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Chapter 1

CHAPTER 1: THE CONTEXT FOR SUSTAINABLE AGRICULTURAL DEVELOPMENT

INTRODUCTION

We live in a world in ~hich:

. the population is about to double again reaching
roughly 1() billion by 2040;”

● billions of underfed citizens in poor countries have
already begun to raise their incomes and to
upgrade their diets: and

. environmental concerns argue more and more
strongly against clearing and ploughing  more land
tor fooci production.

To meet the world’s demand for food, protein and
environmentai protection, the global food system in
2040” wili have to produce three times as much as it
does now -- most of it from the same farmiand  and
water used today. 1

In short, countries must pursue the goais of
sustainable agriculture and sustainable agricultural
development (defined below ).

Whether the worid can meet the growing demand for
more and bettm  food at an acceptable or “sustainable”
environmental cost depends on many variabies.

Among the most important are:

● decisions on agricultural poiicy:

. the extent to which farmers adopt better practices
for managing agricultural land: and

. the extent to which countries invest in
agricultural research and development.

“Sustainable Agriculture” vs. “Sustainable
Agricultural Development”

These terms, which appear throughout this paper, are
very different concepts. Sustainable agriculture is
based on poiickx and practices that acknowledge
environmental concerns, instead of focusing primarily
on growth. production and distribution

considerations. Sustainable agriculture is appropriate
for countries or groups of countries, such as the
European Community (EC). that have already
achieved high growth and production and have
developed sophisticated distribution systems.
However, growth, production and ciistribution have
occurred at great environmental cost (discussed later
in Chapter 2 ) -- a cost that is no longer acceptable.
Therefore. the EC needs “sustainable agriculture, ”
which places environmental priorities ahead of
increases in productivity.

on the other hand. in many countries. such as
Bangladesh. agriculture mus[ expami (i.e.. (icvelop):
distribution must improve and, at the  WIIW time,

environmental concerns must be addressed. In
essence. Bangladesh needs “sustainabk agricultural
development” -- agriculture that increases output and
improves distribution in a way that can be sustained.

The rest of this introductory chapter brieily (iiscusses
the relationship among sustainable agricultural
development, economic development and the
environment. This discussion provides a context for
subsequent chapters. which explore the issues of
agricultural policy, land management, research and
development (R&D ) and technology transfer.

AGRICULTURE, ECONOMIC DEVELOPMENT
AND THE ENVIRONMENT

our discussion under this heading emphasizes that
sustainable agricultural development, economic
development and the health of the environment are
inextricably linked. This link Ilows  from three
assumptions:

● Most of the ttorid’s poor ii~e in rural areas and
depend on agriculture for their livelihood.
Theret’ore,  agriculture is the main avenue  through
which they can emerge  Irom poverty, improve
their standard of living and develop their  self-
reiiance.

● Poverty kads to practices that arc incompatible
with sustainable agricultural (ieveiopment,  and
which wori< against sustainable development in

,. ‘
i’t.



the larger sense. In other  worcfs. poverty is hard change  (become “sustainable” ) il wc arc to meet
on the environment. the increased demami  for l’oo(i  withoul  causing

serious harm to the cn~rironnwnt.
● P o p u l a t i o n  wili virtuaily  doubie to 1() biilion by

~040.~” Agricuiturai  poiicies ami practices must

Figure 1: Rural Population in Africa, Asia and the Americas

1990 Population 1990 Percent Population Rural
(miilions) Rural (millions)

Ali-ica 642 (>6.1 ~~~

South America ~y~ ~49 74

Asia 3.113 65.6 2.042

Centrai  America 151 -H) ()()

Total ~.~()~ (, ~ .2. (>()()

The Need to Attack Rural Poverty

Figure 1 shows that most of the worid’s poor lived in
rurai  areas in 1990.

Currentiy.  there  are 2.6 biilion rurai  inhabitants of
low-income countries. They account for 77 percent of
the world’s 1.2 biiiion people iiving in absolute
poverty. ivlost of these peopie are smali entrepreneurs
engaged in agriculture.

organizations invoived  in reducing Third Worid
poverty and promoting development gcneraiiy  agree
that reducing poverty is a top priority in many poor
countries. The World Ikmi;, the Asian Development
f3ani< and (IDA are aii on record to this effect.
However. not ali agree on the best way to reduce
giobai poverty. Some -- incluciing  inllue.ntiai
strategists at the Worid  13ani< -- suggest that the poor
are a marginai  group in need of w’eithre  provision.
Whiie it is true that the Bani{ is now iending more for
health and e(iucation.  many of its programs designed
to heip the poor are essentially meifare safety nets --
not a way of ]ifting  peopk  out of poverty. In Ethiopia,
for exampie, the Bank has promoted food coupons as
a way of cusilioning  the poor from the effect of lifting
state food subsidies. This may satisfy city dwellers,
but aid wwrim-s  argue that. in Africa, where most of

the poor are smali farmers  who often live in remote
areas, the poor cio not need handouts. 1 nstead.  they
need heip in taking advantage of tile new incentives
provided by the Bani<’s mari<et-freeing  reforms. ~

BcM Ht(zcll (I]K1  Skk ( 1982) provicie  harci e~’iciencc
that agricultural technology can help allm’iatc rural
poverty. They stuciicd the combineci  effect O( an
irrigation project anti the usc of high-yielding va@ties
of rice in the Lluda Ki\7cr  region 01 kiaiaysia  over tile
period 1967  to 1974. In that time. the teci~nology’s
direct benefits meant  that the average  pm- capita
income in the region co~’cred by the study
“,. increased by 70 pm-cent when nwasurcxi  in
constant prices. i,and-owming households gained
relatively more, but landless paddv woriwrs aiso
increased their real per capita incomes by 97 percent,
despite a shift to mechanization for land preparation. ”
The same study aiso mwic the poin[ that the “in(iirect
benefits were siwwed  in fa~our 01 the non-farm
ilouseholds  in the region. many of which rvere alreaciy
mrei]  off. ”~ The essential point here is tilat.  aithough
the indirect beneilts of agricultural growth [lowing
from the use of agricultural technology may not
necessarily improve the reiative  (distribution of income
uithin the rurai  areas,  they can have major effects on
alleviating poverty in the absoiute  sense.

..%



1

. (’hapter  1

Given the Iarge numbers of poor (rnanyofwhom  m-e
women, as noted below) who are. in effect. small
farmers, it would seem that thekeyt  oimprovingt  heir
economic status and increasing their self-reliance lies
in improving agricultural productivity.

Agriculture and Gender Issues

Agricultural development and the economic r\’ell-
being o] millions of rurai  uromen m-e virtually
inseparable. At least 80 pm-cent of the women in the
less-developed countries ( LDCS ) live in rural areas and
depend completely on agriculture for their Livelihood. j
In fact, a larger proportion of wromen than men at-e

engaged in agriculture: women are the agricultural
decision makers,  and they and their fami]ies benefit
directly from agricultural development programs and
assistance. But thus far, rural women have not had
enough ready access to agricultural technology and
programs in the LL)CS.  This fact may account for the
low growth of agricultural production in many of
these countries. However, t!’here women farmers
have participated in projects such as the CIDA-lunded
c’ARDI  Sheep Production and Marketing project in the
Eastern Caribbean, results have been positive. Clearly,
agricultural development programs anti aid should
acknowledge the critical role rural women in LDCS
can play in promoting sustainable agriculture.

Figure 2: Environmental Indicators at Different Country Income Levels
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C’lmptm  1

Poverty and the Environment

Poverty and environmental degradation are closely
linked. This linkage is especially apparent in rural
areas of the LIXS, tvhere poor families often live at
basic subsistence levels. .hIeeting  their needs for the
bare essentials may prompt them to “mine” natural
resources. For example. they may overcut  to obtain
firewood, fail to replace soil nutrients and overgraze
pastures. In other w’ords, what the rural poor in
many LDCS must do to subsist is not consistent with
sustainable agricultural practices, and it dcgi-ades the
environment.

As Figure 2 illustrates. data from the tt~orhl
Dcve/opmerIt  Rqxwt, 199.2 show that urban
environmental conditions deteriorate aS incomes
decline. according to four of six indicators.

Conversely, environmental conditions improve as

that most of the world’s poor in low-income countries
are rural and engaged in subsistence agriculture. it
seems reasonable to conclude that anything that can
be done to increase their income should benefit the
environment. ilny success in meeting the global
environmental challenge and improving economic
development will depend heavily on their role or lack
of it.

Coping with Growth: The Need for
Sustainable Agricultural Development

/1s noted earlier, the world’s population is expected to
double by about 2040.” However, it is evident that the
demand for food will triple  by 2040:” “... if the world’s
people  are to have a nutritionally adequate diet, world
food output must at least triple ot’er the next half
century,  given the likely population increases” (}mm’s
Gustmc .$pcth.  LJ!\’DP  Adf)linistr(ttor.  if] his Sir ]olm
L’rawford Mcrnorial )ccturc  to the (Illflllal CGIAR meetino)

incomes rise. If this is the case, and given
J

Figure 3: Asian Production of Selected Food Crops
1970- 1989 (percent increase}

2501 230

178

.

Source: l’/\() Agrmtat 1991

Population growth will account for only part of the implies a doubling of per capita incomes every 20
increase in demand for food. The rest will occur as a years. Even a lower rate  of grmvth  will dramatically
result of more disposable income in the LDCS.  This is
best illustrated by Figure 3. where the switch in

alter the composition o] the mix of commodities
purchased.

consumer preference is evident.
The increase in disposable income will trigger a sharp

GNP per capita for all LI)CS is forecast to grow about increase in demand for food because. in many
3.5 percent annually to 2040,(’” a growth r-ate that developing countries, more than half of any increase

Susfailmblc  .Af/rict(l[tir(tl Dcv(,lopf?trII( (IIId [II(, lill~irorlf]]cfl[ ‘Foli~urd  f{Il Opfinml  .%llftioll 4
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. Chapter 1

in disposable income is spent on more or higher- improvement in the mix of commodities and services
quality food. Foods such as cooking oil. meat,  eggs purchased towards more luxurious items: more
zind fresh produce will be in particular demand. In a livestock and horticultural products and vegetable
study of economic changes in trillagc households in oils...”; In Asia, this trend appears to have been in
India over a 1()-year pe~od, H~Ixil_md  RmHmmII,t/ progress since the 1970s.
found, for all household groups analyzed. “...an

Figure 4: Relative Agricultural Resources per Ca[orie

FOOD GRAIN 1 I

COOKING OIL 2

POULTRY. EGGS I 3-4 I

Notes Conversions shown above are indicative: technologically advanced livestock operations.
commonplace in Canada, now achieve conversion rates of less than 3:1. Diets with less
dependence on grains are healthier, but require more resources to produce and are subsequently
more expensive.

Given the projected increase in demand for food, the
challenge becomes one of achieving a secure supply of
food at acceptable (sustainable) environmental cost.

The Need for More Productivity

It’ agriculture is to produce enough food to meet
demand, it m,ill be essential [o produce much more of
i~ and to produce it differently. Demands on h-m
resources will be affected not only by population
growth but also by change in diet. spurred by rise in
disposable income. It takes se[eral  times more farm

resources to produce a calorie of energy derived from
vegetable oil. milk, meat. eggs, poultry or pork than it
does to produce the same calorie from carbohydrate-
based cereal  grains (Figure -1 ).

So-called “luxury” foods form a large and growing
portion of the world’s grain consutnption.  retlccting
dietary change  in countries as poor as lndia.  *

The expansion of global cropped area has almost
stopped in recent years ( Figure 5).

Figure 5: Global Land [Jse
(f3illion Hectares)

1975 I 98(I 1985 1990

Total land area 13.08 13.08 13.08 13.08

Arable & permanent Crops comprise(i  ot 1.39 1.42 1.43 1.44

arable land 1.30 1.33 1.34 1.3;

permanent crop ().()9 ().()9 ().()9 ().()9

permanent pasiure 3.31 3.33 3.37 3.40

forest and woodland +.17 4.10 4.06 4.03

other land ~~() +,13 4,13 4~1

$ourcc:  l:.to Proffi((tioff  i’(wt+(wk  1991
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Accordingly, the developing countries will depend EC must be curtailed. In the LDCS,  sustainable
more and more on better productivity from agricultural development principles must prevail.
existing cropland  to meet their food needs. But
any gains in productivity must be achieved with Population control, while vital, is no solution to
much more emphasis on the health of the the growing global food demand. Despite
environment. The environmental damage (now progress in lowering fertility rates, the major
an acknowledged fact) that has accompanied the population growths will occur (Figure 6) in low-
great increase in agricultural production in the income countries.

Figure 6: Projected World Population by Region,
1990, 2030 and 2100, Central Scenario

5.3 billion

Africa

Asia
59”/.

22%

1990

9.5 billion
12.6 billion

Africa

Countries
14%

Latin
,merica

9%

2 0 3 0
Countries

13%

2100
.

Source: International Institute of Applied Systems Analysis (IIASA)  as quoted in “The Future of World
Popukit ion” by Wolfgang [,utz. Population Bulletin #49. July 1994.

Therefore, given the reality of a growing demand, the THE OUTLOOK FOR AGRICULTURE IN THE
key to ensuring adequate global food supplies in the 21ST CENTURY
next 50 years lies with investments in sustainable
agricultural development. Failure to address the Key Changes
present challenge of producing more, but producing it
at acceptable environmental cost, will reduce the
long-term development prospects for many LDCS.

In the next 1()() years, we can expect t hc world’s
farmers to practise  the same basic form of agriculture
as they do today. However, four major changes will
be necessary:

SustaiJIdJle Ay-ic[ll[lu-al Dcve/opmcIIc md tlw Eltviro~mw]lt Toward  an optinml Soh[fioll 6
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● Agriculture in the 2 1st century must rely even
more on new knowledge. Much of this new
knowledge will be aimed at helping tropical
farmers overcome their traditional disadvantages
of heat. drought and crop-destroying pests,

● The agriculture of the future must be safer for the
environment. Pesticides and integrated pest-
control methods must be developed that have even
fewer side-effects than the low-volume, narrow-
impact, pest-specific and rapidly degrading
pesticides used widely today. Many of these new
pest controls could be made possible by
biotechnology and integrated pest-management
technologies. x

● New conservation techniques, such as
conservation tillage, zero tillage and inter-
cropping, will have to be widely instituted to
reduce soil erosion.

● Higher yields from the world’s best farmland will
be required to reduce the economic incentive to
destroy forests (including the world’s rain forests)
in order to create more cropland.

These changes are synonymous with “sustainable
agricultural development” and “sustainable
development” in the broader sense.

The following chapters highlight key areas of the
policies, practices and new knowledge associated with
the realities of agriculture in the next century.

*

S~{staiIdk  A(jricdtural Devclopmel]t  and the Ellvirotiine;lt  Toward all Optimal Sohttio!t 7
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CHAPTER 2: AGRICULTURAL POLICY

INTRODUCTION

There arc three broad categories 01 agricultural policy This chapter highlights Iour policy areas  that
ret’orm, each  of which has an important impact on the governments must address il the world is to meet the
ability of the agriculture sector to deliver sustainable growing demand  for t’ood  o~w- the next 50 years, l%e
agricultural development. These categories. four areas  are: agricultural protectionism: land
illustrated in Figure 7 below, are: (i) institutional oW~nership  ~llld propcrt;~ rights: technology transfer:
reform for the sector: (ii) pricing and subsidy reform: and investment in the ;lgricultural  infrastructure.
and ( iii) macro-economic reform.

Figure 7: Elements of Agricultural Policy Reform

PRICI .NG

1

AND S[

INSTITIJTIONAL  REFORM
). hlodilving rqxrlatorv

) Modifying rcgula(orv I’rmmcworli  (cosl  rcwvcry)-.
f r a m e w o r k  (cnvironmentj  _

[institutional
strcngthrming

~. [nput  prices \

.---—.

‘A4. klwiifying  regulatory
Iramcwr)rk i free access)

7’ ( lkcha IIgc r:ltc
\ r:lti(]!]:)lix;lli(]rl I

MACRO-lZONOiM

[{ L> L{ LICL’  or phase  ()[11
T qu:llltil:)liv[~  rc$trictlons:

r lhcn elimin;  llc l;lrill’s

Jt3SlUY 1. Producer
REFORM prices

lC REFORM

*

Iissentially,  many of the current food “shortages” in,
for example. .-lfrican LDCS result  not so much from
actual shortages as from bad national policies. \Vars,
climate, weak distribution systems. and lack 01
agricultural R&I) contribute to the problem, but the
role of misguided policy is significant.

The most dramatic probletns for African farmers have
resulted from mistakes of their own governments.
Llanv governments have overvalued their currency

exchange rates and instituted controlled and
artificially Io\v food prices.

These policies have bcmellted  or “appeased” the
politically volatile urban population at (hc expense of
the less vocal and politically visible rural population.
Compounding the problem arc government
monopolies in the farm-support system and a lack 01
foreign exchange  to purchase key inputs to
agricultural production and to create  an “agricultural
infrastructure” (we pp. 1 9-20).
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Industrialization vs. Agricultural
Development Policy: The African Example

Many African nations received their independence in
the only decade in world history in which agriculture
was not regarded as the most important building
block for economic growth. 1 It is not surprising,
therefore. that faulty agricultural policy formed in the
1960s has hindered the economies of many African
and other developing countries - given the close links
between agriculture and economic development.

During that decade. governments advanced policies
that stressed industrial growth rather than
agricultural development. These policies were based
on the theory that emerging economies could tax
their farmers for the capital needed to leapfrog directly
into modern industrialism.

Unfortunately, the new theory ignored certain
important realities: If African farmers are taxed

In the absence of locally produced food, the urban
population came to depend increasingly on food from
foreign donors. The theory also ignored the fact that
if 70 to 90 percent of a country’s population consists
of farmers who earn no money from selling their
products in the cities. there will be no domestic
market for the products of the new urban industries.

In fact, most of Africa’s new industries were aimed at
a largely non-existent domestic market. They were
intended to reduce imports, rather than produce goods
for export, which would have spurred export-led
economic growth. In essence, the capital taken from
the farmers to develop the new industries was largely
wasted. ~

Food Security

Today’s relative complacency regarding the global
food situation is largely based on the observation that
present global harvests are at least adequate to supply

instead of rewarded for producing, they simply retreat everyone in the world. This observation has

to the traditional subsistence agriculture that they limitations.

and their forebears have engaged in for generations.

Figure 8: Food Insecurity
by country 1988-90
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Source: Human Development Report 2994. pp. 154, 155.
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. (;loba] Iomisupplyi  snot particularly well
ciistributcd.  This is uniikely to change in the
short-run -- with or without food aid, which
accounts for less than 1 percent of giobal cereal
consumption. Many low income countries are
calorie insecure. In 1988-90 there were still over
40 countries with average food availability below
minimum requirements based on the United
Nations minimum nutrition] standard ( Figure ~).
[n some 70 countries, according to St(~te oJ” the
\Vorhl Pop[htio)l z Y93, per capita fooci production
dropped in the 1980s.

● Food insecure  countries can take iittle comfort
Irom  statistics showing the present adequacy of
global food supplies. [n future, they are most

uniikeiy to adopt an economic development
strategy that rests on the assumption that unused
arable land somewhere in Africa would provide
their domestic food needs in the 2 1st century. For
the most part, countries will strive to provide in
large measure their own food resources. however
capable they may be to do so. Satisfying the
caloric requirements 01’ the global population is,
furthermore, only part of the solution.
Bangladesh. for example (Figure 9), is almost
calorie self-sufficient, yet the quality of the diet is
marginal and has not signillcantly  improved in
overall quality Irom 1975, Iargcly  due to its over-
dependence on one source -- in this case, rice.
Their diet desperately needs nutrients from :1
broader range of food commodities.

Figure 9: Dietary Energy Supply
(Kcals/Caput/day)  Bangladesh
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●

.

The present situation as reflected by global stocks consumption, as compared to (> 7 davs at the end
is not much different than the 1970s. One has to Of 1993 (Figure lo). However, the situation in
conclude that even in the bleakest period of 1973- 1973-74 triggered a urorldwidc  panic that let to
74, there were stocks in excess of 5-0 days 01 steeply rising cereal prices.

Figure 10: Total Grain Ending Stocks Expressed in Days of Use’
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Source: [3. White, Canadian Wheat Board.
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While there has been remarkable progress in
bringing nutrition to the developing world in the
last 20 years. the food requirements will need to
triple in the next 50 years. It is evident that the
number of adequately nourished (as defined by
the global population less the number of
malnourished ) has grown by roughly 1.6 billion
or 80 million a year in the last 20 years. As a
result of population growth. shrinking cropped
area, increased purchasing power, and changing
tastes, food deficits in Asia arc projected to grow
from 30 million tons in 1982-88  to about 1 ()()
million tons in 2005” (Figure 11).

The viewpoint that food security is not a food
production problcm, but an income or purchasing
power problem is easily one of the most destructive
simplifications in the international development. Most
poor people in poor countries live in rural areas, and
the principal means of raising their incomes can only
be through increasing agricultural production, with
the resulting chain reaction of increasing employment
in and out of agriculture. The rural  poor can increase
their incomes through production of nonfarm goods
and services and high-value agricultural commodities.
However. the effective demand for those goods and
services must come from rising farm incomes.

S[{s@irtfdJle Afgricul[l{ral DcveIofmwIIt OIId dw E~]viro]lmcflt Toward ml Op[inml Solnrio]l 12
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Figure 11: Food Demand-Supplv Projection
(’000 ton)

I
I 1982-88 2005 I

Wheat -36.376 -44,433
Paddy 4.361 3,512
Corn -16,811 -56,353
Other cereals -3,957 -(>!831
Root )? y~~--, l~???, - - -
Pulse -403 -3.787

Total -30,222 -97.694

Malnutrition and Agricultural Development

The causes of malnutrition in LDCS are often related
to a lack of policies that promote agricultural and
rural development. Without such development, food
security becomes an elusive goal, and malnutrition
often results. While the world as a whole may be
eating  better  than ever before. there remain
nutritional problems of immense proportion,
particularly in the world’s low-income, high-
population nations that lack food self-reliance. The
nutritional problems arc clearly more prevalent in
regions with low per capita income ( 2 ) and a lack of
general economic development (Figure 1 2).

Accordingly, the “right” agricultural policies aimed at
strengthening agricultural and rural development, as
ciiscussed in the rest of this chapter, could contribute
much to reducing malnutrition -- one of the most
common (and costly in human terms) symptoms of
weak economics.

POLICY AREA ONE: GATT AND THE
PROTECTIONIST ISSUE

This section discusses two opposing agricultural policy
directions. one is protectionist anti emphasizes
“national food self-suirlciency”  (ohm achieved at great
economic and environmental cost ). ‘he otim is
trade-oriented and acknowledges the concept of
“comparative acivantage. “ i.e.. that some countries
may be able to produce an agricultural product more
efticientiy than another.

Efflciencv  or National Self-Sufficiency? *

The world is at a critical juncture in agricultural
trade. During the next 15 years. major investments
will be required to meet the food and diet aspirations
of huge populations emerging  in low- and middle-
income countries.

.s .*
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Figure 12: Percent Underweight Preschool Children -- 1980s
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The world is deciding now where its agricultural
production investments for the next century will be
made. The key decision is whether to pursue
protectionist policies and national food self-sutlciency
models (the current norm), or to shift toward a less
protective, trade-oriented agriculture. The trade-
oriented model based on global “comparative
advantage” (see pp. 15 and 16 for an explanation of
this concept) has been enormously successful for non-
farm goods and services and, since the formation of
the General Agreement on Tariffs and Trade (GATT),
the world has moved in that direction. But the
potential benefits for its farmers and food buyers
under a similar trade regime have been ignored.
Instead, food self-sufficiency models have prevailed.
The reason is that virtually every country today
considers food imports as a waste of foreign exchange
and a lost opportunity for its domestic agriculture.
The protectionist model is radically different from the
competitive, low-tariff trading model that has evolved
for world manufacturing since 1950.  s

Quotas, Tariffs and Non-Tariff Barriers:
The Attendant Problems *

Article XI 2(c) of GATT permits import quotas
wherever agricultural imports would adversely affect
domestic programs for controlling supply. This Article
allows countries (developed and less-developed alike)
to severely distort agricultural trade if they wish to do
so. One of the Uruguay Round proposals was to foster
trade by eliminating non-tariff barriers such as quotas,
which limit imports of commodities to a set level.
Beyond that level, imports cease, no matter how
competitive a supplier in another country may be.

The Uruguay Round was concluded in December
1993 and, as a result, the prospects for freer
agricultural trade appear brighter, However, etlcient
agricultural producers will continue to suffer under
quota systems for as long as quotas persist, whether
they grow wheat in Canada, apples in Washington
State, rice in Thailand or sugar in the Philippines.

Sustainable Agricultural Development and the Environment Toward an Optimal Solution 14
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Taxpayers around the world will pay a heavy price for
quotas through higher grocery bills, higher taxes or
both.

Producers in developing countries who need cash flow
to help their  economies grow lose billions of dollars
annually because of the agricultural and trade policies
of their own countries. For example, it is estimated
that if developing countries were to give up taxing
their own farmers and invest in rural infrastructure
instead, the annual gains could approach $50 billion
by 2000.4  (The growth in food exports from LDCS
has expanded in recent decades, but not nearly to the
extent it would have under free trade. )
Europe’s Common Agricultural Policy (CAP)

Assistance to agriculture and rural development in
the EC has been implemented through CAP since the
mid- 1960s. The objectives of CAP were to increase
production and to provide market unity within the EC.
Market unity bars any restrictions on trade between
member states and requires a uniform agricultural
price for the entire community. Each spring, the EC’s
12 agricultural ministers fixed guaranteed prices.
which have generally been above world market prices.
To protect against cheap imports, EC countries
imposed tariffs on non-EC products, ensuring their
sale at guaranteed prices.

The Financial Costs of CAP

Swedish analysts claim that consumer food costs in
Sweden could be cut in half simply by eliminating
CAP farm subsidies and import barriers. The savings
would be equivalent to a 1() percent pay raise for the
average worker. 5

In recent years, price distortions have significantly
influenced what farmers have chosen to produce in
the EC and other industrialized countries. For
example, price policies in the EC have encouraged
production of maize and sugar beets and discouraged
production of pulses (peas, beans  and lentils) and root
crops. Meanwhile. relatively inexpensive imports of
sugar from efficient producers in the Third World are
excluded. Similarly, in pig and poultry production.
farmers are using expensive, home-grown feed cereals
from EC sources rather than low-price feeds from
outside. Accordingly, consumers in the EC pay more
for these products, and LDC producers lack a market
for what they can produce more cheaply.

Protectionist regimes such as CAP reward production
inefficiencies. In contrast, freer agricultural trade
policies discourage them. For example, if Country A
produces sugar more cheaply and efficiently than
Country B does. Country B will eventually be
eliminated as a sugar producer in the absence of
protectionist measures. Consumers in both countries
will also enjoy a lower price for this commodity.

In the 1980s, other countries, notably the United
States, began to counter the export subsidies of others
with export subsidies of their own. In so doing. they
made the cost of maintaining subsidies sharply more
expensive for all governments.
Finally, farm subsidies have another undesirable side-
el~ect: Considerable evidence exists that subsidies
encourage the concentration of land ownership in the
hands of larger-scale farm operators.

The Environmental Cost of Food Self-
Sufficiency

As the figures above indicate, agricultural
protectionism and policies that favour food self-
sufficiency are costly in dollar terms. Clearly, the
world’s economies have suflered from the higher costs
of inefficiently produced food. However. these policies
are also costly in environmental terms,

The pursuit of food self-sufficiency witnessed
throughout the world in recent years has often been
counterproductive to the extent that the environment
suffers from attempts to grow crops on unstabk land.
Accordingly. environmental considerations offer good
reasons for moving away from the policies of food self-
sufficiency for all nations.

Pursuit of this goal is clearly incompatible with
sustainable agriculture. Again, using the EC example,
subsidies associated with CAP have produced serious
environmental consequences, particularly in terms of
soil and surface n’ater degradation. In essence,
although CAP has been a technological success, it has
also been an environmental failure. in the LDCS,
subsidy programs produce their own environmental
side-effects. one of the most prevalent is the
accelerated degradation of soil and water which
occurs as a result of programs that encourage mono-
cropping on fragile lands.

A better model is essential if the world is to produce
enough food to meet the rise in demand in the next
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50 years without causing an environmental
catastrophe. The environmentally sensible course of
action is to push to end protectionist agricultural
subsidies, which threaten further environmental
degradation around the globe. The conclusion of the
Uruguay Round of GATT in December 1993 is an
important step in that direction that will at least
partly resolve the subsidy problem over time.

Alternatives to Protectionism

At the other cnd of the spectrum from protectionist
policies aimed at food self-sufficiency are those that
emphasize efflcicnt, trade-oriented agriculture.
“Food Self-Sufficiency” and “Food Self-
Reliance”

AS noted above,  under food self-sulYlciency,  a nation’s
agricultural policy is aimed at producing as much
food as possible within its borders, Imports are
avoided, e~’en when imports would be less expensive
than foodstuffs produced at home. On the other hand,
-/iMxl self-rdianu is a concept based on the fact that
some countries enjoy a “comparative advantage” in
producing particular agricultural products. A country
with a policy of food self-reliance would likely import
a product from another country if that country
enjoyed a comparative cost advantage in producing it.
The self-reliant country would also institute policies
that encourage the growing of crops at home if a
comparative cost advantage existed. [t would export
these crops (o earn foreign exchange to pay for
importing necessary food that it could not produce
efficiently itself.

Measuring Comparative Advantage

Comparative costs in agriculture vary enormously.
one variable that inlluenccs  comparative advantage
in producing a given product is the value of land.
(Infrastructure and transport costs are also important
~ariablcs, but these lend to be reflected in land
values. ) Japanese farm costs may be the highest in
the world. t~ith ordinary rice land selling at $ 50,()()()
per acre and up. Cropland in the EC can cost
S 15,()()() per acre, while U.S. Corn Belt land can be
bought lot- $1,500” per acre.(’ High-quality Canadian
prairie land is priced much lower.

All 01 these variables affect the cost of producing a
unit of a given commodity relative to that of the

competition. However. comparative advantage does
not take into account certain other costs. such as the
stress on natural resources, as ideally it should. If, for
example. Country A and Country 13 can produce a ton
of wheat for the same cost per ton, but one country
degrades soil and water to a greater degree to do so.
the rules of sustainability tell us that production
should be concentrated in L’ountry A. Canada. for
example, produces wheat for about the same cost per
ton as a number of its competitors, but it Lms lower
levels of chemical inputs than many.

The Future of Agricultural Protectionism

The current trend  in most countries is away from
price support and production payments. Food
demand (i.e.. the market  for food ) is largely saturated
in these countries. They also have severe deficit
problems. which make it difficult to continue spending
money on expensive price support programs. The
more affluent countries are indeed moving away from
trade barriers. as are the “Asian tigers” -- Singapore,
Hong Kong, Thailand, Malaysia. Taiwan and Korea.
However. they are doing so very S1OW1Y. Most of the
“Asian tigers” arc land-poor and carry out much of
their agriculture on deficient, thin or sloping soils,
which are susceptible to degradation. But although
they have little agricultural land. these nations are
financially well positioned for agricultural trade
liberalization and should be opening their  doors more
widely.; A more open, efficiency-oriented trade
regime -- in both the organization tor Economic
L’ooperation and Dcveloprnent ( OECf)) and developing
countries -- t~rill be critical to satisfying the world’s
emerging food needs.

As was pointed OLII earlier, protectionism and food
self-sufficiency policies have been expensive  in terms

of financial and environmental costs. The key to
shifting agricultural policv toward promoting a more
efficient. environmentally sustainable model for food
production lies with the GATT negotiations. GATT
rules must change to guarantee a free flow ot’
agricultural imports and exports into and out 01 the
Newly Industrialized Countries ( N[CS ). Agreeing to
such a change in the rules will represent a major,
long-term change in policy on the part of these
countries. Rules and po[icies that support food self-
reliance and freer trade -- as opposed to food self-
suftlciency -- will help to solve the problem of meeting
the demand for food in the next 50 years.
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The relatively low growth in the consumption 01 key
foods (grain, meats, vegetable  oils and dairy products)
projected for the More l)evelope~i  Countries ( LIDCS),
along wiih their  capacity to produce more. suggests
that the MDCS could continue to mai<e up any
shortfall in the world’s supply ot’ these commodities.
Accordingly, some of the pressure to prociuce them
would be taken ot’1 the agricultural resource base ot’
the LL)CS,  which would reduce the strain on the
environment and lessen the degradation 01 soil and
surface waters. However, in order k)r the hfDL’s  to be
able to supply enough grain.  two con(iitions would
have to exist: First. a strong capacity (o produce
grain would be essential: second. the international
trading system would have to become Ikeer than it is
at present, and many  LDC’S  would have to be wrillirrg
to accept a certain level ot’ (iependcnce on agricultural
imporls.

POLICY AREA TWO: LAND OWNERSHIP
AND PROPERTY RIGHTS

Introduction

This section examines  hour  land o~t,nership policles
al~ect the productivity ot’ land and either promote or
Wor}< against a sense of stewardship over the lanci.

Throughout the world. property rights for land
represent a large part ot’ people’s ~vcaith. [n the
[Jnited States, they account for more than 40 percent
ot’ krrniiy assets. In most dek,eloping countries, about
70 percent ot’ Iamily assets consists ol Iarr(i.s Yet most
property rights in [hesc countries arc not pr-otecteci  by
Iormal  titles -- (hat is, they are “inlhrrnal. ” tl;e believe
that policies that Iormalizr property rights and
strengtilcn  Ian(i ownership in the LDCS would
contribute signilicantiy  to increasing agricu[turai
productivity. lit the same time, they wouid provicie
an incentive I’m- farmers to move toward more
sustainable agricultural methocis, anti to see the land
as something to k protected, rather than exploiteci  for
immediate gain.

Key Benefits of Formal Property Rights

The Incentive to Improve the Land

When people hate t’ormal  title to Ian(i, they t’eel that it
is under their legal control anti thev therefore ha~’e
the incentive to invest in and improve it. In Peru. t’or

example, in~wtment  in property has tencied to
increase nine fold when squatters obtain formal title
to their homes. In Costa Kica. tanners who arc
formally titled have much higiler  incomes than those
who arc not. Formalized title also enables farmers
and others to obtain credit.

Environmental Implications

tVhen formal title is available to provide security and
tenure. planning horizons are longer and. therefore,
the incentive to protect land, ~’atcr and forest is
present. Investments to improve the soil. reduce
erosion and control the accumulation of rubbish ;lr~
more likely to be made. t{o~twm-,  ~vhen ownership is
uncertain, there  is a tencicncv to “mine” (he land by
maximizing its short-run pro(iuction at the expense of
preserving its long-term value. Crops, such as trees
can benellt the environment, but tiwy are simply not
planted because they require a number 01’ years before
they (urn a profit.

Collectivism and Communal Management

Attempts have been made to put land into the hands
of the rural poor on a coliecti~e basis. in Latin
America, for example, iargc tracts of lanci have been
expropriateci and given to poor farmers as pm-t of
collectivism agrarian reform. But fbrmai title was
lacking. In most cases. these ret’orms faiied to create
satisfactory market  economics. not only because
farmers pr_occecicd to break LIp the collective units into
Slna]] informal hlnci holdings. bLIl :IIs()  I)ecausbthe

individual rights  to land were neither  recognized nor
formalized.

However. many  natural resources, including pastures,
have ken successfully rrranaged communally in some
UXs.  ;\ compelling reason  to support community
resource management is its importance for the poor.
[n the absence of formal title. common property
management is often all that separates the landless
and land-poor- !rom ciestitution.  The 11’orld
Dcvt’lopJ}Ic/1[  Rqmrt. z‘) 9.2 notmi a study carried out in
India by the lntmrrational  Crops Research  Institute for
the Semi-,kici  Tropics (IC’RISilT]. The study shovveci
that common property resources accounted for
betwrecn  14 anti 23 percent 01’ the income of poor
households in smcn  states, and that grazing or
communally o~vnwi lands accounte(i  for tnore than
S4 pcrccnt  of focicier  for the livestock of the rural  poor.

.
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It appears that retaining some community control
over land ownership curbs the proliferation ot’ rural
Iandlessness -- at least in those countries where
community control is officially supported.

So far. most efforts to [ormalize  title to land in many
LDCS and thus bring it into the market economy have
failed. What stand in the way of the formalization of
land ownership are the legal systems and the
bureaucracies in many of these countries. LJntil
property formalization is put at the top of the
developing world’s agenda, the long-run prospects for
economic development will be limited.

POLICY AREA THREE: TECHNOLOGY
TRANSFER

Introduction

Another key to managing agricultural resources is to
develop policies that facilitate transferring agricultural
technologies to the typical peasant farmer in the LDCS.
The technologies exist, but the challenge is to put
them into the hands of small farmers, many of whom
are illiterate. In most instances, the performance of
the public sector extension service in meeting this
challenge has been disappointing: the lack of success
has occurred at the expense of the economy and the
environment. Accordingly, new organizational
approaches must be developed that involve, to a large
extent, non-governmental organizations ( NGOS  ) and
private sector companies.

This section illustrates the task for policy makers vis-
i-vis  technology transfer, and the need to educate
farmers in low-income countries about the proper use
of technology. Getting more farmers to understand
and adopt technology that leads to environmentally
sustainable practices is a key step in solving
agriculture’s environmental problems. These practices
must also be compatible with the goals of economic
sustaidilitg.

Reaching the Small Farmer

To some extent [however inadequately). small farmers
are being exposed to new technologies that help them
to generate more income. For example, Barker tmd
Herd ( 1!) 78 ) used data from several Asian countries to
demonstrate that small farmers were adopting high-
yield varieties ( HYVS)  at a rate that did not differ
significantly from that of large farmers. This was the

case even in villages with marked inequalities in land
distribution. Nevertheless. contacting small farmers
and showing them the potential benefits of
technologies and methods such as integrated pest
management and soil conservation remain  ditllcult
tasks in many LDCS. Such technologies are better for
the environment, but they are often information-
intensive: farmers must be trained to use them if thcv
are to be effective. Many farmers cannot read and do
not have access to radios in many LDCS. Therefore,
the conventional training methods of the developed
countries must be adapted and delivered through
more appropriate channels. The alternative to these
methods is well-trained and motivated cxtensionists
who are equipped to carry out the necessary one-on-
one confidence-building sessions with farmers.
[Jnfortunatcly.  this rarely occurs in cash-strapped
LDCS.

CIDA is active in extension in a number of these
countries, but more must be done to help the small
farmer, as shown below.

The Need to Train Small Farmers in New
Technology

Farming will remain dominant in the LDCS because it
is the livelihood for hundreds of millions of people in
these countries. Therefore. it is essential to ensure
that small farmers receive the training in new (or
existing ) agricultural technology, and that they are
motivated to use it. (kmerally.  the large farmers
receive the help they need to adopt new practic~s.
However. small farmers generally do not. The
following example demonstrates how a lack of
knowledge can affect the small farmer.

The 1992 Worid Develop}mmt  Report  cited a study that
pointed out how rising health concerns in the United
States about pesticide residues negatively affected
small farmers in Guatemala. Donors had encouraged
Guatemala to expand non-traditional food exports. At
about the same time (in 198 7), the [Jnited  States
adopted more stringent regulations regarding pesticide
residues in domestic and imported fruits and
vegetables. Although about 95 percent of the large
growers in Guatemala received technical assistance on
pesticide use. only 5 percent of the small farmers and
no small independent growers received any help.
Because of a lack of knowledge.  small grovers applied
three times as much pesticide as was necessary.
mainly because they sprayed randomly rather than
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when pests were present, Few stnall growers knew POLICY AREA FOUR: INVESTMENT IN THE
about the need to leave an adequate interval between
spraying and harvesting. As a result, many small
farmers found that exporters refused to work with
them because their harvests were unacceptable for
export.

Small independent surplus-producing farmers need
special help if efficient farmers are to benefit from
export growth. This help is especially needed in
countries, like Bangladesh, that have strong export
aspirations and millions of small farmers. most of
whom are illiterate.

Policies that encourage the transfer and proper use of
technology are especially important because they lead
to more productive farming practices. which can also
alleviate many  environmental concerns, such as soil
degradation. erosion and water contamination.
Chapter 3 of this paper discusses these and other
issues, along with some of the “sustainable” kmd-
management technologies available to address them.

AGRICULTURAL INFRASTRUCTURE

to

One of the important prerequisites to meeting the
global demand for food in the next century is an
adequate agricultural infrastructure in developing
countries. f3}7 “agricultural infrastructure, ” w’e refer
irrigation systems and the facilities needed to
transport, process, store and distribute agricultural
products. Along with R&I), a country’s roads,
railroads, storage bins and processing plants can play
a key role in controlling post-harvest losses. Reducing
these losses by 25 percent (a reasonable goal) is
equivalent to raising yields by 25 percent in
developing countries.

Developing such an infrastructure requires capital. To
do so will require a combination o] foreign direct
investment ( FDI), domestic investment and donor
investment. Half the FDI in Third World countries
since 1989 has been chanrwlled  into live countries --
China, Argentina, Thailand. Malaysia and Mexico --

Figure 13: Trigger Points
(GDP per persons $)

I

,, r,. ,>ource: L mwwr,
The Ewmmist, December, 1993.

A strong linkage exists bettt,een the demand for processed food and rising GDP (Gross Domestic Product): as
illustrated above an increase in GDP  per person must precede an increased demand for processed food, The
trigger points estimate the income levels at which demand changes.
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which means that. for most of the Third World. FDI is
meagre or non-existent. The other 94 LDCS with
populations of more than 1 million must depend more
on donors and their own limited capital to carry out
projects that will contribute to economic development.

Many LDCS have much to gain by instituting policies
aimed at improving their investment climate -- as
Malaysia and a few others have done, Such
improvements are needed because FDI (or the lack of
it) will play an increasingly important role in
developing parts of the agricultural infrastructure,
such as food-processing plants, in the LDCS. over the
next 50 years. many of the cash-poor Third-World
countries that now receive no FDI will be able to
gradually reduce their debt, as Mexico has done, and
position themselves for FDI. But it will not be easy to
do so until these countries develop policies aimed at
reducing debt and having prices and exchange rates
determined by the market.

The “non-farm” or agro-industry component of the
agricultural system also has an important role to play
in agricultural development. Rising disposable income
triggers demand for the products of agro-industry.
including both off-farm inputs and outputs. Figure 13
provides an indication of the relationship between
income level and the demand for various forms of
processed food.

Canadian processing technology, such as custom feed-
mill machinery and oilseed and dairy processing
methods. is being successfully promoted in China,
Honduras and elsewhere. This aspect of agriculture
will grow in importance as real disposable incomes
rise in the LDCS.

S[cstai/lable ,kgric[d[[[nd DevelopmeJIt tmd the Environment Town-d mt optimal Solution 20
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CHAPTER 3: LAND-MANAGEMENT ISSUES

INTRODUCTION

This chapter discusses the use (and misuse) of a vital,
physical agricultural resource -- land. The quantity
and quality of this resource will directly affect our
ability to produce enough food in the coming decades
in an environmentally sustainable way.

The issues covered here include soil conservation,
farm chemicals, deforestation and expansion of
crophmd, and water and irrigation. We also discuss
R&D as it relates to land management. productivity
and sustainable agricultural development. All of these
issues are critical elements in the global food-supply
equation.

In many parts of the developed and less-developed
world, land-management practices are deficient.
Essentially, they are not sustainable and have resulted
in thin, depleted soil, damaged lakes and rivers and
contaminated water supplies. Clearly, the world’s
farmers. in many instances, must change the way
they fertilize, water and till the soil. If they do not.
serious consequences will result in terms of
insufficient food production and unacceptable
environmental degradation. The “easy” phase of the
Green Revolution is over. The world’s ability to feed
itself will depend more and more on how we manage
our land and view it as an essential agricultural
resource to be nurtured and conserved.

CONSERVING THE LAND RESOURCE

Overview

Much of the world’s agricultural production occurs
on relatively stable, highly productive fw-mland.
However. there are three  extremely important eco-
regions, primarily in the LDCS, where a
disproportionate amount of resource degradation
occurs. These are: tropical forest margins: fragile
rainfed lands: and irrigated areas. The three eco-
regions offer quite different challenges to the objective
of sustainable agricultural development.

Forest Margins of the Humid Tropics

Arresting deforestation and resource degradation in
the forest margins of the humid tropics is a major

challenge for sustainable agricultural development.
Converting forests to agriculture in this eco-region
can have important costs in the form of reduced
biodiversity and land degradation. Millions ot’ people
live in this eco-region and will continue to do so.
There has been little progress to date in finding ways
to improve the livelihood of these people while
reducing the resource degradation associated with
their farming practices. In the past, research has been
concentrated on the primary agricultural lands.
Research and ensuing programs for this eco-region
are needed to arrest environmental degradation while
improving the livelihoods of the people who live there.

Fragile Rainfed Lands

This eco-region includes many types of lands prone to
soil degradation. These types include hillsides and
mountains prone to soil erosion: sub-humid savannas
prone to soil acidification: humid lowlands prone to
soil nutrient leaching: and semi-arid lowlands prone
to wind erosion and desertification.

Population densities and market integration continue
to increase rapidly in these low-potential areas.
leading to increased pressure for intensification of
production and resource use. The livelihoods of
millions of small holders and their communities
depend upon the crop, livestock and forest systems in
these areas. Their future is also in question due to the
present high level of resource degradation and the
lack of economically and ecologically viable options
that are being used to generate major gains in farm
productivity.

Successful models, for the most part yet to be
developed, are likely to focus on diverse systems
designed to stabilize incomes under high climatic
variability, while providing continuous protection for
fragile soils. These models might include multi-crop
combinations. combinations of farming and non-thrm
income sources, agro-forestry  systems. maintenance of
permanent vegetative cover and exploitation of fertile
micro-sites for intensive cultivation. Research and
programs to address the economic and environmental
needs of this eco-region are vital.
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Irrigated Areas

Irrigated areas Iorm the third important cco-region
with a disproportionate level o!’ resource  degradation.
The importance of irrigation in meeting world food
needs is well known. Resource degradation related to
irrigation comes in the form of salinity, waterlogging,
groundwater mining and water pollution. Solutions
can be found. but they require substantial investment.
A continuation of dwindling irrigation investment will
result in continued low performance ot’ existing
systems. continued or increased environmental
degradation. and continued physical and institutional
constraints.

The challenge is to arrest environmental degradation
in irrigated areas while increasing agricultural
productivity. In seeking programs to revitalize
irrigation systems, research into various water
allocation mechanisms, including attempts to
structure economic incentives for water users, must
be undertaken.

A critical element 01’ sustainable agricultural
development. particularly in the LDCsi is the prudent
use and conservation of cropland.  The area of arable
land that can be converted to economically viable
cropland  is virtually non-existent in 182 of 185
nations in the world. Most is concentrated in three
countries:

● the [Jnited States: about 12 million hectares:

● Brazil: 40 to 50 million hectares: and

● A r g e n t i n a : z 8 to 32 million hectares.

The land with agricultural potential in these countries
can help compensate for the inevitable further loss of
cropland  that will continue globally due to industrial
developmcmt.  urban Lmcroachmenl. desertification  and
other Factors. Between 1975 and 1990,  arable land
increased by 50 million ha, mainly at the expense of
forest and woodlands, which declined by 140 million
ha. In Asia. more than 5 percent (Figure 14) of forest
and woodlands has been lost since 1979.

Figure 14: LDC Cropland
1987-89

percent change percent change
million (ha) in cropland in woodland

since 1977-79 and forest

AFRICA 18(> +4.4 -3.6

ilSIA 455 +().8 -5.3

SOIJTH AMERICA 141 +10.9 -4.6

*

Asia will nd to incrmse  tbod production in t’uturc eutirelv  bv me:ins 01 increased pmductivitv.
The same applies to /\ frica and “South America unless huge areas of marginal land are brought into
production.

Source: Itrorld Rcsourcc  [)lstitute.

Given the limited potential for adding to the current technology. Canada’s western  farmers and ranchers
inventory of cropland.  and the undisputed increase in excel in the productive, environmentally sustainabk?
the demand for fbod, it is clear  that existing land will use of marginal land on the prairies, much of it semi-
have to become much more productive. arid, as is the case with a significant part of the land

in the LDCS.
Canada h:is expertise in a number of areas discussed
below that relate to conserving cropiand -- particularly
in soil and water  conservation and irrigation
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Erosion and Desertification

Both 01 these forms O( soil degradation are
problematical in the LDCS. fk+timates of land damaged
or lost Ior agricultural purposes through erosion and
desertitication  range Ii-em moderate to extremely high.
]3etter  [arming practices -- such as conservation ti][age
and zero tillage (discussed below), judicious use of
fertilizers. alley cropping, eliminating the use 01
marginal land for farming, and planting high-yielding
seeds -- could greatly reduce soil degradation
throughout the nrorld.  However. these practices are
not widely used in the LDCS. Furthermore. they tt’ill
not be until sustainable agricultural development

Traditional methods of national accounting,
employing indicators such as (~l>l>. have assumed that
natural resources arc so plentiful that they have no
marginal value. Subsequently, the impact of soil and
water erosion, destruction ol w’ildlitk habitat and other
important environmental changes has not been taken
adequately into account or has been completely
ignored in cost/benefit analysis. New techniques of
resource accounting incorporate depreciation
allowances for soil degradation and oil-site costs of
erosion. Passing on these costs to the farmer in the
short run and the consumer in the longer run in the
form of higher food prices will be the true test of
public commitment to sustainable agriculture and the

receives higher priority on the agriculture/ environment.
environment agenda.

Figure 15: Conservation Tillage in the United States

U.S. Acreage ‘X, of U.S. Plantings

1963 4 million 1 ‘x,
1966 8 million 2.5’X)

1970 16 million 51%)

1989 ~~ million ~(,y,

1995”” 140 million 30(%)

** projected

Source: U.. S. Soi/ L’ofwrlwfi\v .Scmfcc and No ‘l’ill l:({rlffilug ,Llqmiffc. m reported in

(WA  FOOd  Prowess 1991.
.

Combatting Erosion Conservation Tillage

In essence. soil erosion stems primarily from a l’ailure
to use existing knowledge about soil management.
The worst erosion problems occur in countries such as
Nepal and Ethiopia which are trying to teed rapidly
growing populations by intensil’ving traditional
Iarming activities.

Two methods 01 tillage have been developed in Norlh
America that have reduced soil erosion and cut
farmers’ costs on this continent. These methods are
known as “conservation tillagc” (:IISO  called

“minimum till”) and “zero tiliagc. ”

[Jnder conservation tillage, Iarmers  plough only after
the harvest. [nstead,  they lea~’e a heavy cover of
plant residue on their fields to protect the soil until the
next planting. Soils should retain almost all their
current I’ertility and organic matter m’er  the next 1 ()()
years  ~rith conscmation  tillage. l~hich also cuts
erosion by 50 percent. This method is rapidly
becoming the main k)rnl ot tillagc in North America
(see Figure 1 5).

Like mm  tillage (discussed below). i{ is a technology
that has enormous potential to replace slash-am-burn
agriculture in sub-Sahara regions and in other  parts
01 the Third World m’here (ii-y-land  agriculture is
practised.

. . .
L



Zero Tillage

Fifteen years ago, a number of progressive farmers in
Manitoba and North Dakota began to experiment with
zero tillage. With this tillagc method, the ground is
not tilled at all between the harvest and planting in
the next season.

Zero-tillage production costs arc lower than those of
either conservation tillage or traditional methods that
involve ploughing  after the harvest and again before
planting.

Through the Agricultural Institute ot’ Canada, C[DA
finances a zero-till project in Zimbabwe involving
small farmers. It is evident that this technology,
along with conservation tillage. is well suited for
Iabour-intensive.  low-technology farming. h-o-till
farming has the potential to reduce soil and water
erosion to negligible levels in a short time in large
areas of the world. 1 However. introducing zero-till
farming to expanded regions would require an
enormous el~ort to transfer the necessary technology
because it differs so much from the traditional farming
approaches that have been used for generations.

Although zero till does involve the use of fertilizers
and agricultural chemicals, it does not require
significantly more than conventional methods do.
The challenge for CIDA  and others is to make this
technology more available to the LDCS. (;iven
Canada’s leadership role in developing conservation
and m-o tillage, UT are in a good position to transfer
this technology to other countries that could benefit
Irom it.

FARM CHEMICALS

Overview

Farm chemicals -- fertilizm-s,  herbicides and
insecticides -- mill continue to play a key role in
agriculture. Although scientists and laypcople debate
the effects of these chemicals, evidence points to the
fact that they will remain in USC.  The debate has
obvious political overtones. It involves, on one side,
the proponents of maintaining the high production
levels associated ~tith chemical-intensive farming
practices. on the other side are those w’ho  are more
concerned about the possible consequences of these
practices in terms of the en~’ironment and human
health.

The farm-chemical problem is more evident  in Europe
than in most parts of the world. Therefore. the EC as
a whole and individual countries have placed the
environment at the top of the political agenda. For
example, the Netherlands has laws that:

● limit the number of pigs and other  Iitestock  that
can be produced within its borders:

● limit the use of commercial fertilizer: and

● call for an immediate 50 percent reduction in the
use of pesticides.?

These signs indicate that some countries have
recognized the trade-off between chemical-intensive
agriculture, ;\rith its high productivity, and the need to
protect the environment. Due to intense  political and
economic pressure. EC agriculture of the 2 1st century
will be much less intensive than it has been over the
last two decades. and much less damaging to the
environment, but it will no doubt produce
significantly less than it does today. A more
immediate reason for the change is that agricultural
subsidies, which are closely linked to the overuse of
chemicals, n’ill begin to disappear as a result of the
I)ecember  1993 GATT [Jruguay  Round ~lgreement.

The challenge in the LDCS (where farm chemicals are
less widely available and used) is to raise productivity
without unduly stressing the soil and other elements
of the environment. one means of achieving this goal
is better knowledge of fertilizers. herbicides and *
pesticides. and using them  in a more environmentally
benign way. The task of transferring the new
technology to the LDCS without further delay will be
formidable.

Fertilizer

The Need for Fertilizers

Fertilizer is necessary because. nithout it, soil releases
only about 3() kilograms of nutrients per hectare each
year in many parts of the m’orld. This amount is
enough to yield a mm-e 1 to 1.5 tonnes  of m-cm]
grains per hectare, which is well below the present
world average of 2.6 tons per hectare. It is also a
fraction of the yield needed to feed the world’s current
population.
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The Economics of Fertilizer Use

This topic has been well researched and carefully
monitored for more than 3() years. This ongoing
research clearly sets forth the relationship of fertilizer
to crop yields, ~Ul highly productive agriculture uses
commercial fertilizer extensively. with the farmers of
the EC applying more than twice as much fertilizer pm
hectare than the global average. While farmers in
developed countries have been using heavy doses of
fertilizer, the opposite is true in most developing
countries. For example, Africa applies about one-fifth
[he world average  amount of fertilizer per hectare
( World  Resources 1992-93. pmgc 271 ). However, the
LDCS in Africa and elsewhere mill have to use much
more of it in the future because their current levels of
fertilizer will not allow thcm to boost production
enough  to meet the demand for food in future.

Developing countries have been discouraged from
using more fertilizer by (a) scarce  foreign exchange.
(b) high transportation costs, and (c) government-
sponsored monopolies that charge too much for it. J
In addition, farmers in developing countries also often
lack plant varieties that can make good usc of
fertilizers. However, developing countries around the
world m-e beginning to use these chemicals more
effectively, thanks in part to the efforts of
organizations like the Potash and Phosphate Institute
of Canada (PPIC)  and the International Fertilizer
Development Ccntre ( IFDC).  However. these efforts
fdl far short of the need. For its part, CIDA  is active
in promoting the use of fertilizers. For example, in
Jamaica. CIDA  is providing technical assistance in
conjunction with its aid program to help farmers usc
fertilizers more efficiently. CIDA uses the services of a
private fertilizer company. India Potash Limited ( IPL).
to deliver extension services in that country that have
led to more efficient use of fertilizers and the creation
of village development trusts, which provide credit
facilities. other objectives relating to fertilizer use arc
being met through the India-Canada Agricultural
Extension Project. More similar programs aimed at
encouraging the “optimum” use of fertilizers in the
LDCS arc essential.

Applying the optimum amount is important if the
LDCS are to avoid the EC’S environmental problems
[lowing from the use of too much fertilizer. Both
inorganic fertilizers. which are commercially
manufactured, and organic fertilizers, which consist
primarily of animal manure, can cause problems

when t%mers  apply too much or apply them
improperly. For example. both kinds can cause
eutrophication in lakes. streams and ri~m-s. organic
fertilizers can contaminate groundwater  with  harmful
bacteria.

Pesticides

For the purposes of this paper. W’C will confine our
brief discussion of pesticides to the following:

● the need for pesticides:

● health risks and pesticides: and

. advances in pesticide technology.

The Need for Pesticides

Pesticides are necessary for the world to maintain an
adequate kwel of food production. No evidence is
available to support the view that we could meet the
demand for food without  using pesticides to reduce
crop losses from insects. Glolxd Food Prmgress  1991
notes that. after carrying out a thorough analysis, the
United States estimates that eliminating the use of
pesticides and commercial fertilizers from U.S.
agriculture would result in a -15 pm-cent increase in
food cost and a 50 pm-cent decrease in the supply of
fruits and vegetables. The elimination of pesticides
alone would result  in yield 10SSCS  of 25 percent of
wheat,  corn and soybean production in the Llnited
States. .

Health Risks and Pesticides

A detailed discussion of the risks from consuming
pesticide residues on fruits and vegetables and
working with pesticides on the farm is beyond the
scope of this paper. However, the following points are
relevant.

In the MEWS,  the health  risks from consumin~
residues of pesticides and using pesticides in
agriculture are negligible. However, what should be
of interest to CIDA  is that the situation is different in
the LDCS. The health  risks associated with pesticides
are much greater in these countries. Problems exist
because peasant farmers lack the training and
information they need to apply pesticides safely and
properly. For example. they often apply chemicals by
hand without  following safety precautions and apply
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too much 01 these products. (See p. 18 for an
example 01 the need for outreach and extensi~nlst
programs in pesticide use for the small farmer. )

Programs aimed at educating the small farmer arc an
mseotiol  part of improving their  ability to produce safe
products lor the home and export markets. These
programs seem even more necessary given the
December 1993 GATT negotiations. trhich  point to a
t’rcer  global market fbr exported agricultural prociucts.

Improved Pesticide Technology

Research has pro(iuccd  -- and is continuing to
produce -- new pesticides that can reduce health  risks
and lo~~’cr the stress on the environment, Specifically,
pcstici(ies are being develope~i th~lt target  particular
pests. I’csticicics arc available that have shorter lives:
their  toxicity (ieclines quicidy. ~vhich reduces
accumulation in the food chain and the environment.

Clearly, pesticides are improving. Again. the
chalicnge  lor CIDA and others involved in
(ieveloprnent  activities is to devise  strategies and
programs aimed at getting more of the new’ chmnicais
into the hands  of more small farmers in the LI)CS and
teaching them how to use these products. Such
efforts would directly contribute to promoting
sustainable agricultural cicvelopment.

DEFORESTATION AND SLASH-AND-13LJRN
AGRICULTURE

Figures ; and 1 Z demonstrate that the amount of

croplan(i in the LDC’S has increased somewhat  over
time. liowmrcr, much of this increase has been at the
expense ot’ the Iorests. Despite [he disturbing amount
of forest Ianci being degraded by siash+nd-burn
activity. (here has been little net increase in global
cropian(i since 1‘970. Most of the t~wrld is pkmting
the same cropland  as it has for deca(ies.

These (acts have serious implications for sustainable
agricultural development. First. the loss of forests and
u’il(ilife habita[.  particularly in the tropical rain forests
in South ihnerica.  has. in itself, obt~ious
environmental anti ecological consequences. Second.
the slash-anti-burn practices used to convert forest
and other fragile land to croplanci  have often
produccci fields m’ith  poor soil conditions and.
therefore, low productivity. They have also led to
Ilooding anti mwsion. ~

The WorM DC\)Cl(JpHWfIf  Report. 199.2 argues  that 60
percent of the deforestation in the i,DCs has been the
resuit  of agricultural expansion. with most occurring
in Africa  and Latin America. This expansion may be
led by srnali subsistence farmms either  scei<ing a
Iivelihooci  or being driven by growing market demand.
But regardless ot’ why forests are being (iestroyed to
create marginai  cropland,  one t’act is clear: i“hc
qrowimg slIortfugc 0/ prof{[wtilv  croplfmd  ill tlte LLXS will
)nakc it i}}pxsiblc to imrmsc Jixd proflncfiofI  CIIOUOII (0
ltIwt t/Ie grmllt ilf dem(lld [mkss tlfe !Iichls IJ(Jr /lcct(lrc

C{ III k Awlultic(fllg iiq)rolwl oiw [II(J Ik’Yr 50 gwrs.

Through the Agricultural [nstitute  01 Canacia  anti in
cooperation ~vith the Soil and Watm  Conser~mtion
Society of Thailanci, CID,}  1]:1s started to support
efforts to mitigate the effects of slash-and-burn
agriculture on the ilillsi(ies in northern ‘] ’hailand,
working directly with hillside farmers. Such piiot
projects will eventually need to be clone(i a thousand
times if an el’lort commensurate with the need is to be
reaiized.

of interest to CII)A is that more effort is urgentiy
needed to create  agricultural (icvcloprnent that offers
alternatives to slash-and-burn agriculture and
deforestation - for example, programs that would
make it possible for 1.1X farmers to eventually  double
or triple the pro(iuctivity  of the better  existing
croplami.  Therefore. the neeci to extcnci agriculture to
the forests or h-agile lands wouki be reduccci.

IRRIGATION AND THE USE OF WATER*

Agriculture is the worki’s largest user of water.  13ut
up to 60 percent of it is wasted. Most is either applied
too heavily  or applie(i on poorly Ievelied tlekis. which
sharply increases the soii’s salinity and causes
waterlogging problems.

Existing irrigation technology could rcxiuce the
problem 01 over-irrigation significantly in the LDCS.
For exampie.  lining irrigation canals, shifting from
Ilood irrigation to other  methods such as tube wells
and introducing crop management techniques that
conserve kvaler  Irouid impro~re prociuctil’ity and make
irrigation a more cflicient and less damagimg  process.

Canada  has a tremendous amount of expcri(mce  with
various types of u,ater  management. ranging from
cirainage systems to sprinkler-, (irip-  and gravity-type
irrigation systems. The Centrc for Drainage Studies at
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Macl)onald  College and the University of Alberta arc
both leaders in water-management technologies.
Canada has been active for a number of years in
helping such countries as Egypt, Bangladesh and
India to manage their water resources more
effectively. This involvement represents an
opportunity for CIf)A to participate in programs
aimed, for example, at improving or creating the
infrastructure associated with irrigation.

RESEARCH

Overview

AND DEVELOPMENT

R&I) is a critical input to sustainable agricultural
development. It is a “land-management” issue to the
extent that it can affect the quantity or quality of the
yield of farmland while reducing degradation of the
soil and environment. R(M) is essential to establishing
a truly sustainable global agricultural system that
must double its output within the next few decades
and triple it within the next 50 years.

Some of the most promising directions for agricultural
R&D are those aimed at developing ecologically
benign methods of controlling pests. developing
improved oilseed and pulse crops and finding wavs to
use water more d’ficicmtly.

Most LDCS urgently need R&l) assistance. hfany of
the least-developed countries -- which need food most
-- rely (OO heavily on borrowing their technology t’rom
the rich countries and international research stations.
However. because this technology may not always be
entirely appropriate or adaptable to local conditions,
the LDCS do not always realize all its potential
benefits. These countries are short of R&I) funds, but
few investments have matched the long-term
economic growth pay-olfs flowing t’rom agricultural
research, through raising food production and cutting
costs. Canada is in an adwmt;igeous  position [o
provide R&l) help to LDCS in the areas noted below.

Biological Pest Controls

The thrust of biological pest control R&f) includes
research into cfe~’eloping pm-resistant crop varieties
and controlling pests through Integrated Pest
Management (1PM) technology. defined below.

Canadian laboratories in the universities and private
sector are highly active in developing crop varieties

that have a natural resistance to predators and thal
may permit farmers to rcducc  the LISC of pesticides.
Research into 1PM is also active. IPM involves
introducing natural predators into an area and
relying less on chemicals to control pests. 1PM has
proven effective. The introduction of predator pests
light the cassava  mealybug in Africa is among the
world’s ]argest successes with II’M to date. The
mealybug had cut cassava  yields by two-thirds by
1983.  Through the efforts of OAT and IITA and
financial support from CIDA  and others. natural

to

enemies wmc found that could control the spread of
the pest. These costly but highly cost-eft’ective  efforts
brought the problem under control. opportunities
exist for L’lllA to become involtred in similar 1PM
projects elsmvhere.

oilseed  Development

As noted earlier. the demand for foods such as
vegetable cooking oils will increase disproportionately
in the LDCS as disposable incomes rise. Some of the
most significant achievements in oilsccd research have
occurred in Canada. e.g., the development of Canola
from rapeseed. Canada is already active in India and
Bangladesh, supporting institutional development.
carrying out oilsced research and introducing related
agricultural technology to those countries.

CGIAR:  RESEARCH INTO SUSTAINA13LE
FARMING PRACTICES

Economic studies have demonstrated that -
conventional agricultural research has been under-
funded. considering the beneilts that it brings. in
view of agricultural production problems and the
associated environmental problems, much more
funding is justiiied for research into how to make
agricultural production more sustainable. The
(bnsultativc Group for International Agricultural
Research (CG[AR) is the world’s most prominent
international agricultural research institution. A
number of c’(; [AR members have developed new
research programs and taken new’ directions focused
on sustainability. But while C(;lAR’S  responsibilities
have been increasing, its funding in real terms  has
been dwindling. As its members continue their efforts
:ind place new emphasis on natural resource
management, their research ~vill be increasingly
difficult and costlv. Significant new funding should be
made available from aid institutions to support CGIAR
work on sustainable farming practices.
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CONCLUSION AND OPPORTUNITIES FOR
CIDA

Throughout this paper. UT have notrxi  areas in which
CIDA could help LIXS to increase  their agricultural
production in a sustainable way. lt’e have also
stressed that agricultural solutions arc central to
alleviating poverty and environ  ment:ll degradation in
the LDCS.

The challenge of developing agriculture in a
sustainable way is larger than that 01’ increasing
sustainable yields. [t is also necessary to consider a
broad range  of alternati~’e  strategies I’or achieving
sustainable increases in rural lit’clihoods. including
those olfcrcd bv international trade,  and inter-scctorai
and inter-regional linkages. Not ail countries or
regions should attempt to produce all their UOod needs:

first,  to have a comprchensi~’e  understanding of what
prompts households to degrade resources and, second.
to identify appropriate Mrays of’ eliminating the
incentives for that behaviour.

(IDA has a number of opportunities to involve itself in
activities (hat  could produce measurable results in
terms of the Iong-term social and economic benefits
that remain in a country after a given project ends.
In essence, (IDA could contribute lasting. high-impact
benel;ts  by participating in the kinds of activities and
programs listed belom’. All contribute directly to
sustainable agricultural development, which lies at
the heart of improving the prospects for a better
standard 01 li~’ing  in manv I,DCS.

Among the key types of programs and activities arc
the following:

nor is agricultural development necessarily the only
way of increasing iivelihoo(is for the rural poor. it .

also must be recogniiied  that macro. trade and sector
policies have an important bearing on the economic
opportunities aiwiiablc to ciiffererrt  regions.

In an ideai world, no :igricuitural  actit’ity wouid occur
on the forest margins. iliilsides. moun[ains  and other ●

fragiie areas.  as described eariicr  in Chapter 3.
Similar-iy, thin-c ~~’ould be less need for this production,
since [he productive capacity on tile iwst lands w’ouid
be so (ievelopcd that tiler-e m’ould be littie or no .

(ieman(i  for (he foo(i  producwi on marginal lands.

in rcaiity, it is m’iden(  that a substantial portion of ti~e
many miilions of small farmers n,ho presentlv  make
their  Iivciiiloo(is in these fragiie eco-regions tviii .

remain there, Their economic need for an improvc(i
Iiveiiilood. combincxi ~vith society’s clli’irotltllcllt;ll
need to reduce ciegra~iation. can no iongu- be ignored.
Mean~viliie,  improved prociuctivity on the ~ror-id’s
primary agricultural areas is the best strategy for ●

minimizing the propensity of poor people to cultivate
these fragiic eco-regions.

‘i’iw chalicngc  of managin:  natural resources mLIst

start w’itil the premise Lilat Iarmers and otiler  private
users of natural resources are raliona]  ciecision  makers
anti, it’ resource  cicyg-aci ation is occurring. there  are
probably good reasons for it. i’mpic degrade
resources when tile benefits they obtain are greater .

than ~hc pcrcei~e(i costs they must bear individualiy.
if tile management 01 naturai resources. incluciing
farm resources. is to be impro~cci.  then it is necessary,

programs that lead to cxpamied development and
introduction of appropriate. cost-effective
technologies and management practices. and that
must offer  farmers comparable or better  returns
than conventional practices:

programs that monitor tile accuracy of farmers’
perceptions about resource degrwiation  tai{ing
piacc both on-site and off-site:

programs Ieaciing [o the reform of property rights.
particularly in countries u’ilerc  it is most evident
that the absence of reform  is Iinlwi 10 resource
cicgraciation: .

policy support to govm-nments  that enabics  tilem
to better  uncimsland  tile consequences 01 their
poiicies and incentives. as they r-elate to
sustainable agricultural ciwt!iopnlent:

more research programs to icientifv  combinations
of technologies. policies anti institutional
arrarrgmnents  in the margins of the tropical forest
and increase product  i~’ity in sustain  ai>]e ways.
given that the conversion ol tropicai  forest to
agriculture can ilaie impor-tan(  costs in the form
of soil cicgradation.  reciuceci biociii’ersity  anti
changw  in regionai  ;inci gloi)ai clirnatc:

programs to impro[rc market infrastructure.
marlwt intelligence and inter- anti intr-a-mariwt
integration, contributing to sustainabk
agriculture:

-.



● programs leading to more sustainable resource ●

use. tailor-cd [o households and communities in
rainki farming systems in environmentally fragile
environments (such programs would identify and
intro(iuce policies and technologies to sustain and .

improve rural livelihood without resource
degradation ):

.

● programs to increase the productivity and
efficiency 01’ irrigation systems. tvhile achie~ring
more satisl’actorv solutions to various socio-
economic constraints and such problems as wwter- .

logging, salinizatiorr. grounduzltcr  mining and
\vater  pollution:

farm practices and farmer  organizations that help
I’arms in L1)CS to group together to access new
knowledge and markets:

R&l) and technology transfer in areas  such as bio-
technology. leading to more Ct’iicicnt resource LISC:

programs to greatly expand  the protection ot
watershed and other  ctl~’ironlllcilt:]llv tr-agile sites
writhin  rural communities: and

programs to encourage more cllicicnt
management ol’ agro-chemicals and tillage
practices in agricultural intensification.

● programs 10 facilitate appropriate community l’anticipating in programs and activities sLIc’h as these
responses [hat  lewi to improveci property rights to rcprcscn[s  a significant step tmvard  developing the
natural resources and ultima[clv  a reduction in capacity [o triple the production ot Io(xi. u’bile cwing
the degradation ol those resources: the pressure to exploit marginal and fragile  land and

encroach upon the world’s forest reserves.
● technology transler  programs [or both primary

agricultural areas and marginal areas,  using new,
approaches to transfer sustainable agricultural
practices to small rarrners:

*
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