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THE ENVIRONMENT AL EFFECTS OF AGRICUL TlJRAL 
PRODUCTION, 

AND RELATED MEASURES: 

IIJustrative cases from developing countries 

I. Scope and mainfindin,:s 

I. Concern about the environmental effects of agricultural production is a 
comparatively recent phenomenon. Even though certain traditional practices of 
subsistence agriculture, such as slash-and-burn farming and the absence of 
erosion-minimizing techniques, ,,,.ere recognized as ecologically detrimental, until 
the 1960s the general perception was that the pace and level or natural resource 
use were within the carrying capacity or the environment. In developing coun-
tries, tools used in clearing forests were rudimentary, the process slow and the 
felling selectively conrincd to smaller trees. Trees which were too big to cut were 
left stnnding and the ecosystem was not completely disrupted. The big trees 
continued to provide nutrients and shelter to the soil, while their roots minimized 
the risks of erosion. When the area was eventually abandoned, the presence or 
these trees trnstened the process of' reforestation. 

2. In many parts or the world, agricultural production has since moved from 
subsistence to a commercial level or operation. lJnprecedented demogrc1phic 
growth and urhanization, together with increased participation and dependence 
on international trade, have led to greater pressure to raise output from the rig
ricultural sector. For most developing countries, increased agricultural output 
has been important not only to supply the domestic market but also to meet the 
ever-expanding foreign exchange needs and serve as the engine of growth f"or at
taining economic take-ofI Efforts have focussed on increasing yields in order to 
fulfil domestic food self-sufficiency programmes and to expand export capacity. 
r:orests and other wildlands were rapidly cleared to extend agricultural land; ag
riculture became more intensive with the introduction of practices such r1s 
multi-cropping and agrochemicr1l applications. 

3. The ecological problems increasingly experienced in agriculture and the 
tightening ecological standards worldwide have highlighted the pressing need for 
commodity-exporting countries to review the sustainability or their commodity 
production activities, to take stock of the state of their natural resources, and to 
undertake the shift towards ecologically preferable production techniques in or
der to ensure the sustainability of their own natural resources and their export 
capacity. 

4. UNCTJ\D, with the support or the Governments of' the Netherlands and 
Norway, undertook case studies on the cnvironrnent::il impacts or the production 
and processing or three commodities which arc or vital importrmce to many de
veloping countries as foreign exchange earners and/or as staple food. The 



findings of these studies provided the background material for the UNCTAD re
port entitled "Fostering Sustainable Development in the Cornmodity Field: Ex
periences concerning environmental effects of commodity production and 
processing - synthesis of case studies on cocoa, coffee and rice," (TD/Il/CN. l / 15) 
prepared for submission to the Standing Committee on Commodities at its sec
ond session. The countries covered were Bra7il. Cameroon, China, Costa Rim, 
El Salvador, Nigeria, the Philippines and Thailand. 

S. The present study aims to contribute to discussions on this issue hy pre
senting further examples of linkages between commodity production and the 
state of the environment. It is based on published information, reports in the 
press, and the responses to letters addressed in early 1991 to around 75 national 
and international agricultural research institutes throughout the ,vorkl, soliciting 
research findings and information related to the production and processing of 
agricultural commodities, especially coflcc, cocoa and rice. [t surveys experiences 
in agricultural commodity production of developing countries, the environmental 
consequences, and action taken to correct damaging practices. The discussion is 
organi7ed according to the sources of environmental effect, as follows: (a) how 
specific agricultural practices impact on the environment; (b) how other sectors 
affect the agriculture-environment linkages; and (c) how government policies and 
programmes influence these links. 

6. Because of the relative novelty of environmental impact assessments in de
veloping countries, quantitative data on agricultural production arc extremely 
limited and information tends to centre on a few countries. Some of these 
countries have already been covered by the case studies; findings from other 
s?urces are nevertheless included to supplement. or to reinforce earlier conclu
s1ons. 

7. Given the numerous factors which ancct both the ngricultural sector and the 
environment, and the degree and complexity of the interrelationship between and 
among these factors, no one factor can be isolated or attributed as a direct cause 
of a specific effect. The examples cited in the present paper arc country- or 
region-specific, but the problems they present arc prevalent in many other de
veloping countries and could therefore be of general use in formulating 
sustainable agricultural development policies. They also serve to highlight the 
fact that the link between agriculturnl commodity production and the environ
ment is multi-dimensional and multi-directional. For instance, a single farmer's 
decision on how to prevent or combat pest attacks in terms of methods to he 
used, effectiveness an<l intensity of the product chosen, frequency and timing of 
application, the period over which the same method was applied, ns well as the 
use of measures to protect other vegetation and the surrounding areas in general, 
determine the degree of crop protection not only for his own but also for the 
surrounding farms, not only for the present harvest hut also for future ones, and 
not only for a specific crop but for other plants as well. Ilis decision also has a 
bearing on common resources, including critical elements such as water supply 
and air quality. 

8. The environmental consequences of agricultural production techniques spill 
over to other sectors of the economy as well and inOucncc the overall economic 
well-being of the country. The degree of "cleanliness" and sustainability of the 
agricultural commodity production, for instance, determines the quality and 
continuity of the supply of raw materials needed to feed industry. /\dditionally, 
the sociocconornic costs of environmental degradation at the farm level arc high: 
mass rural-urban migration of families forced to abandon farms which have 
ceased to be productive aggravates urban problems, such as rampant uncmploy-
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ment and housing congestion, prevalent in developing countries today; health 
problems arising from the contamination of drinking water sources result not 
only in increased medical costs but also in reduced work-days; death and illness 
from agrochemical exposure among farm ,vorkers represents a loss not only to 
their immediate families hut also to society at large. 

9. On the other hand, the farmer's decision-making process and mode of op
eration are restricted by a host of factors. Foremost among these arc limited 
access to agricultural extension assistance, on the one hand, and the aggressive 
marketing techniques of agrochemical sales agents, on the other; lack of cash 
reserves to invest in making anti-erosion structures; absence of market intelli
gence which hinders him from making timely and appropriate crop switches. 
Often farmers might also have to operate under environmental conditions deter
mined by activities in non-agricultural sectors, as for cxmnplc in cases of envi
ronmental spills from industries and urbanization, heavy sedimentation owing to 
large-scale upland forest clearance, or salini1.ation of water resources caused hy 
depiction or the water table. 

10. The complex relationship between agriculture and the environment and, 
through their ecological consequences, the link hetwecn agriculture and other 
sectors of the economy, arc being increasingly acknowledged and addressed at 
both the national and international levels. Most agriculture extension 
programmes now include training on how to detect signs of environmental stress. 
Elements of sustainable farming, such as crop mixing and integrated pest man
agement, are gradually being integrated while agrochemical subsidies arc phased 
out. J\t the international level, agencies such as FJ\O and 1 FJ\D have included 
sustainability as an important clement of their assistance programmes and inter
governmental organizations and national donor entities including the World 
Bank and the Swedish International Development Agency (SID1\) dcmnnd an 
environmental impact assessment as a prerequisite to project rinancing. 

I I. The examples cited in this paper indicate that the environmental issue, at 
least for the agricultural sector, is managcnble if' appropriate policies arc adopted 
and implemented effectively. In view of the critical links between agricultural 
sustainability and econornic development, the question racing commodity
producing countries is not so much whether sustainable agriculture is preferable 
or not, but rather whether it is affordable or not. Nevertheless, examples abound 
(see Annex) of fanning techniques which arc both productively viable and 
ecologically bencricial. They do not require heavy capital outlay in terms of 
machinery and structural investments and do not need high intensity training and 
special skills. Switching from conventional agriculture to ccologically-rricndly 
farming, however, implies a temporary loss or farm income to cover the time gap 
needed to restore soil fertility. 

I 2. It takes an estimated minimum or three years to rehabilitate the soil from 
the harmrul effects of chemical-based farming. Cooperation on both the national 
and international levels is critical during these initial years: fanners need techni
cal assistance and a subsidy from the government.; developing countries, in turn, 
require the support of the international community in making this transition. 
Permanent measures will also have to he taken at the international level to sus
tain ecologically-friendly production techniques. Among these arc the 
internalization of environmental costs into commodity prices and improvements 
in production methodology. Increasing public awareness of the environmental 
issues and changing consumer preferences for ecologically-produced commodities 
augur well for the successful implementation of environmental protection meas
ures. 
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I/. Agricultural practices and their cnrironmental impact 

13. Many modern farming techniques have serious adverse effects on natural 
resources in terms of soil depletion, water contamination and nir pollution as well 
as in the diminution or flora and fauna diversity. Nevertheless, certain practices 
in current use arc also beneficial for the environment. They have been either re
cently developed 1 or revived frorn ancient practices, and have been adopted es
sentially on the basis of their effectiveness in increasing productivity and yields 
and in cutting production costs. 

14. This section presents examples of agricultural practices which arc both 
productive and ecologically viable. It is important to point out, however, that 
here is a growing array of environmentally sound agricultural practices, and the 
choice as welt as adoption of any one option is a complex matter involving nu
merous technical as well as policy issues. The replication of positive experiences 
may there[ ore not be a sirnply and easy task. 

A. Land utilization 

15. Nomadic cultural practices, rapid population growth, and rnarginalization 
of small-scale farmers contribute to the "tragedy of the commons." It manifests 
itself in the persistence of slash-and-burn agriculture in certain developing coun
tries and in the conversion or areas considered ecologically fragile into farmlands. 
In respect of the latter, the breakdown of traditional land tenure systems is also 
an important factor. The encroachment on conunon lands is intensified through 
loss of farm productivity owing to irreparable damage of soil caused hy 
unsustainable farming techniques. Many governments which, at times, had en
couraged conversion of forests and other common lands into farmlands have now 
undertaken programmes to control wilderness encroachment hy promoting the 
practice of sedentary agriculture and hy enacting legislative measures to ensure 
the sustainable use and protection of forests and other wild areas. 

16. I mprovcd management of lands currently being farmed, in line with meas
ures to conserve soil integrity, is one of the measures to minimize forest 
encroachment. In Bangladesh, for example, policies aimed at obtaining higher 
production from a given agricultural area were intended to limit deforestation. 
During the five-year period between 1986 and 1991, areas where single cropping 
was practised had diminished by 2S per cent w'hile arec1s of double cropping in
creased by S per cent and triple-cropping by 27 per cent. 2 The level of rice pro
duction was maintained through the use of improved rice varieties. Production 
costs \Vere actually reduced through the introduction of nitrogen-fixing paddy 
vegetation and cutbacks in agrochemical inputs. This contributed to maintaining 
the forest area in Bangladesh at about 2 million hectares while area of fi.11low land 
had almost tripled in the five-year period leading up to 1993. 

17. r:orest clearance and mangrove reclamation for agriculture could be mini
mized by relying instead on certain areas where the soil quality had been consid
ered so poor as to he unfit for farming. For example, savannah land !ms such 
acid soils that they were once considered worthless for farming. However, with 
new techniques of disease-resistant breeding, chemical soil treatment, use of or
ganic matter and no-till farming, 23 million hectares of cerrado 3 arc now 
producing a fourth of Brazil's rice, corn and soyheans, n fifth of its coffee and IS 
per cent of its beans. Environmentalists claim that farming Braz.il's seemingly 
infinite ~-<'!:!_ado could mean protecting the Amazon basin ::incl its tropical rain 
forests. 
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18. Savannahs in Colombia have also come into farming use in recent years. 
This has been possible because the International Centre for Tropical Agriculture 
(C[AT) in Colombia bas developed a rice variety which can thrive on savannah 
soils; 4 its use could also have implications for other agricultural activities and 
natural resource management. The Centre's researchers believe that the 
savannahs can sustain rice-pasture farming and that crops can he grown on up 
to 240 million hectares of savannah hrnd, larger than the area of sub-Saharan 
Africa under food crops. The Centre stresses, however, that in view of the fragile 
condition of savannah lands, rice should not he grown continuously for more 
than three or four successive years after which period the land should he left 
solely for pasture for several years. 

19. Under this system, rice is planted in rows while pasture seeds, a mixture 
of improved grasses and nitrogen-fixing legumes, arc scattered over the area. 
Farmers harvest the rice after three to four months and then graze cattle on 
pasture. Additional benefits could he derived from the improved quality of 
pasture, which increased animal stockage twenty times over. That is, where pre
viously one single cow was stocked to every 10 hccuncs, rice-pasture formers arc 
now able to stock two animals per hectc1rc. M orcovcr, cattle on rice-pasture land 
seem to gain weight faster than those on traditional pastures, enabling farmers 
to market them within 15 to 16 months instead of the original 24-month waiting 
period. 

20. Erosion or the loss 01 fertile topsoil to wind ;:incl rain runoff is the cause 
of a constant and ongoing battle between farmers and the forccs of nature. 
While certain agricultural crops and techniques, such as the cabruca system used 
in Bra,il's cocoa plantntions 5 have been known lo actually control or even arrest 
the loss of topsoil to wind and rain, some others only serve to accelerate the 
process. Among the latter is the removal of' ground vegctntion and shade trees 
in order to facilitate planting and crop maintenance, which is a prerequisite in 
cereal monoculture. By depriving the soil of its protective cover f'rom strong 
,vinds and heavy rains, soil integrity is threatened not only hv the continuou.~ 
absorption or the same nutrients over time hut c1lso by rapid erosion through 
inadequate ground cover and soil anchor. 

21. Even Argentina's vast and prodigiously fertile pampas have succumbed to 
the deleterious efTccts or monocropping, adopted in the 1960s in order to meet 
the strong international derrnrnd for grain. Farmers abandoned crop rotation 
which included a fallmv period during which l,ind was left to "rest'' and he na
turally fcrtili7ccl by cattle droppings, and switched to intensive production nf 
wheat and soyahean. By 1986, erosion was estimated to have affected 11.S 
million hectares, or about a third of the pampas and to cost $ I 00 million a year 
in falling mai7e yields alone. Another $20 million a year was 11cedcd to dredge 
ports silted up with soil swept into rivers hy rainwater. 6 Degraded soil loses its 
ability to absorb rainwater, which instead courses across the land, carrying a,vay 
fertile topsoil. A growing number of f.:1rmers arc adopting alternative farming 
techniques, such as contour fanning, no-till farming and the traditional crop ro
tation (see A n11ex). 

22. There exist certain topogrnphical restructuring techniques specifically de
signed to minimi7e soil loss. Examples of structural investments towards the 
conservation of the resource base include gully-control structures, diversion 
drains and live windbreaks. r n the case of rice, for example, terracing not only 
minimi1.es the risks or erosion but actually strengthens the natural topography. 
Recent cofTec plantations have been established in Bra1.il by planting seedlings 
along contours in elevated areas instead of in the traditional perpendicular con-
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figuration, while the ground areas between trees have been seed with grnss. The 
combined use of these two techniques has cut erosion significantly. 7 

23. In Viet Nam, agroforestry, especially the replanting or a native tree which 
had become increasingly uncommon in recent years, was being considered as a 
means of improving the usefulness of low-quality soil and as a supplementary 
source of income for rice farmers. The Mclalcuca is a valuable tree resistant to 
rot and widely used in house foundations, dykes, darns and furniture. Its oil is 
used in local medicine, its Oowcrs favored by honey-making hees, and its presence 
in the wetlands is believed to promote the growth of certain food fish. These 
trees were largely eradicated during the war through toxic chemicals. bombings 
and napalm sprayings and the area further de-forested after the country's 
reunification in 1975 by farmers adding drainage cannls to establish rice fields. 
I Iowcver, M elaleuca trees have since been replanted and currently cover 
approximately 116,000 hectares. The trees improve soil quality by drawing up 
acidity components from the soil: they protect the water table by filtering 
pollutants with their roots. 8 

24. Planting the deep-rooted gum arabic tree has also proven effective in sta
bilizing soil. In the Sudan, 9 where monocropping and heavy rnccha11i1ation hnd 
been introduced, a practice still followed in certain areas in spite or the fragile and 
erosion-prone soil structure, this tree has been very useful in the maintenance or 
soil. In addition, the tree provides an excellent cnsh crop, promotes faster vege
tation growth in the immediate vicinity, and improves the supply or f'ornge and 
firewood to local families. 

B. Altematfre!i to the uw of agrnchemicals 

25. Unlike erosion - which is an on-going battle between farmers and the forces 
of nature and which therefore calls for fixed investments in physical ,trnctmes 
and permanent changes in planting tcchni<p1es - plant pest attacks c1nd disease 
epidemics may or may not occur, in varying types and intensity, during any given 
season. Therefore chemical applications should, in principle, be carried out in 
response to needs which change from season to season. In the pursuit of assured 
maximum productivity and nawlessness in produce appearance, however, modern 
farmers often resort to routine application of artificial inputs regardless of the 
actual need. It has been noted that such application tends to promote depend
ency of crops on these products. Compounded by intensive fanning techniques, 
long-term and excessive use or artificial fertilizers tends to make the soil lose its 
natural capacity to regenerate, necessitating the application of increasingly 
stronger and heavier doses. The use of agrochemical pesticides ro11tincly applied 
as a preventive measure, rather than as a therapeutic tool, is believed to be the 
cause of the evolution and spread of more resilient and damaging pest strains, 
requiring in turn more potent chemical treatment. 

26. The use of agrochemicals in developing countries has never reached the 
same level as in industrialized countries· agriculture. The reasons arc varied. 
Foremost among them arc the limited purchasing power of farmers in developing 
countries, problems of logistics, and lack of an efficient agricultural extension 
infrastructure. Nevertheless, negative impacts or agrochemical use on soil and 
water through contamination arc widespread. This is often the result of improper 
use, including over-applications by farmers who have the purchasing power and 
access to agrochemicals hut not the requisite knowledge concerning modern ng
ricultural techniques. As a result, around 20 million people in developing coun
tries are affected by chemical poisoning each year. 10 These poisonings 
commonly result from handling pesticides without protective clothing, spraying 
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pesticide fumes without appropriate masks, eating food covered \Vith pesticide 
residues or using pesticide containers to store foocl or water. The fbll scale or the 
prohlcm is difficult to assesc,, hut in Brazil's Salvador region alone, :100 pesticide 
poisonings and 14 deaths were reported during a two-and-a-half year period he
ginning January 1986. Not mentioned arc the cases of' slow poisoning wherein 
the victims gradually go hlind, hecornc debilitated, or develop cancer. I lcaltll 
hazards resulting from indiscriminate use of highly toxic agrochemicals arc not 
confined to plantations workers. Laboratory testing of' cocoa beans has found 
traces of controversial pesticides even in the beans themselvc-c,, potentially af'
f'ccting the consumers. 

27. Achieving larger net earnings hy reducing costs through drastic cuts in 
agrochemical use and judicious selection of'plant mix and concurrently incrcnsing 
revenues through better-quality farm outputs has proved fcc1sihlc as shown in 
several farm experiments, including an l'AO integrated pest management project 
in J ndonesia. 11 During the project's first year of' operation, pesticide use was cut 
by 65 per cent while yields continued to rise. This finding is supported hy re
search on cocoa production in C,lrnna which likewise suggests that high yield 
levels attained through large quantities of' chemical inputs could also he achieved 
and sustained when a combination or good husbandry, integrated pest rnam1gc
ment and minimal use of pesticides is practised. 

28. Such practices arc also hcing introduced into the hanana production sector 
in Costa Rica, which until recently was one of' the most pesticide-intensive agri
cultural production practices in the world. This lrnd prompted environmentalists 
to point to pesticides as the country's top environmental problem. Talk or an 
international boycott against Costa Rican bananas in 1991 lend the Ciovcrnmcnt 
and the multinational banana growers to create a ne,v environmental division 
within the national growers' cooperative, Corhana. 1 2 Its task was to investigate 
pest-resistant banana strains and to c;rnvass ways to reduce rn111 ine applications 
of pesticides. lt.c, recommendation or checking hmrnna trees carefully for pc.c,t 
prohlcms and spraying as needed rather than on a set schedule would cut the 
number of aerial fumigations hy halC 

29. In response to the growing interest in integrated rest manc1gcmcnt and in
cessant calls for alternative approaches to pest control, pesticide nrnnufoctmers 
have been focussing their research activities on the naturn.l life and reproductive 
cycles of crop-damaging insects. The new generation or pesticides being intro
duced into the market today have heen developed along the lines of' selective 
elimination rather than simple mass eradication. New chemicals, while heing 
harmless to humans and plant lif'e, can disrupt the reproductive cycles of' certain 
plant pests. Manuf~1cturcrs arc also experimenting with the use or genetically
engineered naturally occurring bacteria, or rnicrohials, \\'hich act as toxins tn 
certain insects. 1 

J Because of' insects' ability to build up resistance to a given form 
or pesticide, \Vhcthcr natural or chemical, it is important that research and de
velopment activities cover as wide a nmgc or alternatives as possible, so that 
methods to ensure disease- and pest-Cree crops arc found. 

30. One of the new approaches being developed at the Caribbean Agricultural 
Research and Development J nstitutc (CARDI) capitalizes on the resistancc
huilding capacity of insects. The objective is to control the diamond-hacked 
moth whose caterpillars can cat away entire cabbage patches.'"'" By optimizing 
the pesticide-resistance trait or the natural insect enemies or the moth and there
fore cnahling them to survive the sprayings made when the cabhages arc still 
young, researchers reason that these insects will remain to attack moth eggs and 
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caterpillars. Further spraying on cabbages can therefore he minimi7cd or elimi
nated altogether. 

31. In J\frica, the Consultative Group or International J\griculturc Research's 
Benin-based Biological Control Programme (BCP) for J\frica has been identifying 
and locating the predators or some of the continent's crop-damaging insects. 
Overcoming the initial resistance or farmers to the idea or another insect being 
air-released on their fields was a major obstacle. Nevertheless, the demon.strafed 
success or the technique against the cassava mealy hug has since 1,,von nrnny 
converts to the programme. With the introduction or predator wasps in each nr 
the 19 African countries where the pest wc1s released, crop losses have follen from 
.50 per cent or more to less than 20 per cent. 15 

32. Use or natural predators, however, is c1 relatively new arec1 where expertise 
and knowledge arc still being compiled. 1t is also a time-consuming, diflicult and 
expensive operation; researchers must first make a sea.rch, sometimes world-wide, 
for an indigenous environment in \Vhich the exact species of pest can he found. 
Thereafter, they must determine which of its predators in that ecosystem might 
work best in the target environment. The applica.tion or this technique has so f;ir 
been limited to comhatting recurring atta.cks of the same pests, hut its use is ex
pected to extend to preventive measures as more in-depth knowledge is acc11m11-
lated of pests' roles in the natural ecosystem. 

33. There may also he damages in employing genetically altered crcnturcs be
cause some environmental "spills" could arise from within agriculture itself. The 
culture of genetically-engineered giant snails, otherwise known as the golden 
kuhol, \\'as introduced in the Philippines during the mid-I 980s to generate sup
plcmcntrny income. Quickly it became rt popular backyard project throughout 
the country. But as the promised export market railed to absorb the esc;:irgot, 
culture pens were soon unable to contain the rast growing a.nd rapidly
multiplying rnolluscs. Escapees round their wny to neighhoring farms, and floods 
transported an even larger nmnher to farther farms. Soon most riccfields were 
menaced. By January 1989, about 400,000 hectares or 11 per cent or the total 
rice areas in all regions or the country were in rested; by October or the same year, 
the affected area increased to 500,000 hectares. In almost all reported cases, the 
snails inflicted damage on newly transplanted rice cind directly seeded crops, de
stroying approximately 50 to 80 per cent of the potential harvest. Its extermi
nation cost a 20-25 per cent incrense in farm production costs. 16 

C. Treatment and re,yclin,: of a,:riculturn/ and "J:ro-industrial by-products 

34. Agricultural waste is often k(t to rot or is burneJ. Apart from undesirable 
local pollution effects, there is also methane and carbon emissions into tlie at
mosphere. The decomposition of organic matter in paddies is estimated to ac
count for as much as a quarter of the methane released into the atmosphere. The 
International Rice Research Institute (IRRI) has thus included "cleanliness" as 
one of its criteria in gene selection, different varieties exhibiting varying capacities 
for oxidizing methane resulting from the decomposition or organic matter in 
paddies. 17 

35. In order to increase the value-added or their products, most commodity
exporting countries accord importance to agro-industrial processing. The im
proper disposal of waste generated by related activities has triggered a host of 
environmental problems, ranging from pervasive product odor to water contam
ination. Various measures have been undertaken to resolve this problem. !\part 
from command and control measures specifically formulated to regulate tech-
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niqucs applied and reduce emucnts, uses arc sought for by-products which arc 
potentially detrimental to the environment. Treatment of by-products before 
disposal or epuration of polluted water arc other areas of intense research. Ex
amples of initiatives along these lines are given below. 

36. When partially fermented and moist coffee pulps arc thrown haphazardly 
into ravines, they often trigger organic chain-reactions and provoke widespread 
environmental degradation. In El Salvador and Costa Rica, for instance, coffee 
pulps composted into organic fertilizers arc either sold to horticulturists or ap
plied to coffee plantations. In neighboring Nicaragua, however, the use of 
composted pulp as organic fertilizer is not generally practised. Certain depulping 
stations in El Salvador supply coffee farmers with composted coffee pulps in or
der to ensure the quality of the next harvest. Composting, however, is a time
consuming operation; application or pulp which has not been composted 
thoroughly could result in high oxygen intake, growth or scolyte and decline or 
soil pJI. A pulp-compacting machine capable of' reducing pulp volume by SO per 
cent is being developed and tested in these three countries. It facilitates storage 
and conversion into organic fertilizer, livestock feed and cooking fuel. Also being 
improved arc compost beds which hasten the process of composting coffee pulps 
and other farm residues. 18 

37. Another coffee processing technology being developed for Central /\meri• 
can countries is a hiodigestor which cornhines both water cpuration and hiogas 
production functions. Direct evacuation of' water used in dcpulping and \vashing 
coffee cherries into wntcr sources is a principal source of' water contamin.1tion in 
the region, and has earned the coffoe processing sector its reputation as the most 
polluting agro-industry. The 13 depulping centres in the Matagalpa region of 
Nicaragua, for example, arc estimated to pour between 10,000 to W,000 cubic 
metres of used water into the Rio Grande de Matagalpa. The Rio Grande de 
Taricolcs, 19 which runs through Co~ta Rica's San .lose region where the de
pulping stations account for 60 per cent of' the country·s total coffee processing 
capacity and which empties into the Pacific Ocean. is devoid of' all life. The 
problem of' water contamination is worsened by the fact that coffee harvest co
incides with the dry season. To be fully effoctivc, at least 9:i per cent or the 
pollutants in water used in coffee processing should be removed before it can 
safely he emptied into water bodies. I ·\irthcr improvements, such as the use or 
aerobic bacterial filters, arc being explored. i\nothcr possibility under consider
ation is draining used water into pre-plantation areas as a form of irrigation. 

38. J\n example of making use of' water used in coffee depulping and washing 
is the National Federation of Colombian Coffee Grcnvers' 1991 Indicative Plan 
on the disbursement of its "Fund for the Protection and Recovery of the Envi
ronment" which includes as one of' its programme components, a w:cttcr decon
tamination plan to treat residual water from coffee processing. Contained in the 
plan is the construction or oxidation vats and hiodigestors, the use of aerobic and 
anaerobic bacteria, and the building of trenches for coffee pulp and maggot pro
duction. 
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Ill. Jnter-scctnral linkages 

39. In most areas of the world, farm lands arc increasingly adjoined to agro
industrial processing plants and industrial areas. They arc also affected by urban 
expansion. The advantages offored to the affected population in terms of em
ployment and improved social services by the presence of indmtry and 
urbanization are often counterbalanced by the environmental costs of such 
land-use activities, especially in terms of soil, water and air pollution from un
treated factory emissions and urban ,vastc. Competition over use of ,vater re
sources is also frequent. Land clearance for roads required to service these 
non-farm sectors may have detrimental effects for farming. The emergence of 
some diseases and the loss of a cultural heritage may also be counted among the 
"environmental" costs. 

A. Encroaching urbanism and imlustrialization 

40. Real estate developments often have the effect of raising the price of land 
to a level where farming becomes economically unafTordahle. In the competition 
over land, farmers usually lose, especially gi\'en the current low level or com
modity production prices which depresses the relative price of land for agricul
tural use. Those who keep their farms often find themselves facing new 
prohlcms. ;\ mong these arc indust ria I and urban pollution, including vehicle 
emissions which arc known to stunt plant growth and even render produce unfit 
for consumption; scarcer :rnd prnhahly rnore expensive 1.vatcr supply; and even 
limited exposure to the sun. Those who leave their land have the option of' 
abandoning farming in favour or insertion into urban economic activities. or of 
re-establishing a farm where lcrnd is still affordable hut most prohahly Jes.~ suited 
to forrning. Given lhe chronically rampant unemployment thnt clrnrncterizes 
metropolitan areas in developing countries, the first option may not be possible 
for many farming families. The second, however. often results in the clearance 
of forests and resettlc1nent into fragile zones. 

41. The h;umful environmental effects or urhani7.ation on the environment, as 
manifested through the agricultural sector, arc being illustrated in Thail;rnd where 
real estate inflation in booming cities has led developers to muscle in on suburban 
farm lands. F<1rmcrs who <He squeezed out in the lowlands in turn take over 
mountains. Clearance and f~irrning activities upland have triggered a spate of 
problems for lowland settlements, among which arc the quality and adequacy of 
water supply. 

42. Commercial farming interests, too, arc becoming increasingly attracted to 
upland Thai properties. Since the mountain people never had legal title to their 
lands in the first place, "sale" of their farmlands is no more than informal 
renunciation of usage rights, rather than transfer or ownership. This hastens the 
disappearance of a tribal lifestyle ,vhich stressed harmony with natmc. The cycle 
of rotational cultivation practised for centuries hy the Karen tribe was integrated 
into their calendar and included intervening periods of fallow fields. Such prac
tices are not followed by the new settlers. 20 

43. Large areas of agricultural and common land in the Jakarta area or 
Indonesia arc being converted into luxury housing estates and golf courses, de
priving numerous families or their means or livelihood and, as environmental ex
perts point out, posing a potential threat to local water resources through the 
enormous doses of agrochemicals routinely applied to give golf courses their 
thick carpet of grass and impeccable appcanrnce. The Government has imposed 
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a ban on further golf course construction in .labirta and West .Java pending the 
issuance of new regulations. 2 1 

44. When industries arc implanted within agricultural areas, the rollution 
generated by these industries often contaminates natural resources such as soil, 
water and air, and has negative impacts on agricultural productivity. There is, 
in addition, a social imract as the surrounding farming cornrnunity often hecornes 
dependent on these industries for employment. In many places, toxic wastes 
from industrial plants arc routinely discharged into water sources, causing con
tamination of drinking water sources. /\dditionally, when polluted waters arc 
used in irrigation and their toxic contents arc absorbed hy vegetables and other 
crops, this renders the produce toxic and unfit for human consumption. Public 
consciousness of the situation is an irnportant step tmvards the resolution or the 
problem. 

45. In the Iluasco Valley in northern Chile, the community acted together and 
successfully brought industry under control in order to protect their olive groves. 
I Iarvcsts from these olive groves had been slowly dwindling frorn 6,000 metric 
tons a year to 1,000 since the opening of an iron pellet plant in the area in 1978. 
The leaves of the trees were so encrusted with iron dust that they became pitch 
black in color and leapt to a rn;1gnet like pins. It took several years for the 
farmers to identi(y their dwindling harvests with the pellet plant and, because the 
plant had since became the region's biggest employer and its biggest bend~ictor 
of social services, even longer to obtain a lcgc1l in,iuncture for the plant to curb 
its emissions without losing jobs. The Mining Research Council began moni
toring emissions at the plant in early 1990, and round that it was ernitti11g more 
than 37 metric tons of particulates, principally iron dust, every clay. In August 
1992, Chile's Supreme Court rulccl that the pellet plant should curh its emissions 
in line with new regulations which ,vere scheduled to come into effect the fol
lowing October. By resorting to legal recourse at the risk of losi11g their newly
found means or livelihood, the farmers contributed to the formulation and 
adoption of these regulations, and set a precedent for other fanning communities 
threatened by proximity to mining smelters ancl refineries. 22 

B. Tourism 

46. For many countries both developed and developing, tourism is an imrortant 
source of foreign revenue. For developing countries cndo\ved with sandy beaches 
and sunny weather, the promotion or the tomi.st indllstry is often top rriority on 
the development agenda. Jlowever, this can have negative impacts on agriculture 
in the form of escalating land prices, inadequate waste trentrncnt facilities, de
stabilizing effects of roads on topography, as ,veil as other socioeconomic con
sequences like higher prices or basic necessities and loss or traditional social 
values. From an environmental point or view. competing dem;incls on water 
supply have the most serious consequences. 

47. The erection of hotels. especially large, luxurious ones, often includes the 
digging of deep wells to ensure adequate and steady water supply. Direct dis
turbance of the water table has the effect of accelerating and aggravating .surf~lce 
water salinization, a problem prevalent along coastal agricultural areas. Like the 
presence of industrial plants in agricultural arec1s, tourism :ilso offers to sur
rounding communities the double-edged opportunity of employment. Because 
the industry attracts and selects young people in general, only the elderly and 
young children arc left to tend the forms under conditions that become more 
difficult. 



48. A new and increasingly popnlnr type of tourism, dubbed "eco-tourism," is 
adv,rncecl on the dual objectives or income-generation and wildlife or natural re
source protection. Properly managed it can have positive consequences for both 
the environment and the agricultural community. In Viet Nam, for cxmnplc, 
ccotourism has heen proposed as the solution to the conflict between several 
international nature conservation groups and the thousands of impoverished 
farmers resettled by the Vietnamese into the wetlands of Dong Trap province in 
order to relieve population pressures elsewhere in the country. The conflict 
centres on the use or a 9,000-hectarc nature reserve set up to protect the feeding 
ground of the eastern Sarus crane, which until ahont seven years ago w,is feared 
to have disappeared. 2 :1 The highly acidic soil of the areas allotted to farming docs 
not produce the desired yield of rice, so f;umers often make incursions into the 
reserve in a hid to clairn more acreage. 

IV. Go1•crnment policies and l'roirammes 

A. Notional.frameworl, 

49. The concept of' environmental protection is universally embraced at both 
the international and national levels ;1s ;:ittcsted by international environmental 
agreements and the environment-related legislation enacted in most countries 
during the past few years. C,iven other development needs and priorities such as 
poverty alleviation, however, protection or the environment can receive less at
tention in practice than on paper. Legal measures designed to protect the envi-
ronrnent or't:cn go unheeded, and special burc;1us created to rnonitor the 
enforcement of these nH:asmcs arc nflen inadequately staffed owing tn l;1ck of 
resources. The institution;il and legal framework. such as lirnd-tcnme systems, 
can also he detrimental to envir0nmental protection in modern ;:igriculture. 

I. Land ownership and tenure 

50. There arc areas in developing countries \vhich !'all under the traditional 
concept of communal land ownership. Oft.en these areas arc environmentally 
fragile and unsuitable for agriculture. In the past when trihal identity was 
stronger, the role of tribal leaders more important, and the rcquircrncnls or cash 
economy less obtrusive, this concept served to protect the environment from 
overuse and destruction. flowcver, there 111av also he inherent disincentives un
der communal land ownership to practicing .~oil conservation, particularly when 
the rights to land use arc temporary and any permanent modifications seem a 
menace to communal land ownership. In any case, the bonds of tribal authority 
and tradition have become looser \Vhilc the demand for land has risen with con
tinuing population growth and with the desire f'or surplus in agriculture. Finally, 
the common-property nature or· grn?ing ;;;ones nwy permit increases in the ratio 
of animals to land area beyond that which would theoretically he the case under 
private ownership of land, with the consequences or overgrazing. ln the Sahe!. 
where drought and population pressures arc significant, all of these complications 
owing to the absence of land markets have hccn experienced. 24 

.51. Government criteria for awarding claims on public lands can also i110ucncc 
the rate of encroachment on wilcllands. Such has been the case in C6te d'Ivoire 
for instance, 2-" where, in a hid to expand cocoa and coffee production, the gov-



- 14 -

ernrnent not only guaranteed purchases and floor prices but also gave free access 
to uncultivated areas, making them "belong to \,·J10ever uses them." Settlement 
was characterized by the use or slash-and-burn methods or land reclamation and 
of rudimentary farrr1 tools and by a nomadic type of agriculture. Although the 
small-scale nature of the farms limited deforestation to some extent, soil conser
vation measures, whether in terms or organic inputs to ensure soil integrity or 
of physical structures to minimi1.e erosion, were rarely ;1pplied. When the land 
became depicted, the settlers simply mowd on to other wildlands. This policy 
served as a magnet to a flow or migrnnts from neighhoring countries. 

52. In the Sudan, 2 r, land is oflteially owned by the State which allocates rights 
to cultivate. Tenure is ensured only if' cultivation is maintained, which discour
ages land fallowing. Marginal lands arc not excluded from cultivation, ,1lthough 
there arc measures to protect them. One or these measures is the "demarca1 ion" 
of certain areas, which allows varying levels or mechani/.ation on lands leased 
from the State. ln areas where levels ,ire defined as below the stanchirds rcq11ircd 
to sustain environmental integrity, problems arising f'rom me of agricultural nw
chincs arc particularly severe. Even in demarcated areas, the leasing conditions 
arc sometimes ignored and recommended cropping patterns not followed. \Vhen 
the land becomes unproductive. the operators simply abandon it ;:ind move tn 
other areas. 

2. National a1;ricultural pro1;ra111111rs/mra! r,xtension pro[.!.rammes 

.51. For many farmers in developing countries, the extension workers provide 
the principal link between farming as it is being practiced and farming as it could 
or should be done. Through such agencies as the Food and ;\grirnltunll Organ
ization (FAO), environment-friendly farming is being introduced into the trnining 
and retraining programmes of these workers. The International Fund for Agri
cultural Development (IFAD)'s pnigramme of Technical Assistance Grants 27 

also includes support for alley farming, biolngical control or pests, traditional 
crop improvements, farmer-managed irrigation systems, rain-fed rice-based sys
tems, agroforcstry in semi-arid lands, multi-purpose trees, soil and w;1ter conser
vation technologies and extension strategics for minimizing risks in rain-fed 
agricult urc. 

54. Among the techniques which arc currently being advocated arc intcgratecl 
farrn management based on soil analysi~ and ngrochcmical-frec pes1/discnsc con
trol. Careful testing or techniques and crops for effectiveness nnd viability before 
they arc introduced is also emphasi;,,ed. Without such testing not only j., the in
troduction of new practices of'!cn useless, but also the credibility or the entire 
programme may suffer and the likelihood of advice being follO\vcd in fllture 
undermined, The extension programme should also be equipped with a moni
toring and evaluation system, with feedbacks from farmers a.'- nn integral com
ponent especially during its early phase . 

.5.5. Extension workers also serve to integrate the enviromnental conserv;ition 
activities undertaken hy individual farmers into ,1 coherent effort. This is impor
tant in the case of agrochemical use as well as in erosion-control measures. lf, 
for instance, one farm constructs bunds or embankments hut the neighbour docs 
not, the runoff from the neighbour's farm can overwhelrn and negc1tc the con
servation measures of the first. Additionally, l:lrge-scale conservation structures 
might require a great deal of' investment on the p,ut of f:mning fornilics in terms 
of materials and labour inputs as well as complcment,1ry investments at the 
community level. 1,.or example, a farmer who plants live ,vindhrenks may h:ivc 
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to fall back on the farming community for assistance at first, when ,vatering is 
especially critical for the survival of the young saplings. 

56. In the Dominican Republic, a pilot extension service project has been set 
up to train a small cadre of young men and women with the knowledge nnd 
leadership skills necessary to teach sustainable agriculture methods to farmers. 
Trainees at the Regionc1I Centre ror the Study of Rural Alternatives (CREAR in 
Spanish) arc drawn rrom the ranks of local farmers and the programme is tailored 
to local conditions. The "harcroot agronomists," as the CREAR graduates arc 
known, work alongside their government counterparts. They arc considered 
more effective because (c1) they arc from the region itself and familiar with the 
community c1nd its problems as opposed to the agricultural extension agents who 
are usually trained at big urb;:rn universities; and (b) each one works with less 
than 25 or his or her own neighbours, ,vhercas for the official programme the 
ratio is t: l000. Refore the project, many farmers in the pilot area, like many 
farmers in developing countries, had no choice hut to turn to agrochemical 
salesmen for ad\'ice. In the ten years since the Centre was opened, the farmers 
in Rio Limpio arc winning the war against soil erosion --- a problem typical or 
mountain lands --- by building terraces and planting trees. Many now use or
ganic methods to fertilizer crops and control pests instC'ad of' costly and danger
ous chemicals and are enjoying increased harvC',:;ts. 28 

B. lntel'llatfonal i1~f111ence.~ 

57. The level and nature of actmt1es in the export-oriented commodity
producing sectors are a function or international market prices. A decline in the 
market price, as is the case f'or many agricultural commodities during rccC'nt 
years, causes important social prnhlc1ns by aggravating poverty. ft cnn also 
provoke cfTccts on the environment, whether detrimental or beneficial. A case in 
point is the increasing incidence of farm abandonment, which increases the risks 
of soil erosion, and the grO\vth of' weeds, providing the conditions for the proli{:. 
cration of crop-damaging insects. There arc some-, however, who \'iew the inter
ruption of farming as an opportm1ity for the land to rest and to regain its natun:11 
fertility. 

58. In addition to market prices, there arc other trade-related factors which 
affect export-oriented production. For exampk, in recent years, environmental 
and health consciousness as well as consumer lobby groups have gained impor
tance and influence over markets. These tendencies affect demand and should 
he considered in the agricultural and export programmes. 

59. Only a few years ago, org:rnic food was considered a specially product for 
vegetarians and for health-conscious consumers. The widespread panic over the 
alleged carcinogenic properties of' Alar which was widely used in the trec1tment 
or apples has probably been a significant factor in promoting dc,rnrnd fi:)r organic 
food. Although this fear has since proved unfounded, it strongly advanced the 
prcrercnce for, and in some degree even the aesthetic acceptance or, rruits with 
less than perfect skin and shape. In 1990, the rnarket for organic food in the 
United Kingdom was ,vorth £ I 20 million and expected to triple ,vithin a few 
years. 29 Two-thirds of the supplies were imported, with prices averaging 88 per 
cent more than those for conventionally grmvn produce. 

60. Some developing countries have re-tooled their production and processing 
industries to fill this niche. For instance, cofTcc fi·om the UCIRIC and ISMAM 
cooperatives in Chia pas, Mexico, which meets the production standards set up 
by International Federation or Organic Agriculture Movernents (IF01\M) and 
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certified as such, fetches as rnuch as 100 rcr cent more thnn the world rnnrket 
price of' coflce from alternative trade organi?ations in I;urope. vi Meat from cattle 
grazing on pastures which do not thre,itcn forests and arc 1wturnllv maintained 
also commands premium prices. M m1ritius is entering the market or 
environmentally-conscious Europe with organic sugar produced chemical-free 
from soil which has hcen allowed to rest ror two years between sugar-cane 
plantings. :1 1 The country expects to export between one to two thousand tons 
annually to European countries. The United States, Canada and Zimbabwe have 
meanwhile expressed interest in the product. 

61. Under the joint sponsorship of' the United States-based Rainforest /\lliance 
and the Costa Rican groups Fundacion /\mhion and Tsuli Tsuli/t\uduhon, the 
Banana /\migo Project assists in the negotiation or a code of' conduct that covers 
waste disposal, use of water and agrochemicals, reforestation and ,vorkcr safety. 
It also promotes environmental prncticcs with a "reverse boycott" by awarding a 
''Smart Banana" seal or approval to hc1rn111as gro\\'n in an ccologic;illy improved 
manner. It hopes to persuade consumers to choose ''Smart B,rnanas" even ir they 
arc blemished or smaller than other bananas,:1 2 1.-ruit hearing the first sc;.ds hc
gan appearing in grocery stores in early I <Fn. 

62. The 1990s may sec attempts to unilaterally enact laws imposing restrictions 
on the production and inputs of' a wide range or products on the grounds or en
vironmental protection. /\n example or this wa.~ the ban in the United States on 
tuna fish caught ,.vith a technique known to be Jrn:;ardous to other species like 
dolphins and sea turtles; the ban has been declared illegal by a Gt\TT panel. 
Owing to the G/\TT ruling, such ofTicia\ bans arc unlikely to reoccur although 
there is growing concern about the increasingly powerful role or well--organi7cd 
lobby groups. One particular worry, however, is that ill-informed prejudice could 
supersede scientific consensus or tlrnt false advertising could he used to discredit 
competing products, creating a rorm or trade restriction and imposing unwa r
rantccl burdens and marketing costs. In any ca~c, hy adopting agricultural prac
tices which arc basically "clean" mid sustainable, commodity producing countries 
arc better able to protect their exports f'rom these possible threats and continue 
their production for many years to come which is \vhat the concept or 
sustain;ihility tries to assure. 
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Annex 

Examples of agricultural technologies with high sustainability potential which nre 
both productive and inexpensive: 

• lntercropping, which involves the planting of two or more crops on the same 
land surface during the same planting season. The mix or crops is 
determined by their diflcrc11t food nutrient needs and their mutual 
compatibility. Often a legume crop is used to provide nutrients to the 
second crop. I ntcractions between and ;imong crnps may al.so serve as 
natural forms of pest control and weed deterrence; 

• Rotation, whereby two or more crops arc grown on the same piece or land 
in successive planting seasons. Bcnd1ts derived from this practice is similar 
to those of intercrnpping; 

• j_g_~fpres~, a form of intercropping in which annual herbaceous crops are 
intcrspaced with perennial trees or shrubs. The deeper-rooted trees draw 
water and nutrients without competing with the annuals over shallower food 
sources. The bigger trees c1lso provide shi1clc and mulch, while the herbs 
provide the ground cover needed 1 o control weed proliferation and to 
minimi7.e erosion. The nitrogen-fixing lcucaena tree, for example, grows 
quickly, providing fodder ancl high protein leaves in its first year c1ncl usable 
timber within five years. r n Nigeria, Belize mid Borneo, new lcucacnas have 
made long-vanished vegetation thrive again by drawing moisture and 
rnincrals up to the topsoil with their long taproots. Revitalizing depicted 
lands c01ild case pressures to rn!'c f'nrests and to reclaim mangroves ;incl 
fragile c1reas for croplands (Sn11rce: 1'-'cwswcck, 10 "November, 1992, 
"Miracle Plants"); - - - -- --

• Silvi-pasture, in which perennial trees or shrubs arc combined with grnss and 
other fodder suitahle for livestock gra;;,:ing. Plants, including trees, grass and 
herbs, could be selected to provide for the different rood preferences nl' 
mixed livestock; 

• Grren mmzuring, the practice of' gro\\'ing legumes ancl other plants for the 
express purpose of' fixing nitrogen from the air and incorporating them into 
the soil for the succeeding crop. Examples or green manures arc Scsbania, 
sweet clover, alfalfa and the fern i\zolla which contains nitrogen-fixing 
blue-green algae; 

• Conservation tillage, in which the seed is placed directly in the soil with little 
or no preparatory cultivation. thus minimizing soil disturbance which in turn 
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lessens runoff and loss of sedimentation and nutrients; 

• No-till farming, a method similar to conservation tillage which was recently 
developed in the United States. fn this technique, stubhle is left standing 
after harvest and the next crop sown directly on top. thus conserving the soil 
by not disturbing its structure. /\bout 500,000 hectares of' Argentine 
farmland arc now being cultivated under this technique, an area which hn.s 
grown three times in three years. The main renson for the technique's 
popularity among farmers is its affordability rather than its friendliness to 
the environment. (Financial Times, 10 March 1992: "Profits under threat 
on crumbling pampas"); ---

• Biological control, or the use of natural enemies, parasites or predators to 
control pests. If the pest is exotic, its enemies may be imported from the 
country of origin of the pest; if indigenous, various techniques arc used to 
augment the numbers of' existing natural enemies. Ugandan wasps, for 
instance, were successfully used in Brazil to control coffee borer attacks in 
the early 1980s. The "fertilizer tree' cited above, the lcucacna, was it self on 
the brink of being wiped out in much of Asia hy a sucking insect called 
psyllid. The tree and its promise were rescued when, in 1987, researchers 
were able to identify and use a type of'para~itic wasp as the psyllid's natural 
predator. ("Miracle Plants," op._r:it.): 

• lnleg_f_Eted pest managem€!_!_t_{ which calls for the use of all appropriate 
techniques or controlling pests in an integrated manner such that natural 
controls arc enhanced rnther than destroyed. Chemical pesticides arc used 
sparingly and selectively so that ncttural c11rnlics ,He not threatened. 

Source: FAO Uconomic and Social Development Paper 110. 


