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Preface
1. This report is a synthesis of a preliminary series of case studies on the
environmental effects of commodity production. These studies are being

undertaken thanks to financial support provided by the Governments of the
Netherlands and Norway. At the time of writing the following case studies had
been completed:

(a) The effects of producing and processing cocoa on the environment: A
case study of Nigeria; : '

. (b} Coffee and cocoa production and processing in Brazil;

(c) Environmental impact of coffee production and processing in
El Salvador and Costa Rica;

(d) Rice and the environment: Environmental impact of rice production,
policy review and options for sustainable rice development in Thailand and the
Philippines;

(e) L'impact de la culture du cacao et du cafe sur 1l'environnement au
Cameroun.

2. An initial draft of a case study covering cocoa%, coffee and rice
production in Indonesia was made available. A report on ecological farming and
related policies in China had also been prepared. The current series on the
three commodities includes two studies on, respectively, the environmental
effects of cocoa production in Ghana, and cocoa, coffee and rice production in
Cote d'Ivoire but these had not yet been completed at the time of writing.
Similar studies on the minerals sector are underway; others are being planned
for different agricultural commodities as well as for the forestry and fisheries
sectors.

3. These studies are being conducted in consultation with the World Bank, the
Organization for Economic Cooperation and Development (OECD) and, in particular,
with the Food and Agriculture Organization of the United Nations (FAO). Those
on agriculture fall within the framework of interagency follow-up cooperation
on the United Nations Conference on Environment and Development (UNCED) on
sustainable agriculture and rural development.
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Introduction

4. This report is a contribution to the debate on natural resource management
in the commodity sector. By shedding some light on impacts on the environment,
in general, and on the natural resources base on which rests the production and
processing of cocoa, coffee and rice, in particular, it is hoped that the
present synthesis will assist policy-makers in designing a framework for action
at the national and international levels in order to achieve sustainable
development in the commodity sector.

5. According to the Brundtland Report, "Sustainable development is
development that meets the needs of the present without compromising the ability
of future generations to meet their own needs. It contains within it two key
concepts:

the concept of 'needs', in particular the essential needs of the world's
poor, to which overriding priority should be given; and

the idea of limitations imposed by the state of technology and social
organization on the environment's ability to meet present and future
needs"., !

It is the whole of this definition and not just the often-quoted first part
which sets the basic parameters of this report. It also supports the three
elemental premises underlying the approach adopted here as well as the proposed
policy framework.

6. The first premise rests on the idea of sustainability. Many of the
environmentally harmful effects of commodity production on the environment
appear to be local and of immediate concern only to the local population, in
particular producers. However, consumers of the products also have a stake in
preventing harmful effects and in encouraging environmentally preferable
development. The meeting of needs especially in terms of income and employment
of the future generations living in the areas of production, will depend on
sound management of the natural resources necessary for local agriculture.
Satisfying the needs of future generations of consumers is inextricably linked
to the preservation of productive capacities in the producing areas. Present
consumers owe it to future consumers to help preserve these capacities.

7. The second premise follows from the question of needs in terms of the
economic plight and poverty of commodity producers in most developing countries.
Plans and proposals to encourage changes in production methods aimed at
safeguarding the environment should include universal recognition that this
implies both sound management of natural resources in the commodity sector and
acceptance by consumers of their inherent responsibilities to support such
concerns. This recognition would pave the way towards (a) adoption of
mechanisms remunerating the developing countries for the environmental services
provided by their commodity sectors and rewarding environmentally sound
production, as well as (b) provision of appropriate assistance to developing
countries to facilitate the adoption of environmentally preferable practices.
The latter is particularly important. When such practices involve either
expenditure or income foregone, whether in cash or in kind, compensation would
assume rational management of resources. Otherwise, environmentally harmful
practices may persist in spite of the willingness and even the express desire
of producers to adopt environmentally better practices.
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8. The third premise stems from the notion of 1limitations imposed by
technology. The current state of agricultural technology offers numerous

possibilities for lessening the environmental impact of production. However,
the ability to implement environmentally preferable practices is closely related
to "the state of technology and social organization®. 1In order to serve well,
technologies need to be applicable by actual producers; for this, farmers must
be sufficiently trained. An important prerequisite to appropriate policy
orientation for conserving the resource base is a better understanding of both
the producers' response, under different types of social organization, to
economic and other stimuli and of the social-organization aspects of consumers,
in terms of their interest in environmental protection in the producing areas.
Policies and measures will be more effective and the adoption of preferable
practices willl be facilitated when these concerns are better understood and
articulated.

9. This report provides a systematic review of environmental effects - as
described in the case studies mentioned above - and explores their causes. The
conclusions, although based on a limited sample, offer a framework for embarking
on specific steps towards the adoption of environmentally preferable and
economically viable practices in agriculture in developing countries. National
Governments and the international community have a paramount role to play in
this endeavour.

I. ENVIRONMENTAL EFFECTS OF AGRICULTURE

10.- For the countries covered in the case studies, the cultivation of at least
one of the commodities in question - cocoa, coffee, rice - holds a significant
place in the national economy (see table). Moreover it provides employment to
a large part of the population. Cocoa and coffee generate an important part of
foreign exchange earnings for Cameroon, Costa Rica and El Salvador. Coffee is
one of the most important export items for Brazil. Cocoa is the most important
non-oil export product for Nigeria. The importance of rice derives from its
being an indispensable staple in the Asian diet but it also provides a major
part of Thailand's export earnings. 1In Indonesia and the Philippines, it is
grown mostly for local consumption.

11. The case studies revealed two types of effects on the environment arising
from the production and processing of cocoa, coffee and rice. The first type
comprises environmentally positive effects realized through the provision of
environmental services. These effects either generate a net positive
contribution to the overall environment or prevent and neutralize any
potentially harmful effect of production on the environment. An example of the
generation of a net positive contribution made by the cultivation of coffee and
cocoa lies in the fact that these trees, in combination with other shade trees,
often made up the only tree cover in some areas and provided services that
would normally be expected from forests. Amelioration of a potentially harmful
effect is illustrated by recycling of water in coffee processing and the use of
potentially polluting by-products as agricultural inputs. The second type of
effect concerns those with a potential to be environmentally harmful. Included
are improper use of agrochemicals, planting practices which lead to erosion, and
the clearing of forests with subsequent loss of biodiversity in the effort to
expand arable land. Most of these harmful effects, however, can be averted
through the adoption of production methods which are superior from an ecological
point of view. Given the complex relationships between the various direct and
indirect effects, certain impacts may not be easy to identify. This is
especially true of synergistic effects. However, this report will mainly deal
with direct effects.
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Table

Export earnings from cocoa, coffee and rice (1989-1991 averages)

Country Export earnings Percentage of Percentage of non-fuel
(mill. $) total exports commodity exports
Cocoa
Brazil 326 1.0 2.3
Cameroon 154 10.1 17.9
Indonesia 115 0.4 ’ 2.0
Nigeria 145 1.3 50.7
Coffee
Brazil 1390 4.3 9.8
Cameroon 184 12.0 21.3
Costa Rica 265 18.5 27.6
El Salvador 226 45.3 73.7
Indonesia 413 1.6 7.2
) Rice
Indonesia 4 0.0 0.1
Thailand 1350 5.7 16.0
Philippines 2 0.0 0.1

12. So as to form an initial systematic view of the environmental effects from
cocoa, coffee and rice production, the different effects cited in the five case
studies have been classified into a number of categories. The frequency
distribution?, which is understandably subjective, shows that environmentally
harmful effects have been cited by the authors of the case studies more
frequently than environmentally positive effects. This may be seen in the
difference in the size of the *pies” in the chart. It was for rice that the
effects were most heavily biased towards those considered harmful. Of course
this should not be taken to mean necessarily that it would be more difficult to
find ways for shifting to sounder management of natural resources in the case
of rice than for coffee or cocoa. A shift to certain production methods, such
as integrated pest management techniques in rice production, could probably
eliminate a relatively large number of environmentally harmful effects.

CHART. Distribution of ehvirmhental effects from the production of
coffee, cocoa and rice
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13. The chart shows that while the pollution of water resources was the most
frequently mentioned harmful impact, for environmentally positive effects the
highest frequency was accorded to soil for the aggregate of the three
commodities. This is particularly evident in the case of coffee. For cocoa,
the conservation of forestry and biodiversity was the most frequently cited
positive effect.

14. The rest of this chapter describes specific environmental effects from the
production and processing of coffee, cocoa and rice, covering both positive and
harmful effects. It also discusses various production methods and processing
techniques available to reduce environmental problems without compromising
productivity. The findings support the view that economic viability and
environmental protection are not mutually exclusive concepts but rather
reconcilable and possibly mutually reinforcing.

15. Environmental effects are grouped according to their impact on the
different natural resources considered (soil, water, air, forests, biodiversity
and health) . As the elimination of harmful effects requires particular attention
and, in many cases, changes in policies and production methods, this aspect
occupies a considerably greater part than environmentally positive effects in
the discussion below.

A. Effects on soil

16. Farm land can be rendered unproductive through exhaustion of nutrients or
by environmentally harmful agricultural practices. Land-use changes in response
to population growth, a phenomenon common to all developing countries, has led
to the encroachment of urban areas on agricultural land, on the one hand, and
increased pressure to produce more food on the other. Since the supply of
arable land is limited, it is in the interest not only of farmers but also of
society as a whole to ensure that the productivity of soil is sustained.

17. The application of fertilizer, be it natural or chemical, is necessary in
order to replenish the nutritive qualities of the soil. Fertilizer misuse and
abuse, however, figure among the principal causes of soil degradation. The case
studies suggest that even more fundamental and basic determinants of sustaining
the productivity of the soil are to be found in planting formations and
technigques used in establishing a plantation. Coffee plantations in Central
America, for instance, had been incorporated into natural forests by carefully
thinning existing tree cover and selectively clearing ground vegetation.
Original vegetation, including nitrogen-fixing leguminous plants, had been left
basically intact with the result that the ecosystem was barely perturbed.
Moreover, a forest-like appearance was regained within a few years when the
coffee seedlings matured into trees.

18. In the mid-1970s, shade trees were razed and other vegetation cleared in
coffee plantations in Costa Rica in order to enhance the coffee trees'
productivity. Although yield increased in the short run, this method proved to
be ecologically counter-productive. Direct exposure to the sun accelerated
photosynthesis which, in turn, led to rapid soil exhaustion. Moreover, the
removal of nitrogen-fixing leguminous plants necessitated increased dosage of
nitrogen fertilizers. Loss of the protective natural cover and of roots
hastened soil loss from wind and particularly rain, as manifested by the heavier
sedimentation load of nearby rivers.

19. A parallel system for cocoa plantations, called the "clear-cut system" has
meant removal of all non-cocoa vegetation, and was actively advocated in Brazil
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at about the same time as in Costa Rica. However, the traditional cabruca
system, whereby cocoa seedlings are planted within a natural forest, remains the
most common. Cabruca plantations for cocoa are considered by many to be the
most environmentally positive form of agriculture practised in Brazil today.

20. Cocoa plantations in the Camercon and Nigeria feature a combination of both
systems: forests are selectively thinned to make room for cocoa. Together with
other fruit trees, a forest-like appearance is regained after a few years.
Cocoa plantations are generally "sound" from the point of view of their impact
on the soil, both for their relatively heavy ground cover and their capacity to
absorb recycled by-products as organic fertilizer. In Nigeria, for example,
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although cocoa production is the principal user of artificial fertilizers, the
absolute levels of this use are still quite limited. The leaves shed annually
by cocoa trees are composted and reapplied to the soil as organic fertilizer.

21. One of the principal techniques advocated in modern rice culture to ensure
production increase was soil puddling. This method enabled the planting of as
many as three crops per year instead of the traditional single annual harvest.
It had, however, the effect of excluding the traditional practice of crop
rotation whereby soil was naturally refurbished with nitrogen and other organic
nutrients derived from other plants. Synthetic fertilizers, especially
nitrogen, phosphorous and potassium, have to be applied in increasingly bigger
dosages to offset the rapidly deteriorating condition of the soil. Repeated
agrochemical applications in turn lead to the disappearance of another important
natural source of nutrients, the nitrogen-fixing algae, whose absence can
contribute to increased dependency on agrochemical inputs.

22. In some instances, agrochemical use does not have to be excessive in order
to have negative effects on soil quality. For example, although agrochemical
use in Nigeria is relatively low, new cocoa seedlings planted to replace aging
trees have not established themselves readily in cocoa farms where certain
chemicals have been used to fight diseases.

23. Coffee and cocoa trees, being deep-rooted, minimize the risk of erosion.
This characteristic may be enhanced by the particular planting configuration
used. For example, in Brazil, initially, the pattern used for the formation of
coffee groves was that of planting perpendicular to the slope, independent of
local topographic conditions. There was minimal concern with soil conservation
but following an inevitable decline in crop productivity drastic measures were
taken.

24. 1In the mid-1960s, the Brazilian Government launched a major campaign for
coffee eradication, resulting in uprooting 1.2 billion trees. Later, in
response to increased world prices, the Government stimulated new plantings,
dictating credit terms that required contour planting, restricting credit to
areas considered agro-ecologically suited for growing coffee, and providing
subsidies for increased use of industrial inputs. New plantings from this
period demonstrate reduced soil losses.

25. A comparison of perpendicular to contour planting systems on steep slopes
showed a reduction in soil losses from 4.4 to 3.1 tons per hectare; furthermore
contour planting reduced runoff by 25 per cent. Contour strips provided further
control, but most effective were systems that involved planting of grass within
coffee groves, reducing soil losses to 0.2 tons per hectare and rainfall runoff
by 90 per cent.

26. In rice cultivation, for which flat areas are preferred, erosion is not a
significant problem. When cultivation takes place on hills, the practice of
levelling and bundling has served to strengthen the slopes against landslides.

27. In rice plantations, the introduction of heavy duty machinery compacts the
s0il in paddies as well as other fields, and destroys paths and surrounding
vegetation along the way. Excessive soil compaction exacerbates the problems
of soil run-off, including the displacement of applied fertilizers and
pesticides, and of erosion. Moreover, it inhibits water and air circulation,
and hampers root growth and penetration.
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B. Effects on_water

28. Modernization in the agricultural sector to meet rising demand for
agricultural products has led to the use of techniques and plant varieties
requiring more and better qQuality water. Like land, the scarcity of water is
influenced by increased competition for this natural resource from other,
non-agricultural sectors. The quality of water used in agriculture and
elsewhere is crucially affected by agricultural production practices and
processing activities.

29. In agricultural areas, the contamination of water with nitrogen and
phosphorous compounds, oxidizable organic matter and pesticides increases in
importance as an environmental problem when agrochemicals are inappropriately
used in terms of type, quantity and timing, and do not correspond to the
nutrient needs and absorption capacity of the soil. Contamination of the water
table threatens the potability of drinking water while the presence of foreign
elements in the aquifer could disrupt the cleansing functions of water amoebas
and micro-organisms. The increasing level of nitrite found in the Costa Rican
Central Valley's drinking water supply is directly attributed to leaching into
groundwater of agrochemicals used in surrounding coffee plantations.

30. Excessive presence of nitrates and phosphorus in surface waters and marine
ecosystems was also observed in Costa Rica. Nutrients were seeping up to the
surface and mixing with the direct discharge of coffee residues and water used
in pulping and washing coffee beans. Contamination is manifested by noxious
odours and unsightly debris, weakened ecosystems of micro-organisms in and along
riverbeds and, in extreme cases, fishkills from oxidation emitted during the
process of organic decomposition. Pesticide run-off from cocoa plantations in
Brazil are also said to have caused fishkills and contamination of drinking
water supplies. Furthermore, pesticide containers are often washed in running
rivers before being reused for other purposes. Strict supervision of
agrochemical applications would minimize the risks of serious water
contamination.

31. Although coffee processing is potentially an important source of water
pollution, the filtering and re-use of water in coffee processing is possible.
This is effective in reducing contamination. Filtered coffee residues are then
applied to the plantation as fertilizer. Brazilian coffee processors also
recirculate used water, minimizing the risk of micro-organic contamination
through excess chlorination. Nevertheless, the dumping of bean parchments into
rivers is a cause of water pollution.

32. Pollution of water owing to the dumping of untreated wastes and by-products
into rivers can be prevented by regulation and economic measures. For example,
in El Salvador a relatively high price is set for water; fees for dumping dirty
water into rivers have pushed people to find methods for benefitting as much as
possible from a limited resource. Coffee mills in El Salvador use roughly
one-tenth as much water as in Costa Rica. Water is recycled for an average of
three days and certain processes are less water-intensive; for instance workers
(especially female labour) are relied on instead of water processing in coffee
selection.

33. Agriculture, especially irrigated rice production, competes with other
activities for the use of water. 1In the Philippines, in line with the national
policy of self-sufficiency in rice, canals were constructed to irrigate rice
paddies, thereby diverting water from other uses including non-rice crops. In
Thailand, however, under the pressure of water shortages, the Government decided
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to allow available water in the rice-growing basins to be used for non-
agricultural purposes.’® Because of this, for example, in the 1993 dry season,
the second crop was expected to be small. From an environmental point of view,
this approach is positive as double-cropping of irrigated rice is ecologically
less "stable" than rice cultivation in the rainy season only.

c. Effects on air

34. Agricultural production, in particular, production of tree crops
contributes positively to the global environment by acting as a carbon sink.
This effect on the global commons should be taken into account in evaluating the
ecological implications of cocoa and coffee production. However, some
agricultural activities can lead to local air pollution and globally undesirable
atmospheric emissions, such as the generation of methane in rice fields. As far
as producers are concerned, effects on air do not have as high a priority as
undesirable local impacts on other natural resources, such as water and soil as
these affect productivity levels directly. Moreover, since the incidence of air
pollution is usually temporary and invisible, it does not arouse the same degree
of concern as, for instance, soil alkalinity, salinization and drinking-water
contamination.

35. Crop spraying is the most often cited cause of air pollution arising from

agricultural activities. It is also the preferred means of pesticide
application because it distributes chemicals efficiently amd evenly over large
surfaces faster than by other methods. For the same reasons, agrochemical

particles spread outside the area of treatment and are difficult to contain.
Micro-droplets of agrochemicals applied aerially, through heavy spraying, for
example, may be carried by the wind beyond the area being treated. The
surrounding water bodies, forests, wildlife habitats, human settlements and
fields on which other pesticides may already have been applied become the
recipients.

36. Dust particles and gases released during the processing, roasting and
grinding coffee also create environmental problems in the producing countries.

37. Combustion of agricultural waste is another source of air pollution.
Agricultural waste and by-products of processing activities are either discarded
or burned; combustion releases considerable emissions of €02 and particulate
matter. Apart from getting rid of the waste, such burning has little utility.
Alternative uses of waste exist, either as organic agricultural inputs or for
the production of consumer products, but this potential is seldom fully
exploited. Case studies mention only the use of cocoa shell ashes for
non-commercial soap-making in Nigeria and their occasional use as a source of
energy. Traditional reliance on smoke as a natural fumigant and pest dissuader
has been replaced by the use of industrial pesticides.

38. All the case studies expressed varying degrees of concern about air
pollution resulting from combustion. They consistently pointed out the need to
develop new uses for discarded materials. {(The potential for recycling and
marketing of by-products is discussed below).

D. Effects on forest cover

3%9. Like the extensive temperate forests which were once located in today's
industrialized countries, the bulk of recent global deforestation is
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attributable to the encroachment of agriculture on forest areas. The case
studies revealed that for the three crops examined, this took place to a large
extent at the time commercial crops were introduced.

40. Natural vegetation in Central America, especially in the areas where coffee
is now cultivated, consisted almost entirely of dense forests and very diverse
ecosystems. In Costa Rica this vegetation originally covered 99.8 per cent of
the total area. This vegetation was seen as one of the main obstacles to
agricultural colonization and so it was cleared.

41. 1In general the clearing of the forests makes considerable economic, if not
long-term ecological, sense. Retrospective studies in Brazil, estimating the
user costs of forest-resource depletion since 1970, suggest that agropastoral
expansion has been responsible for a loss in sustainable forest product value
in market goods (wood and non-timber products) representing, on average, only
a 1little more than one fifth (22%) of the value of incremental primary
agricultural and livestock products derived from frontier expansion in the late
1970s. Thus, from a strictly economic point of view, deforestation was
rational. 1Its ecological effects and the loss of non-market values, however,
have not been quantified. If appropriate values could be accorded to present
and future uses such as the provision of genetic diversity and other eco-system
functions with local and global benefits, the economic rationale would probably
change.

42. Currently, given the low prices for coffee and cocoa, areas planted with
these trees are not increasing. Nevertheless, in certain areas such as parts
of the Cameroon, a slash-and-burn system of land clearance is still used. As
this is done mostly by small-scale producers using manual methods, the negative
environmental effects are not excessive. The loss of vegetation when forests
are cleared to establish new cocoa farms is only temporary because when cocoa
trees grow the forest ecosystem is re-established to a considerable extent.
There is, however, loss with respect to wildlife and some forest species.

E. Effects on biodiversity

43. Biodiversity loss refers to the loss of life in any of its forms, levels
and combinations. The main cause is human-induced changes in the environment.
This affects, in particular, diversity of ecosystems, species and genetic
variety. Agriculture is one of the main vehicles of human induced changes.

44. In the natural order, the propagation of each species is kept in check by
a system of prey and predator. The balance is delicate. The cycle may be
disrupted and destabilized by physical changes in natural habitats and food
sources as well as by the introduction of substances toxic to animals and
species.

45. First, as wild areas (be they forests or other), are converted to
agricultural use, some animal and plant species lose their natural habitats and
disappear. Secondly, biodiversity is lost when benign and even beneficial flora
and fauna are killed by continued agrochemical applications. In trying to make
up for the useful functions provided by disappearing birds, small animals and
other insects, more agrochemicals are applied; this contributes to further loss
of biodiversity. '

46. The reclamation of wetlands and clearing of forests to expand agricultural
areas, the diversion of rivers and streams to irrigate farmlands, the run-off
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of water from farms carrying excess nitrogen into lakes and other water bodies,
the presence of agrochemical elements in the air, and the removal of hedge-rows
to facilitate the movement of heavy-duty farm machines, all contribute to
reducing the number of species and their chances of survival.

47. Over 1000 species of predators and parasitoids have been identified in the
traditional rice culture, including nitrogen-fixing algae and other sources of
plant protein as well as natural enemies of rice-attacking pests. Repeated use
of fertilizers, insecticides, molluscicides, herbicides and rodenticides has
indiscriminately decimated the number and type of rice paddy inhabitants. The
disappearance of nutrient-manufacturing algae and vegetation deprives rice
plants of naturally fertile ground, while the loss or contamination of such life
forms as water reptiles, fish, frogs and snails deprives people of an important
food source.

48. In rice production, monoculture is the norm in irrigated paddies, although
examples to the contrary are widespread in Thailand, for instance. Because rice
varieties are selected on the singular basis of productivity and are further
interbred to maximize this trait, there is growing concern that this practice
may have shrunk the pool of genetic resources. A related issue is the dwindling
pool of genetic resources in the face of reliance on uniform hybrid seeds and
high-yielding varieties which are expanding at the expense of genetically varied
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types. In the process, plant characteristics such as pest resistance which
existed in traditional rice strains may disappear.

49. The case studies have repeatedly mentioned the potential use of natural
predators in pest management. Its usefulness has been illustrated in the case
of Brazil, where Ugandan wasps were successfully introduced to control coffee
borer attacks in the early 1980s. In spite of its success, the Brazilian
experiment was an isolated case reported in the studies.

F. Effects on health

50. The second most frequently cited negative effect of agricultural
production in the case studies focuses on health. Improper use of agrochemicals
is an important health hazard for farmers themselves, as well as nearby
populations, consumers and domestic animals. The case studies widely reported
adverse effects of the application of agrochemicals on human health.

51. Effects on health in developing countries stemmed from various reasons.
Factors such as lack of training, inadequate protective gear, and even, perhaps
most seriously, the intensive use of hazardous pesticides that have been banned
in developed countries, pose a serious occupational health risk for farmers of
all three crops. For example, the incidence of several ailments, including skin
and bronchial diseases, is estimated to be as much as six times higher among
rice farmers using agrochemicals intensively than among other farmers.

52. Through wind drift and water contamination, agrochemical exposure and
related health risks are not limited only to farm workers. Also at risk are
people living in settlements within the range of the drift and getting drinking
water from aquifers located nearby.

53. The type of chemical and the timing of its application are crucial
elements of appropriate agrochemical use. It has been found, for instance, that
if pesticide is sprayed during the latter cycle of fruition, it tends to
penetrate through to the coffee bean causing a health hazard for the consumers.

54. The presence of agrochemicals on grazing grounds, on dried hay and in
water pose a hazard for domestic and farm animals. 1In this context, examples

of animal poisoning were reported in the case studies. It had arisen from the
improper re-use of pesticide containers.

II. DETERMINANTS OF ENVIRONMENTAL EFFECTS

55. The review in the previous chapter of the case studies described examples
of agricultural production that was both economically viable and environmentally
sound. The case studies themselves contain many references to government
policies and regulations formulated to ensure environmental protection. Details
of some are presented in annexes to this report. Their existence attests to a
universal resolve to halt environmental degradation. Nevertheless,
environmentally undesirable practices still continue; valuable laws and policies
may remain dormant; policies with contradictory results may be implemented. A
crucial issue, therefore, is the identification of factors which play a role in
determining the environmental soundness of agricultural production.

56. These factors, which exhibit significant interrelationships, can be
divided into two groups. Some of them are endogenous while others exogenous to
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agriculture. The first group, inherent in production and processing activities,
affects the environment directly. The second group comprises factors outside
the scope of agriculture. For the latter group the environment is indirectly
affected through impacts on agricultural production. This chapter identifies
and discusses some of these factors.

A, Determinants inherent in agricultural production and processing

57. Determinants inherent in the agricultural sector itself include: natural
factors such as the characteristics of the product and the geophysical features
of the region; the choice of production methods, especially input use; and
social and organizational variables such as the scale of production and labour-
intensity. Although they will be discussed separately, these factors are all
interrelated. They mutually affect each other. 1In particular, the choice of
production methods and input use is largely determined by natural factors, and
by social and organizational variables, including extension training services.

1. Natural factors

58. The nature of the product has an unequivocal impact on the environment.
For example, the carbon-sink functions of tree crops or the water requirements
of rice are innate to the product in question and are not likely to be modified
with changing production technology.

59. Likewise further processing to increase the value added that is retained
in the producing country is a similar factor. Special environmental impacts
non-existent in the primary production process may be generated thereby,
introducing new kinds of pollution, by-products and waste.

60. The specific geophysical features of an agricultural area affect its
susceptibility to different ecological risks such as erosion. Environmentally
sound agricultural practices in such areas may call for special measures to be
taken by producers in terms of, for example, planting patterns and irrigation
systems (see also paragraph 25). Certain planting techniques have been proven
to strengthen natural earth formations against erosion of topsoil and run-off.
In many instances, however, these call for extra care. For example, terracing
slopes for rice culture prevents erosion but the terraces themselves may cause
landslides when not properly maintained or if neglected.

61. Unprecedented demographic growth, which is common to most developing
countries, has aggravated pressure on arable land, bringing marginal and
ecologically fragile areas into cultivation. Moreover, land suitable for

agriculture 1is being increasingly converted into industrial zones and
residential areas in keeping with economic growth. In Thailand, rice paddies
are being converted into orchards and fishponds, for example, in line with
export diversification policies. In many cases, the new land use causes more
ecological strain than rice production did.

62. The geophysical characteristics of an area also have significance in terms
of water quality and water-related problems such as salinization. Heavy pumping
for irrigation in low-lying areas can entrain encroachment by saline water into
freshwater aquifers, for example. Appropriate irrigation and drainage
techniques, however, can minimize such risks.
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2. Production methods: Intensity of input use and utilization of by-products
and waste
63. Most of the negative environmental effects of agriculture are attributable

to the utilization of agrochemical inputs. This factor is determined to a large
extent by the nature of the crop, the type of seed and the physical and
biological environment. Moreover, the scale of production and the kind of
technical advice given to farmers also exert important influences on the
intensity of in-put use. (Annex II provides information on national regulations
concerning agrochemical use.) There are different ways of using fertilizers, and
of fighting pests and weeds in the production of the same commodity, whereby
different quantities and different kinds of inputs are needed. Some practices
can be preferable to others from an environmental standpoint.

64. In developing countries, the availability and use of agrochemicals now
banned in the industrialized countries is a very important factor in assessing
environmental damage. Their use may be aggravated in several instances by the
spreading of inappropriately large amounts or ill-timed applications.

65. The case studies also demonstrate that where agrochemicals are abundantly




TD/B/CN.1/15
page 17

applied, a reduction in their application does not necessarily entail a fall in
yields. For example, in Brazil, despite a considerable decline in application
of insecticides in cocoa production during the 1980s, a commensurate decline in
yields was not evident. In Nigeria, however, where agrochemical use had been
much lower to start with, the declining application of agrochemicals prompted
by the rise in their prices in accordance with the Structural Adjustment
Programme was thought to be one of the reasons for declining productivity there,
along with ageing of trees and the planting of the older Amazon variety.

66. As one option for reducing the use of agrochemicals, the case studies have
highlighted the importance of a mix of crops. For coffee and cocoa, the
planting of leguminous and nitrogen-fixing plants alongside coffee and cocoa
trees has been recommended. 1In the rice studies, crop rotation with leguminous
plants was proposed along with other natural ways of soil-enrichment, such as
ensuring the presence of nitrogen-fixing algae in the paddies. It was generally
believed that diversification from coffee and cocoa into other crops would
increase agrochemical use with more potentially harmful effects on the
environment.

67. In general, modern methods have fostered productivity by changing
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production factors or system components in isolation; they have usually devoted
little attention to productivity in terms of the total agro-ecosystem. The
latter is the objective of Low External Input Agriculture and Organic Farming,
currently being advocated, inter alia, by the Food and Agricultgural
Organization of the United Nations (FAQ). Key elements in this holistic
approach are that each farm is an autonomous ecosystem fostering the
productivity of the total agro-ecosystem; it is knowledge-intensive agriculture.
Strategies are incorporated to prevent pest and fertility problems and thus
reduce any need for external inputs. Rotating, for example, rainy season rice
with other crops in the dry season is expected to be beneficial, impeding the
survival of rice pests, restraining methane emissions and improving physical and
chemical soil properties. Rotation with leguminous crops could meet the
nitrogen requirement of the subsequent rice crop; green manures can supply far
more than the quantity of nitrogen needed for the rice crop.

68. One of the principal causes of land and water pollution is the improper
disposal of by-products and waste generated during production and processing.
These are either heaped and left to rot, creating favourable breeding grounds
for pests and facilitating the spread of human and plan