these Amazonian 
forests  were  classified  as  moist  tropical  forests  (tropical  rainforests). 
Deforestation in the Amazonian  region  did  not  become signifcant, 
however,  until the mid-20th  century.  The  Brazilian  Institute  for 
Space  Research (INFT) estimates  that  between  1975 and 1991 some 
30 million  hectares of  Brazil’s  Amazonian forests  were  cleared  for 
other  land  uses. This was  equivalent to an annual  deforestation  rate 
of a little  over 2 million  hectares  per  year.  About  one-tenth  of the 
country’s  Amazonian  forest  area reported in 1950 had  been  cleared 
by 1331, with  most  of  this  loss  occurring  after  1975. 

While there had been  little  forest  clearance  in the Amazonian 
region  before  1950, there had been a great deal of earlier  defor- 

2 

3 

The  case  study  summaries  that  follow  may  appear  overly  descriptive to readers  condi- 
tioned to associate  analyses  with  correlation  matrices and quantitative  models.  One 
should  recall  that  analysis  always  implies the description of relationships  among  a sys- 
tem’s component  parts at differing  levels of generality,  whether  these  relationships  are 
described in  symbolic or literary  terms. We believe  that  comparative  analyses of de- 
forestation  processes  in  widely  differing  and  fiequently  changing  socioeconomic,  politi- 
cal  and  ecological  contexts  can  be  better  communicated  for  most  readers  through de- 
scriptions of the interactions,  associations  and  linkages  observed than through  falsely 
precise  statistical or mathematical  formulations.  The  case  studies here attempt to de- 
scribe  the  relationships  encountered at different  levels  among  deforestation  processes, 
institutions, the policies of diverse  social  actors,  livelihoods  and the natural  environ- 
ment. If done competently,  this  is  analysis in the true sense of the concept.  These 
narratives  tell  us  that the roles of agricultural  expansion  and  trade in tropical  deforesta- 
tion  cannot be understood, or feasible  remedies  suggested, in specific  contexts  without 
relating  them to other components of the systems  in  which  these  processes are taking 
place. 
The  material used in this section is largely based on  the case study reports ated b e l o w  and 
summarized in English in AngelcMurland and  de Arm& Sampaio, 1995, and  Barraclough 
and  Ghimire, 1995. 
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estation in the coastal  region south of the Amazon. In the 16th 
century the Europeans had found dense sub-tropical  forests of 
over  100  million  hectares  extending  from  Brazil’s  north-east  (south 
of its Amazon basin) to what is  now the frontier with  Uruguay 
and Argentina.  Over  90 per cent of these original  Atlantic  coastal 
forests (the Mata  Atlantica) had been cleared by the mid-20th 
century.  They had been converted to croplands, pastures, urban 
space, roads and other infrastructure, to wastelands and also in 
some  places to forest plantations. This earlier massive  deforesta- 
tion had commenced with the expansion of sugar-cane planta- 
tions in Brazil’s north-east that were worked mostly  by slaves 
brought from Africa from the beginning of the 16th century. 
The rapid expansion much later of other export crops, such as 
coffee and cocoa  in the 19th and early 20th centuries, had con- 
tributed to accelerated  clearance of the remaining  Atlantic  coastal 
forests. 

As in  most of  Latin  America, the expansion of  commodity  pro- 
duction  for export had been one of the principal  processes  driv- 
ing Brazil’s economic and demographic growth since the Euro- 
pean conquest.  Sugar exports in the 16th and 17th  centuries had 
stimulated  massive  deforestation  associated  with  forest  clearance 
for  sugar  production,  as  well  as  for  feeding and housing the influx 
of European  colonists and African  slaves  associated  with the expan- 
sion of this  lucrative  export  crop.  Sugar  cane  expansion  slowed  in 
the 18th and 19th  centuries but agricultural  commodity  exports  ac- 
celerated  again  with the expansion of coffee,  cocoa and rubber  in 
the 19th century.  The  rapid  expansion of coffee  production,  in  par- 
ticular  after  1870,  stimulated  widespread  deforestation. As slavery 
was legally abolished in  Brazil  in 1888, workers had to  be in- 
duced by other means to produce these non-traditional export 
crops.  Agro-export expansion after the mid-19th  century  was  ac- 
companied by  large  scale  immigration  from  Europe, the Near  East 
and, to a  much  lesser  extent,  from Japan. This immigration  was  ac- 
tively encouraged and often highly subsidized by the govern- 
ment and by large private exporters. In this sense, increasing 
population in much of rural  Brazil was more  a  result of, than a 
cause  of,  agricultural  expansion. Also, for the most part, production 
of these newer  export  crops,  such as sugar  early on, was  controlled 
by a  few  large  landowners. 
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Brazil’s export-led development strategy changed to  one of 
greater emphasis on import substitution and industrialization 
when faced  with the constraints on exports and imports accom- 
panying the great depression and the Second  World  War. Import 
substitution and industrialization continued to  be a  high  priority 
in subsequent decades  although it was  complemented  by  a  boom 
in  soybean exports after the 1950s.  The  foreign debt crisis of the 
1980s, and several other factors,  induced the state to renew  efforts 
to attract foreign  investments  in  a  more open economy.  Recent 
deforestation  processes  have, of course,  been  influenced by such 
changes in the state’s  dominant  development  strategy. 

By 1990  Brazil had become an upper-middle-income  country 
according to the World  Bank’s  classification,  with a  per  capita  aver- 
age  national  income similar to the average  for  all of  Latin  America. 
This  was about the same as for Malaysia and three to five  times 
higher than that of the other three case  study  countries. Moreover, 
it was by  far the most  urbanized,  with  only  one-fifth of its  workforce 
engaged  in  agriculture  in the mid-1990s.  Its  agricultural  workforce 
had  actually  decreased  in absolute numbers  after  1960,  while  aver- 
age productivity per agricultural worker had more than doubled. 
Manufacturing  had  become  far  more  important than agriculture  in 
its  contribution to GDP, while  its export dependence on primary 
commodities  had  decreased  from  90 per cent  in  1960 to about 50 
per cent  in  1990.  In spite of these impressive  economic  changes, 
the number and proportion of its  people  living in poverty  had  in- 
creased during the 1980s and the worst  poverty  was  still to be 
found  among  its  rural  population. 

Beginning  in the 1940s, and especially  after the military coup 
of 1964, the Brazilian state embarked on a  massive  campaign to 
‘occupy’ the ‘empty’  Amazon region that included over  half of 
the country.  Huge state  and private investments were under- 
taken. These included all-weather roads from  Brasilia to BelCm 
in  Par&  from  Cuiab6  in  Mato Grosso to PBrto  Velho in RondBnia, 
from PBrto Velho to Manaus,  from  Manaus  west through the h a -  
zon  forests  towards the Andes, and many others. There  were  also 
gigantic investments made  in  hydroelectric projects, mining,  in- 
dustries, eucalyptus plantations, cattle-ranching and agro-export 
initiatives.  Private  investors  received  lucrative tax exemptions and 
other state subsidies.  Colonists and workers were encouraged to 
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leave the poverty-stricken  north-east  and  areas  in the south in  or- 
der to find  new  livelihoods  in the Amazon. 

Land tenure rights were chaotic, with countless conflicts be- 
tween  land  speculators,  big  investors and poor settlers  as  well as 
with long-time residents such  as indigenous peoples, riverine 
peasants and  rubber-tappers. The Zutifundiu system that had 
dominated rural Brazil since the European conquest, enabling a 
few large  landowners to control  most  rural  resources and labour, 
was being extended to Amazonia  in  what  some  observers  called 
the biggest land enclosure movement  in  all  history  (Hecht and 
Cockburn, 1990). 

This  brief sketch of national  level trends provides the context  in 
which the agricultural expansion and deforestation  reviewed be- 
low  in the sub-national  level  case  studies  occurred.  Four of these 
case  studies  were  in the ‘legal  Amazon’ region, where most  recent 
deforestation  has  taken  place.  One of the studies  was  in an area of 
south-eastern SHo Paulo state that  includes  part of the remaining 3 
per cent of the original Mata  Atlantica and where  further  deforesta- 
tion is  still a threat. 

Siio Felix do Araguaia  in  north-eastern Mato Grosso4 
North-eastern Mato Grosso includes several million hectares, 
most of which were forested until recent decades. The munici- 
pality of SHo Felix on Mato  Grosso’s eastern  border with the 
state of Tocantins  covers  over  half a million hectares. The vast 
north-eastern Araguaia region was very sparsely populated un- 
til the mid-20th  century.  Most  of  it was occupied by indigenous 
tribes that included several  distinct  linguistic groups. Before  re- 
cent  settlement of the  area by Brazilian immigrants, many of 
these  indigenous  peoples  had  had  little  contact with Brazil’s 
Portuguese-speaking inhabitants. Ecologically the area is a tran- 
sition zone between moist tropical rainforests and drier savan- 
nah. Dense tropical ‘gallery’ forests dominated the richer moist 
soils of river  valleys, while more open woods, brush and grass 
covered drier sites. 

Deforestation in north-eastern Mato Grosso was particularly 
rapid  during the 1970s and early 1980s. It  apparently slowed 

4 Based on A Umbelino de Oliveira, 1995 
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afterwards,  primarily  because there was  little  accessible  forest  left 
to clear in the region.  Satellite data analysed by the INPE indi- 
cated  that  for the state of  Mato Grosso  as a whole, the deforested 
area had  increased  from  nearly a million hectares in 1975 to 2.6 
million  hectares  in 1978, to 6.7 million hectares in 1988 and 8.4 
million hectares in 1990. A major part of this deforestation had 
taken place  in the north-east region that included SHo Felix de 
Araguaia. 

Deforestation  in the SHo Felix  area  commenced on a very  small 
scale  in the 1940s when the government encouraged the migra- 
tion of settlers from  Brazil’s impoverished north-eastern  states 
and from  Minas  Gerais to  seek improved livelihoods in Mato 
Grosso. They initially cleared small plots for self-provisioning, 
causing very limited ecological damage. As the forested areas 
were very  extensive, this first  small-scale  slash-and-burn peasant 
agriculture did not generate many direct conflicts with indig- 
enous groups, although  it did increase their exposure to new  in- 
fectious  diseases. 

In the 1960s the government  offered  attractive  tax  incentives 
and  other  subsidies  for  large-scale  investors  in the Amazon  region. 
This  induced  land  speculators,  big  ranchers and agro-industrialists 
to seek  control of the best lands in  north-eastern Mato  Grosso. 
Specialists  in the fabrication of land  titles (gri2dms) abounded. As 
the areas  occupied by indigenous peoples were considered state 
lands, these lands were rapidly  claimed  by outsiders, often in 
huge estates of tens of thousands of hectares. This occurred in 
spite of constitutional provisions prohibiting the sale of state 
lands in  lots of more than 10,000 hectares by the 1946 constitu- 
tion, 3000 hectares  in the 1967 constitution and 2500 hectares  in 
that of 1988. These  limits were easily  circumvented by individu- 
als or corporations obtaining titles to adjacent properties under 
fraudulent  names. 

This occupation of the region by land speculators was sup- 
plemented by a massive state-sponsored colonization program- 
me through the national colonization and  land reform institute 
(INCRA) in the 1970s. The  land was first cleared of its indig- 
enous inhabitants and of peasant  squatters  who  had  been  en- 
couraged to  settle earlier. It was then  sold to private develop- 
ers  who  undertook  to  prepare it for agricultural settlement 
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and subdivide it into ‘family’ farms for sale to settlers. These 
projects  were  often  corrupt  in  execution as well  as  in the land  ac- 
quisition.  They  seldom  made  available the technical or other sup- 
port to the colonists that they  had been paid to provide. 

State  lands for settlement  projects  were  sold  to  corporate,  in- 
dividual and cooperative  ‘developers’  at  very  low  prices  (usually 
for the equivalent of $ 3 4 7  per hectare) who in turn, after  re- 
moving  timber  with  commercial value, sold lots to settlers. The 
new owners cleared and burned forests for crops and pasture. 
The soils soon lost their fertility and markets were uncertain. 
Crops  inevitably  failed and debts could not be paid.  The settlers 
then sold their shares in the land at very low prices or simply 
abandoned it  for work in new nearby towns. The land quickly 
became  concentrated  in the hands of a  few  large  cattle  growers, 
speculators and other big  owners.  It  was  usually  sown to pasture 
but it could not support more than about one head of cattle per 
hectare.  Within  four or five  years,  soil  fertility  had  declined  rap- 
idly, often requiring two hectares per head of cattle.  Labour  re- 
quirements were very low as only one worker was required to 
care  for up to about 2000 cattle.  Within  a  few  years  much of the 
once  forested  land was virtually abandoned. 

Much the same happened with the millions  of hectares in the 
case study area that were  never ‘colonized but directly taken 
over  by  large  ranchers or agro-industrial  corporations. The steps 
of subdivisions  and  forest  clearing  by  settlers  were  replaced  by  in- 
ducing  immigrant  workers or share-croppers  under  inhumanely 
harsh  conditions to clear the forests  and  brush to make  way  for  pas- 
ture.  Once  lavish  government  subsidies  were  reduced  in the mid- 
1980s, many  of these areas also  became  unproductive  for  their own- 
ers  and  were  often  virtually  abandoned  or  sold  to  speculators.  Some 
areas of better  soil  and  water  resources,  however,  were  farmed  un- 
der  the  management of  large  estates  for  cash  crops  such as soya and 
rice. 

Several bloody social  conflicts were engendered by these 
processes. Most new  immigrants  faced  highly  exploitative  labour 
conditions. A ‘gold rush’ to northern Mato Grosso  during the 
same  period  stimulated  additional  conflicts. Many thousands of  in- 
digenous  inhabitants died from disease or were killed  by thugs 
hired by large  landowners.  Squatters ousted from the lands  they 
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occupied fared little better. Moreover,  most of the immigrant 
workers and peasant colonists encountered unbearable condi- 
tions that eventually  drove  them to the cities or  to new  areas  in 
the Amazon that were being deforested. 

Bico do Papagaio in Tocantinss 
This  case  study  included  six  municipalities  with an area of about 
one and a half  million hectares in the state of Tocantins,  lying north- 
east of the Mato  Grosso study  summarized  above. As in the SQo Felix 
case, the vegetation is transitional between moist tropical forest 
and savannah. A greater portion of the soils,  however, tend on the 
whole to be apt for  intensive agricultural uses than in north-east- 
ern Mato  Grosso. Also, settlement by Portuguese-speaking Brazil- 
ians began nearly two centuries earlier here than in Mato Grosso. 
Early settlers included  run-away  slaves who arrived  from the north- 
east in the 18th century to practise slash-and-burn agriculture 
and the collection of forest  products  such as bubup (an  oil-yield- 
ing  palm  nut). There were many  conflicts  with  indigenous  inhab- 
itants who had  mostly disappeared by the 20th century as a  re- 
sult of flight, extermination and absorption. 

The population increased very  slowly  from  in-migration and 
natural growth until the mid-20th  century.  Peasant  farmers  were 
able to use  rotations of  from  five to seven  years  in  areas of slash-and- 
bum that were sufficient to maintain  fertility.  Cash  incomes  came 
from the sale of some  rice, beans, manioc and the like when pro- 
duction  exceeded  subsistence  needs, and from the collection and 
sale of babup. In  some  upland  areas  it  came f'rom cotton  that  was 
mostly  produced  by  share-croppers on traditional  large  estates. Most 
of the  land  was used in smallholdings without clear boundaries as 
their sizes were continuously adapted to changing family labour 
forces and  other needs.  The  land  tenure  system  was  based on cus- 
tom  but  was  apparently  effective  in  defining the rights and respon- 
sibilities of individual  land  users as well  as  those of  local  communi- 
ties. 

The  situation  began to change  in the 1950s with  increased im- 
migration. It changed  very rapidly in the 1960s and 1970s when 
the policies of occupying the Amazon described earlier were 

~~ 

5 Based on Regina Sader, 1995. 
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introduced by the military  government. By 1950, nearly  two  cen- 
turies  after the earliest  colonization  in the case  study  region, and 
six decades after  a  few forested areas began to  be converted to 
cattle ranches and other commercial agricultural uses, the total 
population in the six municipalities  was about 16,000 people, of 
whom  only 3400 were  living  in  towns.  Deforestation  was  restricted 
to small  areas of slash-and-burn  agriculture,  a  few  riverine  flood 
plains and some  pastures  in  relatively sparsely forested uplands. 
The  completion of the BelCm-Brasilia highway  in the 1960s pro- 
vided access to  the region for poor immigrants, big corporate 
enterprises and land speculators. By 1970 the population had  in- 
creased to over 130,000, with  over 50,000 in towns and most  of 
these in the rapidly  growing  city of Imperatriz. By 1991 the re- 
gion’s  total  population had  reached  some 450,000, of whom 
over 100,000 lived in Imperatriz and  some 45,000 in other 
towns. 

Deforestation  has been spectacularly  rapid. INPE satellite  infor- 
mation  shows  that  in 1973 closed  forests  covered half the region, 
forests  interspersed  with  clearings another 30 per cent, while the 
remaining 20 per  cent of land  was  in  concentrated  clearings.  Eleven 
years  later 80 per  cent of the region  was  in  concentrated  clearings. 
By 1992 only 6 per cent of the area  remained  in  forests, 4 per cent 
in  forests  interspersed  with  clearings and 90 per cent  was  in  con- 
centrated  clearings.  Comparing  a  soil  map and a  land  capabilities 
map  for the region  with the land use maps, one readily sees that 
many of the areas  cleared  for  pasture and crops  were ill adapted for 
these uses on a  sustainable  basis. 

The  processes  resulting  in this massive  deforestation  were  al- 
most  identical to those  described  above  in  the S20 Felix  case.  Land 
speculators  rapidly  fabricated  titles  with the cooperation of some 
state officials and agencies.  The  rights of earlier occupants were 
ignored.  State  subsidies  in the form of tax  favours, cheap credits 
(often  at  negative  real  interest  rates),  huge  subsidized  investments 
and the like  made  acquiring  land  titles  by  whatever  means, and 
then deforesting the land,  a  highly  lucrative  business. Among  sev- 
eral other large  projects, the state subsidized the construction of 
22 saw-mills,  of  which  only  half  were  actually  constructed. 

Many bloody  conflicts ensued between small  farmers and the 
agents of speculators and large foreign and national corporate 
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investors.  The  military  government  embarked on a  programme of 
land privatization that reached its height in the 1970s. In 1970, 
farm  units of less than 100 hectares each were reported to have 
accounted for 81 per cent of the region’s  cultivated  area  (exclud- 
ing pastures), while they constituted 74 per cent of the number 
of all  farms.  ’lkenty  years  later  in 1990, units of less than 100 hec- 
tares  constituted 88 per cent of all  farms but included  only 17 per 
cent of the cultivated area. Peasant farming  systems had been 
largely replaced by industrial large-scale monocropping and by 
extensive cattle ranches. This is an almost inevitable outcome 
where markets are little  influenced by the rural  poor,  but  instead 
are largely  controlled by big producers and their allies. 

Pillage of the Riktbaktsa in  north-eastern Mato Grosso6 
Until the mid-20th  century, the Riktbaktsa people occupied  a  ter- 
ritory of some 5 million  hectares  in  north-western  Mato  Grosso. 
Most  of this area was  tropical  rainforest.  Dense  rainforest  domi- 
nated non-inundated areas in the north, open tropical forests in 
the central zone and deciduous forests in the south. Soils  have 
little potential for agriculture in the  south but about half  have 
limited  possibilities for crops or pasture in the centre and north 
of the region. Very little of the region’s  soils  have  a potential to 
support ‘modern’  agriculture or ranching.  They are well adapted, 
however,  for the Riktbaktsa  people’s hunting, gathering and itin- 
erant farming, essential for their social reproduction. 

The Riktbaktsas  numbered  only about 1200 in the 1950s, living 
in  some three dozen  small  settlements.  Their  numbers  had  already 
been reduced by diseases  communicated  by  contact  with rubber 
tappers, prospectors and missionaries and possibly by  brief  con- 
tact early in the century with workers constructing a telegraph 
line from  CuiabS  (capital of  Mato Grosso) to  the frontier state of 
Acre  in the north-west of  Brazil. The  first  conflicts reported be- 
tween the indigenous peoples and settlers  occurred in the 1950s, 
with the advent of more  intensive rubber tapping and a  few  pri- 
vate colonization  projects. 

In 1961 the government  created the Juruena  Forest  Reservation 
that included  most of the Riktbaktsa’s  territory and promised the 
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Riktbaktsa use of the entire area. This forest reserve never be- 
came operational. After the 1964 military coup the government 
created a reserve for the Riktbaktsa,  confining them to only 10 
per cent of their territory.  In  practice  this opened up the remain- 
der  to land speculation, timber exploitation, settlement and min- 
ing activities  without  restrictions,  while  protection of the smaller 
indigenous reserve  itself  was  problematic. 

By 1969 disease, social disruption and violence  had reduced 
the Riktbaktsa’s  numbers to less than 300. Confined to their  small 
reservation,  missionaries (MissPo Anchieta - MIA) brought them 
improved  health  services  that  helped to increase  their  numbers to 
about 700 by the late 1980s. The  missionaries,  however,  contrib- 
uted to the disruption of traditional  Riktbaktsa  society, rendering 
them dependent on missionary handouts and on cash  income 
from  wages and the sale of handicrafts. 

Most  of the Riktbaktsa territory was appropriated for com- 
mercial use during the 1980s. A principal instrument in this pil- 
lage of their traditional lands was the ‘Polonoroeste’  programme. 
This US$l.5 billion  programme was 30 per cent financed by the 
World  Bank. The  highway through Riktbaktsa territory connect- 
ing Cuiab5 with P8rto Velho was improved and paved, making 
the region  accessible to land speculators and lumber  companies. 
Within two years of the paving of the road, lumber enterprises 
had devastated 2 million  hectares.  Land speculators quickly  sold 
titles to lands in Indian territory.  The  Brazilian  government’s Na- 
tional  Indian  Foundation (FUNAI) imposed a development  model 
that promoted settled agriculture and extensive cattle ranching, 
complemented by  large-scale  commercial  rice and soybean pro- 
duction, mining and lumbering.  This  resulted  in widespread for- 
est clearance and  the concentration of land ownership in a few 
large landowners. 

The  means used to expel the Indians  from their former lands 
were similar to those described in the earlier two case studies. 
Roads were built to open up the territory  for  commercial  exploi- 
tation. There were no prior  government  measures,  institutions or 
agencies to control who occupied the land or to protect the rights 
of the original occupants. Squatters were encouraged to clear 
subsistence plots and, by implication, to displace the traditional 
indigenous inhabitants. Timber enterprises began to exploit the 
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forest. Land speculators (grileiros) violently expelled the squat- 
ters and the remnants of the indigenous occupants. Social  con- 
flicts  followed, ensuring that government  agencies  had to inter- 
vene to ‘restore  law  and  order’.  Indigenous  peoples  were  confined 
to small reservations while squatters and other traditional resi- 
dents were forced to migrate to other areas. According to  the 
case study report, the government then recognized fraudulent 
land titles held by  very large enterprises and individual owners 
and protected  their  interests by  using  its  police and judicial  pow- 
ers (Arruda, 1995). Development  agencies  granted  subsidized  cred- 
its to production and colonization  projects of these big enter- 
prises that  had been approved by the state’s  bureaucracy. 

Satellite  images  in 1992 showed nearly  one-fourth of 634,000 
hectares  immediately  adjacent to the reduced  Riktbaktsa  reserves 
had been converted to pasture (85 per cent) and large-scale  com- 
mercial  crops  such as rice and soybeans (15 per cent). Most  of it 
had  been cleared since 1985. This does not reveal the extensive 
deforestation due to lumbering where the land had  not  yet been 
cleared  for  other uses nor does it  show the prevalence of smaller 
clearings interspersed in remaining forest areas. In contrast to 
the surrounding area, there had  been almost no forest  clearance 
within the remaining half a million  hectares of the Riktbaktsa  re- 
serve area  except  for a few  places where land  grabbers or miners 
had illegally pursued their activities.  How long protection of the 
reduced reserve areas will endure, however,  remains an  open 
question. 

The Mirassolzinho  settlement and deforestation  in  south-western 
Mato GYOSSO~ 

Mirassolzinho is a squatter settlement in Jaruru municipality.  This 
is a small  municipality  by Mato Grosso standards, covering  only 
some 200,000 hectares. It had been heavily forested until the 
1960s but is now mostly  in big and medium-sized properties 
largely cleared of forests to make way for pastures  and some 
large-scale  commercial  monocultures.  This  region  lies  within the 
‘legal  Amazon’ but just south of the Amazon basin. Unlike the 
Riktbaktsa  case  summarized  earlier that lies about 700 kilometres 

7 Based on BAC Castro Oliveira, 1995. 
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to the north within the Amazonian drainage system, Jaruru is  in 
the drainage system of the Paraguay  river near the divide be- 
tween the two river  basins. 

As south-eastern Mato  Grosso  is on the frontier  with Bolivia,  it 
was considered a strategic region first  by the Portuguese and 
later by the Brazilian  state.  Hence,  it  was  penetrated  by  occasional 
small  military  expeditions and garrisons since the 17th century as 
well as by prospectors seeking gold and precious stones. In the 
1920s there was also some movement into south-western Mato 
Grosso  by  cattle  ranchers  from the south-east, but these were of 
minor  consequence  for the forests as they mainly  occupied  savan- 
nah  areas south of Jaruru. Forest  clearance  in the Jaruru  area did 
not  commence  until the 1950s and did  not  become  important  until 
the 1970s and 1980s, when it  was  stimulated  by the military  govern- 
ment’s  programme to occupy the Amazon region. As with the SHo 
Felix do Araguaia area to the north-east,  deforestation  was  rapid.  In 
the 1970s it was  promoted  by  subsidies  for  ‘development  projects’. 
It accelerated in the 1980s with the completion of the CuiabP- 
P8rto Velho highway and was  also stimulated by several other 
components of the Polonoroeste programme. A gold rush in 
nearby areas  brought more immigrants in the early 1980s. The 
surviving indigenous population had  been confined to reserva- 
tions after  many  conflicts  in the 1960s. 

Poor immigrants from Brazil’s east, especially from Minas 
Gerais,  were  attracted to Jaruru  in the 1960s by  land  speculators, 
ranchers and timber enterprises who claimed the land and  who 
allowed the immigrants to cultivate  parcels for self-provisioning 
while  cutting the virgin  forest  for  timber at less than subsistence 
wages, subsequently to make  way for pastures and commercial 
crops.  Once  valuable  timber  was  removed  and the remaining  for- 
ests cleared,  most of these migrants  had to move on to repeat the 
process  in other still forested regions. 

About 200 peasants  in the study  area,  however,  had  continued 
to squat on a 2000 hectare  holding of an absentee  land  speculator 
living  in SHo Paulo  instead of moving  on.  In the early 1980s this 
owner’s  heirs hired pistoleros (armed  thugs) to remove the squat- 
ters.  The  peasant  occupants  resisted  with  machetes  and  shotguns, 
waging a virtual  guerrilla  war  for  several  years  with  casualties on both 
sides. With the return of a civilian  government  nationally,  the  squat- 
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ters were promised that the land  they  occupied  would be expro- 
priated by  INCRA and redistributed to its  occupants.  In 1993 they 
still  lacked  legal  titles  and  feared  that  speculators  would  again  at- 
tempt to oust them in order to capitalize on rising land prices. 
Meanwhile, they had established a  viable  community and  had 
adopted peasant farming  systems that were far  more sustainable 
ecologically and socially than  the large ranches and commercial 
farms that dominated  most of the surrounding area. 

Actually, land  concentration  in  Jaruru  was  not as extreme  as  in 
most of  Mato Grosso or in  much of the rest of  Brazil. The 1985 
agricultural census showed 32 properties of over 1000 hectares 
each and one of these was 27,000 hectares.  This 2.5 per cent of 
the farm  units  included 60 per cent of the land. At the same  time 
nearly 83 per cent of the farms were less than 100 hectares  each 
and included 16 per cent of the land  in  farms. Most larger  owners 
claimed  ‘legal’  titles  while  most  smallholders  were  squatters or ten- 
ants and hence not eligible to receive  official subsidized credit. 
Land titles had commonly been initially acquired by grileiros, as 
in the other case  study  areas. 

The  case study looked particularly  at the squatter communi- 
ty’s social  organization and its  farming  practices.  It  highlights the 
environmentally  friendly nature of this  peasant  farming  system  in 
contrast to that of large  commercial  cattle  ranches and big  planta- 
tions of commercial crops such as soybeans and sugarcane.  The 
peasant farmers  initially grew corn, rice, beans, manioc and the 
like for self-provisioning.  Their fields and pastures were estab- 
lished on better  soils  near  streams or other  sources of water  inter- 
spersed with  woodlands on poorer sites. Farm units were com- 
monly  five to ten  hectares in size  depending  largely on the family 
labour force. In the 1980s they marketed increasing shares of 
their production in response both to growing demand in the re- 
gion and to increasing farm  productivity.  Large ranches, in  con- 
trast,  faced  declining soil fertility  once the soil  nutrients  left  from 
the forest  were  depleted. A typical 3000 hectare  ranch  could  main- 
tain only  from 2000 to 2500 cattle, and it  provided  year-round 
employment to about two full-time  workers,  although  part-time 
workers were employed  seasonally to clear brush from  pastures. 

In the late 1980s some  government  agencies and NGOs were 
able to obtain  access to state and World  Bank funds that became 
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available  in  Mato  Grosso to assist  small  farmers.  This  was  in  part  a 
political  response  to the widely  publicized  ecological  and  social  dis- 
asters  associated  with  the  original  Polonoroeste  project.  The  techni- 
cal  assistance and credits provided to small producers, however, 
were frequently wasted, largely  because of the lack of real  par- 
ticipation  by the intended  beneficiaries.  In Jaruru, a  small-farmer 
cooperative  was  in  practice  controlled by state  and NGO employ- 
ees.  Large  NGO-channelled  investments  designed  to  produce  char- 
coal  from babaGu nuts and sugar  from  cane  for  local  use  failed. 
They were soon swallowed  by the jungle.  Another  cooperative 
was  forced to assume  large  debts  for  vehicles  that  were  later  ‘sto- 
len’. A huge million-dollar state investment  in an automated  fac- 
tory to convert  manioc and maize into flour  packaged for com- 
mercial  sale was abandoned, leaving  small producers with more 
unpayable  debts. 

INCRA’s project to provide  titles to the squatters  was  resisted by 
its  intended  beneficiaries, who had  never  been  consulted.  Instead 
of respecting the informal  land  divisions  already  made on the basis 
of ecological  conditions and family  labour supplies, INCRA pro- 
posed to give  each  family  rectangular  25-hectare  lots  laid out on  a 
map  in  its  urban offlce  with no regard  for  variable  topography,  ecol- 
ogy or family  needs. 

The evolution of deforestation in the  Ribeira de Iguape river 
basins 
The  Ribeira de Iguape  river  basin  is  located  in the south-eastem 
corner of the state of SHo Paulo,  with  a  small  portion  extending 
south-westwards  into the state of Parang.  The S20 Paul0  part of the 
basin  covers  1.7  million  hectares.  This  is about 7  per  cent of the 
total  area of the state of SHo Paulo,  but  in 1990 it  included  some 
60 per  cent of the entire  state’s  remaining  forest  area.  In 1330, the 
state as a  whole  was  only  7  per  cent  forested,  but the Ribeira  ba- 
sin was  still  54 per cent under forest cover. In the 16th century, 
however, 82 per cent of the state was estimated to have been 
forested, while forests had covered  95  per  cent of the Ribeira  ba- 
sin.  The  Ribeira  basin  forests  now  include the largest  remaining 
remnants of  Brazil’s once  extensive  Atlantic  coastal  forests. 

8 Based on S Angelo-Furland and FA de Arruda Sampaio, 195. 



46 AGRICULTURAL EXPANSION AND TROPICAL DEFORESTATION 

The  Ribeira  river drops steeply  from the SHo Paulo  plateau  (at 
an elevation of about  1000  metres) to sea  level  near  Iguape,  only 
some  100  kilometres to  the east. Rainfall  is abundant, averaging 
nearly 2 metres  annually, and the climate  is  sub-tropical.  The  re- 
gion’s  geologic  history  together  with  heavy  rainfall and the sharp 
drop in elevation produced an extremely rugged topography. 
Most soils are poorly suited for modern agriculture except in 
flood plains and small scattered valleys. These ecological  con- 
straints  largely  explain the Ribeira  basin’s  slow deforestation com- 
pared to that  in the rest of the state. Only some 3 per  cent of the 
Ribeira basin area had been deforested by  1962. In SHo Paulo 
state, excluding the Ribeira basin, on the other hand, almost 17 
million hectares of forest (over 90 per cent of its forested area) 
had been cleared between 1854 and 1962. 

Deforestation  in the area accelerated sharply after the 1950s. 
Over 40 per cent of the Ribeira  basin’s forest cover was elimi- 
nated  between  1952 and 1985,  while  much of the remainder  was 
badly degraded. Soils and  topography in the rest of the  state 
were mostly  well suited to commercial  farming,  making  it  profit- 
able to clear the forests to produce cash crops such as coffee, 
sugarcane, cattle and other commercial  activities as soon as do- 
mestic and export  markets  became  available  after the mid-13th  cen- 
tury.  Rapid  deforestation  after  1950  in the Ribeira  basin requires 
other explanations than agricultural  expansion  in spite of its  prox- 
imity to rapidly  industrializing  metropolitan SHo Paulo. 

The Ribeira  basin’s indigenous  population (the Guaina)  had 
caused  little  deforestation.  Sixteenth- and 17th-century  Portuguese 
colonists were drawn to  the area principally  in search of gold. 
Gold production became important during  the 17th and 18th 
centuries. This resulted in  a significant population increase re- 
quiring food. The 19th-century imperial  government  vigorously 
promoted  agriculture  in the region and it  became an exporter of 
rice and manioc to other  parts of  Brazil. A canal  built in the mid- 
19th  century to make  Iguape  a  deep-water  port soon silted,  slow- 
ing  cash crop expansion.  In  any event, agricultural  activities  had 
caused  very  limited  deforestation in the region.  The  arrival of Japa- 
nese  colonists  in the early  20th  century  stimulated  rice production 
and also introduced the cultivation of tea and several other 
commercial crops such as tomatoes. Banana production in the 
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valley  for the SPo Paulo urban market  increased  rapidly  after the 
1920s. Also, there had been some  commercial  logging to meet  de- 
mands  from  urban SPo Paulo.  Nonetheless,  by the early  1950s  only 
41,000  hectares of the region’s  original  forest of over 1.5 million 
hectares  in  1500  had been converted to other uses (2.8 per cent 
of the original  forest  cover). 

Small peasant  farming  communities  producing  mostly  for their 
own  self-provisioning  had been established  in  scattered  locations 
throughout the river  basin during the colonial and imperial  peri- 
ods. For example, slaves abandoned by their owners in the 17th 
century  when  gold  was  exhausted  in the middle  valley  established 
the community of Ivaporunduva.  Its  church  was  constructed  in 
1630 and 78  families,  all descendants of the original  slaves,  con- 
tinue to farm the area.  They  developed  sustainable  farming  systems 
that  require five- to ten-year  fallows  with  second  growth  forest  veg- 
etation  for  many of their crops.  These peasants have no legal  ti- 
tles to their lands, however,  even though  their forebears had 
been farming  it  for three centuries. Moreover,  new  environmen- 
tal  legislation  has  made  them  criminals if they  continue  with their 
traditional  farming and extractive  practices. Also, a hydroelectric 
project threatens to flood  their  lands and homes, but as squatters 
they may not  receive compensation. 

Many similar  peasant  communities were established  later  in 
various  localities  throughout the region,  especially  after the 1920s. 
These  peasant  farming  systems,  however,  have been responsible 
for  only a minute  fraction of the deforestation that occurred  after 
1950. 

In the 1950s urban S P o  Paulo had already become Brazil’s 
wealthiest and largest city. A new  highway through the Ribeira 
basin  linking SPo Paulo  with  ParanQ contributed to a speculative 
rise  in land values. Many  of the region’s  previously  inaccessible 
forests became  attractive  for  commercial  logging. Also, land be- 
came  potentially  valuable  for  recreational uses as well as for the 
possible development of hydroelectric  projects and more inten- 
sive uses of other natural  resources.  Under the military  dictator- 
ship after  1964, the region was briefly a site of guerrilla  activity. 
Secondary roads were constructed by the army, making land 
speculation even more attractive. 
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The military government imposed no restrictions on specu- 
lators (grileiros) and  absentee  owners acquiring titles to large 
holdings. Low or non-existent land taxes, liberal tax credits for 
‘land  improvement’, cheap credits  for  large landowners and land 
values  consistently increasing more  rapidly than inflation,  made 
land speculation profitable for those who could afford the initial 
investment. As soon  as valuable timber was  sold, most large 
landowners  converted large portions of their  forest  areas to 
pasture. This was  not  because cattle-growing in the area was 
economically valuable but  rather because forest clearance was 
legally considered to constitute ‘land improvement’. In a situa- 
tion  where  overlapping and conflicting land titles were com- 
mon, owners  had big incentives to replace  forests with pas- 
tures in order  to legalize their  property  and to obtain  state 
subsidies  even if the  pastures  were of dubious  and  declining 
productivity. 

As mentioned  above,  most  peasant  farmers  in the region  have 
no valid  legal  titles to  the lands they occupy even though they 
and their ancestors may  have  held  it for generations. Many more 
recent settlers were given  provisional  titles upon making an ini- 
tial  payment, but when their lands were claimed by speculators 
the authorities  frequently found the provisional  titles  illegal  even 
though the small  landholders  had  receipts  for their purchase and 
had  been  paying  annual  taxes  for  many  years.  Thousands of peas- 
ants have lost their lands, without compensation, to speculators 
and to government development or conservation projects.  They 
have had to move on to other forest areas, to city  slums or  to 
remain  as  illegal and precarious  squatters. 

In 1990, half  of the land  holdings were of less than 10 hectares 
each,  but  included  only 3.7 per cent of the land. Large owners of 
over 100 hectares  controlled 70 per  cent of the  land  but  accounted 
for  only 8 per cent of the number of farm  units reported. Most 
small  units were operated by squatters or tenants. 

By the end of the 1980s, nearly 60 per cent of the region’s  lands 
had  been  legally  incorporated into parks or other strictly  protected 
areas.  This  has  left thousands of peasant  families  as  illegal  squatters 
on what  many  believed to  be their own lands.  Conflicts  have been 
widespread, as have been  the loss of traditional livelihoods by 
rural people. Meanwhile, land speculation for recreational  devel- 
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opment has become a  major contributor to deforestation  in  sev- 
eral  areas. 

The  rural  population  in the region  during the period of rapid 
deforestation  actually  decreased  from 169,000 in 1970 to 154,000 
in 1980. In 1970, nearly 70 per cent of the region’s  total  popula- 
tion  was  rural  but  in 1980 only 40 per  cent  were  rural  residents. By 
1991 the  rural  population  had  increased  slightly to a  little  over  its 
1970 level, but the urban population accounted for  nearly two- 
thirds of the region’s 485,000 inhabitants.  The  Ribeira  basin  was 
still  by  far the least  densely  populated  region  in the state of SHo 
Paulo. 

Deforestation  slowed  markedly  after 1985, in part due to eco- 
nomic  recession  and  in  part to conservation  initiatives  by NGOs 
and  the state as well as  the extensive deforestation that had al- 
ready taken place in accessible areas potentially  valuable  for 
other land  uses.  Recent  conservation  efforts,  however,  have been 
uncoordinated.  Their  negative  implications  for the rural  poor  were 
not  adequately  taken  into  account,  generating  a  host of new  social 
and  ecological  issues. 

Conclusiong 
The five  local  level  case studies just  reviewed support the hy- 
pothesis that government  policies  have been the principal  cause 
of recent  tropical deforestation in Brazil.  Rural population pres- 
sures and careless  peasant  farming  practices  have at best  played 
only  a  very  minor  role.  Land tenure and related  institutions,  how- 
ever,  have been major  factors  both in generating the policies that 
encouraged undesirable deforestation and in  determining their 
negative  social and ecological  impacts. 

State  policies  aimed  at  integrating  ‘unoccupied  regions  into the 
national  economy  have been particularly  decisive  in  accelerating 
deforestation.  Alternative  approaches  could  have  been taken with 
much  lower  social,  ecological  and  economic  costs  and  with  much 
greater  potential  benefits.  These  alternatives,  however,  would  have 
required the mobilization and support of popularly  based  social 
forces.  Land  settlement  policies  contributed to undesirable  tropi- 
cal deforestation as they were designed to  be a substitute for, 

9 Based on Plinio Arruda Sampaio and Francisco Armda Sampaio, in Angelo-Furland and 
de Armda Sampaio, 1395. 
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instead of a complement to, badly  needed  agrarian  reform.  Moreo- 
ver,  both  economic  integration and settlement  policies  were  accom- 
panied by widespread  corruption of all  kinds. 

Policies ostensibly designed to protect the environment as 
well  as those to protect  indigenous  populations and other groups 
of the rural poor have been ineffective in approaching  their 
stated objectives.  On the contrary, they have frequently contrib- 
uted to the negative  social and environmental impacts associ- 
ated with undesirable tropical deforestation. The inefficacy of 
government environmental and social protection policies may 
often be a purposeful ‘non-policy’ designed to produce irre- 
versible situations on  the ground  that contribute to short-term 
profits by powerful state  support groups. On balance, they ac- 
celerated tropical deforestation. Several aspects of the Brazilian 
and  the  other country cases will be  considered again in con- 
cluding chapters. 

DEFORESTA~ON AND AGRICULTURAL EXPANSION 
IN  GUATEMALA^^ 

Guatemala  is a small central American country with an excep- 
tionally rich biodiversity.  Mountain ranges  extending from the 
Atlantic coast in the  east to the Pacific in the west divide the 
country into a relatively dry southern zone and a humid region 
in the  north, while sharp differences in altitude ranging from 
sea-level to over 4000 metres have resulted in numerous dis- 
tinct  ecosystems  in each region.  The country was  almost entirely 
forested when  the Spaniards arrived in  1500, although  there 
was some transitional forest-savannah vegetation in the  south. 
Forests now cover about 40 per cent of the country and they 
are disappearing rapidly. 

A dense indigenous population in what is now the Peten in 
the north  had  constituted part of the Maya  civilization that flour- 
ished  in Meso  America  from the 6th  century BC to the 10th  cen- 
tury AD. Mayan  city-states  were abandoned  some five or six centu- 
ries  before the arrival of the Europeans.  Deforestation of  much  of 
the Peten to make  way  for  maize and bean production to feed 

10 Based  largely on I Valenzuela, 1996. 



TROPICAL DEFORESTATION AND AGRICULTURAL EXPANSION IN THE CASE STUDY COUNTRIES 51 

Mayan urban centres, as well as to supply  them  with  timber and 
fuel, is believed  by  many authorities to have contributed to this 
precipitous decline.  The  Peten was again heavily forested in the 
16th century. 

Present-day  Guatemala  consists  of  109,000  square  kilometres, 2 
per  cent  the size of  Brazil. Its population of 10.3  million  in  1994, 
however, was 6.5 per  cent that of Brazil’s, making Guatemala 
rather densely populated by  Latin  American standards. Moreo- 
ver, its population continues to be predominantly rural (about 
60 per cent in  1994) in spite of urban population growth being 
twice  as  rapid  as  in  rural  areas  during  recent  decades.  Total popu- 
lation  was  increasing  during the 1980s  at an annual  rate of nearly 
3 per cent. 

Guatemala’s population is predominantly indigenous, espe- 
cially  in  most  rural  areas.  In  all the Americas,  only  Bolivia has a 
similarly high proportion of its people  who retain their indig- 
enous languages and many of their traditional customs. Some 
two-thirds of Guatemala’s rural population speak  one of over 
two dozen native  dialects as their mother-tongue and a  big pro- 
portion of them  have  little  knowledge of Spanish.  From  early  co- 
lonial  times the indigenous  peoples  were  considered to be ‘wards’ 
of the conquerors, with  few autonomous rights. Their forced la- 
bour for large land owners and ‘public  works’ was legally  sanc- 
tioned  until the Arevelo  reforms of the late  1940s.  They  were the 
principal victims of the civil  war that resulted in  over  150,000 
deaths during the last three decades. For  five centuries  Guatema- 
la’s indigenous peoples have been dominated by  a  mainly  Span- 
ish-speaking oligarchy that controlled most  political,  economic 
and cultural  institutions  including the lands and other natural  re- 
sources it deemed to be commercially  valuable.  The  country’s so- 
cial structure has become  increasingly  complex,  especially since 
the growth of modern commercial agro-exports in the 20th  cen- 
tury. Nonetheless, the widely  perceived divide between ‘whites’ 
(crioZZos of European descent) and Zadinos (of mixed European 
and indigenous descent), on the one hand, and indigenous peo- 
ples, on the other, is  a  social  reality that has to be taken  into  ac- 
count  in  dealing  with  deforestation  issues. 

Closely related to this ethnic cleavage  is the control of agri- 
cultural land  by a  small landowning elite. Land ownership in 
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Guatemala is probably the most concentrated of any country. 
Some  10,000  large  landowning  families and corporations  control- 
led over  two-thirds of all  agricultural land in the late 1970s and 
this situation  continues  nearly  unchanged. There are estimated to 
be over 800,000 rural  households,  most of whom are nearly  land- 
less or landless. Of 600,000 farm  units  recorded  in the 1979  cen- 
sus, 60 per  cent  were of less  than 1.4 hectares  each.  In  other  words, 
a  little  over 1 per cent of the agricultural  population  controls two- 
thirds of the land while 70 per cent are landless or nearly  land- 
less. The  majority of these rural  families  with inadequate and in- 
secure  access to sufficient  land to enable them to have  acceptable 
livelihoods are indigenous peoples. A great many  of the rural 
poor and destitute, however, are descendants of European immi- 
grants and consider  themselves to be whites or Zadinos. Cultural 
differences  reinforced by a long history of ethnic discrimination 
often  impede these rural poor from  uniting  with their indigenous 
neighbours  in attempting to bring about a  more equitable agrar- 
ian structure. 

Increasing the production of agro-export crops controlled by 
a  few large land owners was a  dominant  objective of state poli- 
cies since early colonial times. The best accessible farm lands 
were reserved initially for the production of export  crops such 
as indigo, cochineal, cocoa and sugar. Coffee production for  ex- 
port became  important  in the late 19th and early  20th  centuries. 
This stimulated the immigration of German  coffee producers as 
well as coffee production by several native Guatemalan large 
landholders. Banana production for export near both  the Atlan- 
tic and Pacific  coasts  also  commenced on a  large  scale,  principally 
on huge land  concessions granted to the United  Fruit  Company, 
a  United States-based transnational enterprise. Within 50 years 
after  the so-called ‘liberal’ reforms began in the late 19th cen- 
tury, over  a  million hectares held by the church and by indig- 
enous groups were confiscated  by the state and granted to large 
coffee producers alone. Much more good agricultural land was 
taken from smallholders and allocated to large producers of 
other agro-exports. Most  of these expropriated lands  were soon 
deforested, while the displaced peasants had to move to less  ac- 
cessible  areas where they  cleared  forests to make  way  for  subsist- 
ence crops. 
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Agro-export expansion financed the ‘modernization’ of large- 
scale  commercial  agriculture  together  with  much of the infrastruc- 
ture and economic  activities  servicing  it.  It  also  produced  a  small 
class of capitalist entrepreneurs and a  growing  middle  class. Po- 
litical and social institutions, however,  remained  rigidly authori- 
tarian and quasi-feudal. The Second World War cut off Guate- 
mala’s German market for coffee exports  and left the coffee- 
dependent sector of the oligarchy in disarray. A middle class- 
led urban-based popular movement gained momentum, leading 
to  the fall of the Ubico dictatorship and  the recall of Arevalo 
from exile to head an elected reformist government in 1944. 

Important  social  reforms were commenced  in the late 1940s. 
These  culminated  in an important  agrarian  reform  in 1952 during 
the democratically  elected  Arbenz  administration.  About  a  million 
hectares  from 1000 expropriated  large  estates  were  distributed to 
some 100,OOO landless  peasants  between 1952 and 1954. The  reform 
was  carried out with  little  violence or corruption  and  peasant  ben- 
eficiaries  received  credit  and  technical  assistance.  Food  production 
actually  increased.  This  land  reform sparked a  violent  reaction  by 
the landowning oligarchy and by  foreign  investors such as the 
United  Fruit  Company.  The  Arbenz  regime  was  overthrown  by  a 
United  States-backed  military coup in 1954. All the expropriated 
lands  were  taken  from  peasant  beneficiaries  and  returned to former 
large  owners.  The  counter  reform  was  followed  by  four  decades of 
military repression and costly  civil  conflict.  Hopefully, the 1996 
peace  settlement  will  help  bring  this  ugly  period to an end. 

Meanwhile, deforestation and the modernization of export- 
oriented  commercial  agriculture  accelerated.  In the 1950s close to 
70 per cent of Guatemala  was  still  covered  by forests. This  im- 
plied that about one-fourth of the country’s forests had been 
cleared  for  agriculture and other uses  since the Spanish  conquest, 
with most of this forest clearance taking place during the early 
20th century. By 1990, however, only about 40 per cent was 
forested. More forest  had been cleared  during the last three dec- 
ades than during the previous  five  centuries. Much  of the remain- 
ing  forest  has been badly  degraded  by  logging  and  in  some  cases 
by over-exploitation for fuelwood. 

Agricultural  expansion  after the 1950s continued to be a  prin- 
cipal  factor  directly  leading to deforestation.  Forests  were  cleared 
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both to make  way for agro-export crops and  to accommodate 
self-provisioning  peasants  displaced  by  large  export crop produc- 
ers and other concomitants of agricultural  modernization such as 
mechanization. The production of new non-traditional exports 
such as cotton and beef expanded rapidly,  in the 1960s and 1970s, 
while sugar and coffee production also continued to increase. 
Forests  in  big  holdings on the southern Pacific  coast  were  rapidly 
cleared  for  the  production of cotton,  pasture  and  sugarcane.  Thou- 
sands of peasant  families  migrated  yearly to the cities and thou- 
sands more were pushed to remaining forested frontiers such as 
the PetCn. The  United  States government, the World Bank, the 
Interamerican Development  Bank and many other international 
sources provided the government with low-cost loans to ‘mod- 
ernize’ its  economy.  Large-scale agro-export producers received 
over 80 per cent of all  agricultural  credit  in  Guatemala between 
1956 and 1980. 

The deforestation stimulated by agro-exports and agricultural 
modernization  was  complemented  by the state’s  colonization  pro- 
gramme.  This  was  initiated  primarily to ease  peasant  pressures  for 
agrarian  reform  after  the  Arbenz  administration’s  reform  had  been 
annulled  by the military  government.  There  were a few  small  land 
settlement  projects  in the south, but the government’s  big  coloni- 
zation  effort was in the north and especially  in the Pet&.  It  re- 
ceived  international  financial and technical  assistance  for a massive 
land  settlement  programme  under the umbrella of the Alliance  for 
Progress. As will  be seen later  in the discussion of the two local- 
level  case  studies, the deforestation  processes  associated  with  this 
programme  were  very  similar to those  analysed  earlier  in  the  Bra- 
zilian  Amazon region. Few peasants benefited, but hundred of 
thousands of hectares of forest were cleared. 

The  Guatemalan  economy  grew by over 5 per cent annually 
during  the 1960s and 1970s. It slowed badly during  the 1980s 
when terms of trade  deteriorated  and  the internal war took a 
heavy toll, but it picked up again in the early 1990s. In 1994 
Guatemala  was  classified  by the World  Bank as a lower-middle- 
income country with an estimated average per capita national 
income of US$1200. Its income distribution, however, was esti- 
mated by the Bank to be the most skewed in  all  Latin  America 
with the exception of much higher income  Brazil.  Some 70 per 
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cent of Guatemala’s rural population was classified as  poor in 
the early 1990s and over  half of these  poor were destitute. In 
many indigenous regions nearly everyone was destitute (with 
incomes  below only one half the poverty line). 

At local  levels  deforestation  processes were diverse and their 
social  dynamics  complex. A case  study of deforestation  in the de- 
partment of Totonicapan  in the western highlands was carried 
out in the early 1990s for UNRISD (Utting, 1993). Some 30,000 
indigenous  families  lived  in the region and most were cultivating 
parcels of less than one hectare each.  Their production was pri- 
marily for self-provisioning and local  markets.  The  community’s 
customary livelihood system depended partly on forest prod- 
ucts for artisanal furniture making and their sale throughout the 
country. Its forests also provided wood for fuel, local construc- 
tion needs, fertilizers, water supplies and a host of other uses. 
Large areas of communally held pine forests had been kept in 
sustainable  high-level  production to meet the community’s  grow- 
ing population’s  many needs even though nearly  all forests had 
been cleared  in  neighbouring  regions  with  similar  ecological  con- 
straints and population  densities. 

This  traditional  land  management  system  in  Totonicapan broke 
down in the 1980s, however, when outsiders invaded the com- 
munity forests to steal valuable white pine bark for sale to pro- 
vide  tannin  for  leather  manufacture and also to rob  merchantable 
timber.  In spite of having  legal  title to the land and the communi- 
ty’s efforts to protect its forest resources, the indigenous land 
owners were powerless to stop bark strippers and other thieves 
who were sanctioned by the state’s  military and police. Indian 
forest guards who attempted to resist were denounced as sub- 
versive  guerrilla  sympathizers. 

For the present  research, two additional  case  studies  were  car- 
ried out. One was  in the PetCn and the other in La Sierra de las 
Minas. These are summarized  below. 

Forest destruction and protection  in  the  Petin 
In spite of having been heavily  deforested  by the Mayas over one 
thousand years earlier, in the mid-20th century four-fifths of the 
Pet& was covered by  moist tropical forests together with a few 
small areas of pine forest. Most  of the PetCn is a well watered 
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low-lying  plain  only about 200 metres  above  sea-level.  Soils tend 
to be shallow,  lying  directly on bedrock. Many of  the region’s 
soils can be moderately productive for the  sustainable produc- 
tion of crops  or  pastures if carefully used  as  components of 
agro-forestry  systems,  but  for  the most part  they  are  unsuited 
for  modern  high-external-input agriculture. The Peten covers 
36,000 square kilometres of northern Guatemala,  which  is a lit- 
tle  over one-third of the area of the entire country. It had only 
about 3 per cent of the country’s population in 1990. Population 
growth  in the region has been very rapid since the 1950s when 
the Peten  had  only a few thousand inhabitants. The  area  still  in- 
cludes  two-thirds of the remaining forest area in all  Guatemala. 
Deforestation in the  Peten  currently  amounts  to over 50,000 
hectares annually. 

Selective  logging of high  quality  mahogany and cedar for  ex- 
port commenced  in the 19th century.  This  was  limited to areas  ac- 
cessible by rivers that made the transport of logs  to seaports eco- 
nomically  feasible.  Rapid deforestation  did not commence  until 
the 1960s, when the construction of roads financed by interna- 
tional credits opened  the region to timber exploitation, specula- 
tors, settlers and cattle ranchers. Cattle grazing had previously 
been restricted to accessible  semi-savannah  areas. 

Land speculation exploded in the Peten as soon as  plans  for 
the construction of a road  connecting  Flores  in  central  Peten  with 
Guatemala City became  known.  Ranchers,  timber  merchants, de- 
velopers and speculators of  all sorts, both foreign  and  domestic, 
rushed to secure titles to large parts of the Peten.  Their  task  was 
made  easier by the military  government,  many of whose  members 
joined  in the quest  for  land  titles.  Moreover, the administration  of 
the Peten was entrusted  to  a state-controlled corporate body  re- 
sponsible for the region’s  promotion and development (EYDEP) 
created in 1959. With the spread of guerrilla  activities in the Peten 
this  state  corporation  was  promptly  transferred  to the department 
of defence,  making the Guatemalan  army the sole government of 
the Peten  from 1960 until 1987, when other state agencies  were 
permitted to  operate  there more  normally. 

Deforestation in the Peten proceeded in a  pattern similar to 
that already  described  in Mato  Grosso.  Once  roads  were opened, 
commercially accessible, valuable timber was removed. Large 
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ranchers and speculators  encouraged poor migrant  workers and 
tenants to clear  remaining  forest  to  grow  subsistence  crops.  These 
were  followed  by  pastures as soon as initial  soil  fertility  declined 
after  a  year or two. At the same time, other poor migrants  from 
the south commenced slash-and-bum agriculture  in  forest areas 
still  regarded as state  lands or claimed  by  large  landholders  with 
disputed  titles.  Others  came as part of the state-sponsored  coloni- 
zation  programme during the 1960s with  promises of provisional 
titles and official  assistance.  Much  of the land  designated  for  colo- 
nization  by  smallholders,  however, was in  fact  given to army  of- 
ficers and politicians.  Credit and technical  assistance  seldom  ar- 
rived. As forest  clearance  was  regarded  by the authorities  as  proof 
of improved  land use, which was required to obtain  land  titles, 
both  big  speculators and poor migrants had an additional  incen- 
tive to clear as much  forest  as  possible. 

The situation in the PetCn was further complicated by guer- 
rilla  activities  in the 1960s and 1970s. The  army  destroyed  many 
forests  along roads with  chemical  defoliants to reduce  cover  for 
guerrillas.  Villages and cooperatives were often completely de- 
stroyed, with  numerous  residents  killed. Many indigenous  com- 
munities  fled  to Mexico.  Lawlessness and  violence  were  augmented 
by booming drug trafficking  often  controlled  by the army  itself. 
Poppy  cultivation  spread  in  many  formerly  forested  areas. 

As noted  earlier,  immigration to the PetCn from the rest of ru- 
ral  Guatemala  accelerated  rapidly  after 1960. Poor ladino peas- 
ants and farm workers arriving  from the south-west and south- 
east found their agricultural practices poorly adapted for the 
PetCn’s soils and climate. Modern inputs  were unavailable or 
unaffordable.  Their  soils  quickly  degraded and many abandoned 
their lands to cattle ranchers while  they  sought  employment  in 
towns or elsewhere.  Indigenous  immigrants  usually  brought  more 
sustainable  farming  systems  that  included  agro-forestry. Also, early 
ladino colonists  readily adopted sustainable  practices  developed 
by other indigenous  groups  that had been long-term  residents  in 
the region.  Peasant  immigrants,  however,  usually had insecure 
rights to the lands  they  occupied,  regardless of their origins and 
farming  practices. 

The rapid destruction of the PetCn’s forests has apparently 
not been slowed  significantly  by numerous initiatives  ostensibly 
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designed to protect them, nor have  laws and agencies supposed 
to protect the rural  poor been effective  in  doing so. The  Peten  in- 
cludes many potential  tourist  attractions  such as the ancient Mayan 
city of Tikal, a little north of Flores. It also has petroleum and 
many other natural resources in addition to its forests and agri- 
culture. State agencies responsible for protecting these natural 
endowments and for their rational use, however,  were  virtually 
non-operative in the region  from 1960 until 1987. When they 
were able to function normally, they were hampered by inad- 
equate resources, poorly trained personnel, frequently corrupt 
administration  and,  above  all,  by  conflicting  political  pressures  and 
interferences. By the early 1990s numerous  international NGOs 
and aid  agencies were pouring millions of dollars into the Peten 
to help protect  its  flora  and  fauna. Many seemed  oblivious to the 
socio-political  obstacles  faced on the ground by anyone attempt- 
ing to foster more sustainable development of the PetCn. 

The Mayan Biosphere Reserve in the Peten that was estab- 
lished  in the late 1980s covers  nearly  one-third of the entire area. 
It  includes a strictly  protected  area of 800,000 hectares and a sur- 
rounding partially protected multiple-use zone of 650,000 hec- 
tares. Adjacent  buffer  zones were also  created  in  which  residents 
would benefit from special technical assistance and educational 
programmes.  In 1994, however, the reserve was still  subject to 
many  invasions  (especially  by  loggers) and conflicts.  Some  local 
officials feared loss of their prerogatives and authority.  Peasants 
had never been consulted and feared loss of their livelihoods. 
The  reserve was administered by the National  Council  for  Pro- 
tected Areas  (CONAP). There  was  considerable  bureaucratic com- 
petition  between CONAP and other government  agencies  such as 
the National  Forest  Service (DIGEBOS) over their respective  re- 
sponsibilities and also their access to funds flowing  in  from  for- 
eign sources for environmental protection. Political support for 
the reserve’s consolidation remains uncertain. Nonetheless, its 
creation represented a major initiative that constituted an offi- 
cial recognition of the seriousness of the region’s environmen- 
tal problems. 

There were numerous other initiatives towards more  sustain- 
able development in  the region, mostly  by  NGOs. The  govern- 
ment  was developing a National  Forestry  Plan of  Action, but no 
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practical  effects  had  yet  been seen in the Peten  by the mid-1990s. 
The  difficulties are enormous. For example,  a  journalist who ex- 
posed illegal  smuggling of valuable  timber to Mexico was  attacked 
and  beaten and forced  into  exile  by death threats.  Employees of 
the state agency that administers  protected areas (CONAP) were 
attacked  when  they  discovered  timber  robbers. NGO and  govern- 
ment  offkials who reported  massive  timber  smuggling  into  Belize 
to their respective head offices  in  Guatemala  City were prohib- 
ited  from returning to that area.  Deforestation therefore seems 
likely to continue  for  some  time  still. 

Deforestation and agriculture in La Sierra de las  Minas 
In  1990  Guatemala’s  legislature  approved  a  law  creating the Bio- 
sphere Reserve of  La Sierra de las Minas as a part of  UNESCO’s 
Man and the Biosphere (MAB) programme’s  world-wide  network 
of nature  reserves.  The  Reserve  is  planned to have  a  strictly  pro- 
tected nucleus of 105,000 hectares plus 4200 hectares of badly 
degraded land to be replanted, 34,600 hectares designated for 
regulated multiple uses, and 91,800 hectares of buffer  zone be- 
tween the strictly  protected  and  multiple use area.  It  is  adminis- 
tered by  a  council presided over  by CONAP, but its direct ad- 
ministration is entrusted  to a  Guatemalan NGO, La Fundaci6n 
Defensores de la  Naturaleza (FDN).  FDN is  largely  financed  from 
the United  States  and other foreign  sources.  This  Reserve  is  only 
about  one-sixth the size of the Mayan Biosphere  Reserve  described 
above.  Unlike the latter,  which  was  entirely  within the department 
of the Peten, the Sierra de la  Minas  Reserve  cuts  across 5 of Gua- 
temala’s 13 administrative departments. 

La Sierra de las Minas  is  a mountain range extending some 
120 kilometres north-east from the country’s central high pla- 
teau north of Guatemala  City down to its  largest  inland body of 
water, Lake Izabal,  near the Atlantic  Coast,  just  south of the fron- 
tier  with  Belize. The Reserve’s width ranges between 10 and 30 
kilometres and its  total  area  is  about  236,000  hectares.  It  is  more 
or less bounded on the west  by the main  highway  from  Guate- 
mala  City to Cob%n  in the department of  Alta  Verapaz. Its north- 
ern boundary is the Polochic  river  valley,  which  is  narrow and 
steep in  its upper reaches  but  much  broader  and  flatter  near  Lake 
Izabal. On the south it  is bounded by the much  wider  and  more 
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densely populated Motagua  valley.  This  valley also  provides Gua- 
temala City’s rail and road connection with its  Atlantic port of 
Puerto Tomsis. The Motagua  valley  is one of the country’s  princi- 
pal  industrial  zones as well as accounting  for  nearly  one-fourth of 
Guatemala’s  irrigated  land and nearly one-tenth of its  total popu- 
lation.  The two valley  bottoms are excluded  from the Reserve. 

The  Motagua  valley and later the Polochic  valley were mostly 
divided  into  large haciendas early  in the colonial  period,  although 
a few indigenous communities remained in the Polochic area. 
Like the Pet&, the Polochic  valley  had been a  site of  Mayan cities 
until they were abandoned some five centuries before Spanish 
colonization. La Sierra de la  Minas took  its  name  from  mining ac- 
tivities that began on its steep slopes in the colonial  period and 
some of which  still  continue. 

Elevations  in the Reserve range from  mountain peaks of over 
3000 metres to only  some 200 metres  above sea level near Lake 
Izabal. Rainfall reaches 4000 millimetres annually in the  upper 
Polochic  valley and exceeds 2000 millimetres along the Sierra’s 
crest, but is only some 500 millimetres at lower  elevations of its 
southern slopes. Soils tend to  be rather shallow and subject to 
accelerated  erosion when tree cover is removed.  The  Reserve  has 
at  least  five  major  ecosystems as a  result of big  differences  in  el- 
evation and rainfall. One of these ecological zones includes 60 
thousand hectares of unique ‘cloud  forest’ found only at eleva- 
tions of over 1800 metres.  These  physical and climatic  characteris- 
tics  had  generated an exceptional  biodiversity  in  what is now the 
Reserve  area. 

The Reserve and its adjacent valleys had all been forested 
when the Spaniards  arrived.  The  drier  Motagua  valley and slopes 
were covered  by  transitional  savannah  forest  with  extensive pine 
forests at higher elevations before giving  way to the moist sub- 
tropical  mixed forest cover that dominated most of the Reserve 
area’s highlands and  its  northern  slopes. Deforestation during 
the colonial period  had mostly been limited to valley bottoms 
where  trees  were removed for construction, fuel and to clear 
land for pastures and crops.  During the 19th and early  20th  cen- 
turies  there  had  been some deforestation within the Reserve 
area  associated  with  mining and later on its southern slopes,  with 
the construction of the railway  from  Guatemala  City to  Puerto 
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Tom&.  Except for a  few small peasant  settlements on  the 
southern slopes, there had been little  forest  clearance  for  agricul- 
ture in what is  now the Reserve.  This situation changed rapidly 
after the 1950s. 

Modern  commercial  agriculture expanded rapidly  in the Mota- 
gua  valley  after  1950,  stimulated  by  irrigation,  industrial  develop- 
ment and improved export markets. Most good  land  in the valley 
floor was  in  large- and medium-sized  holdings.  The  valley’s rap- 
idly growing population required increasing amounts of con- 
struction materials and fuelwood, as did nearby  Guatemala City. 
In  addition there was  also  a  lucrative  demand  for  good  cedar, ma- 
hogany, oak and pine timber  for export. As a result, commercial 
logging expanded rapidly up the Sierra’s southern slopes. Log- 
ging  activities  also opened roads for a  few peasant migrants and 
provided opportunities to pasture cattle and goats in  previously 
forested areas. In a  sub-tropical,  low  rainfall context, grazing  to- 
gether with seasonal burning to regenerate pasture resulted in 
severe  desertification of the once  forested lands above the valley 
floor up to about 1000 metres.  This area is  now  mostly  covered 
with  desert-like thorny bushes and cactus.  The land has become 
of such low  value for pasture that it is not  economical to con- 
struct new fences or  to repair  old  ones.  There are a  few  peasant 
farmers on the lower  slopes  settled  near  streams or springs  where 
they can raise crops while obtaining supplementary low value 
pasture nearby  for their livestock. Most settlements,  however, are 
at  higher  elevations where rainfall  is  more  abundant.  In the early 
1990s, there were  estimated to  be 27  small ladino settlements on 
the southern slopes of the reserve with a  few dozen families  in 
each.  Some  had  been  established  in the late  19th  century but oth- 
ers were of more recent origin. 

The ladino settlement of  Moran, for example, was first  estab- 
lished  a  century  ago  at an elevation of about  1700  metres where a 
mountain  stream  provides water for residents and their cattle as 
well as a  little  for  seasonal  irrigation.  The  village  is  accessible  from 
Rossario  in the Motagua  valley  by a steep 12-kilometre  track. It is 
transitable  during the dry  season. Older residents can remember 
when the area was heavily forested, moister and cooler.  During 
the early 20th century some forest had been removed  by slash- 
and-burn farming  practices to cultivate  maize and beans and a 
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few areas had been converted to pasture. Massive deforestation 
did not take place around Moran,  however,  until the area  was  com- 
mercially  logged  in the early 1960s. Although the community  sup- 
posedly  had  title to this  forest  area,  it  was  never  asked  permission 
by the loggers and the peasants  received no compensation. 

Since the area  was  logged,  peasants  have  faced  growing  water 
shortages and declining crop yields.  The  community  now  has 60 
households but only 250 residents.  These are disproportionately 
very  young or well  over  middle-aged, as many  members  of  work- 
ing age have  migrated or are working ‘temporarily’ elsewhere. 
Some  have gone to the Peten or found  employment  in the valley, 
while a few went to the United  States.  The settlement survives 
partly  from  remittances  sent  back by its  emigrant  workers. As the 
peasants  produce  very  little  for  sale  outside  their  community,  this 
income  from  remittances is crucial.  Otherwise  it  would  have been 
impossible to obtain the clothing,  utensils,  some  foods and a few 
very  modest conveniences such as medicines and  an occasional 
beer or Coca-Cola that are now  considered to be  essentials.  It  also 
made  possible the purchase of a little  chemical  fertilizer to main- 
tain  maize  yields on exhausted  soils, and zinc  roofing  for  some  of 
the huts in  place of traditional thatch. The settlement also had a 
small one-room school for the first three  grades, served by a 
teacher who hiked up from the valley on Mondays and to which 
he returned on Thursdays.  Only about half the young children 
attended. Rudimentary  school supplies were in short supply and 
there had been no ‘school  lunches’  for  several  years. 

In this settlement, agriculture was not  expanding  but con- 
tracting. It certainly  had  not been a major  cause of recent defor- 
estation. This  was a rather typical situation in the buffer  zone on 
the  southern  side of the Reserve.  In the smaller settlement of 
Jones, a little further south, but accessible to Moran only via the 
Motagua  valley, there had been even  greater  outmigration. There 
were also signs of greater ‘prosperity’, as indicated by two new 
four-wheel  drive  vehicles, a few  television  aerials, a small  motor- 
driven electric generator  and a few modern concrete cottages. 
There was little agriculture. Remittances  from emigrants to  the 
United  States and connections of some residents with the  drug 
trade through Guatemala to points north accounted  for  this  rela- 
tive  affluence. 
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Higher up  the mountains  in the ‘cloud  forest’ part of the Re- 
serve’s  nucleus there still  remain a few  areas of magnificent  moist 
deciduous  forests.  They  had  not been logged  earlier  because  they 
had  been commercially  inaccessible.  Logging had begun in the 
mid-l980s, however, and it had not  yet been effectively stopped 
by the creation of a strictly protected area. A local  small  farmer 
dedicated to forest  conservation,  in  part to protect the water sup- 
plies of his  own  adjacent  farm,  was  employed as a forest  guard by 
the FDN. He had been ambushed  with  his  young son while  mark- 
ing the nucleus area boundary a little above  his  home.  Thugs 
probably sent by the holder of a logging  concession that might 
not be renewed fired on them  with  shotguns.  He  had  been  badly 
crippled, and his son eventually died from  his wounds. Mean- 
while,  illicit  logging  continues.  The FDN has no way  of  physically 
impeding it and  the government authorities to which  it  can ap- 
peal  apparently do not  have  either the means to prevent  it or the 
necessary  political support from  key  political and military  figures, 
who some suspect may be profiting  from the logging. 

Deforestation on  the northern slopes of the Reserve  has also 
been serious, but more abundant rainfall  facilitates  natural  forest 
regeneration after logging even when it is followed by slash- 
and-burn agriculture. The forest-friendly climate  in the valley 
has stimulated  commercial  large-scale tree crops such as coffee, 
rubber and citrus  plantations. As with the Motagua side, most se- 
rious  forest  degradation  has  taken  place  since the 1950s. 

Traditional haciendas in Polochic  valley had been dedicated 
principally to cattle  raising. In the 1960s  it  became  profitable  for 
large land owners, most of whom  lived in Guatemala City much 
or all of each  year, to invest  in the production of coffee, citrus, 
rubber and citronella (an Asiatic grass yielding  oil valuable for 
perfumes  and  insect  repellents).  Some of these new  export  crops, 
however,  required  much  more  labour  than  traditional  cattle  ranch- 
ing.  The large land owners permitted the immigration of indig- 
enous peasants from other parts of  Alta  Verapaz and elsewhere 
who were  employed  in the new  plantations. 

Plantation owners, however,  usually prohibited these work- 
ers from using their lands to grow maize and  beans for self- 
provisioning.  This  would not only  have reduced the area avail- 
able for  commercial use but would  also  have tended to create a 
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more independent workforce. Wages were much too low  for the 
indigenous  workers to support their  families. As a  result,  workers 
clandestinely  cultivated  their  subsistence  crops on forested  moun- 
tain  slopes and frequently  moved  family  members  or  brought  rela- 
tives to  tend them as squatters in the forests. These steep forest 
lands were mostly  claimed  by  absentee  large  owners who had al- 
ready sold the most  valuable  timber when it  became  possible to 
do so with the improvement of the valley’s dirt  road  in the 1960s. 
Owners held the land speculatively after selling the timber, but 
they exercised little  effective on-the-ground control over it. In 
this way large  areas of ‘highgraded forest  became  used  for  slash- 
and-burn maize and  bean production by  indigenous  settlers. 

These  squatters’  numbers  were  greatly  augmented  in the 
1970s by indigenous refugees from the guerrilla war raging in 
Aka  Verapaz.  Many indigenous  communities  were  attacked by the 
army on the suspicion that they were  aiding the guerrillas.  Survi- 
vors often took refuge  in the mountains. Others were driven 
from their communities  simply because their  lands  had become 
potentially  valuable for export crop producers who wanted to 
take control of them. 

An example of the latter situation was the notorious Panzos 
massacre of 1978 in  the Polochic  valley. This indigenous com- 
munity had  been occupying  its lands for more than 80 years and 
hence its  members were entitled to claim  legal  titles to  the com- 
munity’s lands. They petitioned the government for titles and 
were  led  to believe that these would be granted by the National 
Agrarian  Transformation  Institute (1NT.A).  When they approached 
the government  building  in the neighbouring  municipal seat ex- 
pecting to receive titles to  their  land, however, they  were  fired 
upon with automatic weapons  by an army detachment. Over 
100 were killed.  Survivors and  their families fled to  the moun- 
tains. 

An indigenous  community  accessible only by  a  two-hour hike 
up a steep footpath  high  above the Polochic  in the Reserve’s  nu- 
cleus area had  been established near a  small stream by a  few 
dozen  families who had fled the Panzos  massacre.  They had been 
cultivating  subsistence crops there for 15 years and did not dare 
to return to  the valley for fear of the army. An absentee land 
owner  who claimed the land that they had occupied agreed to 
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sell it to them if they made  a  hefty down-payment in kind, but 
after they made their payment the owner raised the price  far  be- 
yond their means. Now the area is to  be strictly protected and 
should not be used  for  agriculture.  The  legal  owner  will  presum- 
ably be compensated, but not the indigenous settlers. 

These refugees had used slash-and-burn farming  practices to 
survive.  They had clearly contributed to deforestation in the im- 
mediate area, but they had carefully attempted to develop envi- 
ronmentally benign farming and forestry systems  within their 
limited  possibilities. FDN promoters sympathetic to  the commu- 
nity were attempting to find  them  a  suitable  location to move to 
in the multiple-use area that they could eventually purchase. It 
was by no means  certain that they  would be successful. 

Looking up towards the Sierra at night at the  end of the dry 
season,  it appeared that the whole  mountainside  was  ablaze  from 
fires set by settlers to burn  brush and weeds  before  planting  their 
milpus. It  is  easy to understand why  many observers have  con- 
cluded that peasant squatters were the major  cause of deforesta- 
tion in the area. As the foregoing accounts show,  however, the 
real  processes are much  more  complex and the main  culprits are 
found elsewhere. 

There  were  some 80 small  indigenous  settlements  such  as  this 
one on the northern slopes of the Reserve.  None  had  schools or 
other state facilities as they were illegal squatters and had been 
considered as guerrilla  sympathizers. A well known Guatemalan 
anthropologist, Myrna  Mack, had been assassinated by the army 
for  documenting the harsh  treatment  many  such  indigenous  refu- 
gees endured. 

The Mario  Dary Biotopo  is  a bird sanctuary of over 1000 hec- 
tares at the  top of the Quetzal pass over the Sierra de la Minas 
just  west  of the Reserve. It was  named after one of Guatemala’s 
most distinguished biologists, who was instrumental in estab- 
lishing it. He was appointed rector of San  Carlos  University in 
the late 1970s, but  was  assassinated  shortly  afterwards by a  right- 
wing death squad, apparently because he advocated democratic 
pluralism.  The  sanctuary  still  has  impressive  tropical  cloud-forests 
and is  famous  for  its  quetzals (the national  bird).  In spite of being 
an important tourist attraction and foreign exchange earner, the 
future of this  forested  reserve may be precarious unless broader 
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socio-political  issues  in the  region are resolved.  There  were  reports 
of poaching,  timber  stealing and other  encroachments. 

On the western boundary of the reserve near the Biotopo, 
along the Quetzal pass connecting the capital  with Alta  Verapaz, 
one finds somewhat different agricultural expansion processes 
than those described  above. Large sheets of plastic protect plan- 
tations of vegetables, flowers and ferns from birds, insects and 
cold  in  small  forest  clearings  bordering the main  road.  These  pro- 
duce one of Central  America’s latest ‘nontraditional’ agricultural 
exports. Since the mid 1980s areas of these new agro-exports 
have  been expanding rapidly,  especially  in the highlands of  Gua- 
temala and Costa  Rica. 

A few  kilometres south-east of the Mario  Dary Biotopo  is the 
community of Chilasco that borders the western nucleus of the 
Sierra de las Minas Biosphere  Reserve.  This  village  was  founded  in 
1906 when 14 heads of families were awarded  land  by the dicta- 
tor of the day  in recompense for loyal  army  service. It now in- 
cludes 400 families  cultivating about 820 hectares. The  commu- 
nity  is a newly established centre of ‘nontraditional’ export crop 
production. There were fields of broccoli, string beans, tomatoes 
and the like,  destined  in  part  for sale and consumption  in  Guate- 
mala  City and in part for export to the United  States.  This  produc- 
tion is organized and financed by a few large buyers based in 
Guatemala  City who are closely linked to transnational  importers 
and exporters.  The  buyers  supply inputs such  as  improved seeds, 
chemical  fertilizers,  herbicides,  pesticides,  plastic sheets and con- 
tainers. They also provide technical direction and  set quality 
standards. These costs are later deducted from the value of the 
crops they purchase from the peasants, whose contracts prohibit 
them from seeking other buyers. Even so, peasants cultivating 
broccoli, for example, estimated that with three crops per year 
they  could obtain an income  for their own and their family’s  la- 
bour,  land and capital of up to 6000 quetzals  (about USSlOOO) an- 
nually  from one manzana (0.7 hectares).  This  assumes that there 
were  no  crop  failures  and  that  market  prices  hold up, which  is  not 
always the case.  In  fact,  markets are volatile  for  export  crops  such 
as string  beans,  broccoli and ornamental  plants. 

Incomes  in the village were obviously better than those of 
most residents in settlements near the Polochic  valley.  Several 
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houses in this community had new  zinc  roofs or new  tiles and 
thatch.  There  was a well-kept  soccer  field, a whitewashed  school, 
newly installed pipes to bring clean drinking water and other 
signs of relative  prosperity. The inhabitants were both ladino 
and indigenous peoples. Some  still spoke in indigenous dialect 
among themselves. Nonetheless,  they all wore  western-type 
jeans  and  shirts  that  had  been  made  available  at  low  prices by im- 
porters of second-hand  clothing  from the US. 

In  many indigenous regions, the army,  using non-indigenous 
troops from the east, entered traditional indigenous villages. Af- 
ter abusing or assassinating a few  villagers to establish their au- 
thority, they would  force the men to participate  in  ‘auto-defence’ 
militias  directed  by the army.  In  fact these still operated in 1993 
near Teleman  in the Polochic  valley.  The  army  also  tried to force 
villagers to abandon indigenous dress and customs.  In areas of 
guerrilla  activity,  residents of  small  villages  were required to move 
to larger  settlements under army  control.  In  this  particular  settle- 
ment,  however, the acculturation  seems to have been more a re- 
sult of the relative prosperity accompanying nontraditional ex- 
ports, than of direct  coercion. 

The  new  cash crops also have brought problems. Aside  from 
uncertain  prices, the peasants  have to assume the risks  associated 
with  climate,  insect  plagues and disease.  The  excessive use of pes- 
ticides  has  led to considerable  soil and water  pollution as well as 
the direct personal contamination of workers through exposure. 
Elimination  of  many natural  predators  has  left the insects  that  at- 
tack  maize free to multiply.  Maize production for  local use has 
suffered  severely  from  insect  damage  as  well as from  competing 
demands  for  land and labour.  The  more  intensive  use of land  for 
the new exports has  apparently been accompanied  by  decreasing 
rates of forest  clearance  for  peasant  crops and pasture,  at  least  in 
this community. 

This  seems to have  been the case  too  for  several  communities 
along the Quetzal  pass  road that have adopted nontraditional  ex- 
ports.  The  cropland  areas  were  often expanded at the expense of 
clearing forests. Nonetheless, the net effect  could  have been  to 
reduce  deforestation  rates a little in the region  by  providing  cash 
incomes and employment and thus reducing pressures to clear 
more  land  for  maize and pasture. 



68 AGRICULTURAL EXPANSION  AND "ROPICAL DEFORESTATION 

Conclusion 
As in  Brazil, state policies  (and the absence of policies) were the 
immediate  cause of  most undesirable forest clearance.  Deforesta- 
tion resulted from deliberate political choices. Countervailing 
policies  have not been effective on  the whole because the state's 
dominant strategy was one of 'modernization' of a kind most 
profitable  in the short run for  its  most  powerful support groups. 
These included the traditional oligarchy, the army brass, many 
foreign and domestic investors, and also the United  States' and 
other foreign 'aid bureaucracies. 

Land tenure institutions  played  a  major role in the deforesta- 
tion of the Sierra de las  Minas.  Nearly  two-thirds  of the Reserve's 
area was claimed  in  large  holdings  by  private  owners,  mostly  by 
non-residents.  The  remaining 30 to 40 per cent  was  held  by com- 
munities or municipalities and by the state. There were some 
overlapping  titles, and property  boundaries  were  seldom  marked. 
Communal land holders suffered the greatest insecurity of land 
tenure. But land tenure within the Reserve was  only  a  minor  part 
of the land tenure problem.  The  highly polarized land holding 
system  in  surrounding  areas  was  much  more  important. It denied 
most indigenous communities secure access to adequate land.  It 
also encouraged large scale  capital-intensive agriculture by big 
owners who employed only  a  fraction of the potential rural la- 
bour force during most of each year, while the majority were 
landless or nearly  landless. It also encouraged the extraction of 
merchantable  timber  for the profit of large land owners and tim- 
ber enterprises but to the detriment of peasant farmers. These 
often suffered, following  logging operations, from water short- 
ages  and  more  difficult  access to a  wide  range of useful  products. 
They were seldom compensated for timber removed even if  it 
came  from their own  lands. Also, several  settlements  in the dry 
Motagua  valley had begun to suffer  from  worsening water short- 
ages.  This  was one of the factors  that  helped  mobilize  public sup- 
port for the creation of the Reserve. 

Indigenous  farming  systems tended to be more  environmen- 
tally  friendly than those of small ladino producers.  The  latter  of- 
ten aspired to become ranchers instead of farmers.  The  most 
damaging farming systems  for the forests, however, were those 
organized by large land holders and investors to produce com- 
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mercially  for export and domestic  markets.  This  ‘modern’  agricul- 
ture displaced  some  forests  directly, but it  was  most  damaging  in- 
directly  by  excluding  peasant  producers  from  access to most  good 
agricultural  land. 

Population growth had been rapid in both  the Motagua and 
Polochic  valleys and on the Reserve’s  moist northern and west- 
ern slopes. Immigrants to  the valleys had  been drawn by new 
employment opportunities accompanying agricultural moderni- 
zation, and in the Motagua  valley  also  by  growing  industrialization 
and urbanization.  Settlers on  the southern slopes of the Reserve 
were  few and diminishing in number.  They were a  minor  factor 
in deforestation compared to logging. Squatters on  the north- 
ern slopes were mostly indigenous refugees.  The  areas  in  which 
they  squatted had usually been logged  earlier.  They  were  causing 
some  additional  forest  degradation by their slash-and-burn milpa 
rotations, but they were also protecting and regenerating forests 
to satisfy  their  self-provisioning needs for  forest  products and for 
cultural  reasons. 

 CHINA^^ 
About 13 per cent of  China’s territory was believed to  be under 
forests  in the early 1990s (ZGTJNJ, 1992). Its  forests are unevenly 
distributed across the country, depending upon diverse  physical 
features, climates, population densities and economic activities. 
Most  of the forests lie in the eastern monsoon  region. In some of 
the provinces, namely Jilin, Heilongjiang, Zhejiang and Fujian, 
about one-third of the territory  remains under forests.  In  several 
provinces of the country’s  interior,  namely  Ningxia,  Shanghai and 
Tianjin,  forest  cover  was less than 3 per cent.  Tibet,  inner  Mongo- 
lia,  Xinjiang and Qinghai  have  few forests because of their high 
plateaux, deserts  or grasslands (see Table 3.1). Forest types fall 
into distinct bands from north to  south according to climate, 
with cool-temperate coniferous forest in the  north, that are fol- 
lowed successively as one moves south by temperate conifer- 
ous  and deciduous broad-leaved mixed forest, warm-temperate 

11 Unless  otherwise  stated, material for this section was mostly  taken from Rozelle, Lund, 
Ting  and Huang, 1993. 
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deciduous broad-leaved forest, sub-tropical evergreen broad- 
leaved  forest  and  tropical  monsoon  rainforest in the  extreme south 
of the country. 

Important  tracts of virgin  forests  still exist in northern  China, 
but  most  of  them  are  in  remote  areas  with  sparse  populations.  In 
southern  coastal  areas,  remnants of lush tropical  forests  are  sur- 
rounded  by economic zones and  development  districts.  Since  the 

Table 3.1 Forest  Area and Forest Cover of China’s Provinces, 1985 
Province Total area*  Forest  area** Per cent of Forest 

(million (million national total coverage rate 
hectares) hectares) forest*** (per cent) 

Beijing 
Tianjin 
Hebei 
Shanxi 
Inner Mongolia 
Liaoning 
Jilin 
Heilongjiang 
Shanghai 
Jiangsu 
Zhejiang 
Anhui 
Fujian 
Jiangxi 
Shandong 
Henan 
Hubei 
Hunan 
Guangdong**** 
Guangxi 
Sichuan 
Guizhou 
Yunnan 
Ti bet 
Shaanxi 
Gansu 
Qinghai 
Ningxia 
Xinjiang 
China 

I .7 
1 . 1  
18 
15.6 
I 28 
14.6 
18 
46.9 
0.6 
I O  
I O  
13 
12 
16.7 
15 
16.7 
18 
20 
17.8 
23 
57 
17 
39 
I 20 
20 
45 
72 
6.6 
I 60 
955. I 

0.14 
0.03 
I .62 
0.8 
15.23 
3.68 
5.8 
15.76 
8.36 
0.32 
3.37 
I .69 
4.4 
0.98 
0.89 
I .42 
3.6 
6.5 
4.9 
5.06 
6.8 
2.2 
9.36 
6.12 
4.34 
I .75 
0.22 
0.09 
1.12 

17 

3 
8 

3 
4 

4 
5 
5 
7 
3 
IO 
4 
5 

8. I 
2.6 
9.0 
5.2 
11.9 
25. I 
32.2 
33.6 
I .3 
3.2 
33.7 
13.0 
37.0 
32.8 
5.9 
8.5 
20.3 
32.5 
27.7 
22.0 
12.0 
13.1 
24.0 
5. I 
21.7 
3.9 
0.3 
I .4 
0.7 

I 16.55 I2  

Provincial  areas taken from Zhou  Shunwu, 1992. 
** Area estimated  by multiplying column 1 by column 4 at  provincial levels. 
*** Percentages  are  only included for provinces with more than 3 per  cent of national  forest area. 
*** Includes  Hainan. 
Source: QGLYTJHB, 1989 
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1970s, many  commercially valuable forest resources have come 
under  the  control of private entrepreneurs,  enterprising  state 
cadres and joint venture operations. Forests  in  mountainous  re- 
gions are scattered throughout south and south-eastern China. 
These areas are generally poor and inaccessible as well as being 
inhabited by  diverse ethnic groups. Many provinces  in central 
China  have also maintained or replanted significant areas of for- 
ests so that the production of forest products in this region is 
becoming  increasingly important. These geographical variations 
have to  be considered  in  any  analysis of afforestation and defor- 
estation  trends  in  China.  They are also  important to keep in  mind 
when examining the impacts of public  policies  affecting  agricul- 
ture and forests  in  China’s  diverse  regions. 

Afforestation has been very  important  in  China during recent 
decades. Large tracts of natural forests have been logged, with 
some of these logged  areas  converted to other land  uses,  but the 
country’s total forest area has continued to increase since the 
1970s. Nonetheless,  as  in  many  developing  countries, the protec- 
tion of newly planted  areas is frequently less successful than 
claimed and several logged forest areas became relatively un- 
productive. 

China  has  over one billion  inhabitants  and  its  economic  growth 
since 1980 is  estimated by the World  Bank to have  been  about 10 
per cent  annually,  with per capita GDP reaching USS530 in 1994. 
As a result of rising  incomes and population  growth, the demand 
for forest products has increased dramatically,  making the re- 
maining  forest  resources  increasingly  valuable.  In  addition to the 
growing needs of rural populations, timber is  avidly sought for 
construction and industries. Urban consumers are diversifying 
their diets to consume  many products taken from  forest  areas. 

Under  China’s  centrally planned economy,  prices  were  often 
set with  little  consideration of supply and demand  before the eco- 
nomic  reforms of the late 1970s and 1980s. The  timber  industry 
had  suffered  from  low  prices  and  it  had  not  been  allowed to retain 
profits.  There  were  few  incentives  for  sustainable  forest  manage- 
ment. Also, silviculture and reafforestation had been chronically 
underfunded.  Timber  resources  were  often  used  wastefully and 
forest  growing  stocks  had  seriously  declined.  Moreover,  several  for- 
est  areas  had  been  placed  under  strict  protection  as  national parks 
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and biodiversity  reserves, thus reducing the forest  areas  available 
for  wood  production and local  uses  (Ghimire, 1994). In the early 
1980s, reforms  in  pricing and accounting  systems  for  forest  enter- 
prises  removed  some of these obstacles to more  sustainable  high- 
productivity forest management, but managers and bureaucrats 
still  had  few  positive  incentives to increase  long-term  forest  pro- 
ductivity if this implied  difficulties  in  meeting  short-term  produc- 
tion goals.  The present forest policies in China  reflect  many of 
these contradictions and tensions. 

Land tenure institutions  in  China  have  been  subject to a  series 
of dramatic  changes  since the revolutionary  forces  took  power  in 
1949. A profound  land  reform  redistributed  agricultural  land  held 
by landlords and rich  farmers to landless and near  landless  peas- 
ants.  This  was soon followed by  collectivization, first in large pro- 
duction  cooperatives and later into  much  larger  communes. Land 
use and production were centrally planned and controlled.  In an 
attempt to introduce  greater  economic  incentives and to improve 
economic  efficiency  in the use of resources, the family  responsi- 
bility  system was introduced in the late 1970s and early 1980s. 
Under this system each peasant family was allocated long-term 
usufruct  rights to a  particular area and was free to dispose as it 
wished of any  production  in  excess of quotas that  had to be sold 
to the state at fured  (low)  prices.  Peasants  could  sell  above  quota 
production in  local  markets, where prices  fluctuated  in response 
to supply and demand and were  usually  well  above  official  prices. 

Although land ownership is  ultimately vested in the national 
state,  the rights and responsibilities of the central government 
and its  various  agencies, the provinces, the counties, the munici- 
palities and individual producers have been in  continuous  flux 
during  the  last two decades  as  well  as  varying  considerably  among 
different  regions.  Uncertainties  associated  with  changing  land  ten- 
ure institutions together with  regional  variation in the control of 
forest  resources  is  believed by  many  analysts to have  diminished 
incentives for long-term sustainable management of forest re- 
sources.  These uncertainties may  have encouraged over-exploita- 
tion of forests  for  immediate  gains as well  as  for  their  conversion 
to agricultural and other uses in  many areas. This tendency was 
reinforced by the growing importance of market forces in re- 
source  allocation,  as  well  as  by the significant  immediate  revenues 
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that some local authorities can derive from the  sale of forest 
products. 

In China’s north-eastern  region,  forest  lands are principally  ad- 
ministered  in  state-controlled  forest  farms, often associated  with 
forest industries. In the south-eastern region, however, forest 
lands were mostly  controlled by the collectives.  After the family 
responsibility  system  was adopted, some of these forests  were  al- 
located  for the use of individual  families,  while others remained 
under collective  control  at  township or county  levels.  In the south- 
western  region  a  mixture of state  forest  farms and collective  con- 
trol of forest areas predominated (Rozelle,  Albers and Li Guo, 
1995). 

The  data on forest  areas,  volumes of forest  growing  stock and 
production  in  China are not  considered to be very  reliable. Even 
more than estimates of agricultural production, they are subject 
to large  margins of error. Some areas that are classified as forest 
include tree crops such as  fruit orchards and rubber plantations. 
The  area of cropland shown in China’s  official  statistics  may  also 
be underestimated by between one-third and one-half  according 
to some analysts  (Heilig, 1997). If this turns out to be the case, 
areas  estimated to  be in  forests and in  ‘other  uses’  would  have to 
be revised downwards by  a corresponding amount, as the esti- 
mates of  China’s total  land  area are quite  firm and inflexible. 

The present study was concerned  mainly  with the semi-tropi- 
cal  forest  zones of  Yunnan  province. In this province,  as  elsewhere 
in  China, the state’s  forest  policies  have  been  heavily  weighted  to- 
wards  increasing  timber production. The  management of natural 
forests to maximize timber production and afforestation  have 
gone hand in  hand. 

Acase study in Hekou county, Yunnan province 
To examine more in-depth the role of government policy and 
local deforestation processes, a case study was carried out in 
Hekou  County.  This  county  is  located  in the south-west  province 
of Yunnan, separated from  Vietnam  by the Hongjiang  (Red)  River. 
Located on a  railway  line between Kunming and Saigon  (Ho  Chi 
Minh  City), economic  development  in  Hekou  has  proceeded  rap- 
idly  in recent years. In order  to attract investment, the county 
was recently opened to outsiders. 
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Yunnan  had a population of 38 million  in  1990, the majority  of 
which  belong to the ethnic  minorities  of Yao and Miao. The  popula- 
tion of Hekou  county  was  about 75,000 people,  with an area of 1313 
square  kilometres.  The  economy of  Hekou  is  predominantly  agricul- 
tural.  While 69 per  cent of the gross value  of  industrial and agricul- 
tural output (GVIAO)  in the rural  sector  is  from  cropping,  only 13 
per cent  comes  from  industry.  Forestry output makes up 8 per cent 
of  GVIAO. The  major  food  crops are rice and maize.  Farmers  pro- 
duce sugarcane and fruit as the largest  cash  crops.  Despite their 
relatively  small  contribution,  forest  products  have  been the fastest 
growing  component of the agricultural output since 1985. 

Deforestation  trends in Hekou 
Although  as  much as 40 per cent of Hekou was covered  until a 
few decades ago  by  tropical forests, today  only scattered bits of 
natural  forests  remain.  Tigers, leopards, monkeys,  wild  boar, deer 
and a variety of birds once common  in  Hekou are now  nearly 
extinct. As elsewhere in  China, the deforestation of Hekou has 
resulted from  many  conflicting  policies.  Among these were the 
agricultural policies that stressed grain self-sufficiency,  forest 
policy  aimed at increasing county revenue by expanding tree 
plantations, and land tenure instability. 

Deforestation  in  Hekou  is not new.  The  many ethnic minori- 
ties of the area  have  long  practised  shifting  cultivation to supple- 
ment the harvest from their rice terraces. Land is cleared for 
planting by burning and upland rice  is  grown for a few seasons, 
and  then the plot is left  fallow for seven or eight years. Village 
leaders claim to burn only grasslands for their swidden crops, 
since  forests are too valuable to destroy.  The  small areas of pri- 
mary forest interspersed  throughout  the swidden grasslands, 
however, suggest that the area was once covered by forest. Vil- 
lage elders have no recollection of this. The elders report that 
forest cover (including private tree plantations of teak and Chi- 
nese fir)  has  increased  during their lifetime. 

The  first recorded major episode of deforestation in Hekou 
took place in the late 19th century when  the Kunming-Hena 
railway  was  built  by the French.  Designed to link southern China 
with  the  ports  and  commerce of  Vietnam, the railway  runs  directly 
through  Hekou. Large  tracts of forests  were  cleared to make  way 
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for the new  mode of transportation and to supply the timber  for 
railway ties and bridges. The  railway brought other changes as 
well.  It opened access to Hekou  for  migration and its  population 
quickly expanded. Large expanses of forest  in the river  valleys 
were cleared  for  paddy  rice. 

Vast tracts of Hekou’s forests were again cleared in the late 
1950s to fuel backyard steel furnaces and to make  room  for the 
large state collective  farms.  Because of the scarcity of flat  valley 
land suitable for  paddy  rice, the collectives  cleared  forests to es- 
tablish  rubber  plantations.  Observers  agree  that  most  recent  forest 
loss  in  Hekou  took  place  during  this  time. To understand better 
how  Hekou’s  modernization  drive  had  such  adverse  consequences 
on its  forest  resources,  it  is  necessary to examine the county’s in- 
stitutional,  forest and agricultural  policies. 

Land tenure in Hekou 
Since the 1949 revolution,  all  land  in  China  has  been  legally  owned 
by the state. A variety of actors,  however,  have  control  over and 
responsibility  for  land  use. Legally, there are today  four  types of 
control  over  forest  and  agricultural  land:  state  land,  provincial  land, 
village  land  and  private  household  land. In Hekou,  however,  land 
rights are typically  less  clearly  defined than these  categories  would 
suggest. While some  military and other state agency  farms  have 
clearly  established their claims to certain areas, most  village and 
household  land  is  distributed under an informal  system. 

Two  large state collective  farms  cover  nearly  half of the land 
in  Hekou  county.  They  grow  rice  in the few  river  valleys and rub- 
ber,  pineapple and banana on the sloping  hills.  Recently, the state 
farms  have implemented the new ‘household responsibility  sys- 
tem’ of farming  in  which  former workers received contracts to 
cultivate land allocated for their long-term  use. In return, the 
workers are obliged to sell a certain  amount of their crop to the 
collective  at  state-fmed  prices.  Any  remaining produce  can  be  sold 
for  private  profit.  While these changes  increased the productivity 
of the collectives, they also weakened the control of the state 
farms  over  its  workers. As a result,  many  workers  have begun to 
expand cultivation into adjacent forests that remained under the 
collective’s control. 
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Due to the myriad of regulations and strict  controls  associated 
with the new household responsibility  system,  many  villages,  es- 
pecially those in traditional ethnic communities, do not use for- 
mal contracts for private farms. Instead, both agricultural and 
swidden  lands  are divided informally among members of a  vil- 
lage.. Although the farmers have no legal assurances that they 
will  have  access to  the land in the future, they report having no 
doubts  about  the legitimacy of their future claims.  Tenure  inse- 
curity consequently does not appear to discourage long-term  in- 
vestments  in the land, such as the establishment  of  private tree 
plantations.  This  is  explained  by the fact  that the villages  in  Hekou 
are quite  old,  with many generations of the same  families  working 
together.  Communal cooperation is thus a  well-established  tradi- 
tion. 

Communal  control  is  also  exercised in the management of  vil- 
lage  forest  land.  The  use of forest  land  is  strictly  monitored by the 
village  leaders:  permission  must be obtained to cut  a tree for  tim- 
ber and a  small  tax  is  levied. As with agricultural and swidden 
land, this traditional  form of management  is  effective  in  control- 
ling  forest  use.  Both  village  leaders and farmers  value the remain- 
ing  forest  for  its  productive  capacity and cultural  significance. Vil- 
lage  forests appear to have been well-managed and patrolled. 

Forest p o k y  in Hekou 
As in  much  of  China, the goals  within the County  Forest  Bureau 
are often at cross-purposes  themselves,  as  well as conflicting  with 
those of other government  agencies. For example, the forest bu- 
reau  is dedicated to preserving and protecting the few  remain- 
ing natural  forest stands in  Hekou. To this end, several  different 
county forest reserves have been established. But the Bureau 
lacks both enforcement manpower and legal recourse against 
squatters. As a result, the reserves are being whittled away and 
offer  only  minimal protection to the forest.  The county reserves 
are frequently encroached by the  state farms in Hekou, since 
they have  little  incentive to protect the natural forests. To begin, 
the state farms operate outside of county law and answer only 
to the central government’s agriculture ministry.  This  ministry’s 
main  responsibility  is to fulfil production quotas and to carry out 
expansion plans.  In addition, its  workers are drawn from  all  over 
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China and many  have  few ties to  the local area. Under the new 
family responsibility system, worker families can  expand  crop 
production as much as their labour permits.  They too often en- 
croach on county forest reserves. After  filling their production 
quota,  they  are  free to sell their  surplus  crops on  the private 
market. The state farm administration currently appears to lack 
control  over  its  individual  farmers. Even  if the administration  had 
an incentive to curb encroachment on  to adjacent county forest 
reserves,  it  is  unclear that it  would  have the manpower to enforce 
it. Hence, the forest management  objectives of the state farms 
may directly  conflict with those of the county government. 

Private  farmers are also  encroaching on  to the forest  reserves, 
often because of incentives provided by the Ethnic  Minority  Bu- 
reau, a state agency that is responsible for the livelihoods and 
welfare of the ethnic peoples. Because  Hekou  County  is  a Yao 
Autonomous  Region, this bureau has considerable influence in 
county policy. One of its  projects is the ‘10,000 mu (1 hectare = 
15 mu)  Policy’  in  which 10,000 mu  of private commercial tree 
plantations are to be established to increase  farmers’  incomes. To 
encourage farmers to participate, the bureau is building several 
demonstration projects throughout  the county to teach farmers 
how to raise teak, herbal medicines, and spices, in addition to 
those of the already familiar  Chinese  fir, banana and pineapple. 
Lack  of tree seedlings and insecure tenure rights  have  often  hin- 
dered the success of this programme.  Nonetheless, the bureau is 
a powerful state actor with goals that may potentially conflict 
with those of sustainable forest  management. 

The  forest  reserves are also  subject to illegal  cutting. At times 
the illegal  logging  is  unofficially allowed by the forest manage- 
ment bureau in exchange for bribes. In the township of Nanxi, 
for  example, the County  Forest  Bureau set aside  a  forest  reserve, 
prohibiting  all  logging  activity. An ‘enterprising’ township leader, 
however, cleared one section of the reserve to plant teak and 
fruit orchards. The forestry bureau officials apparently allowed 
this because of political obligations and some ‘gifts’.  Given the 
chronic underfunding of forest management, their acceptance 
was  hardly  surprising. 

Forest  industry  in  Hekou operates somewhat  more  efficiently 
than the  forest  department.  Forest  industry,  which  consists  primarily 
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of a county  timber  company,  has been largely  successful  in  meet- 
ing the local  government’s timber demand. The  main reason for 
this  success  is  that  it  has  better  funding and political support than 
does forest  management.  This  can  be  explained  by the county  tim- 
ber company’s importance as a revenue source for  the county 
government.  Forest use in  Hekou,  however,  is  not  fully  efficient. 
Although  limits are  set by the national forest ministry on the 
amount of timber that can be cut, they are often disregarded. 
Recent  price increases have created strong profit  incentives for 
local  officials to harvest their timber  now, since the future of re- 
forms  is  uncertain  in  their  minds. 

Agricultural and silvicultural expansion in Hekou 
Feeding  its  large  population  has  always been a great challenge to 
China.  Yunnan  Province  is no exception. For a population of 38 
million, the province  has  just 42 million mu (or 2.8 million  hec- 
tares) of cultivated land, the majority of which is rainfed.12  Ex- 
panding both grain and tree crops has consequently been a pri- 
ority for provincial leaders. Pursuit of these goals, however,  has 
had dire consequences for Hekou’s forests. 

To encourage the  expansion of grain  crops in Hekou, agri- 
cultural  policy stressed the importance of the county being self- 
sufficient in food production. The rationale for this policy is 
clear.  Hekou  is predominantly mountainous, and transportation 
both  to  and within the county is poor. ‘Grain-first’ policies are 
consequently seen as crucial to both food  security and to raising 
the standard of living  in  Hekou and generating income  for  farm 
families. To achieve the increase in output, however,  more land 
has been planted while  yields per hectare have  remained  almost 
constant. Because of the  dearth of level valley land in Hekou, 
this agricultural expansion  has often encroached upon forest 
areas. 

Although the soils beneath tropical forests are typically poor 
for agriculture and  cannot  sustain  crops for more than a few 
years, recent promotion of chemical fertilizers and pesticides 

12 This  is the official  estimate.  Some  recent  publications have suggested that the area of 
cultivated  land  in  Yunnan  may be double this  amount  (Heilig, 1997). If this is the case, 
some of the increased  cropland area was probably  at the expense of forests. 
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has allowed  farmers to continuously plant upland areas even as 
the soil has eroded. State farms, which occupy virtually  all the 
prime valley land in Hekou, have  always had access to fertiliz- 
ers  and pesticides. The recent availability of these farm chemi- 
cals to small farmers, however, has allowed a new and growing 
group  to  expand agricultural production into  upland forest ar- 
eas. 

Commercial tree plantations and fruit and nut orchards have 
also played an important role in  Hekou's development strategy. 
Lacking adequate groundcover between rows, tree plantations 
have reduced the ability of forest  land to retain water from  rain. 
Water table levels  have  fallen and soil erosion has increased. Be- 
cause plantations typically contain just one  or two tree species, 
they lack the biodiversity necessary to provide habitat to ani- 
mals and to accomplish  efficient nutrient cycling.  Although they 
are clearly not a substitute for  many  crucial  functions of natural 
forests, tree plantations now  occupy  many of Hekou's forest ar- 
eas. 

Their  ecological shortcomings notwithstanding, commercial 
tree plantations and fruit orchards have been actively promoted 
in  Hekou through trade and price  policies.  With the current  eco- 
nomic  reforms introducing more  market  incentives into China's 
centrally-planned economy, and also the recent improvement  in 
relations  with  Vietnam, trade between Hekou and Vietnam  is  in- 
creasing.  Since  forest resources in the adjacent areas of  Vietnam 
have been largely depleted, market  prices  for  forest  products are 
climbing  in Hekou. Increases in the prices of products such as 
bananas, teak, rubber and pineapple  have surpassed those of the 
price of grain.  Farmers  in  Hekou  have  switched  more to orchards 
and commercial tree farms to sustain their income.  Both  private 
farmers and state farms  have expanded teak and Chinese  fir  plan- 
tations. Their  effects on forests, however,  differ.  Because state 
farms  have a limited  amount of land, new  plantations were often 
established by clearing forest land. Ethnic farmers, in contrast, 
have  long  planted trees on small  swidden  plots  for  their  own  use. 
Although  today they are interested in the cash that timber sales 
can generate, ethnic farmers  still  utilize swidden grasslands for 
their plantations. Their  new plantations thus replace neither for- 
est  nor  agricultural  land. 
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Conclusion 
A major lesson from Hekou is that while deforestation is a na- 
tional concern,  neither government agencies  nor local people 
alone  are  able to reverse the trend. The overwhelming  impres- 
sion drawn from  village leaders and farmers  is that while only 
small  bits of natural  forest  remain, the local  population does not 
perceive  itself to  be negatively  affected  by the loss. Wild game 
and plants are  not missed.  Timber, fuelwood, and cash  income 
needs  are met  primarily though private tree plantations.  Water 
sources, such as natural  springs, and rainfall do not seem to have 
diminished  much as  the forest has receded.  Because of the rapid 
growth of grass and  shrubs on  the mountains, erosion is not a 
major  problem. 

The government has also been ambivalent about forest loss. 
Forest  management  authorities at  the county  level  claim their re- 
sponsibility  is to protect,  not  replant,  forests,  yet  they  lack the re- 
sources to achieve  even  this  limited  goal.  The  Ethnic  Minority  Bu- 
reau  has  sought to increase  forest  cover, but only  by  encouraging 
more  private  tree  plantations. The state farms operate outside of 
county  law and  are interested  mainly  in  short-term  profit. 

Consequently,  it  is  clear  that  while  private and state  farms  will 
plant  tree stands for  commercial  purposes, the protection and re- 
generation of natural  forest  must be the responsibility of the state. 
As China  moves  toward  a  market  economy, the preservation of 
natural  forests  is not now in any  private  agent’s  immediate  eco- 
nomic  interests. As a  classic  case of a  public  good, in the present 
context  forests  must be protected  by the national  government. 

Another lesson to  be  drawn is that the economic and forest 
policy  reforms of the 1980s can not by  themselves be expected 
to bring about the sustainable use of  China’s natural resources 
and especially of its  forests.  Timber and agricultural  prices are 
now free to vary  with  market  demand.  Trade with neighbouring 
Vietnam is expanding. Private farmers are  being given greater 
control over production decisions.  Forest protection still has a 
low  priority.  Producers and officials are more  interested  in  mak- 
ing  immediate  profits than protecting  forests  in  China,  just as they 
are in other developing  countries. 
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Cameroon  covers an area of  475,442 square kilometres. About 11 
per cent of this is in the Sahelian savannah, 30 per cent lies in 
the higher altitude moist savannah (generally over  400  metres) 
and 58 per cent is  in the moist  tropical  forest  zone.  The  rest  lies 
in  a  variety of other ecosystems.  This  endows the country with  a 
wide variety of natural resources, climates and biological  diver- 
sity. These  geographical  zones  also  have  numerous  specific  demo- 
graphic, social and land tenure characteristics. The country has 
ten provinces. Two provinces,  Extreme  North and North,  lie  in 
the Sahelian  zone; three, North-west, West and Adamaoua are in 
the moist  savannah  zone; and the remaining  East,  South,  Central, 
Littoral and South-east are mainly  in the moist  tropical  forest  zone. 

In the far north, semi-desertic  conditions  exist  with  little  rain. 
Several  dryland crops are grown,  such as cotton,  millet,  sorghum 
and groundnuts. Rice is  also  grown  where  irrigation is available or 
rainfall  is  sufficient  for  dryland  varieties.  The  moist  savannah  is  cov- 
ered with short grasses and occasional  clumps of trees. Rainfall  is 
higher  in this zone,  especially  in the coastal  areas  and  at  higher al- 
titudes. Many types of crops are grown  both  for  self-consumption 
and the market.  Cattle  grazing and the rearing of sheep and goats 
are  also  common.  Over  50 per cent of the Cameroon's  population, 
estimated to be 12.2 million  in  1992,  is  concentrated  in these two 
regions,  with  about 15 per cent of the total  land  area  (Ministry  of 
Planning and Regional  Development et al,  undated, p2). 

The moist tropical forest zone stretches from the Atlantic 
coast  in the west to Equatorial  Guinea,  Gabon and the Congo  in 
the south, and to the Central  African  Republic in the south-east. 
About 35 per cent of this land area is covered by dense humid 
forest. There are also important swamp/mangrove areas, espe- 
cially near the Atlantic  coast and along Equatorial  Guinea.  In the 
mangrove areas,  scattered settlements are  found, with fishing 
being  the principal livelihood activity. The moist forest areas 
have been home to many groups of indigenous populations, 
such as Baka and Bakola.  Hunting and forest gathering are  the 

13 Unless  otherwise noted, material for this section was mostly taken from Mope Simo, 
1335. 
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main sources of subsistence for these  people,  although  crop 
production is also becoming increasingly popular. It is in this 
region  that  most  logging  has  taken  place  in  recent  years. Two ma- 
jor urban centres, Douala and YaoundC, and many  smaller  towns 
and major  agricultural  settlements, are found in  this  region. 

According to the FAO’s tropical  forest  assessment,  Cameroon’s 
natural forests in  1990  covered  some  20.4  million hectares, 43.7 
per cent of its  total  land  area.’*  Tropical  rain  forests  made up 30 
per cent of this  total and moist  deciduous  forests 55 per  cent,  with 
the 15 per cent  remainder found in  dry  deciduous and montane 
zones.  Deforestation  during the 1980s  was  estimated to have  been 
122,000  hectares  annually,  which  was  about 0.6 per cent of its  for- 
est area in  1990.  It also had  23,000 hectares of forest plantation 
(FAO,  1993). There had been some deforestation due to human 
activities long before the colonial period, but deforestation  accel- 
erated in the late 19th and early  20th  centuries. 

Like  many  West and Central  African countries, Cameroon  has 
been rapidly  urbanizing.  In 1992, about 42 per cent of its  popula- 
tion was urban, and in  Littoral,  North-west and West Provinces 
over  70 per cent of the population was urban. Average popula- 
tion density  in the country  is  relatively  low.  There are over 60 in- 
habitants  per  square  kilometre  in the Far  North and South-western 
Provinces,  but  in the East,  Adamwa and South  Provinces,  popula- 
tion density is only 10 people per square kilometre. This latter 
area is where most of the remaining  reserves of tropical forests 
lie. 

Industrial activities occur in the coastal zone, especially in 
Douala and Edea, where there is  easy  access to sea  transport. Al- 
though some agro-industries have developed in the rural areas, 
the bulk of the rural population is  mainly engaged in crop and 
livestock  production, as well as forestry and fishing  activities.  Co- 
coa,  coffee,  oil  palm,  cotton, rubber, tea, bananas and pineapples 
are among the important cash crops grown. Other than in the 
East, the rural  population  is deeply integrated  in the market  sys- 
tem. 

14 These data differ somewhat from those in  Table 1.1 taken from the FAO’s Production 
Yearbook. The authors  warn  that the data  for  Cameroon  are considered unreliable. 
Forests  include  land where tree  crown canopy covers more  than 10 per cent of the 
area.  Much of this forest may be badly  degraded. 
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Industrialization has remained the top priority of successive 
Cameroonian governments since its independence. Agricultural 
modernization,  development of  cash  crops and  agro-business  have 
been undertaken within this context. In particular, government 
development  policies  have emphasized the need to: 

support the drive  for the development of agriculture by  local 
processing of raw  materials and the creation of industries that 
will promote modernization; 
create home-based industries to replace imports, notably of 
textiles; and 
promote training and employment  in the modern sector and 
particularly  in  agricultural  transformation. 

This  industrial  policy was initiaIly  stimulated by rapidly expand- 
ing domestic and regional  markets. At the same time, the avail- 
ability of cheap commercial  energy  from  sources  such as oil,  coal 
and hydroelectric  dams  stimulated  this  process.  The  country  main- 
tained a  balanced budget and kept external borrowing low  until 
the mid-l980s, when the dollar-dominated  prices  collapsed of its 
main export commodities such as oil, coffee, cocoa, cotton and 
timber.  This depreciation of the dollar  against the CFA Franc  ex- 
posed major structural  weaknesses  in the economy and especially 
of its  industrial  and  agricultural  development.  Since then the coun- 
try  has been plunged into a  chronic  recession.  Livelihoods of the 
majority of both urban and rural populations have deteriorated 
and the recent  devaluation of the CFA Franc  was  accompanied  by 
inflated  prices of many  necessities. 

Cameroon  is considered by the World  Bank to be a  middle- 
income  developing  country, with a GNP per capita of US$830 in 
1992.  According to the 1996  UNDP's  Human  Development Index, 
it  is  ranked  127, out of  174.  It had slipped into the World  Bank's 
low-income  developing  country  category  in  1994 due to negative 
growth of  GDP. Life expectancy at birth was  56  years, and only 
about 50 per cent of the population  had  access to health  services 
and safe drinking water. It is  believed to have one of the lowest 
daily food calorie supplies per capita (ie, 1981 calories) among 
developing countries (UNDP, 1996, ~145) .  The extent of social 
deprivation  obviously  varies  greatly between rural and urban ar- 
eas and among  different  social  groups. 
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Cameroon’s  economy depends heavily on primary  production 
and primitive  agricultural techniques. A lack of external support 
services  for  agricultural  intensification,  combined  with  high  prices 
for farm inputs and low prices for farm products, left peasants 
with little choice other  than  to  seek  to expand cultivation into 
forests and other accessible  fertile  land.  In  some  cases,  population 
pressure played  a role, especially  in the Far  North and Western 
highland  plateaux. But as deforestation  in  recent  years has been 
acute in the tropical forest zone in the lightly populated south 
and east, population density is clearly  only one factor.  Logging 
for export, the use of agricultural land for  cash crop production 
by  para-state  companies and wealthier  farmers and the urban de- 
mand  for  forest products such as timber,  fuelwood and charcoal 
are amongst the principal  proximate  causes of deforestation.  State 
forest  protection  measures,  changing  land  laws and a  breakdown 
in the customary  social structure and support systems  have  indi- 
rectly  made the lives of many rural dwellers more vulnerable, 
thereby forcing  many to clear the forest.  Deforestation  processes 
vary  from  place to place, as  do their social and environmental 
consequences. These are conditioned both by  local factors and 
the broader social and ecological  context.  The four case studies, 
carried out mainly in the moist  forest  areas, help to bring out sev- 
eral  issues and dilemmas. 

The Cameroon Development Corporation‘s (CDC) agro-industrial 
plantations 
Among the different agricultural expansion processes that are 
taking place  affecting forest areas at the local level, the role of 
agro-industrial plantations is particularly significant. These are 
large-scale and capital intensive plantations specializing in cash 
crops for export. The core area of these plantations constituted 
some 98,000 hectares in 1994. They are chiefly  located in four of 
the country’s ten administrative  provinces:  North-west  (Donga- 
Mantung division), West  (Menoua division), South-west  (Fako, 
Meme and Ndian  divisions) and Littoral  (Moungo  division).  The 
largest areas of plantations are found in the South-west and Lit- 
toral  Provinces, where the soil  is  rich,  rainfall  is  high and access to 
transportation  is easy. This is  also the region  where  urbanization is 
rapid and where unique montane and coastal  ecosystems  exist. 



TROPICAL DEPORE.STATION AND AGRICULTURAL EXPANSION IN THE  CASE STUDY COUNTRIES 85 

A case study of the CDC in the South-west  province showed 
many  interesting  features and processes of forest  clearance. CDC is 
the largest,  most  diversified and one of the most  efficient  corpora- 
tions  in the country. It is  involved  in  industrial  plantations of  mainly 
banana,  rubber, oil palm and  tea,  covering  an  area of 40,000 hectares. 
Some  of these crops  have  periodically  been  highly  profitable, but 
others were  much  less so. They  have  differing  impacts on the forest 
area. 

There  exist three types of farming  systems  within areas oper- 
ated by the CDC. First, there are areas directly  managed  by the 
company.  These are highly  mechanized  plantations,  based on so- 
phisticated methods of land development and crop production. 
Second, there  are areas that were originally developed by the 
company but considered later on  to be uneconomic, frequently 
due  to decline in the price of the crop planted. These areas are 
leased on a  contractual  basis to individuals who can  muster  capi- 
tal and hired  labour. Lastly, the company  has sought to encourage 
smallholders  in the vicinity to plant  cash  crops by  providing  pro- 
duction inputs in return for their agreement to sell their produce 
to  the company. In addition to these farming  systems, it should 
also be noted  that many  of the company’s  workers,  totalling  some 
15,000 in 1994, have  tended to maintain  small  farms  in the area  by ’ 

clearing forests in order to supplement their low  wages  by self- 
provisioning and sales  in  local  markets. 

These different farming  sub-systems interact with important 
consequences  for  both  deforestation and livelihoods.  Rubber and 
oil  palm production, for example, have been quite promising in 
recent years.  The  company  has sought to increase land area un- 
der these crops, while keeping the existing area under  other 
crops such as banana. Some 4000 hectares of the recently  defor- 
ested land  in the Boa plain  has been planned for industrial  plan- 
tation and 1000 hectares  in  smallholdings of plantation  crops.  The 
need on  the part of the CDC to remain  economically  viable, on 
the one hand, and the need of  small  farmers and CDC workers to 
increase  production  for  cash, on the other hand, will  continue to 
increase  pressures  for  agricultural expansion in the area. 
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The  Southern  Bakundu Forest Reserve area 
This  case study showed the conflicting priorities between the 
government and conservation officials, agro-industrial interests, 
migrant  farmers and indigenous population groups.  The  area  was 
officially  proclaimed a Forest  Reserve as early as 1940. In order 
to control ‘illegal’  cultivation and poaching inside the reserve, 
more stringent conservation rules were imposed in the 1980s. 
This  was,  in part, a result of the availability of financial  assistance 
from  foreign conservation agencies. 

When the reserve was established there had been little con- 
sultation  with the local  Bakundu  people, who naturally  perceived 
its resources as still belonging to them. There have been impor- 
tant  in-migrations of peasants and other rural  dwellers  from  else- 
where in  Cameroon and from neighbouring Nigeria.  Some of 
them had settled in the area a century ago, while others were 
relative  newcomers. In any event, a large number of them were 
already there when the reserve was established by  colonial au- 
thorities.  In addition, there are now ago-industrial units includ- 
ing  rubber and oil  palm  plantations and a match-making  industry. 
These companies have received concessions from the govern- 
ment to  operate within the reserve. A great many of the work- 
ers have become squatters on the nearby land  that they culti- 
vate to supplement their meagre  wages.  In  some  cases,  even  civil 
servants, who are generally  badly paid, have  joined  indigenous 
peoples,  peasants, migrants and  workers to clear  land  for  cash  crop 
production. 

In 1994, there were some 21 villages  within the reserve.  Some 
27 per cent of the population consisted of indigenous peoples, 
and the remainder were households that had  come  from outside 
the reserve. These migrant farmers play a dominant role in the 
local economies. The majority of the  population,  both of local 
and outside origin, were  engaged in commodity production. 
They produced cocoa and robusta coffee  for the market and a 
variety  of  food  crops  such  as  maize,  plantains,  cassava,  cocoyams, 
vegetables and fruits.  These  latter  crops  were  for  self-provisioning 
as well  as  for  sale.  Swidden  cultivation  was  practised by  all these 
population groups. This has been quite viable  given a relatively 
low ratio of population to available land. Freehold tenure is be- 
coming  increasingly dominant, although the indigenous groups 
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still  retain  many  customary  communal  land tenure practices such 
as those of land allocation, cultivation, gender relations and in- 
heritance. Volcanic  soils  in this  region are highly  fertile and rain- 
fall  is abundant. Thanks to better roads and easy  access to ports 
and major national urban centres, agricultural produce can be 
easily  sold. At the same  time,  improved  road  infrastructure  has  al- 
lowed logging enterprises to flourish - often with the involve- 
ment of powerful  local entrepreneurs and higher national offi- 
cials. 

Good  soil and rainfall combined with efficient infrastructure 
also help explain why  agro-industries  specializing  in rubber and 
oil  palm  plantations  have been established  in the region. As indi- 
cated  earlier, these industries  were  normally  assigned  concessions 
in areas designated for plantation activities. A decline in world 
prices  for  primary  commodities such as cocoa and robusta  coffee 
in the 1980s encouraged agro-industries to expand their planta- 
tions  into  new  forest  areas where soils are initially  fertile.  This  has 
been the case too with smallholders and richer  individual  farm- 
ers.  Tree crops such as coffee are left  intact  following  price  falls, 
while both cash and food  crops are planted  in  newly  cleared  for- 
est areas. A new  variety of cocoa that only takes two to  three 
years to mature  has  become  increasingly popular among  well-to- 
do farmers, who hire  wage  labourers to clear the forest  land. Un- 
employed youth in the area became  a  main source of this hired 
labour  force. A mixture of local and external  processes  have  con- 
tributed to agricultural expansion and forest clearance in this 
area.  It  would be quite meaningless to try to estimate what pro- 
portion is due  to export crop expansion, to clearance for self- 
provisioning and local consumption, to commercial  logging, to 
government policies  in granting concessions, to road construc- 
tion and to various other factors, as they are all  closely interre- 
lated. 

The Mbalmayo Forest Reserve area 
The study in the Mbalmayo  Forest  Reserve area brings out simi- 
lar  socioeconomic and ecological processes to those mentioned 
above, but there were  also  additional  specific ones. The area  is in 
close  proximity to  the large town of Yaounde and  there  are a 
number of medium-size  towns  in the region, but in-migration to 
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the reserve area is  relatively  insignificant.  On the whole, rural 
population density is very  low. There is no sign, for example, of 
reduced fallow periods resulting from land scarcity  (Holland et 
al, 1992). For  much  of the rural population, a shortage of labour 
rather than land is  a  major  problem.  Deforestation  is perceived 
as an opportunity to improve  livelihoods rather than as a  socio- 
environmental  problem. For peasant farmers, there are no direct 
costs but only  benefits  from  forest  clearance. More labour is  also 
needed because  land  quality is generally poor in the region, and 
much of the best fertile land is now included inside the reserve 
where peasants’  access  is  restricted. 

Traditional land tenure arrangements still  prevail among the 
original inhabitants although, encouraged by state policies, these 
are rapidly being replaced by freehold land rights held by  indi- 
viduals or corporations. A typical  farm,  operated  by an indigenous 
or migrant  farmer,  comprises of a  small  perennial  home-garden,  a 
perennial tree-crop area of cocoa under the forest  canopy  inter- 
spersed with  fruit  trees and bananas, and a  food crop area  involv- 
ing the rotation of cropland with second growth forest cover. 
Food production activities take place  mainly within the reserve 
because of the fertile  soil. In any  event,  much of this  land  was  al- 
ready used by local inhabitants before the reserve was estab- 
lished.  Although  some  new areas are cleared  in an attempt to grow 
plantain and other  food  crops  for the market, on the whole,  peas- 
ants clear  fallows  in  parcels that they had farmed before the re- 
serve  was  established.  This is because  land  clearance  is  easier  in 
secondary forest areas than in dense virgin  forests. Local  level 
pressure by peasant farmers on large-scale deforestation in the 
area seemed to  be relatively  low. 

The Kilum massif area 
The  case  study of the  Glum montane  agro-ecological  zone  looks 
at changing patterns of farming systems, local  social structures 
and related processes.  It brings out processes that contrast with 
those seen in the above case studies in low-land  tropical forest 
areas. Social and ecological  characteristics  in this area, however, 
have  much  in  common with highland areas in East  Africa and 
elsewhere  (Barraclough and Ghimire, 1995). Soil erosion and the 
deterioration of watersheds are visible  in  some  locations.  Bush 
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fires, shortening of fallows and limited extension of cultivation 
into forest and brush areas can also be observed. Fertile land is 
scarce and highly sought after.  There are a  few areas where popu- 
lation density has reached over  100 persons per square kilome- 
tre, although the average  density  in the massif area as  a  whole is 
under 50 persons per square kilometre. 

Traditionally,  land use  systems tended to be highly  sustainable. 
Most households practised integrated agro-forestry  practices, and 
fallows were long. Livestock  raising,  which is an important  eco- 
nomic  activity  in the region,  was  based on transhumance.  The  tra- 
ditional  land tenure system guaranteed access to land to all the 
community  members and  social  inequalities  were  less  pronounced. 

The  arrival of cash  crops  such  as  coffee  and the commercializa- 
tion of livestock brought about important  social  differentiation. 
The  richer and more  successful  farmers were able to hold  more 
productive  plots,  consolidate  holdings and take better advantage 
of infrastructure and state support services.  Apparently, state ex- 
tension services coordinated by the North West Development 
Authority (MIDENO) on the whole were highly supportive of  av- 
erage peasants’ livelihoods.  Some  call this programme ‘one of 
the most successful integrated rural development projects in 
the country’ (Mope  Simo,  1994, quoted in 1995,  p141). It pro- 
vided  credit,  improved  varieties of seeds,  technical  assistance and 
better marketing facilities.  But recent structural adjustment pro- 
grammes  have led to the suspension of the activities  of  MIDENO, 
due to lack  of  funds. At the same  time, the government and inter- 
national conservation agencies have sought to include much of 
the remaining forest and other mountain common property re- 
sources into a comprehensive protective regime, thus curtailing 
peasants’ customary  access to these areas. Withdrawal of state 
support for agricultural  intensification and the growing control 
by conservation agencies over the remaining  uncultivated land 
areas  left  peasants  in  a  very  difficult  situation. 

Conclusion 
It can be seen from the above discussion that local  level  proc- 
esses affecting  agricultural and forest  land use in  Cameroon  vary 
widely. In  general, it appears that  population  growth and poverty 
are inadequate  explanations of increased  deforestation.  Population 



90 AGRICULTURAL EXPANSION AND TROPICAL DEFORESTATON 

growth has been very rapid in urban areas, but within the rural 
areas  studied,  recent  in-migration  has  been  low, as has the rate of 
natural increase.  During the last decade, Cameroon’s  agricultural 
population increased by  only 13 per cent while its  total popula- 
tion grew by nearly one-third (FAO, 1995). 

The greatest confusion lies with land tenure arrangements. 
The government’s 1974 tenure reform  favouring  a freeholding 
system of individual and corporate private holdings has caused 
disruption of traditional communal land tenure practices, but it 
has not been able to replace them. The state’s control over  cus- 
tomary  common property resources such as the forest areas is 
frequently contested by local  communities.  This generates little 
local  interest  in  protecting  forests and soils,  while the state agen- 
cies do not have the capacity to do this by  themselves. 

The  government has many  contradictory  agricultural and for- 
estry policies.  On the one hand, it  is  actively  promoting  agricul- 
tural  expansion  for  cash  crop  production  and  export.  On the other 
hand, it  has  sought to protect  forest and water  resources by crest- 
ing parks and reserves and restricting  access to them by  custom- 
ary peasant uses. At the same  time, production within the peas- 
ants sector is  increasingly directed towards markets over which 
producers have no control.  The  government’s  development strat- 
egies  have  actively promoted this process.  The  dilemma  with  re- 
spect to the reliance on the market  is  that both the rise and fall  of 
commodity  prices  have tended to put greater pressures on culti- 
vatable  forest  areas. At local  levels,  agricultural  intensification,  im- 
proved  social  services,  clear and equitable  land tenure rights and 
greater local participation in the protection and use of natural 
resources are crucial.  Such  policies  could help  in  reducing  undesir- 
able agricultural expansion into forest areas that for  various  rea- 
sons should  remain  forested. 

Malaysia  is  composed  of three major  regions:  Peninsular  Malaysia, 
Sabah and Sarawak.  It has a  total land area of 33.2 million  hec- 
tares, of which the peninsula  covers about 40 per cent, Sabah 22 

15 Unless  otherwise noted, the bulk of the information used in this section is  derived from 
Jomo K. Sundaram  and  Chang Yii Tan, 1994 (draft). 
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per cent and Sarawak 38 per cent. In the early 1980s, about two- 
thirds of the national  territory  was under natural  forests.I6  Another 
3 million  hectares were under rubber and oil  palm, thus covered 
generally by perennial vegetation.  Regionally,  Sarawak had nearly 
half  of the nation’s  forest  areas; the peninsula held about one-third; 
and the remainder  were  in  Sabah.  These three regions  differ  enor- 
mously  in their land use history,  deforestation patterns, demo- 
graphic characteristics and socioeconomic conditions, although 
they share many  similar  characteristics  as  well. 

Malaysia’s population in 1997 was about 21 million.  Approxi- 
mately 80 per cent of the population was concentrated in the 
peninsula.  The  national  population  growth rate was 2.4 per cent 
per year.  Sabah’s higher rate of population increase at 3.7 per 
cent  per annum includes considerable net immigration from 
neighbouring areas in the Philippines and Indonesia. Internal 
rural to urban population movements  have been rapid since the 
1960s. In 1994, some 53 per cent of the  country’s  population  was 
urban.  This  urbanization  was  stimulated by rural  poverty and a 
high  demand  for  unskilled  labour  in  urban  areas.  In 1990, some 29 
per  cent of the rural  population,  compared to 7 per  cent  in  urban 
areas,  were  believed to live  in  poverty (UNDP, 1996). Swidden 
farming  still  persists  in parts of Sabah and Sarawak and is often 
blamed  for deforestation. As will be seen later, it is a  factor in 
some  places, but a  relatively  insignificant  cause  of  forest  clearance 
compared to many other socioeconomic processes. 

In  recent  years, the percentage of the labour force  in the pri- 
mary sector  consisting of agriculture,  forestry  mining and fishing 
has been in steady decline.  In 1992, it  was about 27 per cent of 
the population, as compared to 63 per cent in 1960. Industrial 
and service sectors, on the  other  hand, have expanded remark- 
ably. In 1960, these activities  employed 12 and 25 per cent of the 
labour force  respectively, while in 1992, industries employed 23 
per cent and services  employed 50 per cent (UNDP, 1996,  p168). 

Malaysia’s per capita  income  was USJb3140 in 1993, which puts 
it in the World  Bank’s upper-middle-income group of develop- 
ing countries. The distribution of income, however, was among 
the most concentrated of South-east Asian countries. Between 

16  The FAO’s tropical  forest assessment estimated only 53.5 per  cent for 1990 (FAO, 
1333). 
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1981-93, for example, the lowest 40 per cent of the households 
in the country were estimated to have 12.9 per cent of the na- 
tional  income, as compared to 15.5 per cent  in  Thailand, 16.6 per 
cent in the Philippines and 20.8 per cent in Indonesia (UNDP, 

Rapid  industrialization  took  place  in the 1970s and 1980s. The 
industrial sector is currently  receiving  a  high  priority  within the 
government’s development strategy.  Primary  commodities,  how- 
ever, are still the main export earners.  Petroleum,  timber,  oil  palm 
and rubber constituted the principal commodity exports. Penin- 
sular Malaysia  is  by far the most  developed  in  terms of infrastruc- 
ture and manufacturing.  For  Sabah and Sarawak, petroleum and 
timber  have been the backbone of the economy,  with  timber  ex- 
ports to Japan being particularly important. There is  little doubt 
that the Malaysian  economic  growth in recent decades has  been 
heavily dependent  on the exploitation of natural resources. Be- 
tween 1971-89, for  example,  resource rents from  timber  and  min- 
erals  were  estimated to amount to one-third of  Malaysia’s gross in- 
vestment. 

The contribution of natural resource exports to economic 
growth is  likely to  be substantial for several years to come, but 
the government’s highest priority is clearly the development of 
the manufacturing  sector.  Besides refined petroleum products, 
the government plans greater processing of natural resources 
such as the production of veneer and plywood instead of the 
export of raw  timber  (ie  sawn  logs).  Rubber and oil  palm  planta- 
tions are becoming  more  mechanized and economically  efficient, 
although the social conditions of many plantation workers con- 
tinue to attract much  criticism.  The establishment of new agro- 
export plantations by clearing forests has declined recently due 
to several  reasons.  Among these are the scarcity of easily  accessi- 
ble  and productive land, rising costs of land development and 
growing criticism of deforestation activities by environmental 
NGOs and others in the community. 

There have also been several  official attempts to protect for- 
ests through  legislation,  such as the establishment of strictly  pro- 
tected  parks  and  nature  reserves as well  as the introduction  of  sci- 
entific  forest  management in reserve  forests.  However, in many 
cases, political  economy  realities  have thwarted these initiatives. 

1996,  p170). 
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The autonomous political power of each Malaysian state in the 
control of its natural resources limits the scope of the federal 
government’s authority over forest use. So too  do coalitions be- 
tween powerful  business and political  elites  protecting their spe- 
cial  interests.  These  frequently  conflict  with the interests of local 
low  income producers attempting to protect and improve their 
livelihoods. These conflicts  have rendered many apparently en- 
lightened public policies  ineffective, if not obsolete. There are 
numerous contradictory processes at state and local  levels. The 
fate of the remaining  forests  is  far  from  certain,  even  though  direct 
pressures on the forests,  arising  from  agricultural expansion in- 
volving both plantation and peasant  sectors,  have  receded  in  re- 
cent  years. 

Complexities of land use change  and deforestation at the state 
and local levels 
In  Peninsular  Malaysia, the major processes of deforestation can 
be traced  from the beginning of the 20th  century.  They  were  di- 
rectly related to the expansion of export-oriented plantation ag- 
riculture. There was a rapid increase  in  highly  profitable rubber 
plantations  until the Second World  War. These  plantations  were 
operated principally  by foreign companies. After independence, 
in the 1960s and 1970s, oil  palm plantations expanded. About 
1.12 million hectares of forest area was  cleared  for  oil  palm, and 
226,700 hectares  for rubber between 1966 and 1984 alone. Mixed 
horticulture, other crops and paddy also expanded in terms of 
the area brought under cultivation.  Shifting  cultivation  comprised 
a  very  small percentage of overall  land  use  in  Peninsula  Malaysia. 

After 1956, the Federal  Land  Development  Authority (FELDA) 
played an important  role in clearing  forest areas for  agricultural 
use.  One of its  primary  missions  was  settling  small  landless  farmers. 
It  also  attempted to consolidate  a Malay peasantry  that  would s u p  
port the government  against the communist-led  insurgency  in the 
1950s. By the  late 1980s, FELDA had  developed  nearly one million 
hectares of agricultural land, principally  for the cultivation of oil 
palm and rubber.  There  was  a  steady  increase  in  agricultural  area 
after the 1950s, reaching  nearly 4 million  hectares  in 1986. The  area 
devoted to the production of rubber subsequently stabilized, but 
the area  under  oil  palm  continued to increase  until the late 1980s. 
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Agricultural expansion  and deforestation patterns in Sabah 
appear somewhat similar to those of the  peninsula,  but on a 
much smaller scale. Commercial logging, however, was a very 
important cause of forest clearance and degradation in Sabah. 
The  British  Borneo  Timber  Company had a monopoly of  Sabah’s 
timber utilization between 1919 and 1952. After the Second 
World  War, three large foreign companies and eight local  firms 
expanded logging operations. The  Sabah  Foundation was estab- 
lished in 1966 to exploit  timber resources, as well  as to develop 
the forestry sector along silvicultural lines. The state govern- 
ment granted the Foundation 855,000 hectares of forest area in 
1970. Since the 1980s, several large investments by commercial 
companies  have been made  in the forestry sector, including  for- 
est plantations. 

About 9 per cent of  Sabah’s land  area  was  brought under cul- 
tivation  by 1989, with most of this area being planted with oil 
palm,  rubber and cocoa.  Shifting  cultivation  accounted  for 2.7 per 
cent of the agricultural area. The  land  area  utilized  for the produc- 
tion ‘of annual  food crops such as  paddy expanded very  slowly 
between 1960 and 1990. 

Agriculture has continued to  be  an important component of 
Sabah’s  economy.  Large-scale  plantations,  mainly of oil  palm and 
cocoa,  expanded  rapidly  in the 1980s. Sabah’s state development 
agencies such  as  the Rural Development Corporation (KPD), 
which also promoted  cash crop production  among  smallholders, 
promoted some deforestation, but the areas were insignificant 
compared to those on the peninsula. For example, KPD cleared 
only 33,000 hectares of forest  area between 1977 and 1988, prin- 
cipally  for  planting  cocoa,  coffee and some  shorter-term  crops. 

In  Sarawak,  logging  is  considered to be the major direct  cause 
of deforestation.  The World  Bank suggests  that of the 3.1 million 
hectares of the country’s  forests  logged  in the 1980s,  2.3 million 
hectares  were  in  Sarawak  (World  Bank, 1991, p4). A Malaysian  gov- 
ernment  source  indicated  that  by 1990, about half  of  Sarawak‘s 8.3 
million  hectares of forest  had  already  been  logged to remove the 
most  valuable  timber. Many specialists  believe that such logging 
operations damaged from 30 to 70 per cent of the remaining 
trees.  The World  Bank estimated that by the end of the 1980s the 
logging  industry in the state  employed  about 60,000 people  which 
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was about 40 per cent of the workers  employed  by the timber  in- 
dustry  in the whole  country  (World  Bank, 1991, p7). 

The  adverse  impact of logging as carried out in  Sarawak on the 
environment and livelihoods of local indigenous peoples was 
widely  publicized  by  many  non-governmental  environmental and 
development  organizations.  Since 1987, negatively  affected  tribal 
peoples have staged blockades of roads used to extract timber, 
and other protests  against  logging  companies  have  become  wide- 
spread.  The  government  has  been  forced to reduce  logging  activi- 
ties  in  Sarawak  somewhat,  taking into account  recommendations 
made  by the International  Tropical  Timber  Organization (I’ITO). 

Shifting  cultivation  is  widespread  in  Sarawak. By the  late 1980s, 
it  was  estimated to occur on about 18 per  cent of the state’s  total 
land area. It was, however,  mostly concentrated in dryland hill 
forests  (which  comprised 56 per cent of the state’s  forests).  Clear- 
ance of tropical  forests  for  swidden  cultivation  covered  less than 
4 per cent of the state’s  total  land area. About  20 per cent of the 
state’s  population of only 230,000 people were  estimated to have 
been engaged in this agricultural  practice.  Swidden  cultivation 
had existed in Sarawak for many centuries. As noted in earlier 
case  studies,  swidden  cultivators  usually  prefer to clear  secondary 
growth forests for their rotation as these require much  less  la- 
bour to prepare than do virgin  forest  areas. 

Other agricultural land uses are minor, accounting for less 
than 4 per cent of total  land use. Estate and plantation  areas  ac- 
counted for about 1 per cent and agricultural smallholders for 
another 2.7 per cent of the state’s  land  area. By 1988, the princi- 
pal  five  crops  (ie,  rubber,  oil  palm,  cocoa,  paddy and pepper) cov- 
ered 456,000 hectares or under 4 per cent of the state’s  total  land 
area.  The  bulk of agriculture  in  Sarawak  has  remained  smallhold- 
ing, rather than large plantation, agriculture. Plantation  agricul- 
ture is a relatively  new phenomenon to Sarawak,  although  in  re- 
cent years the state government has provided certain economic 
incentives to develop this  sector on a more  significant  scale. 

Conclusion: recent trends and policy issues 
Malaysia’s experience with deforestation and agricultural expan- 
sion has been somewhat  different  from that in  many  developing 
countries. Rural  poverty, skewed landownership and population 
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growth  have apparently not been major  factors  in  driving  defor- 
estation processes  in Malaysia.  Moreover, the pace of agricultural 
expansion has recently slowed. New non-agricultural pressures 
on forest areas have emerged from  logging  (mostly  for.export), 
the development of infrastructure,  dams,  tourist  resorts,  land  rec- 
lamation and aquaculture  projects.  The  government’s  recent  drive 
towards greater urbanization and industrialization, however, has 
resulted  in  many  agricultural lands being converted to urban uses 
such as housing, commercial  real estate and physical  infrastruc- 
ture. 

As far as the agricultural sector itself  is concerned, further ex- 
pansion is no longer forecast to  lead to major deforestation. 
Smallholder  agriculture,  which  was  actively promoted after  inde- 
pendence through many  rural  development  programmes,  has  ex- 
panded only  marginally in recent years. There is  now  some pre- 
occupation that agricultural production may be constrained by  a 
lack of labour due  to growing  rural-to-urban  migration, and that 
some good cropland may be left  uncultivated.  The pace of shift- 
ing  cultivation too is unlikely to grow.  Most  of those engaged in 
this farming  system seem to have enough land for maintaining 
sustainable fallow periods. This is obviously  likely to  be inter- 
rupted if  timber operations and cash-crop  plantations  continue to 
encroach on shifting  cultivators’  territories and if the government 
establishes  new  strictly  protected  forest  reserves or national  parks 
at shifting  cultivators’ expense. The new generation of swidden 
cultivators, however, tends to  seek wage employment  in settled 
agricultural areas and urban centres where wages are more  at- 
tractive.  Regarding plantation agriculture, the government ap- 
pears to be  slowing  down  investments in public  sector  land  devel- 
opment  projects,  but  encouraging the private  sector to participate 
more  in crop production as well as agro-processing.  This sector, 
on the whole,  has  remained  economically  competitive.  Plantation 
agriculture remains  significant and may continue to  expand in 
Sabah and possibly  in  Sarawak as well.  But there have been few 
recent important expansions of commercial agriculture into Pe- 
ninsular Malaysia’s forest  areas. 

As mentioned above, pressures from abroad  and national 
NGOs have had some positive  impact  in slowing careless log- 
ging. Nevertheless, logging still provides an important  source 
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of revenue for the Sabah and Sarawak state governments.  They 
are thus unlikely to stop granting  forest  concessions.  This is espe- 
cially the case in Sarawak, where logging  is  not  only an important 
source of state revenue but also of political  patronage.  The state 
governments, therefore, have  considerable  autonomy  in  deciding 
how forests should be used. At times, there have been powerful 
political  pressures  from  within the states for  legal and illegal  log- 
ging.  Their  fiscal structure, however,  leaves them highly depend- 
ent on the federal  government  for  much of their other revenues. 
This  could enable the federal  government to use its  financial  con- 
tributions to dangle budgets as a carrot to induce state govern- 
ments to implement  improved forest protection measures. 

Malaysia is  now  attempting to become  a  ‘developed  nation’ by 
the year 2020. To realize  this,  it  is  estimated that the country  will 
require an economic growth rate of at least 7 per cent per an- 
num. It is doubtful that agriculture  will be able to contribute to 
rapid economic growth at rates approaching its contribution in 
the past. Indeed, much  of the country’s  productive  resources and 
policy priorities have already been shifted to the manufacturing 
and service  sector.  The  relative importance of agriculture in the 
national  economy  will  probably continue to regress.  Since there 
are few lowland forest areas left to exploit where agriculture is 
promising, there will be negligible pressure on these forests for 
crop production purposes. As for the upland and relatively  inac- 
cessible  forest areas, it is highly  improbable that agricultural  ex- 
pansion  will  continue to  be as  important  as  in the past.  Deforesta- 
tion is likely to increase in the  short  run, however, because of 
commercial  logging and pressures from other non-agricultural 
uses such as infrastructure and urbanization. 

Current deforestation processes may be controlled if there is 
greater commitment  by  citizens and authorities alike to environ- 
mentally and socially  sustainable  development. This implies,  among 
other things, the protection of forest-based  customary  livelihoods. 
In  recent  years there has been increasing  local  level  awareness of 
these issues.  Several NGOs have  mobilized support for the pro- 
tection of  Malaysia’s forests and its forest dwellers.  The  govern- 
ment  has  not been able to neglect  totally  local  as  well as interna- 
tional pressures to stop undesirable deforestation  in the country. 
Many  formal  policy  measures  that  have been developed,  however, 
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remain to be effectively  implemented.  Pressing  environmental  is- 
sues frequently  receive  scant  attention  at  federal and state levels. 
Political  commitments to deal with them constructively  will  re- 
quire the mobilization of popularly  based  social  forces. 

Before attempting to make generalizations based  on  these 
cases,  it is instructive to revisit  them,  focusing on the role of in- 
ternational trade in promoting or deterring agricultural expan- 
sion and deforestation.  This  is done in  Chapter 4. 



4 LINKAGES WITH INTERNATIONAL TRADE 

INTRODUCTION 
Concern has  been expressed in various international fora and 
publications that the trade and agricultural  policies of industrial- 
ized countries of the North were directly contributing to unde- 
sirable  deforestation  in the South.  This  hypothesis  suggested  that 
reforms  in the international trading system, and of trade and ag- 
ricultural policies in the industrialized countries of the North, 
could contribute to slowing unnecessary tropical deforestation. 
The authors of this book attempt to examine this issue  in the 
light of the case studies that were  summarized  in  Chapter 3. 

The  methodological  difficulties of analysing  linkages  between 
trade and the agricultural  policies of developed countries, and 
deforestation  processes  in  developing  ones,  are  formidable to say 
the least.  Nation  states and their  economies  can  usefully be envi- 
sioned as complex, open, interacting  systems  (Garcia, 1984). Trade 
among  nations  implies  exchange of goods and services  across  na- 
tional frontiers, but this is  only one of the many  ways  in which 
complex  societies  interact.  Deforestation  processes  stimulated  by 
foreign trade in  a  particular  tropical  country  are  in  part  shaped  by 
that country’s  socioeconomic and political structure at a  given 
time as well  as  by  many  other  factors,  such as its  bargaining  power 
vis-&vis  its  various trading partners. Linkages that appear clear 
and firm in one period may be  very  different  and  perhaps  contra- 
dictory in another. Simplistic  models showing correlations be- 
tween tropical deforestation and foreign trade can be danger- 
ously misleading as guides to policy in both developing and 
developed  countries.  They are unable to take the complex  inter- 
relationships between dynamic open sub-systems  into  account. 

Often  it  is  impossible to estimate  even  roughly the extent to 
which  agricultural  expansion  into  forest  areas  is  driven  by  demand 
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for agricultural exports in contrast to demands for agricultural 
products  for  domestic  consumption and industries.  These  difficul- 
ties increase with a  country’s size and its level of development. 
China and Brazil, for  example, are large  countries  with  important 
and dynamic  industrial  sectors.  The export of agricultural output 
from the Amazon region to Brazil’s  industrialized south, and from 
China’s  south-western  Yunnan  province to its  more  industrialized 
east as well as to urban areas of Yunnan  itself, far overshadows 
the importance of farm exports abroad. Moreover, the import 
content of both  exports and imports  becomes  increasingly  difficult 
to identify  as  national  economies  become  more integrated and 
technologically  sophisticated.  Malaysia’s exports of oil  palm,  rub- 
ber,  timber,  minerals, petroleum and other primary  commodities 
in the mid-1990s were nearly  equalled by its exports of  manufac- 
tured  products.  Guatemala’s and Cameroon’s  agricultural  commod- 
ity exports  have  a  high  import  content  in  addition to a  significant 
share of many export crops  being  destined  for  domestic  uses. 

In  some cases, expanding commodity exports seem to have 
been a principal factor  driving recent deforestation.  Forests may 
be cleared to make  way for export crops and may be cleared or 
badly degraded by the  export of timber. These activities bring 
migrations of workers and settlers into forest  areas who, in turn, 
undertake forest clearance for food production and other pur- 
poses. More indirectly, export crop expansion and modernization 
in non-forest areas often  accelerates the displacement of peasant 
producers and rural workers made redundant by greater mecha- 
nization.  Some of these displaced peasants and workers migrate 
to forest  frontiers. In the case  study  countries there were few re- 
liable  data that would  permit  even  very  rough  approximations of 
the quantitative importance for deforestation of diverse  interact- 
ing and overlapping  deforestation  processes. Moreover,  commod- 
ity exports may be accompanied by increasing food imports that 
may, in turn, temporarily at least,  diminish  pressures to clear for- 
est for  food crops. 

The  dynamics and impacts of forest clearance are to a great 
extent determined by a  complex  series of public  policies and so- 
cial institutions that have  evolved  in each country as a  result of 
historical  processes  that are always to some  extent  unique. Cross- 
country  correlations  between  deforestation and abstract  national 
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level  variables  such as income  levels,  trade  policies,  foreign  indebt- 
edness,  food  crop  self-sufficiency,  human  rights,  demographic  trends 
and  the  like  are  always open to very  divergent  interpretations.  The 
FAO’s publication of data  estimating  changes  in  forest  cover  during 
the 1980s  in 89 tropical  countries  stimulated  a  number of such 
cross-country  statistical  analyses  (for  example,  Brown and Pearce, 
1994).  Not surprisingly, relationships between deforestation and 
other macro-variables turned out to be weak, volatile and often 
contradictory.  Considering the data and the methodologies used, 
it  is hard to imagine  how they could  have been otherwise. 

In the real world, trade is mediated by  social institutions in 
which  some groups gain  from exports and others are likely to 
become  worse  off than  before.  Trade  is  seldom the win-win  propo- 
sition depicted in  elementary  economics  texts. Much depends on 
the time period considered and the criteria used in judging  how 
it affects  different  parties.  In looking at linkages between defor- 
estation and international trade in the case study countries, their 
impacts on  the livelihoods of the low  income groups affected 
during the short and medium terms were among the principal 
evaluation  criteria  employed  in this book. 

BRAZIL 
As was seen earlier, the expansion of sugarcane plantations and 
later of coffee and cacao  primarily  for export was a  principal  factor 
contributing to Brazil’s  economic and demographic growth  from 
early  colonial  times  until the mid-20th  century.  Commodity exports 
were estimated to have  accounted  for  from one-tenth to one-third 
of the country’s  economic  growth  during the 19th and early  20th 
centuries  (Bulmer-Thomas,  1994). This agricultural  expansion  stimu- 
lated by export  markets  was  also  responsible  for the clearance of the 
major portion of  Brazil’s once extensive Atlantic coastal forests. 
Much  of this previously forested area, however, was suitable for 
sustainable agricultural uses, with deep soils, gentle topography 
and adequate rainfall. 

One cannot judge the virtual destruction of most of  Brazil’s 
Atlantic  coastal  forests to have been more  detrimental to the pos- 
sibilities of eventually  achieving sustainable development than 
was  forest  clearance  in  much of  Western Europe or in the eastern 
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United States. As in  many now industrialized countries, forest 
clearance may  have been unnecessarily  wasteful and many areas 
were cleared that in retrospect might better have been  left 
forested. Nonetheless, export-led agricultural expansion played 
a crucial role in  Brazil’s development into what is now an up- 
per-middle-income  newly industrialized country.  The  social im- 
pacts  of  this  agricultural export-led development,  however,  were 
catastrophic for large sectors of the country’s population. Its  in- 
digenous peoples were  nearly  exterminated  by  disease and harsh 
treatment, as they were in  most of the Americas.  Slaves brought 
from Africa seldom enjoyed  improved  livelihoods, nor did most 
of their descendants. Many immigrants  from Europe, the Near 
East and Japan prospered, but some experienced grinding pov- 
erty for generations. Poverty  in  Brazil’s north-east, where sugar 
exports began, has become notoriously severe and persistent. 
Land degradation in this sub-humid tropical  region was acceler- 
ated by careless  deforestation  followed by unsustainable  agricul- 
tural practices that contributed to worsening poverty and mas- 
sive  out-migrations,  especially during drought years. 

The  main explanations of massive and persistent poverty  in 
Brazil’s  relatively prosperous national  economy,  however,  have to 
be sought not  from trade and demographic growth, but  from  in- 
stitutions and policies that excluded the poor from opportunities 
to improve their livelihoods.  Slavery and its  aftermath strength- 
ened a constellation of such institutions. These included a land 
tenure system that denies most  of  its participants  access to suffi- 
cient  resources for self-provisioning.  The  political  institutions  re- 
quired to maintain the control of land and labour by a class of 
large property owners excluded  most of the poor from  meaning- 
ful participation.  International trade contributed to this situation, 
but only  indirectly.  Colonial elites and their successors deliber- 
ately constructed an institutional framework that allowed them 
to control most of the benefits from trade in partnership with 
counterparts abroad who also benefited. Persistent and often 
worsening poverty during periods of booming  agricultural  ex- 
ports were accompanied by rapid deforestation. These negative 
impacts associated with trade could not have been dealt with 
merely through more socially and environmentally sensitive 
trade policies  in  countries  receiving  Brazil’s  exports.  Such  policies 
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might  have helped in some  instances,  just  as  Great  Britain’s ban- 
ning of the slave trade early in the 19th century probably con- 
tributed to slavery’s eventual demise in the Americas several 
decades later, but this was only one factor among many others. 

Present-day deforestation in  Amazonia and in one of  Brazil’s 
few remaining Atlantic forests examined in the local  level case 
studies is for  the most part only indirectly linked with foreign 
trade in agricultural and forest commodities.  Cattle ranching is 
directly associated with current recent changes in forest land 
use as most of it was converted to pasture. In 1994, however, 
only a little over one-fourth of Brazil’s merchandise  exports 
were agricultural products. Only 3 per  cent of these  exports 
consisted of meat and live cattle, most of which were  being 
produced in the South rather  than in Amazonia (FAO, 1995). 
State subsidies  and  related policies drove most deforestation 
in Amazonia rather than international  markets  for  meat  and other 
agricultural  commodities.  This  was  clearly  brought out in the five 
local level cases. Nonetheless, a few wealthy cattle  ranchers 
linked to export markets probably exercised excessive influ- 
ence in bringing about such socially and environmentally  harm- 
ful  policies. 

In the Mato Grosso  cases there were some direct  foreign  in- 
vestments  in agro-export enterprises. These  mostly  failed  eventu- 
ally, but in  any  event the foreign  investors were apparently  more 
attracted by the prospect of short-term subsidized profits ac- 
companying speculative activities than in longer-term agro-ex- 
ports. The  spectacular  boom  in  soya exports after the 1950s  was 
in part driven by the European Community’s  common agricul- 
tural policy (CAP). While there  was some soya production on 
formerly forested areas in Mato  Grosso, this was not a significant 
factor in its deforestation. The expansion and mechanization of 
soya production for export in  Paran5 and other southern states 
indirectly  contributed to deforestation  in the Amazon states,  how- 
ever,  by  making  much of their rural population redundant. Many 
migrated to the Amazon region attracted by  promises of land or 
jobs. 

Speculative foreign and domestic investments in  Amazonian 
forest lands were also stimulated by the region’s huge timber 
and mineral reserves, reputedly  the largest in the world. The 
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economic returns for Brazil  from these investments still lie far 
in the future, although  speculators  often  gained  handsome short- 
term  financial  rewards  related to state subsidies.  Timber and min- 
eral exploitation for export could easily become a  much  bigger 
factor than agricultural  expansion  in  forest  clearance  in the Ama- 
zon region  in the future unless adequate measures are taken by 
the state to compel  investors to bear the costs of social and eco- 
logical  externalities  resulting  from their activities. 

GUATEMALA 
The  impacts of foreign trade on agriculture and forests in smaller 
Guatemala were much more salient than in big Brazil. In  the 
former, 1994 agricultural exports amounted to 7 per cent of its 
GDP, while  in the latter they were  only 2 per cent. Moreover, in 
Guatemala  agricultural exports made up 63 per cent of total  mer- 
chandise exports, in  contrast to only 27 per cent in Brazil.  Guate- 
mala’s  officially recorded  agricultural exports were  primarily  cof- 
fee, sugar, bananas, fruits and vegetables.  Cotton had  been  an 
important export in the 1970s but had declined sharply in the 
1980s.  Forestry exports were officially  negligible,  although  illegal 
exports of timber through Mexico and Belize were probably  sig- 
nificant.  Moreover,  Guatemala  was  importing  nearly  one-fourth of 
its  food  supplies.  In the early  1990s  cereal  imports  alone  amounted 
to some 40 kilograms per capita (FAO, 1995). 

The preceding chapter brought out the leading role of agro- 
export expansion in stimulating deforestation throughout Guate- 
mala’s history and especially after the mid-1950s.  Agro-exports 
have  also been the principal  motor  driving the country’s  economic 
growth. As was seen earlier, growth of GDP  in the 1960s and 1970s 
was  over 5 per cent  annually,  falling to less than 1 per cent  in the 
1980s when many of its  agro-export  markets  virtually  collapsed. 
The  earlier  discussion  also  emphasized the serious  livelihood  crisis 
faced by  Guatemalan  peasants, and especially  by the indigenous 
majority.  This  had been in part provoked by displacements of 
peasants as a result of agro-export producers taking possession 
of their traditional  lands. 

The  United  States’  aid, trade  and  agricultural  policies  have been 
very  influential  in shaping the Guatemalan  state’s  development 
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strategy. These US policies had been influenced by the percep- 
tions of US commercial and strategic  interests  held by US export- 
ers, importers and investors.  These had particularly  negative  con- 
sequences for  most peasants in  Guatemala because ‘aid’  policies 
that could  have contributed to more equitable development had 
been subordinated to the US government’s perception that popu- 
larly based struggles  for  land and other social  reforms were ma- 
nipulated  by the USSR and Cuba for their advantage  in the ‘Cold 
War’. This  led to massive US military and economic ‘aid for  Guate- 
mala, but with the primary  objective of supporting the govern- 
ment  in  its  conflict  with  guerrilla  forces.  Social and environmental 
concerns  were  given a very  low  priority. As was seen earlier, the 
immediate  origin of the civil  conflict  in  Guatemala had been the 
US-engineered  military coup of 1954 that reversed the Arbenz 
administration’s  initially  successful  agrarian  reform. 

The US agricultural strategy for Guatemala was to promote 
and modernize agro-exports, to encourage colonization of the 
still forested agricultural frontier as a substitute for land reform 
and to make  Guatemala a better market  for US surpluses of cere- 
als, dairy products and  other agricultural exports. International 
financing was made  available through USAID, the Interamerican 
Development  Bank, the World  Bank and other sources on attrac- 
tive  terms.  The  government  was  able to improve  roads and other 
infrastructure, provide cheap credits for agro-export producers 
and commence the colonization  programme mentioned in the 
previous chapter. In addition, the US government encouraged 
the US private sector to invest in Guatemalan agro-exports by 
providing it  with  insurance  against  many  risks. 

Initially  in the 1960s, US policies promoted Guatemalan  live- 
stock and cotton exports to meet rapidly growing demands in 
the US for these commodities.  The US government also enlarged 
Guatemala’s sugar quota after eliminating Cuba’s, and US buyers 
purchased a major share of its  coffee and banana exports. When 
terms of trade turned against these commodities  in the 1980s, the 
US promoted ‘non-traditional’ exports of fresh fruits and vegeta- 
bles,  flowers and ornamental  plants.  On the whole, the expansion 
of agro-exports contributed to accelerated deforestation both di- 
rectly and indirectly, although fruit and vegetable exports in 
some cases may have slowed deforestation for maize and bean 



106 AGRICULTURAL EXPANSION AND %OPlCAL DEFORESTATION 

production by providing alternative income sources for a  few 
peasant  producers.  The  impacts of agro-export  expansion on live- 
lihoods were negative for most, but not all, peasant producers 
and rural  workers. 

As in  Brazil, these negative  impacts  associated  with trade have 
to be explained  principally  by  policies and social  institutions that 
excluded most  of  Guatemala’s poor peasants and workers from 
the benefits that are presumed to flow  from agro-exports and 
economic  growth. As already  discussed,  its  land tenure system  is 
one of the most  polarized of any  country,  leaving the rural poor 
with  almost no resources or opportunities.  Unless  public  policies 
and social  institutions are profoundly  reformed, widespread pov- 
erty will persist whether agro-exports are booming or contract- 
ing. So too will  undesirable  deforestation. 

Guatemala  became  increasingly dependent on food imports 
after the 1950s. Food aid and subsidized commercial imports of 
wheat and many other foods rose rapidly.  Food imports were  fi- 
nanced  under  various  titles of US Public Law 480. Guatemala  had 
been practically  self-sufficient  in  cereals  in the early 1950s, but by 
1990 it was importing  nearly one-quarter of its  cereal consump- 
tion. Most of its urban population and many  of its rural people 
were heavily dependent on imported food for their diets. 

This  food  import dependency had  contradictory  consequences 
for agricultural expansion and deforestation. Less land was re- 
quired for food production in  Guatemala than would  have been 
the case if it  produced most  of its own food  supplies.  The  area  in 
maize  increased  more  slowly than did population, while  average 
yields  remained  low and stagnant. Many peasants who could be 
producing food remained underemployed as they lacked both 
land and markets. Food imports contributed to agro-export ex- 
pansion by  making  it  more  feasible and profitable  for  commercial 
producers to concentrate on export crops. Cheap food imports 
also contributed to maintaining  Guatemala’s archaic land tenure 
system and other quasi-feudal  social  institutions  by  easing  politi- 
cal pressures on the government to carry out needed reforms. As 
is frequently the case, food aid, together with agro-export de- 
pendency,  have  indirectly helped to perpetuate the poverty,  re- 
pression and environmental degradation they were supposed to 
reduce. This  is not a problem that can be solved through more 
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enlightened  trade  policies  either  in the US or Guatemala,  but  they 
could help. 

CHINA 

China  has  nearly  eight  times  Brazil’s population,  inhabiting an area 
that is  only 12 per cent greater, part of  it desert. Its total GDP, 
however,  is  only about the same as Brazil’s,  although  it  has been 
growing  much  faster  than  Brazil’s  in  recent  years.  Given  its  size,  its 
population,  its  low per capita  income  and  its  fast  economic  growth, 
China can be expected to be an increasingly  important  actor  in 
international trade. These  same  factors,  however,  suggest  that  for- 
eign trade may have a minor  role to play  in  Chinese  agricultural 
expansion and deforestation. 

The available  data support this  hypothesis.  In 1994, China’s  to- 
tal  agricultural  exports of an estimated US14 billion  amounted to 
about 2.7 per  cent of its GDP and to only 6.7 per cent of its  total 
merchandise exports. Its total merchandise exports, however, 
amounted to 38 per cent of its GDP. Its agricultural imports 
were slightly larger than agricultural exports. Forest products 
comprised only half of 1 per  cent of its merchandise exports, 
but over 2 per cent of its merchandise imports. The estimated 
value of  China’s imports of forest products was  nearly  twice that 
of its  cereal  imports.  China  is one of the worlds largest  traders of 
agricultural and forest products in spite of its  low per capita  in- 
come, but it is also one of the countries in  which the foreign 
trade of agricultural and forest products is the most  insignificant 
in  comparison to trade in  domestic  markets. 

Other than in  limited areas, the international trade of agricul- 
tural and forest products does not  play a direct  role  in influenc- 
ing agricultural expansion and deforestation processes. China’s 
large net imports of forest products have helped to diminish 
pressures to overexploit  its  remaining  natural  forests.  They  have 
also contributed to increasing demands for timber from export- 
ing  countries.  China and India are the world‘s  largest  tea  produc- 
ers and China  is a primary  tea  exporter,  with  tea  comprising  about 
one-fourth of  all its  agricultural exports in the early 1990s. None- 
theless, there has  been  little  expansion of areas  under  tea  produc- 
tion  in  recent  years. Net imports of cereals  in the 1990s may  have 
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contributed to reducing expansion of these crops into forested 
areas. However, greater internal trade in cereals,  stimulating spe- 
cialization of crops  in  regions  most  suitable  for their production, 
has a greater  potential  for  contributing to the preservation of re- 
maining  forest  areas. 

The  forced opening of  China’s markets  by western imperial 
powers  and Japan in the 19th and early  20th  centuries  stimulated 
demographic changes and agricultural expansion that often oc- 
curred at the expense of  China’s forests.  Current rapid growth  of 
manufactured exports and foreign  investments are also stimulat- 
ing  many  socioeconomic  changes.  It  is  impossible to disaggregate 
these broad historical  processes  in a way that meaningfully  links 
China’s international trade with its increasing agricultural pro- 
ductivity or with deforestation. It seems  probable,  however, that 
had there not  been a widespread  redistribution of land and other 
wealth  in the early  1950s,  and if there had  not  been a strong  cen- 
tral  government that depended on wide popular support in ex- 
change for perceived  social and economic development, defor- 
estation  in  China  would  have continued after the 1950s  much as 
it  had  in  earlier  decades.  On the contrary,  forested  area in China 
has  apparently  increased  since the 1960s’  mostly as a result of  ex- 
tensive tree plantings.  Nonetheless,  this  was  accompanied  by  seri- 
ous forest  degradation  in  several  regions (Rozelle,  Lund,  Ting and 
Huang,  1993). 

The findings discussed earlier of the case study in Hekou 
county in  Yunnan Province were consistent with these general 
observations. Large-scale deforestation took place in the late 
19th and early 20th centuries when  the French constructed a 
railroad through  the  area, connecting it with Vietnam’s ports 
and cities.  The resulting increased demands arising from the in- 
ternational trade of agricultural and forest products played an 
important role  in the conversion of many of the region’s forests 
to agricultural uses. These impacts were confounded, however, 
with rapid population growth accompanying the railroads, pro- 
viding easier access to immigrants from other  parts of China, 
and its  stimulation of economic  activities.  Political  instability and 
conflicts  were  also  prevalent.  Yunnan’s  rugged  topography,  how- 
ever, provided a degree of protection for its remaining natural 
forests. 
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In the early 1950s there was another jump  in deforestation. 
This was associated not with trade but with its absence. It re- 
sulted from  policies during the ‘great leap forward’ of promoting 
‘backyard iron smelters’ with their huge demands for charcoal 
and with  policies  aimed at making  every  locality  self-sufficient  in 
grain  production.  During  this  period there was  almost no interna- 
tional  trade.  Subsequent  expansion of forest  plantations  after the 
early 1970s and the concurrent drain of timber  from  many  natu- 
ral  forests, together with  continued  clearance of some  forest  land 
for  agriculture and other land  uses,  were  primarily  related to do- 
mestic  policies and land tenure institutions. 

Rapidly increasing foreign trade  and investments after the 
1970s made important contributions to China’s spectacular eco- 
nomic  growth  in the 1980s and early 1990s. This  rapid  growth  in 
turn attracted more foreign investments and trade. Most  of this 
new  international trade and investment,  however,  was  in  manufac- 
turing and services,  not  in  agriculture. Over  four-fifths  of  China’s 
imports and exports in the early 1990s consisted of manufactured 
goods.  Linkages  between  international trade and deforestation in 
China are important,  but  they  are,  for the most  part,  very  indirect. 

MALAYSIA 

Malaysia, with three times  Guatemala’s area and nearly  twice its 
population, had  three times as great a GDP per capita as Guate- 
mala  in the early 1990s. It is the case study country most  heav- 
ily  involved in international trade in relation to  the size of its 
economy. In the early 1990s its  merchandise exports amounted to 
73 per cent of its GDP while  its imports were  slightly  greater. In 
the early 1990s, agricultural products comprised about one-tenth 
of its exports and timber exports nearly another  one-tenth.  In 
the early 1980s, they had  been relatively  much higher. In 1985 
its  exports  were  about  one-third agricultural and  forest  prod- 
ucts (principally timber, oil palm and  rubber),  one-third min- 
erals (mostly tin  and  petroleum) and one-third manufactured 
products. 

Malaysia  has been  industrializing  rapidly  since  its  independence 
from  Britain  in 1957. In 1960, agriculture  accounted  for  three-frfths 
of its GDP and well  over half  of its labour force. By 1994 these 
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proportions were estimated to  be down to about one-fifth and 
just under one-quarter respectively.  Exports of oil  palm and rub- 
ber grew  rapidly  after  1960,  but those of timber,  minerals and es- 
pecially of manufactured goods grew  even  faster. Malaysia is of- 
ten cited as an outstanding post-Second World  War example of 
export-led rapid economic  growth. 

The  expansion of agriculture  in  colonial Malaysia  in the early 
20th century was stimulated  primarily by tin and rubber exports. 
These exports required the importation of workers, largely  from 
India, and  the expansion of food crops to feed the growing 
workforce. Like most  commodity exporters, colonial Malaysia 
was heavily dependent  on food imports. In some periods it  im- 
ported up  to one-third of its  rice consumption. Booming  com- 
modity  exports  were  also  accompanied  by  growing  urban  centres 
and important  immigration  from  China.  Forests  probably  covered 
close to nine-tenths of Peninsular Malaysia in the late 19th cen- 
tury. By 1946, forest cover had  been reduced to about  three- 
fourths of  its land area and to about two-thirds at independence 
in 1957. By the late  1980s  forests  covered less than half  of Penin- 
sular Malaysia. 

The  area  in  rubber  plantations in the peninsula  expanded  from 
nothing  early  in  this  century to nearly 1.8 million  hectares  in the 
1970s and to over 2 million  hectares  in the late 1980s.  Oil  palm 
plantations were not  significant  until independence, but by the 
late  1980s  they  occupied  over 1 million  hectares. Rice and other 
crops also expanded, but more  slowly, and their combined area 
was less than that in rubber and oil  palm.  Rubber and oil  palm 
production was predominantly for export markets. Most defor- 
estation  in  Peninsular  Malaysia  was  directly  associated  with  grow- 
ing  exports of  mineral and  agricultural  commodities. Among these 
agricultural  exports,  timber  became an increasingly  important  com- 
ponent. Much  of the land  cleared  for  rubber and oil  palm  expan- 
sion supported important  volumes of  commercially  valuable  tropi- 
cal hardwoods. Their sale helped to defray the costs of land 
conversion  as  well as providing important additional revenues 
for the state,  loggers,  processors and many others.  There  was  also 
considerable logging  in forests that were not being cleared for 
agriculture. Log exports from  Peninsular Malaysia were discour- 
aged  after the late  1970s,  with the aim  of encouraging  its  incipient 
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wood processing industries and also of slowing the over-exploi- 
tation of its  remaining  forests. 

Commercial logging played a secondary role to agricultural 
expansion in the deforestation of Peninsular Malaysia. In Sabah 
and Sarawak,  commercial  logging has been the primary process 
leading to deforestation. Logging interests like to blame slash- 
and-burn  cultivators  for  deforestation  in these states, but the evi- 
dence presented in the case study is overwhelmingly that com- 
mercial  logging  has been the principal  process leading to recent 
deforestation in these two states. Its analysis of the political 
economy of logging showed  that it was financially and politi- 
cally advantageous for these states’  politicians to grant large  tim- 
ber concessions to local entrepreneurs, frequently financed by 
Japanese trading companies, to extract as much  timber  as  possi- 
ble, as rapidly as possible, for export  to  Japan. The Japanese 
market  for  low-priced  tropical hardwood was  practically  insatia- 
ble, much of it to  be used for  construction  forms and cheap fur- 
niture that were soon discarded. 

The states of Sabah and Sarawak,  however, gained much of 
their revenue  from the export of  raw  logs even when these were 
grossly  underpriced.  This  was  largely a result of the Malaysian  in- 
stitutional structure mentioned  earlier,  giving the federal  govern- 
ment  rights to tax-processed exports, but  reserving  for the states 
tax  revenues  from the export of raw  timber. Also, timber  conces- 
sions provided an important source of patronage for state politi- 
cians.  Logging was usually  wasteful and destructive. Although 
only a few  commercially  valuable trees per hectare were har- 
vested,  roads, together with  heavy  equipment and lack  of  careful 
logging  practices,  severely  damaged  most of the remaining  stands. 
The  rights of traditional  indigenous  forest  users  were  disregarded. 

There were no effective  measures to ensure natural  forest  re- 
generation or replanting. Logging roads opened hitherto inacces- 
sible forests to slash-and-burn agriculture. Japanese buyers, like 
commercial  timber traders everywhere, were primarily interested 
in  profits. Japan had strict regulations to ensure sustainable use 
of its forests at home, but its corporate  trading  houses  were 
regulated only by host country law abroad. They moved  from 
one country to  another in search of cheap  supplies of tropical 
timber. 
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If governments of timber importing and exporting countries 
could  only  agree on an enforceable  international  code of conduct 
setting minimal  ecological and social standards for the exploita- 
tion of forest  products  destined  for  exports,  this  might  help  lessen 
destructive  competition  among  low-income producer countries. 
The  International  Tropical  Timber  Organization (I’lTO) has so far 
proved to be a very inadequate instrument  for  doing  this. Mean- 
while,  each  exporting  country  will  have to take measures to protect 
its  forests and its  people’s  livelihoods. 

CAMEROON 

As was seen earlier,  Cameroon  has an area  over four times greater 
than Guatemala and a forest area that is  nearly six times  larger, 
but with a similar population. One-fourth of its exports in  1994 
were agricultural products. In  1994 timber exports were nearly 
(81 per cent) as large as its  agricultural  exports.  Forest and agri- 
cultural  products  together  amounted to 44 per cent of  Cameroon’s 
total  merchandise  exports, but ostensibly to only about 6 per cent 
of its estimated GDP. In other words, agricultural and forestry 
exports were both relatively important in  Cameroon’s interna- 
tional trade, but its total international trade was a smaller  com- 
ponent of its  economy than in  any of the other case  study  coun- 
tries. (This  raises questions about the data that are mentioned 
below.) 

The export of agricultural and other primary  commodities  has 
been an important  stimulus for the conversion of forests to agri- 
culture and other uses ever since Germany  made  Cameroon one 
of its  colonial possessions in the late 19th century. German in- 
vestors initially cleared forests for coffee, cocoa and cotton 
plantations and later for rubber, oil  palm,  sugar and bananas.  The 
Germans  also  commenced  railroad  construction  from the coast to 
the eastern interior, resulting in some deforestation. After the 
First  World  War,  Cameroon was  divided  into a British  mandate  in 
the west and, a French one in the east.  British and French  authori- 
ties essentially continued German  colonial  development  policies. 
Private investors from  Britain and France acquired some of the 
former  German  plantations and also  invested  in new ones. After 
1925 several former German investors also  returned. Timber 
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extraction for export continued but still on a rather small  scale. 
The depression of the 1930s followed  by the Second  World  War 
slowed agro-export expansion. 

Following  Cameroon’s independence in 1960, it  placed a high 
priority on encouraging the expansion of agro-exports as well  as 
those of timber,  oil and minerals.  It  also  attempted to expand the 
country’s  small  manufacturing sector in order  to substitute na- 
tionally produced textiles and the like for  imports. Most  agricul- 
tural land, however,  was  worked  by  peasants who produced  prin- 
cipally  for  self-provisioning and local  markets. 

Cameroon has long, unguarded and often  unmarked  frontiers 
with  neighbouring countries, especially  with  Nigeria. As a result, 
much of its international trade is unregistered by government 
authorities.  This helps to explain  why  its  total  merchandise trade 
was  only 6 per cent of  GDP, according to official  data.  In  reality  it 
was  probably  much  higher. In addition to a great  deal of unregis- 
tered  transborder  trade with neighbouring countries, some of 
which was re-exported to  the North, the country’s  official  ex- 
ports of agricultural products and timber to Europe  increased  in 
the 1960s and 1970s. This was in part  due to  the preferential 
treatment given  by the European  Community to exports from  its 
former  colonies  in Africa and the Caribbean.  The  largest  producer 
of plantation crop exports, the CDC, whose activities were dis- 
cussed  in  Chapter 3, received  sizeable  foreign  investments. Also, 
private  European  corporations were encouraged to establish  new 
agro-export enterprises. Cocoa,  coffee,  oil  palm, rubber and cot- 
ton areas expanded both in modern  commercial plantations and 
by peasant farmers who received credits from exporters. In the 
early 1980s, however,  coffee  prices  fell  sharply and the same  hap- 
pened a few years later for most other agro-exports, slowing 
their growth and in  some  cases sharply reversing  it. One reason, 
in addition to attracting foreign capital, that the government 
opted for joint ventures of the CDC with foreign companies, 
such as Del  Monte,  Goodyear and Unilever and the like  in  agro- 
export production, was that the state was in a stronger position 
to take over land and to settle subsequent conflicts with local 
communities than were individual  private  companies. 

The  influence of export markets and foreign  investments  was 
particularly  important  in the expansion of  commercial  logging.  This 
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is  currently the main direct source of deforestation  in  Cameroon. 
In 1991 timber exports were second to petroleum in value and 
the commercial  timber  harvest  was estimated to represent 4 per 
cent of the country’s GDP. Forest  concessions are granted to na- 
tional and foreign  enterprises.  In the early 1990s timber  conces- 
sions of 4.7 million  hectares to 55 foreign firms covered  nearly 
two-thirds of the forest  area  licensed to  be cut.  Italy,  France and 
Spain,  followed  by  the  other EU countries,  and  Japan  were the big- 
gest  buyers of  Cameroon  timber. 

Concessions  were  usually  for  only one cutting  cycle.  This  left 
investors  with no incentive for sustained  yield  management  prac- 
tices or for replanting. Harvesting  practices were wasteful and 
damaged  most  remaining  growing  stock,  especially  as  very  heavy 
machinery  was  widely  used. Also, there was no concern for the 
traditional rights of customary  forest  users.  The situation was  in 
many respects very  similar to that examined earlier in  Sarawak, 
Brazil and Guatemala. 

DIVERSE AND CHANGING LINKAGES 
The  case studies summarized  above  illustrated  several  linkages of 
international trade with  agricultural  expansion and tropical  defor- 
estation. They suggested that in some  circumstances trade con- 
tributed to worsening livelihoods for many  low-income groups 
while  in others it helped to improve the livelihoods of people in 
apparently  similar  conditions.  International trade often  stimulated 
undesirable  deforestation,  but  sometimes it led to more  sustain- 
able  agricultural and forest land uses, depending on the context. 
Trade was a predominant factor driving deforestation processes 
in  some situations but a  very  marginal one in others. Moreover, 
these relationships were constantly  changing. What was  a  nega- 
tive linkage earlier often becomes  a  more  positive one later, or 
vice  versa. 

Of course, these diverse,  contradictory and changing  linkages 
depended on multiple  factors.  Country  size,  resource  endowment 
and demographics  influenced  linkages  with  international  markets 
as these links tended to  be more important for small countries 
than for  large ones, all other things  being  equal. Economic  struc- 
ture, in the sense of what was  being produced, how  (with  what 
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technologies), by  whom (and for  whom) were central determi- 
nants of trading patterns practically  by  definition.  Economic de- 
velopment, where it  was  occurring,  implied a changing  economic 
structure that meant that some  previously  dominant  social  actors 
lost  influence and others  became  more  influential,  but  their  stakes 
in  foreign trade often  differed  widely. 

Social institutions such as land tenure relationships were a 
major determinant of the impact of trade on livelihoods every- 
where. Although social relationships tended  to evolve  slowly, 
they were changing in  all the case study countries.  Public  poli- 
cies also influenced patterns and impacts of international trade. 
These  policies fluctuated wildly. So too did volatile  international 
markets.  These depended largely on policies  in industrialized 
countries  that  in turn were  increasingly  constrained  by  expanding 
international  financial and commodity  markets  operating  within a 
rather chaotic  world  system. In each  case, these and many other 
factors  interacted  in  often  unpredictable  ways to determine  actual 
outcomes of international trade for tropical forests and for the 
people associated  with  them. 



This Page Intentionally Left Blank



5 TOWARDS MORE SUSTAINABLE USE OF 

TROPICAL AGRICULTURAL AND FOREST 
RESOURCES 

The area under forest cover in the tropics apparently decreased 
from 1910 million hectares in 1980 to 1756 million hectares in 
1990. This  implied an average  forest  loss of 15.4 million  hectares 
annually or an annual rate of tropical deforestation of 0.8 per 
cent. The  largest areas being deforested were in Latin  America, 
where over  half the world’s  remaining  tropical forests exist, but 
the annual rate of deforestation was highest  in  tropical Asia.  Dry 
tropical forests and moist deciduous forests were disappearing 
faster than tropical rainforests, but deforestation was  advancing 
at between 0.6 per cent to over 1 per cent annually in  all three 
tropical forest ecological zones in  Asia,  Africa and Latin  America 
(FAO, 1993). This situation is  a cause of growing national and 
international concern. 

In this concluding chapter we  summarize the principal find- 
ings of the research and its  implications under four  headings. 

1 The causes and impacts of tropical  deforestation. 
2 Local level constraints and opportunities for sustainable uses 

3 The  key role of national  policies and institutions. 
4 The need for international cooperation and reforms. 

of agricultural and forest resources. 

CAUSES AND IMPACTS OF TROPICAL DEFORESTATION 
IN THE CASE STUDY COUNTRIES 

All  of our case  studies  emphasized the central  roles of public  poli- 
cies  as  well  as of land tenure and related  institutions  in  stimulating 
(or slowing) tropical deforestation. Cross-country econometric 
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models, on the other hand, tend to focus on such  factors as popu- 
lation pressures, per capita  income  levels,  investment  ratios, trade 
intensities, relative  prices and foreign indebtedness (Brown and 
Pearce, 1994; Palo and Mery, 1996). Some  analysts  highlight the 
importance of poverty-related  agricultural expansion into tropi- 
cal  forests  (for  example,  Park, 1992). Others give  primacy to ‘mar- 
ket  failures’ and ‘policy  failures’  (World  Bank, 1992). Focusing on 
public  policies and social institutions in specific contexts, how- 
ever,  seems  more  likely to contribute to feasible  reforms than can 
cross-country comparisons relating deforestation to other rather 
abstract and poorly measured processes. 

Confusion  about the causes of deforestation  seems to be more 
rooted in  epistemological and semantic problems than in an ab- 
sence of empirical data. Ancient  philosophical debates about the 
meaning of causality  can never be definitively  resolved.  Distin- 
guishing  between  proximate,  precipitating and underlying  causes, 
as is often done, can  sometimes  help, but it often  merely  adds to 
the confusion.  There are so many  interacting  factors  at  all  levels 
that it  may be impossible to identify  what  role  each  has  in  a  par- 
ticular  situation. 

If one assumes  that  ‘perfect  markets’  and  ‘good  policies’  would 
stop undesirable  deforestation,  then  blaming  it on ‘market  failures’ 
and ‘policy  failures’  is  as  tautological as blaming  it on population 
increase,  economic  growth,  poverty,  agricultural expansion, trade, 
wasteful  consumption or careless  extraction of timber.  Repeating 
these truisms  in  various  guises  is  not  very  helpful  in  finding  prac- 
tical  measures  conducive to more  sustainable  agricultural  systems 
and forest  uses  in  specific  contexts.  The causes of unsustainable 
natural resource use  are primarily systemic and  solutions will 
have to include systemic reforms of institutions and policies at 
all  levels  from  local to global. 

Obviously, the causes of deforestation may ‘. . . generally  origi- 
nate in lands far  removed  from the forest’  (Myers, 1994). This is 
why the present research focused on linkages at sub-national, 
national and international levels between policies and institu- 
tions that led to undesirable deforestation in specific contexts. 
Policies and institutions  can be modified to encourage  more  sus- 
tainable development in  tropical forest regions. We hope the in- 
formation  from the case  studies  summarized  above  can  contribute 
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to mobilizing  social  forces  willing and able to bring about such 
reforms.  This  will  require  highly  motivated  special  interest  groups 
supported by  much wider popular perceptions of the need for 
the sustainable use of tropical  forests.  The  required  policy and in- 
stitutional reforms as well as the interest groups and broader 
popular support required to bring them about, however,  will be 
different in  each context. Moreover, unanticipated impacts of 
policy and institutional reforms  may surprise well-intentioned 
initiators.  This is another reason  for  critical  analyses at all  stages. 
But uncertainty is a poor excuse  for  doing  nothing  in the face of 
probable  disaster. 

The Brazilian  government’s  policies attempted to expand and 
‘modernize’  agricultural production and  to extend urbanization 
and industrial  activities into relatively  sparsely populated regions 
of the country within an institutional structure that excluded 
most  low-income groups from  any  meaningful  participation.  This 
strategy was largely responsible for accelerated deforestation in 
all  five  of the local  case  study  areas.  In  each of these areas,  public 
policies  had been shaped by, and helped to reproduce, the coun- 
try’s land tenure system, dominated by large estates. Nearly  all 
agricultural land was controlled by  a  few large owners, leaving 
most  rural  people as unstable  landless  rural  workers or with  only 
precarious  access to small  parcels of land.  Government  land and 
labour policies, credit and exchange rate subsidies, tax favours, 
public  investments  in  infrastructure and a  host of other measures 
had all contributed to outcomes that included widespread vio- 
lence,  decaying  livelihoods and needless deforestation. 

Moreover,  policies ostensibly designed to counteract these 
undesirable social and ecological  impacts of ‘development’ fre- 
quently ended up by reinforcing  them.  This  was  particularly true 
of the government’s  colonization  policies,  environmental protec- 
tion policies and those supposed to protect indigenous peoples. 
Many well-intentioned groups helped to formulate these policies, 
but so too  did  numerous other social  actors  with  their  own  agen- 
das. The  ways  that  they  were  actually  applied  in  the  case  study  ar- 
eas were  often  disastrous  for  both the forests and the rural  poor. 

The  accelerated  clearance of  Brazil’s  Amazonian forests  since 
the 1950s and the mostly  negative  environmental and  social  conse- 
quences of occupying the Amazonian  region were not  inevitable 
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consequences of population growth or of increased demands 
generated by  international  markets  for  its  agricultural and forest 
product exports. They  were  a  result  of  Brazil’s  social  institutions 
and of deliberate  public  policies. 

A similar  picture to that in Brazil  emerges  concerning  recent 
rapid  deforestation  in  Guatemala.  Here,  however,  a  prolonged and 
bloody  civil  war  was  precipitated  by the military coup of 1954. The 
subsequent  reversal of the Arbenz  administration’s  agrarian  reform 
accentuated both the displacement: of peasants into the forest 
frontier and the negative  social  impacts  accompanying  deforesta- 
tion processes.  The  country’s indigenous rural majority  suffered 
the most, as was shown in  more  detail  in  Chapters 3 and 4. 

In Guatemala the influence of international markets  for  its 
agro-exports and the trade and aid policies of the US played  a 
much  bigger  direct  role  in  stimulating  recent  deforestation  proc- 
esses than they did in Brazil. There  were  also  greater  pressures 
from  a  growing  rural  population.  These  by  themselves,  however, 
could  not  explain  either the deforestation  taking  place  nor the de- 
clining  livelihoods  of  most  rural residents  that  accompanied  it. As 
in Brazil, profound reforms in the country’s land tenure system 
and related  institutions would be required as well as a  very dif- 
ferent and more popularly based development  strategy. 

China was the only  case  study  country  in  which the forested 
area was apparently increasing at  the national  level (but from  a 
very  low  base).  Its  agricultural  area  had  hardly  increased  since the 
1970s, while  improved  yields  accounted  for the greatest  increase 
in  agricultural  production  during the last two decades. 

In  tropical  Hekou  county  most of the natural  forests  had been 
cleared or depleted by the mid-20th  century. There was addi- 
tional deforestation during the 1950s. This was primarily due to 
public  policies  associated  with ‘the great leap forward. After the 
1950s, better forest protection and management had been at- 
tempted by several public agencies and some had promoted 
plantations for timber and other forest products. Over  one-fifth 
of Hekou  county was forested  in 1990, but  many of these forest 
areas were badly depleted. Following the liberalization of eco- 
nomic  policies and the introduction of the family  responsibility 
system  in  agriculture  after the 1970s, agricultural  productivity had 
increased and tree planting had accelerated.  Expansion of forest 
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area  and of cultivated  land had mostly been at the expense of 
‘other land, which  was  predominantly  low  productivity  grass  lands 
or wasteland. 

Agrarian  reform  in the early 1950s had  provided  nearly  all the 
county’s  rural  population  with  some  kind of secure  access  to  land 
or employment.  Collectivization and state-sponsored social  pro- 
grammes  resulted  in  relatively  equalitarian  access  to  available  food 
as well as other goods and services.  When the national  economy 
grew  rather  rapidly  in the 1980s and  early 1990s, this  was  accom- 
panied by somewhat improved  livelihoods  for the county’s rural 
population and by  relatively  little  new  deforestation. 

The  institutional  and  policy  obstacles  to  sustainable  rural  devel- 
opment in  Hekou  were  associated  with the poorly  defined and 
rapidly  changing  rights  and  responsibilities  in  the  use of  farm and 
forest  lands by  different  social  groups.  Central  government,  pro- 
vincial,  county and township  agencies  often had ill-defined and 
overlapping  rights  in  respect to land  use  and  forest  management. 
In  the  degree  that  markets  and  price  relationships  became  increas- 
ingly  important  in  resource  allocation,  public  agencies as well as 
peasant  farmers  and  cooperative and other  productive  enterprises 
frequently  had  conflicting  objectives  in  respect  to the use of farm- 
land  and  forests.  It  was  clear,  however,  that  forest  protection  could 
not be left  primarily  to  decisions  made  in  response  only  to  market 
forces,  without  this  resulting  in  accelerated  deforestation. 

Colonial  policies in Malaysia were the principal  stimulant  for 
the spectacular growth of its rubber plantation  production dur- 
ing the colonial  period.  They  also  promoted  massive  immigration 
to supply labour  for  tin and rubber  extraction  for  export and re- 
lated activities.  Following independence, state policies encour- 
aged the rapid expansion of oil palm plantations in hitherto 
forested areas. They also promoted timber exports. At the same 
time, state policies  favoured  cereal  imports  over  rapid  expansion 
of domestic  rice  production.  These  policies  were  abetted by rela- 
tive  prices  in  world  markets. 

Deforestation to make  way  for export crops  virtually stopped 
in Peninsular  Malaysia in the 1980s, but continued on a  lesser 
scale  in  Sabah and Sarawak. Vast areas of Sabah’s and Sarawak‘s 
forests  were  virtually  destroyed  by  commercial  logging  for  export 
markets.  Destructive  and  rapid  commercial  timber  extraction was 
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promoted by the policies of these two island Malaysian states. 
These policies were encouraged by institutional arrangements 
that permitted each state to retain the income  from timber ex- 
ports but  allowed the central  government to tax exports of proc- 
essed products. Japanese timber  importers were ready  collabora- 
tors with these two state governments  in this deforestation. 

The  negative  social impacts of rapid timber and agro-export 
growth  in Malaysia were attenuated by  social and economic  poli- 
cies that were intended to improve the livelihoods of  Malaysian 
peasants and bring  them up to near the level of the  largely  urban- 
dwelling  Chinese  minority.  Land tenure in Malaysia was  never as 
polarized as in the Latin  American  cases.  New export crop planta- 
tions  after independence were more  participatory  for their work- 
ers than colonial  estates  in their distribution of benefits.  In  Sabah 
and Sarawak,  however,  indigenous populations had  little  political 
influence and their  livelihoods  often  declined  sharply in the wake 
of timber exports and agro-export  expansion. 

In  Cameroon,  colonial  policies  had  encouraged  agro-export  ex- 
pansion that led to considerable  deforestation, both directly and 
indirectly.  They also promoted  commercial  timber exports. After 
independence, the Cameroon government continued most colo- 
nial  policies  favouring agro-exports and those of timber. It is  dif- 
ficult to estimate to what extent recent rapid deforestation in 
Cameroon  has  been  a  result of deliberate  government  policies  and 
to what extent it has been due  to the absence of  effective forest 
protection  policies by a  very  weak  state. The end results  were the 
same.  Clearance  of the country’s  tropical  forests  has  proceeded  at 
an accelerating  rate.  Population  pressure  contributed,  but  in  lightly 
populated Cameroon  with  two-fifths  of  its population  already  ur- 
ban,  these  were  secondary  factors. The local  level  case studies  sug- 
gested that government  policies of promoting ago-exports and 
timber exports in partnership with  transnational enterprises were 
much  more  important than demographic pressures in  stimulating 
both agricultural  expansion and deforestation. A contributing fac- 
tor  was the setting  aside of large  areas in protected  parks and for- 
est reserves without adequate provision to provide  alternative 
livelihoods  for  traditional  users  of these forest  areas. 

The  prevalence of customary land  tenure systems  in spite of the 
government’s  efforts to install  European-style  individual property 
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rights  minimized  many  of the negative  social  impacts of agro-ex- 
port expansion and forest  exploitation  for  commercial  logging. 
Most rural  residents  retained  access to some land for  self-provi- 
sioning,  enabling  them to maintain  minimal  livelihoods.  This was 
less  a  result of deliberate  policy  than of the  incapacity of the  state 
to implement  its  declared  land  privatization  policies. 

In the light of the five  case studies, it is tempting to attribute 
the negative  social and ecological  impacts  associated  with  agricul- 
tural expansion and deforestation to ‘market  failures’ and ‘policy 
failures’. This is  not  very  helpful.  ‘Market  failure’  is  usually  defined 
as the inability of market  forces to produce an ‘efficient’ use of 
resources whereby marginal  costs would be equal to marginal 
returns.  This  dodges the question of costs and returns for  whom. 
Also, if prevailing (and volatile)  world  market  prices are used as a 
standard, there is no reason to believe  that these would  necessar- 
ily be conducive to sustainable  development.  On the other hand, 
if ‘shadow  prices’ that take  into  account  social and environmental 
externalities are used to estimate market failure, the results are 
necessarily  highly  subjective,  as they depend on the analysts’  as- 
sessment of these extra-market  values. 

‘Policy failure’ is  just as ambiguous. It assumes ‘correct’  poli- 
cies would have  a  primary  objective of achieving development 
that is  socially and ecologically  sustainable, but that  for  some  rea- 
son the state failed to adopt  or implement such policies.  In the 
real world, the policies of dominant social actors, including the 
state itself,  usually  have  contradictory  objectives.  Public  policies 
in the case study countries in general led to consequences that 
many  of those who promoted and executed them had intended, 
although the results for others were often unforeseen or unin- 
tentional. Improved livelihoods for the rural poor and sustain- 
able use of natural resources had not been among the priorities 
of several of the social actors responsible for the policies.  ‘Policy 
failure’ assumes a normative framework against which policies 
can be judged. In the real world there is no agreement about 
the norms of ‘sustainable development’ towards which  policies 
should be directed. 

The central issue is one of achieving a  political consensus 
about what kind of development policies to promote. Scientific 
insights  can help to illuminate  constraints and opportunities but 
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they are plagued by uncertainties.  Moreover,  science has little to 
say  about  who  should  benefit  and  who  should  pay the costs.  Tropi- 
cal deforestation is fundamentally  a  political and not a  technical 
issue,  although  scientific  insights  can help to shape both  political 
debates and proposed  technical  solutions.  How  deforestation  nar- 
ratives are told can be immensely  influential  in  focusing  discus- 
sions about the issues and in mobilizing support for  possible  ini- 
tiatives to confront them. 

LOCAL-LEVEL CONSTRAINTS AND OPPORTUNITIES 
Most environmental problems are local  in the sense that their 
sources tend  to  be site-specific and that their negative impacts 
are largely borne by  local people, usually the poorest, and by 
local  ecosystems. Their solutions require local actions with the 
participation of  local people.  The  popular  environmentalist  slogan 
of  ‘think  globally and act  locally’,  however,  can be very  misleading 
if it leads to  the neglect of the supportive regional,  national and 
international  policies and institutions  required  for  successful  local 
initiatives  towards  more  sustainable  agriculture and forestry. Lo- 
cal efforts to control undesirable deforestation face numerous 
insurmountable constraints unless complemented by policy and 
institutional  reforms  at  higher  levels, as the case studies reviewed 
above  make abundantly clear. 

There are always  actions  that  could be best  taken at local  lev- 
els to promote  more  sustainable  agriculture and forestry.  In  some 
circumstances there are wide  margins  for  local  initiatives  while  in 
others these margins are extremely narrow.  Local  initiatives  can 
be conducive to more sustainable use of agricultural and forest 
resources, but they can  also be detrimental.  This depends largely 
on local power structures as well as the objectives and percep- 
tions of local  elites.  Decentralization  by  itself  is no panacea for ap- 
proaching  sustainable  development and it  can  have  negative  con- 
sequences in many settings. Truly democratic and participatory 
local  governance,  however,  could help in  most  situations. 

Opportunities  for  local  initiatives  towards  sustainable  develop- 
ment  often  lie with intensifying  agricultural  production  using  avail- 
able labour and a  combination of traditional  low-external-input 
farming  practices enhanced by  selective  technical  improvements 
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and inputs  associated  with  modem  science. More sustainable  farm- 
ing  systems  may be quite  impossible,  however,  in  situations where 
local people have no  secure control over their resources and 
where their products are virtually  confiscated  by others such as 
landlords, middlemen,  political and military authorities or mere 
brigands.  In  addition to such all too common  political  constraints, 
local people have to confront constraints imposed by an often 
hostile  physical  environment. 

The success or failure of local  initiatives  have to  be judged 
both by  their  longer  term  impact on the environment and on  the 
livelihoods of diverse groups and strata of low-income people in 
each locality.  What  may  look like a success after three or four 
years may appear to be a  failure  after one or two decades,  and one 
that  appears to fail  in the  short  run may look  successful  a  few  dec- 
ades  later. Much depends on external  factors  in  either  case.  Moreo- 
ver, an initiative that benefits one low-income group may preju- 
dice others. Forests may be saved in one place through strict 
protection only at the cost of clearance of neighbouring forests 
by  traditional users of the protected  area  in  search of new  liveli- 
hoods. 

The  case  studies  in  Brazil  and  Guatemala  documented  many  in- 
stances of poor peasant  communities  attempting to defend their 
insecure  control of agricultural  and  forest  lands  that  they  had  been 
using  in  ecologically  sustainable  farming  systems.  They  usually  lost 
their  battles.  Often  they  were  violently  evicted or worse.  Occasion- 
ally they  gained  at  least  a  temporary victory.  When  they did, sup- 
port from  outsiders  such  as  national or international NGOs who 
helped  them  find  allies  from  outside of the locality  was  usually  cru- 
cial.  NGOs and public  agency  employees  sometimes  helped to in- 
troduce  new  low-cost  agricultural  practices  that  enabled  peasants to 
increase  their  yields. The scope  for  improving  livelihoods  through 
improved  farming  and  forestry  practices,  access to some  credit,  bet- 
ter  marketing  and  new  economic  activities,  however,  was  nearly  al- 
ways  constrained  by  precarious or insufficient  access to land. 

Perhaps one of the most important functions outsiders inter- 
ested in promoting  more sustainable development  at  local  levels 
can  have  is to act  as  a  catalyst  in  stimulating  local groups of poor 
peasants and workers to try to overcome some of the socioeco- 
nomic and political  constraints that prevent  them  from  improving 
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their livelihoods. In the Ribeira basin case study area in  Brazil 
there had been some  signs  that  increasingly  vocal  peasant  organi- 
zations might have some influence in modifying public policies 
detrimental for both them and their natural environment, This 
was  in  relatively  rich and democratic SBo Paulo state, where there 
were  potentially  powerful  urban-based  allies.  Similar  initiatives  in 
several  Amazon states and in  rural  Guatemala  had  been  violently 
repressed. When repression occurred, it was usually the local 
poor and not  their NGO or other allies  from  elsewhere who paid 
the costs. Outsiders have to use very keen and well-informed 
judgement in promoting organization of the poor to improve 
their terms of access to natural  resources.  They may unintention- 
ally contribute to reprisals such as harsh repression. Also, the 
presence of outside  organizations  in  any  locality  usually depends 
on the acquiescence of national  governments. 

Democratic  local institutions that are somehow accountable 
to the poor as well as to elites are prerequisites for approaching 
sustainable agriculture and forestry.  In their absence, there is no 
possibility of achieving  real and lasting  participation of  local  peo- 
ple. Elite groups primarily  accountable  only to their peers and to 
outside interests or authorities cannot be expected to make the 
sustainable use of natural resources for the long-term benefit of 
the local population their top priority. Local authorities who  are 
primarily accountable to agencies or corporations based else- 
where,  that in turn do not have to maintain the goodwill and 
support of the local population,  tend to act in a very arbitrary 
fashion when dealing with peasants and forest  dwellers. Admin- 
istrators of protected forest areas in the Ribeira basin, for  exam- 
ple, rigidly applied regulations prohibiting peasants from cut- 
ting any trees  or cultivating land in the forest areas they had 
been using  for generations in a sustainable manner.  This kind of 
forest protection becomes a kind of eco-fascism. It is not so- 
cially sustainable. 

Most of the political and economic  constraints on the sustain- 
able use of natural resources by people in a rural locality  origi- 
nate elsewhere. They  can  seldom be removed through local  ini- 
tiatives  alone.  Secure  and  equitable  access to land,  for  example, is 
no longer  purely a local  matter  practically  anywhere. Even where 
customary  communal tenure  still  prevails,  such  as in much  of rural 
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Cameroon, peasants may be deprived of their rights  arbitrarily 
and capriciously  by the state or corporate enterprises. 

Without the mobilization and organization of peasants and 
other low-income  rural  residents with the aim  of gaining  greater 
control  over  resources and institutions, however, there seems  lit- 
tle likelihood that wider sub-national, national and international 
political  systems  will seriously take their interests into account 
when formulating and executing policies  affecting them. Local- 
level  initiatives  aimed at approaching more sustainable develop- 
ment through community-based resource management neces- 
sarily imply a struggle for greater control over resources and 
institutions  in  specific  social  contexts by those hitherto excluded 
from such control. Such struggles for self-empowerment are in- 
evitably  highly  conflictive. 

THE CRUCIAL  ROLE OF NATIONAL POLICIES 
AND INSTITUTIONS 

Many observers have been celebrating or lamenting the decline 
of the national state, which they see as atrophying with the ad- 
vance of globalization.  Nonetheless, the state remains the princi- 
pal  agent  potentially  capable of bringing about more sustainable 
patterns of development. At least  in  theory, it retains a monopoly 
of the legitimate use of force  in  its  territory. It is  responsible  for 
formalizing and enforcing the legal rules under which the na- 
tional  society operates, including those governing the use of its 
natural resources and  the  distribution of their benefits. Only 
the  state is recognized under international conventions to have 
the legitimate right to redistribute wealth and income in ‘the 
public interest’. The state is the final arbiter of legal disputes 
within its  jurisdiction. It is also expected to have a pre-eminent 
role in determining national macro-economic and social poli- 
cies. International organizations of all kinds from intergovern- 
mental bodies to transnational corporations ultimately depend 
on nation states for their own legitimacy as well as  to enforce 
rules and contracts. The World  Bank seems to have rediscov- 
ered  the central importance of the nation state in guiding eco- 
nomic and social development after two decades of preaching 



128 AGRICULTURAL EXPANSION AND TROPICAL DEFORESTATION 

that  these issues could  largely be better left for private agents 
and market  forces to resolve  (World  Bank, 1997). 

As noted  earlier  in this chapter, the case  studies  all  highlighted 
the central  importance of national  policies  and  institutions  in  shap- 
ing  agricultural  expansion  and  deforestation  processes  as  well as in 
determining  their  impacts on livelihoods and on the environment. 
While the research  focused  attention on agrarian and forest-related 
policies and institutions, it emphasized  that these were  only  com- 
ponents of dominant  national  development  strategies. Macro-eco- 
nomic  policies  affecting  growth and employment and social  insti- 
tutions determining the distribution of costs and benefits were 
always  of  central  importance.  Piecemeal  policies  aimed  at  promot- 
ing more  sustainable  agriculture and forestry were often  ineffec- 
tive or counterproductive  because they were not supported by 
complementary  policies  in the broader society. 

National strategies that are sustainable, however,  have to be 
popularly based in the sense that those formulating and execut- 
ing  them  perceive that they are somehow  accountable to low-in- 
come constituents for the way these policies affect  livelihoods 
both in the immediate future and in the longer term.  The  Brazil- 
ian  case  in  particular  brought out how  policies  sincerely  intended 
by some of their sponsors to help the rural poor as well as to 
protect indigenous groups and forest ecosystems, were in prac- 
tice subverted to serve the short-term interests of powerful state 
support groups with very  different  objectives. 

How to bring about and maintain popularly based national 
strategies directed towards development that is  socially and eco- 
logically  sustainable  is  a  central  issue  everywhere.  For  this to hap- 
pen, those wielding state power have to perceive the diverse so- 
cial groups that constitute their countries' low-income  majorities 
as potentially crucial  allies or troublesome opponents likely to 
become  allies of competing  elites. This implies  that  organized and 
vocal pressures from the poor are indispensable for the emer- 
gence of a  popularly  based  sustainable  development  strategy. But 
this is  not  sufficient  in  itself.  Poor  people  have to find  more  pow- 
erful allies  who  have  conflicting  agendas.  Peasants are usually  well 
aware of the importance of maintaining the productivity of their 
agricultural  lands  and  of  their  forest  resources to meet  their  imme- 
diate  needs  as  well as those of future  generations.  They  cannot be 
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expected, however, to mobilize and organize around such ab- 
stract  environmental  issues as global  climate  change and loss of 
biodiversity  unless these are perceived  in  terms of their  own  and 
their children’s  livelihoods.  Also, the urban poor face  many  dif- 
ferent environmental  problems than do their rural counterparts. 
In addition, the political  system often provides  few or no chan- 
nels whereby low-income groups can articulate their needs in 
ways  that are heeded  by the state. 

Forging durable alliances leading to national development 
strategies  that are socially and ecologically  sustainable  is  always  a 
formidable,  and perhaps an impossible,  task.  Statesmen,  political 
and civic leaders,  educators,  scientists  and  just  about  everyone  else 
has to become  constructively  involved.  Those NGOs that are prima- 
rily concerned with human rights,  socioeconomic  development 
and  ecological  issues  can  often  help  by  playing  a  catalytic  role.  But 
their  efforts  can  easily  become  dissipated or even h a d l  if  by  fo- 
cusing  exclusively on a  single  issue  they  neglect the complexity of 
the central  problem  and the possible  negative  effects of the solu- 
tions  they  propose  for  many  low-income  social  groups.  The  estab- 
lishment of strictly  protected  forest  areas  without due considera- 
tion of the harm these may cause to the livelihoods of customary 
users of these forests  is  a  typical  example  (Ghimire and Pimbert, 
1997). 

In-depth  ‘political  economy’-style  analyses  are  required  to  iden- 
tify the crucial  social  actors  and  their  interests, as well  as  mobilizing 
the broader  popular support and  alliances  needed to bring  about 
more  sustainable  development  strategies.  Answers at best would 
have to be speculative  and  different  for  each  situation  (Barraclough 
and  Ghimire, 1995). The  case  studies,  however,  were  able to iden- 
tify several  specific  policies and institutions in each  country that 
were apparently directly encouraging undesirable deforestation 
while  negatively  affecting the livelihoods of many  low-income  resi- 
dents of tropical  forest  regions.  They  also  suggested  some  possible 
reforms  that  might  help  bring  about  more  sustainable  development 
in these areas. 

In  Brazil and Guatemala  land  tenure  institutions  were  a  funda- 
mental  issue  for the rural  poor. The control of most  agricultural 
land was monopolized by  a  small group of large landholders, 
while  access to adequate land  was denied to most  rural people. 
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The rights and obligations associated with land ownership and 
other forms of land and forest tenure were  ill-defined and precari- 
ous for the poor as  well as being  highly  inequitable.  Small  produc- 
ers could  easily be evicted and their lands appropriated without 
compensation  for the profit of large holders, speculators, urban 
based investors and often the state itself.  Displaced peasants and 
landless workers usually had no alternatives other  than migra- 
tion  to  the cities or  to  the forest frontier in order to survive. 
Ample good agricultural land was  theoretically  available  in both 
countries, especially  in  Brazil, to have  provided  their  entire  rural 
populations with  access to enough land to meet their needs for 
self-provisioning  as  well as production of a surplus for  domestic 
and export  markets.  In  these two countries,  redistributive  land  re- 
forms clearly should have  a high priority  in  any  popularly based 
strategy  aimed at sustainable  development. 

The land rights of Guatemala’s indigenous majority and of 
Brazil’s  small indigenous minority were particularly precarious. 
These  indigenous peoples had  developed  ecologically  sustainable 
farming  systems that were well adapted to their tropical forest 
environment. Their  customary  farming  systems  became unsus- 
tainable when indigenous lands were appropriated for agro-in- 
dustrial monocropping, cattle ranching, commercial  logging,  na- 
ture reserves and  other uses. Agrarian reform would have to 
provide  special  treatment  in  respect to indigenous  land  rights  in 
order not to provoke  new  injustices  in the name of development. 

In any case, land reform  would  have to be adapted to each 
situation and complemented  by  many other policies and institu- 
tional changes in the broader society  in order to  be effective  in 
facilitating  more sustainable natural resource management  while 
improving peasants’ livelihoods.  For example, to be effective it 
would  have to be associated  with appropriate fiscal,  price, trade, 
investment and employment  policies.  Research, technical assist- 
ance and credit priorities would have to be revised and there 
would  have to be profound  reforms of political  and  judicial  institu- 
tions.  These are issues  that  have to be dealt  with  politically  within 
each  country,  taking  into  account  its  particular  situation.  There  is 
little to be gained  from  outsiders  offering their advice  in  general 
terms. A more  supportive  international  policy  and  institutional en- 
vironment,  however,  could help in stimulating  national  reforms. 
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Inequitable and precarious  land tenure rights  in  lightly  settled 
rural Cameroon seemed likely to become  a serious obstacle to 
the emergence of sustainable  farming and forestry  systems  in  re- 
sponse to  the government’s  drive to increase agro- and timber 
exports while ‘modernizing’ production technologies. The  nega- 
tive  impacts of agro-export expansion for rural livelihoods had 
been attenuated  by the persistence of customary  land  systems.  This 
occurred in spite of state policies  aimed  at replacing traditional 
common  property  r6gimes  with  private  control of  most agricultural 
land and state control of forest  resources. It is  not  easy  for a weak 
state to impose  unpopular  policies on reluctant  rural  populations. 
There  is  a  real  danger,  however,  that  Cameroon’s  land  tenure  system 
will soon  become as inequitable and precarious  for  most  rural  peo- 
ple as that of  Brazil or Guatemala.  Considerable  areas  have  already 
been alienated  from  customary  users  for  agro-export crop produc- 
tion and for  strictly  protected parks and nature  reserves. Many  for- 
est  areas are being  carelessly  exploited under state-granted  conces- 
sions  for  commercial  timber  exports. As happened earlier in South 
Africa,  Zimbabwe, highland Kenya and many other regions of  Africa, 
bimodal  land tenure systems  (characterized  by  land  being  mainly 
held by  a  few  large estates, with  most  farmers  having  only  very 
small holdings) are evolving resembling those that have  domi- 
nated Latin  America. 

Cameroon’s trade and investment  policies  have  promoted  agro- 
and timber exports with  little  concern for socially and environ- 
mentally sustainable national development. Agro-export crops 
have expanded but the growing food needs of its  rapidly urban- 
izing population are,  to a large extent, met  by subsidized food 
imports from  Europe. Its peasants have  few  incentives or access 
to  the credit and inputs required to produce food surpluses for 
the cities. Its forest resources are being depleted for timber ex- 
ports. The state does not  have  a coherent strategy  for encourag- 
ing sustainable development. 

In Malaysia, land  tenure rights tended to become somewhat 
more equitable and secure for  many of the rural poor following 
independence. The state perceived an urgent need to adopt poli- 
cies designed to improve the livelihoods of  Malaysian peasants 
and rural  workers  in order to maintain their crucial  political sup- 
port, first  in the face of communist  insurgency and later to defuse 
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the  appeal of rival  political  elites  competing  for state power.  In- 
digenous groups in  Sabah and Sarawak,  however,  lacked  suffi- 
cient political weight for the protection of their traditional land 
rights to be a serious priority for the state  government or for the 
federal government. 

A leading  institutional  issue  concerning  land  rights  directly  af- 
fecting  current  tropical  deforestation  in Malaysia is the division of 
revenues from forest exploitation between the  state  and  federal 
governments. As long as  the  state  governments of Sabah and 
Sarawak  must depend on income  from exports of  raw timber  for 
a substantial part of their  revenues  and  political  patronage,  and as 
long  as Japanese and other transnational  companies will purchase 
their still unexploited timber resources for short-term gains, it 
seems unlikely that  these  state governments will adopt policies 
conducive to sustainable forest management. 

China’s  drastic  land  reform  of the early 1950s, together  with  sev- 
eral  complementary  social and economic  policies, contributed to 
providing a foundation for a later,  more  popularly based and sus- 
tainable development  strategy. Some  of the revolutionary  govern- 
ment’s  policies  such as those of promoting  backyard  iron  smelters 
and  local-level  self-sufficiency  in  grains  during the ‘great leap for- 
ward’  accelerated  deforestation. On the  other  hand, more  equita- 
ble  and secure access to land by the peasant  majority and public 
policies  intended to improve  access by the rural  poor  to  health  and 
educational  services  as  well as to provide  them  with a more equita- 
ble  access to available food and consumer goods slowed the inva- 
sion of forest areas by destitute peasants in desperate search of 
minimal  livelihoods. 

The  policy  reforms of the late 1970s and  early 1980s introducing 
the ‘family responsibility’  system in agriculture  and a greater role 
for  market  forces  in  resource  allocation  in  general  were  conducive 
to more  rapid  industrialization  and  economic growth. Employment 
opportunities  outside of agriculture  increased  rapidly  in  both  rural 
and  urban  areas.  In  spite of the growing  population of the world‘s 
most populated, and one of its poorest,  countries, the area under 
forest  cover apparently increased  slightly.  Agricultural  production 
from a nearly stable agricultural  area  grew  faster than its  popula- 
tion,  although  not  enough to meet  all  its  rapidly  growing  demands 
for  food  and other farm products. 
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Whether China’s current development pattern can, on bal- 
ance, become  sustainable  is  a  matter of debate. In  any  case, the 
frequent changes  in  policies during the last  five decades can be 
better  analysed as successive steps in  a  complex  historical  process 
that has enjoyed  considerable widespread popular support than 
as the mere  substitution of policies  that  failed  by others that  were 
more  successful.  Usually the success of new  policies depended at 
least  in  part on the foundations  laid  by the earlier ones that  they 
replaced. 

The  case  study of Hekou  county  suggested the desirability  for 
clearer  definitions of the rights and responsibilities of different 
public,  cooperative  and  private  entities  at  national,  provincial  and 
sub-provincial  levels  in the use of agricultural and forest  resources. 
Conflicting  objectives and jurisdictions often led to unsustain- 
able resource management. Many  of these agents were more 
concerned with short-term financial  profits than with long-term 
sustainability.  This  was  largely  because the structure of rewards  and 
penalties  provided by the  institutional  framework  failed  to  account 
adequately  for  many  externalities.  There  has  been  considerable 
underinvestment  in  sustainable  high  productivity  forest  manage- 
ment as a  result. Also, some  agricultural  expansion  into  lands  more 
suited  for  forests  could  have  been  avoided  by  more  emphasis on in- 
creasing  yields  of  agricultural  areas  using  improved  but  ecologically 
sustainable  farming  practices.  On the whole,  however,  short-term 
prospects  for  reversing  undesirable  tropical deforestation in  low- 
income Hekou county appeared brighter than in low-income 
Cameroon, or in  much-higher-income  Brazil  and  Guatemala, or in 
Sabah  and  Sarawak  in  far-higher-income  Malaysia. 

Deforestation in tropical  China had already proceeded much 
further  than  in  these other countries  before the state  had  reacted 
with  a  popularly  based  strategy  aimed  in part at achieving more 
sustainable use of its  severely  limited  agricultural and rapidly 
dwindling  forest  resources. There usually has to  be widespread 
recognition that  serious  and urgent social and environmental 
problems  exist  and  that  solutions are possible  through  collective 
actions  before  much  can be  done about them through public 
policies. 

This discussion of national  policies  and  institutions  has  empha- 
sized  land  tenure-related  issues  because  they  are so fundamental, 
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especially  in  predominantly  agrarian  countries.  They  reflect both 
the distribution of power among diverse  social groups and  the 
difficulties of changing these relations to empower those whose 
survival depends  on  the terms under which they can obtain ac- 
cess to land and other natural  resources.  The  policy and institu- 
tional  reforms required for sustainable development, however, 
extend far beyond those dealing with  access to land and other 
natural  resources.  The  whole  complex of institutions and policies 
comprising national societies has  to  adapt  to meet the need for 
sustainable development, as the case studies make abundantly 
clear. 

All the case studies suggested that undesirable  tropical  defor- 
estation due to human  activities  is  primarily  a  result of deliberate 
political  choices.  It  is  not  caused  by  uncontrollable  socioeconomic 
and demographic  forces.  Policies  and  institutions  can be reformed 
to encourage development that is  socially and ecologically sus- 
tainable. The nation state remains the principal agency through 
which such reforms  can  potentially be brought about and made 
effective.  The  challenge  is to identify  and  mobilize  the  social  forces 
willing and able to move the state in this direction. To be effec- 
tive, they will  have to include the active participation of popu- 
larly based organizations such as labour unions, peasant leagues, 
consumers’ associations, indigenous communities and  the like. 
These groups potentially represent the interests of low-income 
majorities who stand to gain the most  from sustainable develop- 
ment. 

INTERNATIONAL REFORMS 
Tropical  deforestation cannot be expected to stop when a  coun- 
try reaches a certain level  of affluence.*  The  sustainable  use  of 
agricultural and forest  resources requires policy and institutional 
reforms  at  all  levels and especially by the nation state. There are 
several international reforms that could support  and, in some 

1 This is borne  out  by  the case studies.  Deforestation  trends  in  high-middle-income Brazil 
and  Malaysia was more serious than  in  much-lower-income  China  and  certainly no less a 
problem  than  in  lower-middle-income  Guatemala or Cameroon. One  econometric  analy- 
sis of data  from 66 countries concluded that ‘statistically speaking, per  capita income 
has  virtually no explanatory  power  (for  deforestation) ...l (Shafik, 1994). 
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cases, stimulate needed reforms at national and sub-national  lev- 
els (Barraclough,  Ghimire and Meliczek, 1997). The  research  sum- 
marized  in this book did not  focus on international policies and 
institutions.  Linkages  observed at local and national  levels,  how- 
ever, enable us to speculate about a few international reforms 
that could help. 

The  rich industrial states, together with the international fi- 
nancial  institutions that they control,  have  not  usually supported 
the adoption of popularly based strategies of sustainable devel- 
opment in poor countries. Their insistence on structural adjust- 
ment with rigid  monetary,  fiscal, trade and privatization  policies 
that conform with neo-liberal  criteria has often discouraged de- 
veloping  countries  from  adopting  socially  and  ecologically  friendly 
strategies. The burden of servicing heavy foreign debts  to  the 
North  is a major  obstacle  for  financing  social and environmental 
programmes  in the South.  Trade and immigration restrictions in 
the North are counterposed to its insistence on trade liberaliza- 
tion  in the South and its granting  unrestricted  access to Northern 
investors.  The  North has also consistently  refused serious nego- 
tiations  aimed at stabilizing  volatile  prices of Southern  commod- 
ity exports and employing Northern gains from longer term 
deteriorating terms of trade for  commodity exporters to help fi- 
nance efforts towards more sustainable development in poor 
countries. 

Without  substantial  progress  towards a more  democratic  world 
system, sustainable development  will  remain  elusive  everywhere 
(South  Centre, 1996). Finding and mobilizing the social  forces  re- 
quired for a strong and democratic  United  Nations  system  capa- 
ble of steering the world  economy  towards  more  sustainable de- 
velopment should be high priority for anyone concerned about 
tropical  deforestation.  National governments that are themselves 
democratic and popularly based will  have to take the lead. Peo- 
ples’  organizations and NGOs can  also  play an important  role. 

The negotiation of international codes or agreements setting 
minimum  social and environmental standards for transnational 
corporations and investors should have a high  priority on the in- 
ternational  agenda.  International  norms,  however, are likely to be 
unenforceable and even counterproductive if they are imposed 
by rich states on poor  ones without being genuinely accepted 
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by the latter and by the poor majorities of their inhabitants. Such 
standards  would  have to take  into  account  social  and  environmental 
externalities  according to the ‘polluter  pays’  principle. Many poor 
country  governments  have argued that this would undercut their 
competitive  advantages  derived  from  very  low  wages,  unsustain- 
able  exploitation of natural  resources and lax environmental  regu- 
lations. This does not  have to be the case.  International  codes  will 
have to be democratically  formulated  with the full participation of 
representatives of poor majorities  from  both North and South. Mini- 
mum standards  could  benefit  poor  countries as a  group by  prevent- 
ing  cut-throat  competition  among  themselves to offer  transnational 
investors the best  possible  terms  even if these  mean  overexploitation 
of both  their people and their natural  resources.  Collectively  they 
could  insist upon a  better  deal  that in the longer  term  would be to 
all poor countries’  benefit.  In  any  event, if protectionist  pressures 
grow  in the rich  countries,  they  would  not need to invoke  social 
and environmental standards in order to raise  their  barriers to ex- 
ports  from the South, as they could  easily  find other excuses. 

In the face of accelerating integration of the world economy 
under the aegis of transnational corporate entities, greater inter- 
national regulation of transnational trade, investment and finan- 
cial markets is inevitable. The danger is that the rules will be 
made by the transnationals themselves,  in cooperation with rich 
country governments, for  their own short-term gains. Already 
some transnational enterprises are calling for international envi- 
ronmental standards that would depend on production  processes 
over  which they have  virtual  monopoly control of the necessary 
technologies.  This  would  freeze out competitors,  especially those 
from  low-income countries. The  proposed multinational agree- 
ments on investment (MAIs) being pushed by the OECD and the 
W O  have been drafted to serve the interests of transnational in- 
vestors by increasing their freedom but omitting to specify their 
responsibilities. Moreover, treating foreign investors as if they 
were nationals of countries in  which they invest would severely 
constrain developing countries trying to pursue strategies de- 
signed to promote  self-reliant and sustainable  national  economies. 
Proposals to regulate international financial markets made by 
some of the world’s  richest  frnanciers  would  make the regulators 
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accountable to central bankers, not to democratically  constituted 
international institutions. 

International  codes prepared by the rich to protect their own 
interests are not  likely to place  a  high  priority on achieving  greater 
social  justice either now or for future generations. The need for 
international regulation is becoming imperative, but  the issues 
of who makes the rules and whose  interests are served are crucial 
for  sustainable  development.  The  interests of poor people  in  poor 
countries  will  inevitably be neglected  unless  they  have an influen- 
tial  voice  in creating the regulatory framework and unless the 
regulators are accountable to low-income groups as  well as to the 
wealthy corporate bodies that could also benefit from prudent 
rules and greater transparency. 

Transnational  investors should be required to finance  partici- 
patory  social and environmental  impact  assessments  for  projects 
they  propose to finance  in  developing  countries.  Projects  that  fail 
to meet  minimum  social and environmental standards would be 
ineligible  for publicly-supported international funding. Enforce- 
ment of international standards would be difficult or impossible 
in  most countries, but their mere  existence would help peoples' 
organizations, NGOs and  others  striving  for  a  more  sustainable  de- 
velopment to mobilize  opposition to harmful or dubious projects. 

The  'polluter  pays'  principle  should be an integral part of such 
international norms.  Social and environmental  criteria should be 
used to estimate the implicit  costs and benefits  for  diverse  social 
groups affected  by  investments and other activities with signifi- 
cant impacts on the use of forests and other natural resources. 
Improvements are required in preparing national accounts and 
in project evaluations in order to emphasize these externalities. 
Such estimates  would  have to  be heavily  qualified,  however.  It  is 
impossible to estimate objectively  in monetary terms the social 
and environmental  costs and benefits associated  with  alternative 
development strategies and policies.  They cannot be compared 
meaningfully using any single scale of value such as money or 
energy.  Their  impacts  for  different  social  groups  with  diverse Val- 
ues are inherently  incommensurable  (Martinez-Alier, 1989). Moreo- 
ver,  all such  estimates are subject to huge  uncertainties.  Nonethe- 
less, monetary estimates can be useful in specific contexts for 
designing taxincentives or penalties and related  measures to 
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encourage more sustainable practices.  They  could also help in 
convincing  taxpayers  in  rich  countries to support higher  levels of 
funding in support of programmes  aimed at promoting sustain- 
able  uses of the South’s  tropical  forests. 

International standards, codes of conduct, pollution and en- 
ergy taxes, subsidies, accounting and similar  reforms cannot by 
themselves bring about sustainable development  in  tropical  for- 
est regions.  This  is  primarily  a  problem that has to  be dealt with 
nationally and sub-nationally in each country. An international 
system  that  encourages  popularly based national  strategies  aimed 
at promoting  socially and ecologically  sustainable  development in 
general and in  tropical  forest  regions in particular  could  facilitate 
the adoption of desirable policy and institutional reforms.  Some 
of these proposed international  reforms  would  require  greatly  in- 
creased  financial  resources  that  would  have to be  primarily  raised 
in  rich  countries.  The  costs  for the rich of supporting sound initia- 
tives  towards  more  sustainable  development  now  could be incal- 
culably  smaller than  the costs that would probably  fall on them 
and their descendants if current trends were to continue. 

The evidence reviewed above showed that agricultural ex- 
pansion and international trade were  linked to tropical  deforesta- 
tion processes in  all the case study countries.2 These linkages, 
however, were different and frequently contradictory for each 
place and time.  Moreover, they were always  mere  components of 
interacting  policies  and  institutions  at  all  levels.  International  policy 
and institutional  reforms  could help in enabling and stimulating 
needed reforms at national and sub-national  levels,  but they can- 
not substitute for them. The road towards more sustainable de- 
velopment is much too complex and uncertain to  be found by 
simplistic approaches internationally,  nationally or locally. 

The  rich  industrial  countries  will  have to take the lead  in  con- 
fronting social and environmental issues on a  global scale. Any 
international standards will  have to include the rich  countries as 

2 Better and  more  detailed  disaggregated data on land use trends  in developing  countries 
could help in  understanding these linkages. As was seen in Chapter 2, the FAO’s and 
other  international  organizations’ data are woefully  inadequate.  Improvement of infor- 
mation  about  land use trends  and  the processes that  are  driving them is expensive and 
time-consuming.  Moreover,  it is not  likely to help much  in  bringing  about needed policy 
and  institutional  reforms unless  the  relevant  social  actors  at  local  and  sub-national  levels 
are  all deeply involved  in  generating  them. 
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well  as poor ones.  The North should  not  expect  developing  coun- 
tries to give up sovereignty  over their natural resources such as 
tropical forests unless the rich countries are willing to  do  the 
same.  Developing  countries  will  have to take primary  responsibil- 
ity for  dealing  with their own  social and environmental  problems, 
but they need a more supportive international context. 

National and international initiatives to protect rural  liveli- 
hoods and the environment are doomed to be ineffective if they 
do not  confront the fundamental  social issues generating unsus- 
tainable, inequitable growth. A truly participatory international 
effort at  all  levels  is  imperative.  The  key issue remains that of 
what social actors might bring about  the required institutional 
and policy reforms for the improvement of rural livelihoods 
while at the same time protecting tropical forests for present 
and future generations. 
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