
1. Introduction 

This paper is a somewhat amended 
version of Chapter 1 Cthe "Overview") 
of the FAO Study World Agriculture: 
Towards 2010, completed in 1993 and 
published with revisions in 1995 
CAlexandratos, 1995, hereafter referred 
to as "the Study") Cl). The main amend
ments made are the inclusion of three 
tables and four figures, using revised 
and more recent data. The text of box 
1 is new. Otherwise, amendments in 
the text are limited to those necessary 
to take into account developments to 
the mid-1990s. A small list of references 
has been added. 
The Study is world wide in coverage 
but focuses particularly on the assess
ment of prospects in the developing 
countries (2) because this is where the 
major problems of food security and 
agricultural development are. The 
study covers a wide array of issues in 
varying degrees of detail as regards 
their geographic, commodity, 
resources, technology, and other 
dimensions as well as related policies. 
The overall framework for the assess
ment of prospects is provided by two 
related major issues in world food and 
agriculture: 
Ca) making progress towards elimina
tion of undernutrition and food insecu
rity of the significant part of the popu
lation of the developing countries still 
subject to these conditions, and 
Cb) safeguarding the productive poten
tial and broader environmental func
tions of agricultural resources for future 
generations, while satisfying food and 
other needs, the very essence of sus
tainability. 
The importance of these issues is 

C-) FAO, Rome. 

(I) For recent reviews of this book see American 
journal of Agrlculltlral Ec011Omics, February 1996 
and Populaliml and Development Review, Sep
tember 1996. 
(~) The regional classification of the developing 
countries used here for presentation are given in 
Table 1. The rest of the world is classified as 
"deVeloped countries", including the Western 
industrialized countries (largely, the OECD area) 
and the formerly centrally planned economies of 
Eastern Europe and the former USSR (hereafter 
referred to as ex-CPEs). 
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I Abstract 

This paper is an overview of an assessment by FAO of prospects in world food and 
agriculture to 2010, with particular reference to the nutrition, agricultural resource use 
and sustainabllity of agriculture in the developing countries. Significant progress in 
raising world food consumption and nutrition standards has been made in the past, 
but many developing countries and population groups have still food consumption 
levels well below what is required for adequate nutrition. The incidence of undernutri
tion (at some 800 million persons in the developing countries, or about 20 percent of 
their population) is till very significant. Progress in raising food consumption levels is 
expected to continue, though it will be too slow and uneven. Significant undernutri
tion could persist up to 2010 and beyond with only a small reduction in the absolute 
numbers affected, though a more significant reduction as a proportion of the popula
tion, seeing that world population would increase to 7 billion by 2010. Inadequate 
growth of incomes and persistence of poverty (often related to agricultural develop
ment failures, frequent occurrence of war and unsettled political conditions and an 
unfavourable policy environment for agriculture in the countries concerned) are the 
main factors that explain the fallure of food consumption levels to rise in many coun
tries by as much as required for good nutrition. With the growth rate of world popula
tion on the decline, and given the likely inadequate growth of incomes in the coun
tries with low food consumption, it is foreseen that the growth rate of world agricul
ture will be lower in the period to 2010 compared with that achieved in the longer
term historical past. Net food exports from the main food exporting developed to the 
developing countries will continue to grow. Like in the past, and more so, production 
growth will depend on the growth of yields, the continuation of the agricultural re
search and technology diffusion effort and the adoption of policies, both general and 
sectoral ones, which do not discriminate against agriculture. 

I Resume 

Ce travallfournit une vue d'ensemble sur une evaluationfaite par la FAO concernant 
les perspectives de I'agriculture et de I'allmentation mondiale jusqu'ii I'annee 2010. II 
porte notamment sur la nutrition, I'utilisation des ressources agrlcoles et la durabilite 
de I'agriculture dans les pays en developpement. Un progres signiftcatif a ete fait pour 
augmenter au niveau mondial la fourniture de denrees alimentaires et le standard nu
tritionne4 mais un grand nombre de pays en developpement et de populations sont ii 
des niveaux de consommation allmentaire bien au-dessous de ce qui est requis pour 
une nutrition adequate. L'incldence de la sous-alimentation (pour environ 800 miNions 
de persomles dans les pays en voie de developpement, ou a peu pres 20 pour cent de 
leur population) reste signiftcative. On prevoit encore augmenter les niveaux de four
niture de denrees allmentaires meme s'il s'agit d'un processus tres lent et irregrllier. Des 
niveaux signiftcatifs de sous-alimentation pourrarent persister jusqu'ii I'annee 2010 et 
meme plus, avec une faible reduction seulement en termes de chi,[fres absolus, vu que 
la population mondiale s'elevera ii 7 miUiards de personnes d'ici ii I'annee 2010. Une 
croissance inadequate des revenus et la persistance de la pauvrete (souvent liees a des 
insucces dans le developpement agrlcole, au declenchement frequent de guerres et ii la 
presence de conditions poUtiques instables ainsi qu'a un milieu politique defavorable a 
I'agriculture dans les pays cOlrcernes) sont les principaux facteurs qui expUquent 
pourquoi I'augmentation des niveaux de consommation alimentaire dans certains pays 
ne aUeint pas les valeurs requises pour une bonne nutrition. Face a un taux d'accrois
sement de la population mondiale decroissant et etant donne la prevision d'une crois
sance inadequate des revenus dans les pays ayant une faible consommation aUmentai
re, on prevoit que d'icl I'annee 2010, le taux de croissance de I'agriculture mondiale se
ra plus faible que celui aUeint a plus long te,.,ne dans le passe. Les exportations neUes 
de denrees aUmentaires des princlpaux pays developpes exportateurs vers les pays en 
developpement continueront a augmenter. Comme dans le passe, et meme plus, la crois
sance de la production deptmdra de I'augmentation des rendements, de la poursuite de 
la recherche agrlcole et de I'effort de diJJusion de la technologie ainsi que I'adoption de 
poUt;ques tant regiona1es que sectorieNes, qui ne font pas de discrimination contre 
I'agriculture. 



underlined by a number of major inter
national conferences of recent years, 
e.g. the United Nations Conference on 
Environment and Development 
(UNCED), the FAO/WHO International 
Conference on Nutrition (ICN) and the 
forthcoming World Food Summit. 

2. Historical developments 
and issues in the early 1990s 

2.1 Food and nutrition: progress 
and failures in the historical period 

World per capita supplies of food for 
direct human consumption are today 
(average 1992/94) some 19 percent 
above what they were 30 years ago (in 
1961/63). The majority of the develop
ing countries participated in this 
progress and improved nutrition. Their 
per capita food supplies grew by 32 
percent over the same period. Another 
way of looking at the progress made is 
to note that today (in 1992/94) only 
10% of the world population lives in 
countries with "very low" per capita 
food supplies (under 2200 
calories/day), down from 56% in 
1969/71 (see table 1). At the other 
extreme 55% of world population is in 
countries with "medium-high" food 
supplies (over 2700 calories), up from 
30% in 1969/71. The great strides made 
by China have been a significant com
ponent of this progress. 
However, impressive as this progress 
has been, it has bypassed a large num
ber of countries and population 
groups. Many countries continue to 
have very low per caput food supplies 
and have hardly made any progress. 
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Indeed, sub-Saharan Africa is today no 
better off nutritionally than 20 years 
ago; and South Asia is still in a mid-low 
position as regards per capita food sup
plies (table 1). In parallel, continuous 
population growth has meant that the 
declines in the percentage of the popu
lation undernourished, which accom
panied these increases in apparent 
food consumption per capita, did not 
lead to commensurate declines in the 
absolute numbers affected. The latter 
have fallen only modestly and remain 
stubbornly high at some 800 million 
persons. 
It is now well recognized that failure to 
alleviate poverty is the main reason 
why undernutrition persists. This real
ization, together with the evidence that 
the world as a whole faced no major 
constraints in increasing food produc
tion by as much as required to meet the 
growth of effective demand (as shown 
by the long-term trends, up to quite 
recently, for food prices not to rise in 
real terms, and indeed to decline on 
balance), contributed to focus attention 
on ways and means to alleviate pover
ty and improve the "food entitlements" 
of the poor, while downplaying the 
role of increasing per capita food sup
plies. However, the two aspects cannot 
be separated in the quest for policy 
responses to the problem of undernu
trition. In the majority of the develop
ing countries, the development of agri
culture and the increase of food pro
duction are among the principal means 
for combating poverty. This follows 
from the fact that the majority of the 
poor depend on agriculture for 
employment and incomes. So long as 
this dependence continues to be high, 

Table 1 Population and per capita food supplies (1) 

Population (million) 

the growth of food production and of 
agricultural productivity in the coun
tries with high concentrations of rural 
poverty will continue to be among the 
principal means for alleviating poverty 
and improving nutrition. 

2.2 The role of world food 
markets 

However, global food production capa
bilities will continue to be important, 
even if the main focus is on the nutri
tion problem in the developing coun
tries. The fact that in a number of coun
tries success in improving food con
sumption and nutrition was based on 
rapidly growing food imports, particu
larly in the 1970s following the growth 
of export earnings from the oil boom 
and easy access to external finance, 
underlines the role of world food mar
kets in the nutritional developments of 
the developing countries. In the past, 
world markets were abundantly sup
plied by the main cereal exporters, 
mainly the Western developed coun
tries. This evidence suggests that the 
world as a whole had sufficient pro
duction potential to respond to spurts 
in import demand without raising 
prices, apart from occasional shocks. 
Whether this will be so in the longer 
term future is another question, which 
is addressed later on, drawing on the 
analyses of this study. 
In particular the historical evidence 
needs to be interpreted with care, 
because the behaviour of world food 
markets in the past was influenced by 
the agricultural support policies of 
major cereals exporting countries. This 
led to surplus production, stock accu-

Per capita food supplies (calories/day) 

A. Population living in Countries with given per capita food supplies 

Calories/capita/day in 1970 in 1980 in 1993 69n1 79/81 92194 

Under2000 1087 204 219 1950 1865 1780 
2000-2200 967 1028 334 2080 2090 2075 
2200-2500 362 1445 1498 2355 2305 2380 
2500-2700 153 224 425 2660 2660 2605 
Sub-Total 2569 2901 2477 2100 2225 2325 
2700-3000 220 389 1842 2645 2820 2795 
Over 3000 897 1141 1212 3245 3315 3365 
World Total (2) 3686 4431 5530 2420 2560 2710 

B. Population and food supplies by developing region 
Developing Countries (3) 2583 3226 4208 2115 2310 2550 
Sub-Saharan Africa 267 351 517 2120 2100 2130 
Near East/N. Africa 180 235 338 2345 2820 2960 
South Asia 711 892 1188 2060 2070 2355 
East Asia 1147 1395 1706 2020 2320 2690 
Latin AmerlCaribbean 278 353 459 2495 2720 2720 
Rest of world 1103 1205 1322 3140 3230 3215 

n Data fromUN (l994J for population and from the latest FAO Food Balance Sheets. Asstlch they are somewhat different from those published in the Study. 
, Countries with Foo Balance Sheets h99.7% ofworld population in 1993). 
1 Developing countries of the Study (9 .5% oflhe population of all developing countries). 
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mulation, subsidized exports and 
depressed world market prices. In 
addition, environmental and resource 
degradation problems were less of an 
issue than at present in the decision to 
support increases in production. Policy 
reforms under way and in prospect 
would contribute to all these factors 
playing a less important role in the 
future compared with the past in 
increasing supplies to world markets. 
Already such policy changes, together 
with a slowdown in world demand for 
cereal imports, have led to a decline in 
recent years in cereals production of 
the main exporting countries. These 
declines have been a major factor 
behind the fact that world per caput 
production of cereals is today below its 
peak of the mid-1980s (see below). The 
other major factor has been the drastic 
decline of both production and con
sumption in the formerly Centrally 
Planned Economies (ex-CPEs, i.e. East
ern Europe and ex-USSR) in the course 
of the drastic systemic reforms in their 
economies. 

2.3 The significance of agricultural 
resources in the food security 

problematique 

In the quest for solutions to the prob
lem of food security and undernutri
tion, concerns are often expressed 
about the capability of the world's agri
cultural resources, technology and 
human ingenuity to increase food sup
plies by as much as required to ensure 
to all people adequate access to food. 
However, the adequacy of agricultural 
resources to produce more food is only 
one part of the resources/environ
ment/sustainability nexus having a 
bearing on the food problem. Agricul
tural resources are not only an input 
into food production but also the major 
economic asset on which depends a 
good part of the population in the 
developing countries for employment 
and income. Thus, even if the world's 
resources were adequate to underpin 
continued growth in food production, 
the solution of the food problem would 
still be constrained if the agricultural 
resources of the poor were insufficient 
to ensure their livelihood. From this 
standpoint, the relevant dimension of 
the perceived growing global imbal
ance between population and agricul
tural resources is not so much the need 
to produce more food globally for 
more people but rather the fact that the 
population dependent on agriculture 

(-') The Study used a world population projection 
of 7.2 billion for 2010 from the UN demographic 
projections of 1990 (UN, 1991). 
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for a living continues to grow, particu
larly in low-income countries with poor 
endowments in agricultural resources, 
technology, etc. 
Some developing countries have made 
the transition to reduced dependence 
on agricultural resources for their total 
employment and income. They include 
countries which have achieved medi
um-high levels of per caput food avail
abilities, even though their agricultural 
resources per caput (of the total popu
lation) have declined to very low lev
els. Some of them have come to 
depend increasingly on food imports. 
For them, the agricultural resource con
straints most relevant to their food wel
fare are those impinging on the global 
capabilities of the world to produce 
more food. However, many developing 
countries are far from this transition. 
For these latter countries, local agricul
tural resource constraints will continue 
to be a major factor in the prospects for 
solv ing their food problem. This is 
because a high proportion of their pop
ulation, often growing in absolute num
bers, depends on these very agricultur
al resources. Moreover, efforts of grow
ing numbers to make a living out of 
dwindling resources per capita are 
sometimes associated with degradation 
and reduction of the productive poten
tial of these resources. In such cases, 
there is a high risk that a vicious circle 
between increasing poverty and 
resource degradation may be estab
lished. 
However, it would be incorrect to 
assume that agricultural resource 
degradation is exclusively a poverty
related phenomenon. There is suffi
cient evidence of resource degradation 
associated with agricultural practices in 
areas which are certainly not poor, e.g. 
overuse of agrochemicals in Europe, 
soil erosion associated with part of 
grain production in North America and 
effluents from intensive livestock oper
ations in many countries. Some of these 
effects are generated or strengthened 
by policies which provide incentives 
for unsustainable practices, e.g. support 
and protection policies which make 
profitable the excessive use of agro
chemicals. Thus, devising policies to 
safeguard agricultuml resources, reduce 
more general adverse environmental 
impacts and make progress towards 
sustainability requires taking account of 
the factors that determine behaviour 
vis-a-vis the resources of both the poor 
in the developing countries and the 
non-poor everywhere. 
Notwithstanding the above-mentioned 
occurrences of increased pressures on 
agricultural resources generated by the 
actions of the non-poor, poverty reduc-

ing development remains the main 
hope for easing such pressures in the 
long term. In the first place, overall 
population growth slows down with 
development and agricultural popula
tion declines; and secondly, there is 
less scope for further increases in per 
caput food consumption when people 
are well fed. The pressures for increas
ing food production and for extracting 
incomes out of agricultural resources in 
non-sustainable ways become accord
ingly less intense at higher levels of 
development. In addition, the objective 
of resource conservation and environ
mental protection ranks higher with 
development in society's hierarchy of 
preferences, while the means to pursue 
this objective are also less scarce. 
In this context, the question of primary 
interest for policy is not only how to 
break the vicious circle between 
increasing poverty and resource degra
dation but also how to manage the 
process of development in ways which 
minimize the trade-offs between it and 
the environment. Later sections in this 
paper summarize, and several chapters 
of the Study discuss more fully, the 
environmental pressures likely to 
emerge in the next 20 years as they can 
be deduced from the production, 
resource use and technology projec
tions of this study. They set the stage 
for examining the options offered by 
technology and other policies to 
respond to this challenge. 

3. Prospective developments 
to year 2010 

3.1 Continuing, but slower, growth 
in world population 

The growth rate of world population 
has been on the decline since the sec
ond half of the 1960s and this is also 
true for the developing countries (fig
ure 1). But the absolute annual incre
ments are currently at their highest 
level, with 85-90 million persons added 
to the world population every year. 
Annual increments of over 80 million 
may persist for about another 20 years 
after which the annual growth of world 
population may decline also in 
absolute terms to reach some 50 mil
lion persons by 2050, according to the 
Medium Variant projections of the UN 
(UN, 1994). The period to 2010 is there
fore at the peak of the historical evolu
tion of world population in terms of 
absolute annual increments. By the 
year 2010 world population is project
ed to grow to 7.0 billion e), up from 
the 5.3 billion of 1990 and the 3.7 bil
lion of only 20 years earlier. 94 percent, 
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or 1.6 billion , o f the to tal increment in 
world population between ] 990 :1I1c1 
2010, will be in the developing COllll

tries. rvloreover, the regiona l patterns o f 
populat ion growth are very disp:l r;:lI e, 
e.g. 2.9 percent p.a. in su b-Sa haran 
Africa , 1."1 percent p.a. in East Asia. 
These demographic trends in the devel
oping countries, in combinat io n w ith 
their still low levels of per caput food 
consumption, wou ld require cont inued 
strong growth in their food supplies. 
Not all these addi tional needs w ill be 
expressed :IS effective market demand. 
The ~lggJ'egate increase in the rood 
avai labilities o f the developing coun
tries is likely to be less than required to 
raise average per caput supplies to lev
els compatible w ith food security for 
all. This is because the genera l devel
opment scene is likely to leave many 
developing countries and population 
groups w ith per capul incomes ~lIl d 
potent ial for access 10 food not much 
above present levels. 

3.2 Bener prospects for overall 
economic growth 

in the Developing COllnlries 
but with significant exceptions 

In the crisis decade or the 1980s, all 
developing reg ions experienced 
declines in per capit~1 incomes, w ith the 
important exception o f Asb, both East 
and South. It is likely that these trends 
w ill be reversed in the fu ture. The lat
est \X/orlel Bank assessment ( \X/orld 
Bank , 1996) indica tes that Asia would 
continue to perform at fairly high ra tes 
of econo mic growth while the 

prospects are for on ly a modest recov
CIY in the Ncar East/North Africa and a 
somewhat more substantial one in Latin 
America/ Caribbean. Sub-Saharan Africa 
would also shift to higher economic 
growth rates compared with the disas
trous 1980s but its per caput income 
wou ld grow only slightly. These devel
opments in Ihe overall economy 
:ilready rorcs ludow the prospect that 
some regions w ill cominue to make 
progress towa rds food security and that 
olhers may not 1ll~lke much progress. 
The \X'cslern developed coumries are 
likel y 10 cont inue to perform as in the 
past. ThL: prospects for the ex-Centrally 
Planned Economies (C PEs) of Europe 
are shrouded in uncert :l inry. Their com
bined GDP is Ihought 10 be at present 
(mid-1990s) "bout 40"10 be low thar of 
the pre-refo nn period. Although the 
decline is boltoming-out, it nuy take a 
long time before sustained growth re
establishes per ca pita incomes of the 
ent ire region at the Ixe-reform levels; 
and , of course, there are under way 
drast ic structural changes affecting the 
d istribution o f income, food trade and 
moda lit ies of access to food. These 
changes w ill have some profound influ
ences in Ihe dem:lIld-supply balance 
and ~I gricullunil lrade of the region. 

3.3 World agricultu ral gro\Vth \ViII 
cont inue to slow down 

The dcwiled :Issessments or the study 
ind icat e th:lt the growth rate o f worlel 
agricultural production at 1.8 percent 
p.a. in the period 1988/90-2010 wi ll be 
lower than in Ihe past. Th is slowdown 

is largely a continuation o f long term 
historica l trends. \'Vorld production 
(gross) grew at 3.0 percent p.a . in the 
19605,2.3 percent p. '1. in the 1970s and 
2.2 percem p .a. in the 1980s. There has 
been futher decelera tion in the first half 
of the 1990s (mainly clue to the col
lapse o f production in the ex-CPEs), so 
that the growth rate of world produc
tion measured over the last 10 ye~lrs 
1985-95 was only 1.6% p.a ., i .. e. nearly 
zero in per GI p ita terms. Some slow
down in world product ion is not a neg
ative outcome per se to the extent that 
it reflects some positive developments 
in the world demographic and de\'el
opment scenes. In the first pbce, and 
as nOled above. world population 
growth has been on the decline. Sec
ondly, more and more countries have 
been raiSing their per ca pita food con
sumption to levels beyond which there 
is limited scope for further increases. 
!'vlost developed countries are in this 
class and they are being gradua lly 
joined by some developing count ries. 
To put it in plain language, people who 
have money 10 buy more food don't 
need to do so, Ihough they will proba
bly continue 10 increase their expendi
ture on food to pa y 1'0 1' the ever 
increasing margins or marketing, pro
cessing, packaging and the services 
that go with them. 
The negative aspect or the slowdown 
has 10 do with the fact th ~lI it has been 
happening and wi ll continue to h~lppen 
while many counlries ancl <I sign if'icanl 
palt of the world popUlation continue 
10 have low ll y inadequate consumption 
levels and :1ccess to food, w ith conse
quent persistence of high levels of 
undernutri tion. In short , the slowdown 
in world agricultural growth is also due 
to the fact that people who would con
sume more do not have sufficient 
incomes to demand more rood and 
cause it to be produced. \X'orld output 
could expand at higher rates than 
envisaged in this study if effective 
dem~lI1d were to grow faster. 
There is in the preced ing discussion a 
notional separation between demand 
and supply: dernand expands indepen
dently o f supply and ca uses production 
to respo nd. If the additional production 
is forthcoming at non-increasing prices. 
one ca nnot speak of const r~lint s 10 

increasing output. This description fits 
fairly well the situation in the more 
advanced countries \vhere incomes and 
demand originate predominantly in 
seClOrs other than agriculture. But it 
applies much less 10 many developing 
countries where incomes of large pans 
o f their population depend, directly 
and indirectly, on agriculture. In such 
silUations, increasing demand and 
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increasing production are in many 
respects two faces of the same coin. 
For if production constraints limit agri
cultural growth, they act as brakes on 
both incomes and demand as well as 
supply. In such situations, one can 
speak of production constraints limiting 
progress towards food security, even 
though such constraints may not apply 
at the world level. 
The policy implication is that in coun
tries with heavy dependence on agri
culture, progress towards improved 
food security depends in major ways 
on making their own agriculture more 
productive, at least until such depen
dence is significantly reduced in the 
process of development. This self-evi
dent conclusion is not new (see, for 
example, Lewis, 1953). It is restated 
here in order to dispel the notion that 
agricultural resource constraints do not 
stand in the way of improving world 
food security just because there is 
probably still ample potential for 
increasing food production in the 
world as a whole. This notwithstand
ing, as development proceeds and poor 
countries reduce their dependence on 
agriculture for income and employ
ment, and become more integrated into 
the world economy, the issue of 
whether there are agricultural resource 
constraints to making progress towards 
food security for all will tend to shift 
from the local level to the global one. 

3.4 Progress in food and nutrition, 
but not for all 

The implications of the demographic 
and overall development prospects, 
together with the assessments of this 
study for production, consumption and 
trade are that per capita food supplies 
for direct human consumption (as mea
sured by the food balance sheets) in 
the developing countries as a whole 
would continue to grow, from the near
ly 2500 calories of 1988/90 and the 
2550 calories of 1992/94 to a little over 
2700 calories by the year 2010 e). It is 
likely that by the year 2010 the Near 
East/North Africa, East Asia (including 
China) and Latin America/Caribbean 
regions will be at or above the 3000 
calorie mark, a significant progress par-

(.) The downward revision of the population 
projections (referred to in footnote 2 above) 
reduced the year 2010 population of the develo
ping countries of the Study by 2.9%. The most 
significant decline is for sub-Sahamn Africa 
(minus 90,1,), in part due to the foreseen effects of 
the AIDS pandemic. Obviously, if the aggregate 
food supplies projected for 2010 were not to be 
affected by the lower projected population (an 
assumption of doubtful validity), then the per 
caput food supplies would be higher than the just 
over 2700 calories indicated here. 
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ticularly for East Asia. South Asia may 
also make significant progress but it 
will still be in 2010 at a middling posi
tion. But the prospects are that per 
caput food supplies in sub-Saharan 
Africa will remain at very low levels. 
Under the circumstances, the incidence 
of undernutrition would decline further 
in the regions with the better prospects. 
However, there could still be 200 mil
lion people undernourished in South 
Asia by the year 2010, while undernu
trition is likely to remain rampant in 
sub-Saharan Africa, with about 30 per
cent of the population (some 260 mil
lion) affected. Thus, the scourge of 
undernutrition in terms of absolute 
numbers affected will tend to shift from 
South Asia to sub-Saharan Africa. These 
estimates are broad orders of magni
tude and relative trends rather than 
precise predictions of what may hap
pen, subject to the necessary caveats 
(see FAO, 1996). They indicate that it is 
likely that undernutrition in the devel
oping countries as a whole will persist 
in 2010, perhaps at somewhat lower 
absolute levels that at present. There
fore, there will be no respite from the 
need for interventions to cope with the 
problem, nor from that of seeking to 
eradicate poverty, the root cause of 
undernutrition. 

3.5 World production of cereals 
to continue to grow, but not 

in per capita terms 

In the past 25 years, per capita produc
tion of cereals for the world as a whole 
grew from 302 kg in 1969nl to a peak 
of 342 kg in 1984/86 but then it 
declined to 327 kg in 1990/92 and to 
309 kg in 1993/95. The Study projected 
world production of cereals of 2334 
million tons for 2010. With the new 
population projections, this translates 
into 332 kg per capita. The implied 
increase from the depressed levels of 
the mid-1990s includes a strong ele
ment of recovery (the 1996 forecast is 
for 314 kg) but even so per capita pro
duction in 2010 would still be below 
the peak of the mid-1980s. This pro
jected lack of strong growth in world 
per caput production of cereals is, 
however, no cause for general alarm 
for the reasons discussed earlier in con
nection with the progre ssive slow
down in world agricultural growth. In 
particular, the consumption require
ments for all uses in the developed 
countries (which had in 1988/90 625 kg 
of per capita total use of cereals and 
accounted for 46 percent of world con
sumption) grow only slowly and may 
fall in per caput terms. These countries 
produce collectively as much as need-

ed for their own consumption and to 
meet the increase in net exports to the 
developing countries. Within limits, 
they could produce more, if more were 
demanded. These prospects are heavily 
influenced by possible developments 
in the ex-CPEs of Europe whose total 
domestic use of cereals would not only 
stop increasing rapidly as in the past 
but may actually fall. This possible 
development has its origin in the 
prospect that per capita consumption 
of livestock products may not recover 
fully to the pre-reform levels, that there 
is significant scope for economies in 
the use of cereals as feed and that post
harvest losses could be reduced signif
icantly. 
The recent decline in the world per 
caput production of cereals has been 
interpreted by some as indicating a 
structural change for the worse in the 
world food trends caused by increas
ingly binding constraints on the side of 
production. However, the decline after 
the mid-1980s had not been associated 
until quite recently with rises in world 
market prices and was to a large mea
sure related to policies of some major 
countries to control the growth of pro
duction in that period (for develop
ments in more recent years, see box 1). 
Therefore, the decline was not sig
nalling the onset of constraints on the 
production side which made it difficult 
to meet the growth of effective 
demand. The real problem must be 
seen in the too slow growth of effective 
demand on the part of those countries 
and population groups with low levels 
of food consumption. 
The preceding discussion indicates that 
the world average per capita produc
tion has only limited value for measur
ing trends in world food security. It can 
also be misleading if it conveys the idea 
that with the world average constant, 
any gains in per caput production of 
one group of countries must be coun
terbalanced by declines in another 
group. This need not be the case. It 
was not so in the 1980s and it will like
ly not be so in the future. This paradox 
is due to the fact that the developing 
countries start with low per caput pro
duction and have high population 
growth rates, and the developed coun
tries are in the opposite situation (for 
an illustration, see table 2.1 in the 
Study). 
In the event, per capita production of 
cereals in the developing countries is 
foreseen to continue growing, from the 
216 kg in 1988/90 to 229 kg in 2010, 
orto 233 kg with the lower projected 
population of UN(1994). But their per 
capita consumption for all uses may 
grow faster than production, from 235 
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THE CEREALS SECTOR OUTLOOK TO 2010 SEEN FROM MID-1996 

World production was projected in 
WAT 2010 to be 2334 million tons 
in 2010 compared with 1679 mil
lion tons in the 3-year average 
1988/90, the base year of the 
Study. If world production had 
evolved along a smooth expansion 
path (but this was not what the 
Study said, on the contrary), it 
should have reached a level of 
1845 million tons in 1995. In the 
event, world production was only 
1712 million tons in 1995 or, more 
appropriately 1770 million tons in 
the 3-year average 94, 95 and fore
cast 96. This significant shortfall 
raises the question whether the 
level projected for 2010 is still a 
realistic one. 
To answer this question, the evolu
tion of production must be obser
ved at a more disaggregated level. 
This is done in figure 2, where it is 
seen that the world shortfall is 
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mostly attributable to develop- Figure 2 - Cereals production (with rice III milled equivalent). 

ments in the region E. Europe/for-
mer USSR. The Study emphasized that the early years of the projection period would be characterized by production 
declines occurring in the economies in transition. It also warned that structural surpluses would be lower or could even 
disappear and that publicly-held stocks could decrease as a result of policy reforms in the major exporting countries. 
These developments have happened in the first half of the 1990s and they coincided with weather-induced production 
declines mainly in the United States, the world's largest cereals exporter. The actual production of the developing coun
tries has been tracking very closely the projection trajectory of the Study. Their net imports for the average of the late
st two years Quly/June years 1994/95 and - forecast - 95/96) are estimated to be 107 million tons, i.e. again close to 
what could be deduced from a smooth interpolation for 1995 along the net imports trajectory of the Study (from 90 mil
lion tons in 88/90 to 162 million tons in 2010). By implication, also their total cereals consumption (production plus net 
imports) has been evolving as indicated by the Study. 

Re-evaluating the world production outlook for 2010 

The extent to which these recent developments should lead to any significant revisions of the above-indicated world 
cereals production projections for 2010 depends on whether any and all of the factors behind the production shortfalls 
in recent years (reforms in the formerly Centrally Planned Economies, weather shocks, policy reforms in the major 
exporting countries leading to lower publicly-held stocks) can be considered to be in the nature of a permanent struc
tural change in the fundamentals of the world cereals economy, naturally beyond the changes already incorporated in 
the projections. Obviously, the production declines in the region E. Europe/former USSR are not in that category. It can 
be fairly safely assumed that the eventual recovery will put the region on a trajectory that would lead its production to 
be near the just over 300 million tons projected for 2010. However, part of the declines in the region's apparent con
sumption (mostly in feed and waste) are likely to prove permanent and this would lead to the emergence of the region 
as a small net exporter, compared with its status as a large net importer in the pre-reform period, as foreseen by the 
Study. 
There is no hard evidence that weather-induced production shortfalls are likely to be more frequent in the future than 
in the past, nor that weather may affect the foreseen trend in production per se. Therefore, there is no compelling rea
son to assume that the projected world production for 2010 (to be understood as an average of at least 3 years) needs 
to be revised for this reason alone. Finally, whatever the pattern of weather fluctuations in the future, their importance 
for world markets must be examined in conjunction with the third above mentioned factor, i.e. the policy reforms away 
from the production of surpluses and towards reduced publicly-held stocks in major exporting countries. This is indeed 
a factor that may prove to be a permanent structural change in the fundamentals of the world cereals economy. There 
is at least a risk that for this reason the world cereals markets could become more volatile in the future, despite the sta
bilizing effect of an increasingly liberalized trading system. The magnitude of this risk is a moot point at the moment 
but it is the subject, together with the required measures to safeguard world food se curity, of particular attention by 
FAO. 
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kg in 1988/90 to 260 kg in 2010 (on the 
basis of the lower projected population 
of UN, 1994), a good part of it for feed 
to support the rapidly growing live
stock sector. This will require further 
growth of net imports from the devel
oped countries, which may grow from 
the 90 million tons of 1988/90 and the 
105-110 million tons of the last three 
years to about 160 million tons in 2010. 
The implied rate of growth of the net 
import requirements is not particularly 
high judged by the historical record. It 
is more like that of the 1980s rather 
than the very rapid one of the 1970s. It 
is slightly higher than what we had pro
jected in the mid-80s for the period 83-
2000 (see figure 3). Financing 
increased food imports may be consid
ered a normal feature of those devel
oping countries in which both incomes 
and consumption, particularly of live
stock products, grow and other sectors 
generate foreign exchange earnings. 
But those developing countries which 
cannot easily finance increased food 
imports from scarce foreign exchange 
earnings will face hardship. It is, there
fore, reasonable to foresee a continued 
role for food aid for a long time to 
come. If policy reforms towards a more 
market oriented international agricul
tural trade system were to limit the 
scope for food aid from surpluses, 
alternative measures will be required to 
meet the needs. In this respect, the 
decision included in the Final Act of the 
Uruguay Round of Multilateral Trade 
Negotiations about measures to attenu
ate the effects on the food importing 
developing countries of an eventual 
rise in world market prices and the pro
visions which favour the holding of 
food security stocks and the continua
tion of food aid flows, assumes partic
ular importance. 

3.6 Modest growth in the demand 
for exports of cereals from the 

major exporting developed regions 

Although the prospects for further 
growth of exports of cereals from the 
major exporting developed countries to 
the developing countries offer some 
scope for further growth of production 
and exports of the former, the 
prospects are for their aggregate net 
exports to the rest of the world to grow 
by much less. This is because part of 
the increments in the net imports of the 
developing countries will be offset by 
declines in those of the ex-CPEs of 
Europe. This region would cease to be 
a large net importer in the future and 
there is a possibility that it could turn 
into a modest net exporter of cereals by 
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2010. Its net imports had fallen from 
the about 35 million tons in the pre
reform period 0979-81) to insignificant 
levels by the mid-1990s. 
There might be some changes in the 
market shares in these total net exports 
of the three major exporting OECD 
areas, W. Europe, N. America and 
Oceania. The policy reforms under way 
and in prospect, in particular in the 
context of the provisions of the Final 
Act of the Uruguay Round, would 
probably lead to W. Europe having a 
smaller share in total exports in the 
future compared with that of the late 
1980s. At least this is what is indicated 
by the results of most analyses con
cerning the possible effects of the poli
cy reforms. These findings are, of 
course, subject to the many caveats 
attached to the assumptions and mod
els on which these analyses are based. 
Indeed, some more recent studies indi
cate that, under further policy reforms, 
the European Union could increase fur
ther its net exports of cereals, part of 
which without export subsidies, after 
the year 2000 (Folmer et al., 1995; 
CARD, 1996). 

3.7 Continuing strong growth 
in the livestock sector 

The past trends for the livestock sector 
in developing countries to grow at a 
relatively high rate are set to continue, 
though in attenuated form. Part of the 
growth in their cereal imports will be 
for feed to support the increased pro
duction and consumption of livestock 
products. However, the consumption 
of livestock products in the developing 

180.0 

countries will still be well below that of 
the developed countries in per caput 
terms in the year 2010. These averages 
for the developing countries mask wide 
regional and country diversities with 
East Asia, particularly China, surging 
ahead (see Alexandratos, 1996a) while 
in both South Asia and sub-Saharan 
Africa consumption will generally 
remain at very low levels. The dispari
ties reflect those in incomes as well as 
production constraints. The latter are a 
factor in the unfavourable nutritional 
prospects of some countries in which 
livestock products, particularly milk, 
are a major staple food, e.g. in the pas
toral societies. 
The livestock sector of the developed 
countries may also grow, but at much 
slower rates compared with the past, 
with per caput consumption growing 
only for pOUltry meat. This would 
reflect the prospect that (a) in the ex
CPEs the production and per caput 
consumption of livestock products may 
take a long time to recover to near pre
reform levels after the sharp initial 
declines, and (b) the other developed 
countries have generally high levels of 
per caput consumption. 
With the continued growth of the live
stock sector in the developing coun
tries, their use of cereals as feed will 
continue to grow fast and it may more 
than double by the year 2010 to some 
340 million tons, about 23 percent of 
their total use. This increasing propor
tion of total cereals supplies used to 
feed animals in the developing coun
tries may give rise for concern given 
the persistence of undernutrition. The 
concern would be well founded if the 
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use of cereals for feed diverted supplies 
that would be otherwise available for 
use by the poor as direct food. This 
could happen but only in situations 
where the additional demand for feed 
would raise prices rather than supplies 
(whether from domestic production or 
imports) and price the poor out of the 
market. There are reasons to believe 
that this is the exception rather than the 
rule. 

3.8 Roots, tubers, plantains: 
continuing importance in the total 
food supplies of countries in the 

humid tropics 

Roots, tubers and plantains account for 
some 40 percent of total food supplies 
(in terms of calories) for about one half 
of the population of sub-Saharan 
Africa, where overall food supplies are 
at very low levels. Some other coun
tries in both Africa and Latin Ameri
ca/Caribbean also depend significantly 
on these staples. Production could be 
increased, and will do so, to meet 
future needs. However, the past trends 
have been for per caput consumption 
to decline, at least as far as it can be 
ascertained from the imprecise statistics 
for this sector. The decline has reflect
ed essentially trends towards urbaniza
tion where the high perishability and 
labour-intensive nature of preparation 
for consumption make them less pre
ferred foods. With increasing urbaniza
tion, it can be expected that there will 
be further, though modest, declines in 
average per caput consumption. But 
dependence of these countries on 
these products for their total food sup
plies will continue to be high. The 
trend towards decline in per caput con
sumption may be attenuated if import
ed cereals were to become scarcer, 
which may well be the case if policy 
reforms in the developed countries 
were to raise prices and reduce sup
plies for concessionary sales and food 
aid. Likewise, further research into con
verting starchy roots into less perish
able and more convenient food prod
ucts for the urban population could 
contribute to attenuate these trends. 

3.9 The oikrops sector of the 
Developing Countries: continued 

rapid growth in prospect 

In the 20 years to 1990 the oilcrops sec
tor of the developing countries grew 
fast and underwent radical structural 
change. The oil palm in East Asia and 
soybeans in South America exhibited 
spectacular growth. The shares of these 
products and regions in total oilcrop 
production increased rapidly and those 
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of the other oikrops of the developing 
countries (coconuts, groundnuts, cot
tonseed, sesame) and of the other 
regions declined accordingly. 
The production growth of the sector 
will continue to be above-average com
pared with the rest of agriculture. Struc
tural change will also continue, but at a 
much slower pace compared with the 
past. The expansion of the oilpalm sec
tor will continue to be the most rapid, 
increasing its share to perhaps 38 per
cent, up from 32 percent at present and 
only 16 percent 20 years ago. Soybean 
production in South America will also 
continue to grow rapidly, but nothing 
like the 12-fold increase of the last 20 
years, when growth had started from a 
very low base. The continuation of fair
ly high growth rates of the oilcrops sec
tor reflect the rapid increase in con
sumption of the developing countries 
for both vegetable oils for food and 
oil seed proteins in support of their 
rapidly growing livestock sectors. They 
would also increase further their 
exports of oils and to a lesser extent 
those of oilmeals to the rest of the 
world. 

3.10 Slower growth in the other 
main agricultural exports 

of the Developing Countries 

There are well known reasons why the 
generally unfavourable trends in the 
net exports of the major export com
modities of the developing countries to 
the rest of the world may continue. For 
sugar, the reason is mostly the less
than-average reduction in support and 
protection and in the subsidized 
exports of major developed countries. 
Then, the ex-CPEs are likely to be 
much smaller net importers in the 
future. Therefore, net exports to the 
developed countries will likely contin
ue to fall. But the developing exporting 
countries are likely to continue to 
expand exports because there are 
growing markets in the net importing 
developing countries, which increased 
their net imports nearly four-fold in the 
last 20 years. 
Unlike sugar and some other major 
export commodities, cqffee and cocoa 
are produced only in the developing 
countries and consumed mostly in the 
Western developed countries, where 
per caput consumption levels are 
already generally high. Therefore, 
efforts by developing countries to 
increase supplies in competition with 
each other translates into small increas
es in the volume of exports and large 
declines in prices. For the longer term, 
thmre is scope for the situation to 
improve given the low consumption 

levels prevailing in the ex-CPEs and the 
developing countries themselves. But 
little of this scope may materialize in 
the form of increased consumption and 
imports in the next 20 years. Therefore, 
growth in net exports of about 25 per
cent, and somewhat higher in produc
tion, is a likely outcome. For tea, there 
are somewhat better prospects for pro
duction growth, though not for exports, 
because a good proportion of produc
tion is consumed in the developing 
countries themselves and per caput 
consumption will continue to increase. 
Finally, exports of bananas have better 
prospects than those of the tropical 
beverages since there is still scope for 
per caput consumption to increase in 
the developed countries. 
In general, for the commodities pro
duced only or mainly in developing 
countries competing with each other 
and consumed mostly in developed 
countries with nearly saturated con
sumption levels, the prospects for 
export earnings will continue to be 
dominated by movements in prices 
rather than volumes. The very long run 
remedy to declining prices may be 
found in the growth of consumption in 
yet unsaturated markets (ex-CPEs and 
developing countries themselves) and 
ultimately in the general development 
of the producing countries themselves. 
The latter factor is important because it 
will create alternative income-earning 
opportunities and put a floor to how 
low the returns to labour in these com
modity sectors may fall before supply 
contracts and prices recover. 
Finally, the prospects for some agricul
tural raw materials traditionally export
ed from the developing countries offer 
limited scope for growth in net export 
earnings, though for different, and not 
always negative, reasons. Thus, net 
exports of tobacco to the developed 
countries may not grow at all because 
their consumption is on the decline 
while it is on a rapid growth path in the 
developing countries themselves. For 
cotton, the developing countries have 
recently turned from being a net 
exporter to become a net importer and 
will further increase their net imports in 
the future. This is, on the whole, a pos
itive development because it reflects 
their growing and increasingly export
oriented textiles industry. These trends 
could become even more pronounced 
if restrictions to textile exports become 
less stringent or are abolished. Similar 
considerations apply to the hides and 
skins sector and the associated expan
sion of exports of leather goods. Final
ly, natural rnbberexports to the devel
oped countries would continue to 
grow, but also here the developing 

41 



countries will gradually increase their 
share in world consumption and may, 
by the year 2010, account for over one 
half of the world total, compared with 
less than one quarter 20 years ago. 
Much of the expansion of consumption 
will be in East Asia. 

3.11 The Developing Countries 
likely to turn from net agricultural 

exporters to net importers 

The prospective developments present
ed above for the major commodity sec
tors indicate that the net imports of the 
developing countries of the agricultural 
commodities for which they are or may 
become net importers will be growing 
faster than their net exports of their 
major export commodities. These 
trends in import and export volumes 
point firmly in the direction of the 
developing countries' combined agri
cultural trade account switching from 
surplus to deficit. The movement in this 
direction has been evident for some 
time in the historical period. The posi
tive net balance of trade on agricultur
al account shrank rapidly in the 1970s 
when food imports from the developed 
countries exploded. Although the trend 
was somewhat reversed in the 1980s 
the overall surplus was only $5.0 billion 
in 1988/90 compared with $17.5 billion 
in 1969/71 (both at 1988/90 prices). 
These trends may be attenuated by the 
emergence as major agricultural 
exports of the developing countries of 
more dynamic products with significant 
market potential in the developed 
countries, e.g. cut flowers and tropical 
fruit. The prospect that the developing 
countries may turn into net agricultural 
importers does not by itself say much 
about the welfare implications of this 
turnaround. It is certain that it will have 
a negative impact on the welfare of 
those countries which will continue to 
depend heavily on slowly growing 
agricultural exports to finance their 
food and other imports. There are 
many low-income countries in this situ
ation and they include those which 
depend heavily on agricultural export 
commodities with limited growth 
prospects. However, for other countries 
these prospects are part and parcel of 
the development process. These are 
the countries whose increased imports 
or reduced exports of agricultural raw 
materials are more than compensated 
by growing exports of the related man
ufactures; and those in which the 
increased food imports reflect their 
growing incomes and food consump
tion and are financed from export earn
ings of other sectors. 
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4. Factors in the growth of 
agriculture in Developing 
Countries 

4.1 Further intensification in 
prospect, with yield growth the 

mainstay of production increases 

The production outcomes presented 
earlier will depend on further intensifi
cation of agriculture in the developing 
countries: yields will be higher, more 
land will be brought into cultivation 
and irrigated, and the existing land will 
be used more intensively (multiple 
cropping and reduced fallow periods). 
Yield growth has been the mainstay of 
production increases in the past. It will 
be more so in the future, particularly in 
the land-scarce regions of Asia and 
Near East/North Africa. At present, 
average yields differ widely among 
countries. However, comparisons of 
average yields convey only limited 
information about the potential for lag
ging countries to catkh up with the 
ones achieving higher yields. This is 
because agroecological conditions dif
fer widely among countries and farm
ing environments. For example, the 5.0 
tons/ha average wheat yield of Egypt 
reflects the fact that wheat is irrigated. 
This yield is not achievable by coun
tries in which wheat is, and will con
tinue to be, predominantly rainfed in 
adverse agroecological conditions. 
Therefore, agroecological differences 
among countries must be taken into 
account before any judgement can be 
passed as to the potential for yield 
growth. It is for this reason that a 
painstaking assembly and collation of 
data on yields achieved in the different 
countries in six agroecological environ
ments (five rainfed and one irrigated -
hereafter referred to as "land classes", 
see below) was undertaken for this 
study. The resulting data are not perfect 
and it has not been possible to assem
ble sufficient information for China. But 
for the other developing countries 
these imperfect data can go a long way 
towards permitting an assessment of 
yield growth potential which is far 
superior to that based only on average 
yields. The resulting trajectory of the 
aggregate yield of the main cereals 
(wheat, rice and maize) of the devel
oping countries is depicted in figure 4, 
which also shows our projection of the 
mid-1980s for the period 1983-2000 
(Alexandratos, 1988). With these 
caveats in mind, the dependence of the 
production outcomes presented earlier 
on yield growth, and how credible the 
yield projections may be, can be illus
trated as follows: The average irrigated 

rice yield in the developing countries is 
today 3.7 tons/ha, but some countries 
achieve under 2.0 tons and others 10.0 
tons. The one fifth of countries with the 
highest yields achieve an average of 6.7 
tons. The country-by-country assess
ment of prospects for irrigated rice indi
cate that the average irrigated rice yield 
of all countries could be 5.2 tons/ha in 
year 2010. This means that in 20 years' 
time the average irrigated rice yield for 
all countries may be still below that 
achieved today by the top fifth of coun
tries with the highest yields. This may 
appear conservative, but it is a "best 
guess" outcome of the judgements 
made for individual countries taking 
into account both differences among 
countries in the quality of irrigated 
lands as well in the socioeconomic 
environments which condition the pace 
of adoption of yield-increasing tech
nologies. Similar considerations apply 
also to the rate at which average yields 
of other crops in each land class may 
edge upwards towards those achieved 
by the best performing countries today. 
Thus, the average yield of rainfed 
wheat in sub-humid land may grow 
from 1.7 to 2.1 tons/ha, compared with 
the 2.3 tons/ha achieved today by the 
top fifth of countries. For sub-humid 
rainfed maize the corresponding num
bers are for the average yield to grow 
from 1.8 to 2.6 tons/ha compared with 
2.8 tons/ha achieved by the top 20 per
cent of countries today. And so on for 
other crops and land classes (data and 
projections for cereals yields are shown 
in table 2; for more details see Chapter 
4 . of the Study). Naturally, further 
growth in yields, even at the lower 
rates projected here compared with the 
past, will not come about unless the 
research effort continues unabated. The 
effects of research on yield growth may 
manifest themselves in different ways 
compared with the past: more impact 
through lower, evolutionary growth in 
average yields based on adaptive and 
maintenance research and less through 
the achievement of quantum leaps in 
yield ceilings. As a result, the inter
country differentials in average yields 
may narrow a little, though they will 
remain very wide. For example, for 
wheat and rice, average yields of coun
tries at the bottom of the yield league 
may still be in 2010 only one fifth of 
those achieved by the ten percent of 
countries at the top; and those of the 
largest producers may still be only one 
half those achieved by the countries at 
the top. Moreover, continuing research 
effort is needed for the crops and 
unfavourable environments which had 
been neglected in the past, as well as 
for preventing declines and maintain-



ing and perhaps increasing yields in 
those farming conditions where yields 
achieved are near the ceilings of exper
iment station yields. 

4.2 Land in crop production 
to expand and to be used 

more intensively 

The developing countries (excluding 
China) have about 2.5 billion ha of land 
on which rainfed crops could achieve 
reasonable yields, depending on the 
technology used (see table 3). Over 80 
percent of it is in the two land-abun
dant regions, sub-Saharan Africa and 
Latin America/Caribbean. The differ
ences in land/person ratios among 
regions are enormous, with Asia and 
the Near East/North Africa region hav
ing particularly low land availabilities 
per caput. Of this total land, with rain
fed production potential, about 720 
million ha are currently used in crop 
production and another 36 million ha 
of land so used comes from desert land 
which has been irrigated. The projec
tions of this study would require 
increases in the different countries 
which sum up to about 90 million ha. 
Thus, by the year 2010, the total land in 
crop production could be some 850 
million ha. The expansion would most
ly be in sub-Saharan Africa and Latin 
America/Caribbean, some in East Asia 
(excluding China) and very little in the 
other two regions. Of the some 760 
million ha in agricultural use at present, 
only about 600 million ha are cropped 
and harvested in any given year. This is 
because land is being used at very dif-
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Figure 4 - Yield ofwheal. rice (paddy) and maize, Developing Countries (excluding China). 

ferent intensities in the different 
regions and agroecological zones. 
Thus, it is estimated that only about 55 
percent of the land in regular crop pro
duction is cropped and harvested in 
any given year in sub-Saharan Africa 
(the rest being fallow), while the aver
age cropping intensity (the ratio of har
vested area to arable land) is about 110 
percent in South Asia, reflecting mainly 
the multiple cropping in the region's 
substantial areas under irrigation as 
well as the region's more general land 
scarcity. It is foreseen that the land 
needs for crop production growth will 

come in part from further increases in 
cropping intensities, and the average 
for the developing countries as a whole 
could rise from 79 percent at present to 
85 percent in the year 2010. Thus, land 
cropped and harvested in an average 
year would increase from 600 million 
ha at present to about 720 million ha in 
year 2010, or 120 million ha increase 
compared with the 90 million ha of 
new land to be brought in crop pro
duction. Achievement of the increased 
intensities and higher yields depends 
crucially on maintenance of irrigation 
and its further expansion by 23 million 

Table 2 Cereal yields in major agro-ecologlcalland classes and inter-country differences, Developing Countries (excluding China). 

Percent Yields (1) (tonslha) 
of production coming 

Productlland class from the given Average (weighted) Country range (2) land class, 
1988-90 1988-90 2010 1969-71 1988-90 2010 

Rice (paddy). all land classes 100 2.8 3.8 0.9 - 4.6 0.9 - 6.6 1.5 - 7.2 
Irrigated 58 3.7 5.2 1.7 - 7.2 3.4 - 8.0 
Fluvisols and Gleysols 24 2.4 3.1 1.0 - 3.6 1.4 - 4.0 

Wheat, all land classes 100 1.9 2.7 0.5 - 2.7 0.8 - 5.1 1.2 - 6.4 
Irrigated 60 2.4 3.3 1.1 - 5.4 1.9 - 6.7 
Rainfed. sub-humid 21 1.7 2.1 0.9 - 2.9 1.2 - 4.1 

Maize. all land classes 100 1.8 2.5 0.6 - 3.1 0.6 - 4.9 1.1 - 6.0 
Irrigated 24 3.8 4.6 1.6 - 7.9 2.2 - 8.4 
Rainfed. sub-humid 49 1.8 2.6 0.6 - 3.7 1.2 - 4.1 
Rainfed. humid 17 1.3 1.7 0.4 - 2.8 0.8 - 3.6 

Millet, all land classes 100 0.7 0.8 0.4 - 1.3 0.3 - 1.4 0.6 -1.7 
Rainfed. dry semi-arid 18 0.4 0.5 0.1 - 0.6 0.3 - 0.8 
Rainfed. sub-humid 27 0.9 1.1 0.6 - 1.8 0.7 - 2.2 

Sorghum, all land classes 100 1.0 1.2 0.3 - 2.8 0.4 - 3.4 0.6 - 3.7 
Rainfed, dry semi-arid 11 0.5 0.6 0.3 -1.0 0.4 - 1.2 
Rainfed, sub-humid 32 1.3 1.7 0.6 - 3.5 0.9 - 3.9 

~11 Yields of countries with at least 50 000 ha in the land class and crop and year shown. 
2 Simple averages of the yields of the bottom 10 percent and top 10 percent of the countriesranked by yield level (not always the same countries in the top or bottom deciles in each year). 
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Table 3 Land with rainted crop production potential, Developing Countries (excluding China). 

Class Name Moisture regime Land quality (') 
(LGP in days) (') 

Potential 

1988-90 

ATt Dry semi-arid 75-119 VS,S,MS 154 86 
AT2 Moist semi-arid 120-179 VS,S 350 148 
AT3 Sub-humid 180-269 VS,S 594 222 
AT4 Humid 270+ VS,S 598 

I 201 
AT5 Marginally suitable land in the 

moist semi-arid, sub-humid, 120+ MS 518 
humid classes 

AT6 AuvisolslGleysols Naturally flooded VS,S 258 

~ 64 
AT7 Marginally suitable 

Naturally flooded MS 65 J FluvisolslGleysols 

Total with rainfed potential 
(of which irrigated) 
Additional irrigation on non-suita-
ble (arid and hyperarid) land 

Grand Total 

n lGP = length of groVling period. 
, VS = very suitable, S = suitable, MS = marginally suitable. 

ha or 19 percent. This is a lower rate of 
expansion than in the past because of 
the well known problems of increasing 
unit costs of irrigation investment and 
scarcity of water resources and suitable 
sites, as well as the enhanced attention 
paid to avoiding adverse environmental 
impacts. Given these constraints, but 
also for reasons of efficiency, the 
emphasis in the future will be more on 
making more efficient use of water and 
expanding simple water conservation 
and water harvesting techniques and 
less on indiscriminate expansion of for
mal irrigation. The bulk of additional 
irrigation would be in South Asia, 
which now accounts for 52 percent of 
all irrigation of the developing coun
tries (excluding China), a share it will 
maintain in the future. It is noted that 
the above-mentioned 23 million ha of 
additional irrigation is a net increment. 
In practice, the gross investment 
requirements for irrigation will have to 
cover a much wider area to account for 
rehabilitation of existing irrigated areas 
and to substitute for those permanently 
lost because of degradation. 

4.3 Would agricultural expansion 
encroach on the forest? 

The FAO Forest Resources Assessment 
1990 (FAO, 1993) produced data on the 
forest land of the tropical countries. Of 
the developing countries of the Study 

(') It is noted that data on protected areas for 63 
out of these 69 countries indicate that some 380 
million ha are in this class, of which some 200 
million are on land witOh agricultuml potential 
but not in agricultuml use. 
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2.537 721 
(87) 

36 36 

2.573 757 

for which the data on land with crop 
production potential were estimated, 
the forest area data are available for 
only 69 countries. The following com
ments examine the extent to which 
agricultural expansion may encroach 
on the forest. They, therefore, refer 
only to the subset of the 69 countries 
which account for all but 4 percent of 
the total tropical forest area in the FAO 
Forest Resources Assessment. They are 
also speculative because the extent of 
overlap between the forest and the 
land with agricultural potential is not 
fully known. Only some elements of 
such overlap can be deduced indirect
ly. Subject to the data caveats, the situ
ation in these 69 countries is one 
whereby 85 million ha are projected to 
be converted to agriculture in 20 years 
out of a total 1720 million ha of land 
with agricultural potential but not in 
crop production use at present. The 
extent to which this land overlaps with 
the forest area is not fully known, but a 
minimum estimate (derived as 
explained in Chapter 4 of the Study) is 
about 800 million ha and the real over
lap is probably much larger CS). Not 
much more can be said on this matter, 
except perhaps that if all the additional 
land for agriculture were to come from 
the forest areas, it would imply an 
annual rate of deforestation of 4.2 mil
lion ha, or 0.25 percent p.a. of the total 
forest area of these 69 countries of 1690 
million ha. This compares with the 
some 15 million ha (0.8 percent p.a.) of 
annual deforestation estimated for the 
1980s. This latter figure, however, 
includes deforestation from all causes, 
not only from formal expansion of crop 

Million ha 

In-use Balance 

2010 1988-90 2010 

92 68 62 
161 202 189 
249 372 344 

232 915 883 

77 259 246 

812 1.816 1.725 
(108) 

38 

850 1.816 1.725 

production. In particular, deforestation 
results from expansion of grazing (not 
included in the estimates of this study) 
and informal, unrecorded, agriculture 
using much more land than considered 
necessary to achieve the crop produc
tion increases. It also includes defor
estation from logging of areas not yet 
reforested by natural regrowth and 
from fuelwood gathering opef"d.tions. 
To the extent that expansion of grazing, 
informal agriculture, overcutting for 
fuelwood and unsustainable logging 
continue in the future it must be 
expected that deforestation will contin
ue at a much greater rate than needed 
for expansion of formal agriculture. 

4.4 Other claims on land 

Land with agricultural potential is 
increasingly occupied by human settle
ments and infrastructure. Rough esti
mates for the developing countries 
(excluding China) indicate that such 
uses of land may be about 94 million 
ha, or 0.033 ha per caput (3000 per
sons/kml

), but with this ratio varying 
widely among countries, depending on 
overall population densities. Not all 
human settlements are on land with 
agricultural potential, but about 50 mil
lion ha probably are in this category. 
With population growth, more land will 
be diverted to human settlements and 
infrastructure, though perhaps not in 
proportion, because with increasing 
population densities the land so used 
per person will tend to decline to per
haps 0.03 ha. This means that land in 
human settlements may increase to 128 
million ha, of which perhaps some 70 



million would be land with agricultural 
potential, an increase of the latter of 20 
million ha. This potential use must 
therefore be added to that for the 
expansion of crop production proper, 
discussed above, to obtain an idea on 
future claims on the land with agricul
tural potential. 

4.5 Further growth in fertilizer use 
and some in pesticide use in the 

Developing Countries 

The developing countries (excluding 
China) use some 37 million tons of fer
tilizer (in terms of nutrients NPK). Such 
use increased fourfold in the last 20 
years, though the growth rate of the 
19BOs was much lower than that of the 
1970s. At present, the fertilizer use rates 
have reached 62 kg/ha of harvested 
area (about one half the average of the 
developed countries), but with very 
wide differences, ranging regionally 
from 11 kg in sub-Saharan African to 90 
kg in Near East/North Africa. The scope 
for further increases is much less than 
in the past. This, in combination with 
the lower rate of growth of agriculture, 
will tend to make for further declines in 
the growth rate of fertilizer consump
tion, perhaps to 3.B percent p.a. in the 
period to 2010. Thus, projected fertiliz
er consumption in the developing 
countries (excluding China) may rise to 
some BO million tons and the applica
tion rate to some 110 kg/ha. The envi
ronmental dimensions of this prospec
tive development are discussed in 
Chapters 11-13 of the Study. Here it is 
worth noting that while there are prob
lems from excessive use in some irri
gated areas of the developing coun
tries, there are also problems from too 
little use in other areas, where it is 
associated with land degradation due 
to nutrient mining. Sub-Saharan Africa 
uses only 11 kg/ha. Even a doubling by 
2010, as projected here, would still be 
too little for eliminating nutrient mining 
in some areas. Traditional plant pro
tection methods (tillage, burning, crop 
rotation) remain important in deVelop
ing countries. However, methods based 
on the use of chemical pesticides have 
become widely used in recent decades. 
It is estimated that in the mid-19BOs the 
developing countries accounted for 
about one fifth of world consumption 
of pesticides (active ingredient). They 
account for about 50 percent of world 
use of insecticides, but for much small
er proportions of fungicides and herbi
cides. This reflects both agroecological 
and economic factors, e.g. higher inci
dence of insects in the humid tropics 
and cheaper labour for weed control. 
With labour costs rising in some coun-
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tries, it can be expected that chemical 
herbicides will be used more widely. 
The intensification of production and 
the expansion of agriculture into new 
areas in the developing countries could 
translate into further growth of pesti
cide use. Such growth could be con
tained at fairly low rates, through a 
combination of technological change, 
improved management and incentives 
and increasing resort to methods of 
integrated pest management (IPM). 
These prospects for the developing 
countries contrast with those for the 
developed countries where the lower 
growth of agriculture and the policies 
for pesticides as well as further spread 
of IPM could eventually lead to 
absolute declines in total use. 

5. Further pressures 
on agricultural resources 
and the environment 
The pressures for conversion to agri
cultural use and human settlements of 
land with agricultural potential were 
dealt with in the preceding section. On 
the whole such claims (110 million ha 
in all developing countries, excluding 
China) over the next 20 years would 
appear small when compared with 
about 1.B billion ha of land with agri
cultural potential not occupied by 
either of the two uses. However, land 
scarcities are very acute in some coun
tries and regions, viz. South Asia and 
Near East/North Africa. Even the small 
increases foreseen for them are a sig
nificant part of their still unused land. 
For example, the increments for these 
two uses would claim about 25 percent 
of the still unused land with agricultur
al potential in South Asia. There will be 
little land left for further expansion 
beyond the year 2010. It is noted that 
additional land for agriculture in South 
Asia will be needed even after allowing 
for further intensification. The latter 
could raise cropping intensities from 
112 percent to 122 percent and double 
the fertilizer use rate per ha. 
Even though land constraints are 
severe in some countries and regions, 
those of freshwater supplies for agri
culture are even more limiting for many 
more countries. The increasing claims 
on agricultural land for non-agricultural 
uses are minor when compared with 
those placed on water resources, 
because the per caput non-agricultural 
use of water tends to rise very rapidly 
with urbanization and industrialization. 
Competition between agriculture and 
the other sectors for dwindling per 
caput availabilities of freshwater will 
become more intense in the future and 
in most cases it can only be accommo-

dated by increasing the efficiency in 
water use. Degradation of soils is esti
mated to affect some 1.2 billion ha of 
land world-wide, of which about 450 
million ha is in Asia. Among the caus
es, deforestation and overgrazing prob
ably contribute one third each, with the 
bulk of the balance due mostly to mis
management of arable land. Soil (water 
and wind) erosion accounts for just 
over 1 billion ha of total degradation, 
with the balance due to chemical and 
physical degradation. Both man-made 
and natural processes (e.g. upward 
movements in the earth's crust) cause 
soil degradation. Some degradation will 
continue to occur in the future but the 
relationship between soil erosion and 
productivity loss is complex and more 
work is needed before firm conclusions 
can be drawn about the impact of soil 
erosion on yields. Degradation from 
nutrient mining is a serious problem, 
particularly in the semi-arid areas of 
sub-Saharan Africa where livestock 
manure is in short supply and the use 
of mineral fertilizer is seldom econom
ic. The problem will probably continue 
to exist over the next 20 years. Degra
dation from salinization of soils is pri
marily a problem of irrigated areas, but 
also occurs in hot dry zones. Available 
estimates of irrigated land losses from 
this cause vary widely while 10-15 per
cent of irrigated land is to some extent 
degraded through waterlogging and 
salinization. Desertification (broadly: 
land degradation in dryland areas) is 
estimated to affect some 30 percent of 
the world's land surface. More recent 
thinking on desertification points to a 
growing consensus that the past esti
mates of area affected were greatly 
exaggerated. Some of the more 
extreme estimates were due to weak
nesses in the methodology used to pro
duce them. It is now recognized that 
drylands are much more resilient to 
drought and to man's abuse than previ
ously thought. However, further expan
sion of agriculture into fragile soils in 
the dryland areas would contribute to 
increasing problems from this source. 
Water contamination of agricultural 
origin (salt concentrations in irrigated 
areas, contamination from fertilizer and 
pesticides as well as from effluents of 
intensive livestock units and fish farms) 
will likely increase further because of 
the long length of time required for 
appropriate corrective action. 
As regards pesticides, it is assumed that 
greater emphasis on integrated pest 
management and concerns about 
health and ecosystem conservation will 
tend to reduce the growth rate of pes
ticide use. But the more intensive use 
of land (reduced fallows, more multiple 
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cropping) as well as the higher than 
average growth of the vegetables sector 
will contribute to further, though mod
est, increases in pesticide use in the 
developing countries. Further expan
sion and intensification of agriculture 
will also contribute to intensified pres
sures on the environment of a global 
nature. Deforestation will affect 
adversely the dual role of forests as 
habitats for biodiversity and as major 
carbon sinks. Biodiversity will also like
ly suffer from possible further draining 
of wetlands for conversion to agricul
ture, even though this conversion may 
affect only a minor proportion of total 
wetlands. Additionally, agriculture will 
continue to contribute to the growth of 
greenhouse gases in the atmosphere 
(biomass burning in the process of 
deforestation, and methane emissions 
from rice cultivation and from ruminant 
livestock). The eventual impacts of cli
mate change are still uncertain, but on 
present evidence they may affect par
ticularly adversely those regions 
already vulnerable to present day cli
mate variation, notably sub-Saharan 
Africa. The effects of an eventual rise in 
the sea level would also be severe for 
some countries and affect a good part 
of their high quality land resources. For 
the present and more immediate future, 
increased CO? levels appear to have a 
positive effect on agriculture in gener
al, because they contribute to higher 
yields through faster growth of plant 
biomass and better water utilization in 
many crops. 

6. Technological and other 
policies to minimize trade-offs 
between agricultural 
development 
and the environment 

Existing and possible future technolo
gies provide scope for responding, 
wholly or partially, to the increased 
pressures of agricultural origin on the 
environment. Exploring the potential 
for doing so requires shifting technolo
gy from "hardware" solutions requiring 
large inputs of fixed and variable capi
tal, e.g. machine-made land terraces or 
pesticides, to solutions based on more 
sophisticated, knowledge and informa
tion-intensive resource management 
practices which can lower both off
farm costs and environmental pres
sures. This is not to suggest that a new 
technological approach is sufficient by 
itself. Much will depend on policies 
and institutional measures providing 
incentives needed for farmers, forest 
users and fishermen to adopt sustain
able technologies and resource man-
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agement practices. Institutional mea
sures will include the establishment of 
well defined property or user rights for 
public and private resources, as well as 
enhanced peoples' participation and 
decentralized resource management. 
It is noted from the outset that the gen
eral debate regarding the merits of low 
or high external input technological 
development paths for agriculture has 
run its course, and there is growing 
acceptance that neither of the two 
approaches has the whole answer. 
What is required is a balanced integra
tion of the two systems. For example, 
the use of mineral fertilizer will contin
ue to grow but it cannot in many situa
tions provide all the inputs necessary to 
maintain soil fertility and must be asso
ciated with organic manures and other 
biological inputs as part of an integrat
ed plant nutrition system (IPNS). 
More generally, the extent to which 
countries will follow more· environ
ment-friendly practices depends on 
their socioeconomic and natural 
resource situations. The developed 
countries are in a better position to do 
so, and are moving in this direction. In 
contrast, the developing countries are 
in much greater need to improve the 
management of their agricultural 
resources because their livelihoods 
depend crucially on them. At the same 
time, however, they are in greater need 
than the developed countries to 
increase production through intensifi
cation and have much less access to 
technologies and resources for more 
sustainable production. But there is 
much scope for improvement and for 
minimizing trade-offs between more 
production and the environment even 
under these unfavourable conditions. 
The important thing is for policies to 
recognise that the first priority of many 
farmers is household food security and 
family welfare. Thus efforts to minimize 
trade-offs between more production 
and the environment must be centred 
on actions that improve household 
food security and are profitable on time 
scales which meet the farmers' differing 
circumstances or risk perceptions. 
It is now well recognized that the past 
heavy dependence of the agricultural 
development of the developing coun
tries on the transfer of technologies and 
management practices of the devel
oped countries contributed to raise 
production and productivity, but it had 
some undesirable effects, e.g. discour
agement of mixed cropping and mini
mal tillage practices, dominance of 
mineral fertilizer, emphasis on engi
neering rather than biological 
approaches to soil stabilization, neglect 
of semi-arid areas and crops, etc. Cor-

rective action would require a shift in 
national and international research pri
orities, with particular emphasis on 
technologies which are not too risky 
and are profitable at early stages in the 
adoption process. Efforts to build on 
indigenous techni cal knowledge hold 
promise, but there is no guarantee that 
they will be sufficient in isolation. 
In the quest for limiting land and water 
degradation, the wider adoption of 
known techniques of soil conservation 
with low external capital requirements 
could help boost or stabilize yields in 
the first half of the projection period. 
Dryland areas in sub-Saharan Africa 
and Asia could benefit from such tech
niques, as would slopelands in the 
humid tropics. Likewise, efforts for 
dealing with the salinization problem 
could benefit from integration of the 
standard corrective action (drainage, 
canal lining) with a more holistic 
approach to water management, e.g. 
conjunctive use of surface and ground
water and parallel use of canal and 
tubewell systems. More generally, the 
increasing dependence on raising 
water use efficiency for coping with the 
growing water shortages will require 
some radical rethinking of policy 
approaches to pricing water and to 
needed institutional changes. 
Wider adoption of integrated plant 
nutrition, its further development and 
improved management of input use 
provide the main technological way to 
meeting the challenge of required 
increases in nutrient supplies in sup
port of more production while mini
mizing adverse effects on the environ
ment. Likewise, integrated pest man
agement is to be the mainstay of efforts 
in the plant protection area, with prior
ity to the crops accounting for the bulk 
of pesticide use: cotton, maize, soy
beans, fruit and vegetables. 
In the livestock sector, there is much in 
the technological pipeline to meet the 
challenge of moving towards more sus
tainable production systems. Policies in 
this direction could have an impact 
well before 2010. The aims would be to 
compensate for the lack or poor quali
ty of land through measures to raise 
pasture and rangeland output and 
improve management systems; to bring 
about a closer integration of crop and 
livestock production; to raise the sup
ply and quality of supplementary feeds; 
to achieve genetic improvements from 
conventional breeding and modern 
biotechnical tools; and to complement 
these gains with cheaper and more 
effective animal health measures. 
Biotechnology offers a range of applica
tions for plant and animal production. 
Some are likely to have an increasing 



impact well before 2010; others in the 
longer term. The former include tissue 
culture of virus-free stocks of cassava 
and other root crops, and the introduc
tion of microbial plant growth promot
ers e.g. mycorrhiza. The latter include 
cereals with the ability to fix some of 
their own nitrogen needs, and trans
genic tree crops. Making progress 
towards the adoption of technologies 
for sustainable agriculture will depend 
greatly on increased agricultural 
research efforts with emphasis on (a) 
improved management of biological 
systems, based on a better understand
ing of their feedback and balancing 
processes; (b) better information man
agement, implying the need for sound 
data on natural resources, land use and 
farming systems etc, to improve envi
ronmental monitoring capability; and 
(c) better farm-household system man
agement, in order to obtain a better 
integration of activities in the house
hold and in the field, and on- and off
farm. At the operational level, the 
research effort should be directed at 
promoting sustainable increases in pro
ductivity in the higher potential areas 
as well as at targeting marginal and 
fragile environments where current 
degradation must be reversed and pro
duction stabilized or raised. These 
thrusts must be supplemented by two 
cross-cutting and highly complemen
tary approaches, that of rehabilitation 
and restoration of ecology, and that of 
exploiting the synergism of indigenous 
technical knowledge and modern sci
ence. All four actions must be support
ed by international efforts to strengthen 
the national agricultural research sys
tems, both institutionally and financial
ly. Finally, international agricultural 
trade and policies affecting it can exert 
influences on the environment and the 
prospects for sustainable development. 
Trade may affect the environment if 
production shifts from places where it 
is less sustainable to places where it is 
more sustainable and vice versa. To the 
extent that trade contributes to shift 
production to more sustainable loca
tions, more trade would tend to lower 
global pressures on resources and the 
environment. Such pressures would be 
minimized when all trading countries 
have environmental policies which 
embody the environmental externalities 
into the costs of production and the 
prices of the traded goods. However, 
environmental externalities need not be 
valued in the same way in countries 
with differing resource endowments 
and levels of development e). In par
ticular poor countries should not be 
denied opportunities for profitable 
trade because they do not meet the 
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strict, and often inappropriate for them, 
environmental conditions reflecting val
ues of much wealthier societies. 

7 . Forest sector prospects 

With the exception of fuelwood, per 
caput consumption of forest and forest
industry products will continue to 
grow, particularly in the developing 
countries, with growth being highest 
for wood-based panels and paper. The 
developed countries as a whole should 
face no major problem in increasing 
production of wood in sustainable 
ways by as much as required for their 
own consumption and exports. The 
developing countries depend currently 
to a high degree on natural forests for 
the production of wood, for own con
sumption and exports. Such depen
dence and their higher growth of 
demand will make it more difficult for 
them to increase production in sustain
able ways, unless greatly improved 
management measures are instituted 
and forest plantations greatly expand
ed. Developing countries, particularly 
the poorest ones, depend on wood for 
a major part of their energy supplies. 
The shortages of fuelwood are likely to 
persist and become more acute as 
accessible forest and non-forest sources 
dwindle due to overexploitation and 
conversion of forest land to other uses. 
Although much of the growth in ener
gy consumption of the population 
groups which depend on fuelwood will 
be met by the continuing trend towards 
substitution of alternative fuels for 
wood, some population groups (e.g. 
the urban poor or rural people in 
remote locations) are not likely to have 
ready access to such alternatives. For 
them, the future outlook is for more 
work to be put into procuring wood 
and making do with less energy. 
Pressures on the forest for meeting 
often conflicting demands are bound to 
increase, mainly in the developing 
countries, and continue to imperil the 
forest's essential environmental func
tions. The highest risk is manifested in 
terms of tropical deforestation. It con
tinued to advance in the 1980s at about 
15 million ha p.a., or 0.8 percent of the 
total tropical forest area. The FAO For
est Resources Assessment 1990 (FAO, 
1993) documents that deforestation is 
observed to radiate out from the popu
lated areas and that the higher the 
increase in population densities the 
higher the rate of deforestation, other 
things being equal. It also notes that 
much of the deforestation is related to 
the expansion of agriculture, whether 
in the form of recorded conversion to 

arable land or, more often, unrecorded 
expansion. Fuelwood collection is also 
a contributing factor. Logging per se, on 
the other hand, need not lead to per
manent loss of forest if soundly man
aged. It may, however, affect other vital 
environmental functions of the forest, 
e.g. biodiversity. Moreover, the open
ing-up of previously inaccessible forest 
areas by logging operations tends to 
facilitate settlement and conversion to 
agriculture. These findings seem to 
confirm the common belief that there is 
a close association between population 
growth and deforestation. However, for 
policy purposes the mechanism con
necting these two variables has to be 
understood. This is no simple matter, 
for the reasons discussed earlier in rela
tion to the build-up of pressures on 
agricultural resources and the environ
ment. In particular, it is noted that the 
most relevant aspect of population 
growth is the extent to which it is asso
ciated with increases in the number of 
people depending on agriculture, and 
more generally the rural poor. Many 
developing countries are far from hav
ing reached the stage when pressures 
from this kind of population growth are 
relaxed. Some of them are not even 
making progress towards it. 
It follows that further deforestation is to 
be expected in the future. Some specu
lative comments on the possible defor
estation impact of expansion of agricul
ture and human settlements for the 
year 2010 were made earlier. It was 
noted there that informal and disorder
ly expansion of agriculture may lead to 
a higher rate of conversion of land and 
forest areas than required by the pro
jected growth in crop production. 
Expansion of graZing, fuelwood pro
duction and unsustainable logging may 
further contribute to deforestation. 
Under the circumstances, the key issue 
is how to minimize loss of forest during 
this rather protracted, though hopefully 
transitory, phase, until such time as the 
inherent forces (development, reduc
tion in agricultural population and rural 
poverty, etc.) making for containment 
or reversal of deforestation come into 
play. The preceding discussion is 
based on two premises: (a) that much 
of the deforestation is caused by 
expansion of agriculture, and (b) that it 

(6) It follows, therefore, that determination of 
production location patterns through trade (with 
all countries having environmental policies 
reflecting their own valuations) will minimize 
total costs including environmental costs as per
ceived by the different countries, but not neces
sarily as measured by some universal "objective" 
physical yardstick. This is as it should be becau
se sustainability and the value of the environment 
are anthropocentric concepts. 
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is closely related to the growth of pop
ulation in poverty, and indeed that part 
which depends on agriculture for a liv
ing. True as these premises are, they 
tell only part of the story. For one 
thing, the growing demand for forest 
products on the part of the rich (e.g. for 
tropical hardwoods) provides part of 
the stimulus for unsustainable forest 
exploitation in the poor countries. For 
another, it may not be concluded that 
the rate of damage to the forest will 
slow down at the initial stages of accel
erated economic growth and poverty 
reduction. There is evidence suggesting 
that the opposite may happen. This is 
explained in part by the fact that more 
intensified exploitation of forest 
resources and expansion of agriculture 
to exploit profitable opportunities are 
part and parcel of the very process of 
accelerated development and poverty 
reduction. It appears that in the early 
stages of accelerated economic growth 
countries tend to run down their natur
al capital to increase incomes as con
ventionally measured, i.e. without net
ting-out the income gains for the losses 
of natural capital (for a discussion of 
relevant issues see Stern et al., 1996). 
The other contributing factor has to do 
with the limited capabilities of coun
tries to formulate and enforce rules for 
sustainable exploitation of the forest 
resources; and in some cases their own 
sector-specific or economy-wide poli
cies translate into incentives for unsus
tainable exploitation. Ignoring other 
causes of deforestation, in particular 
the complex interactions of activities by 
both the poor and the non-poor, can 
lead to wrong policy conclusions as 
noted earlier. 

8. Increasing resource 
constraints in fisheries 
The historical developments as well as 
the future prospects of the fisheries 
sector are conditioned, to a significant 
extent, by the wild characteristic of the 
resource and the fact that, for most 
species, the levels of production are 
limited by nature. This has three impor
tant consequences. First, beyond cer
tain levels, additional investment in 
fishing effort does not produce addi
tional yields and, in many cases, actu
ally leads to declines in total catch as 
well as to economic waste. Such an 
increase in fishing effort is inevitable in 
those, almost universal, situations 
where there is ineffective fisheries 
management. Second, with growing 
demand and limited supplies, the real 
prices of fish products inevitably 
increase. This has important and dam
aging cons equences for low income 
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consumers, particularly those in the 
developing countries. The third major, 
and more positive, result is that limited 
natural supplies and high prices serve 
to stimulate increased production 
through the cultivation of those species 
that allow it. World production of fish 
from capture fisheries (including fish, 
crustaceans, molluscs, etc.) seemed to 
have peaked in 1989 at about 89 mil
lion tons and by 1993 had declined to 
84 to 86 million tons, but then rose 
again to 90 million tons in 1994. The 
stagnation in the capture fisheries is not 
temporary, but rather reflects some 
deep-seated structural characteristics of 
the resource and the way it is being 
exploited, the latter having much to do 
with the open or semi-open access 
regimes prevalent in the sector. How
ever, declines in the capture fisheries 
have been made up to a large extent by 
increases in aquaculture production, 
which, in the last ten years, added 
about 1 million tons per year to aggre
gate fish production. In the end, aggre
gate production from capture fisheries 
and aquaculture was higher in 1994 
(110 million tons) than in 1989 (100 
million tons). 
The natural resource constraints to 
increasing production in the capture 
fisheries sector mean that additional 
fishing effort and investment is unlike
ly to increase production and may well 
lead to declines. Better management 
and other interventions which would 
favour recovery of fish stocks could 
make it possible to increase somewhat 
capture fisheries production (marine 
and inland), but production per caput 
from this source is expected to decline. 
It is possible for the effect on the fish 
supplies for human consumption to be 
somewhat mitigated by the addition of 
part of the catch of small pelagic fish, 
which are used in the production of 
fishmeal. However, the greatest scope 
for averting the decline in per caput 
production of food fish is to be found 
in further development of aquaculture. 
Continuation of the annual increase of 
about 1 million tons of fish from this 
source would be sufficient to maintain 
world per caput supplies for food at 
present levels, provided capture fishery 
management practices are improved 
and expanded, permitting capture fish
eries production to remain at present 
levels. However, given that demand for 
fish products is expected to grow more 
rapidly than the population, particular
ly in Southeast Asia, unchanged per 
caput fish supplies will not suffike to 
avoid an increase in the real price of 
fish. 
The increasing supply constraints and 
the associated rise in the real price of 

fish will tend to stimulate greater 
investment in fishing effort, thus estab
lishing a vicious circle whereby stock 
depletion reduces supplies leading to 
additional price increases. This process 
has been aided by heavy subsidies 
granted to fisheries by major countries. 
With the reforms under way in the ex
centrally planned economies of 
Europe, a substantial part of their sub
sidized operations has become openly 
uneconomic. The consequent reduc
tions in the fleets of these countries are 
leading to significant structural change 
in the world fishing industry. This 
vicious circle can partly be broken by 
the establishment of systems of exclu
sive use rights which provide the fish
ermen with a stake in the resource and 
an interest in future returns. However, 
as many governments have found, this 
is difficult to achieve. At national levels, 
fishery administrators generally do not 
have the mandate to make such deci
sions. In international areas or areas 
where stocks are shared by countries 
(e.g. the Northeast Atlantic), negotiators 
cannot readily agree to controls which 
limit the rights of their own fishermen. 
But as the problems become increas
ingly severe, the issues are raised to 
higher political levels and, eventually, 
will force the necessary decisions. Sev
eral countries have already taken the 
basic steps to create exclusive use 
rights and ha ve achieved significant 
benefits. Although the systems still con
tain many imperfections, the improve
ments that have been produced pro
vide valuable lessons for other coun
tries. There is some hope, therefore, 
that the management of fisheries will 
eventually improve. However, although 
the benefits will be significant in reduc
ing biological and economic waste, 
they will still not be sufficient to over
come the limits on supply. Finally, 
fisheries and more general policies 
must address the problems increasingly 
affecting small-scale fisheries: conflict 
with large scale operations in the 
inshore waters and degradation of the 
coastal environment. This is necessary 
for social purposes, for shifting produc
tion on to a more sustainable base and 
for minimizing adverse effects on the 
environment. With regard to the latter, 
it is noted that the coastal zone receives 
large amounts of pollutants including: 
organic wastes from municipalities, 
chemical wastes from industries, pesti
cides and herbicides from agriculture 
and siltation from forest land clearing 
and road building. In addition, activi
ties within the coastal zone also affect 
the environment. These include mining 
of coral reefs and de struction of man
grove swamps. Fishermen themselves 



contribute to these kinds of damage by 
converting mangrove swamps to mari
culture ponds for shrimp; by excessive 
use of feed and antibiotics in cage cul
ture; and by using dynamite, poison 
and other kinds of techniques that 
destroy coral reefs. 

9. Policies for agriculture and 
rural development 
in Developing Countries 

9.1 Policies for agriculture 
in an economy-wioe context 

It is now well accepted that policies for 
agriculture must be viewed as an 
important component and be an inte
gral part of the wider policy environ
ment. 
The initial approaches of the post 
World War 11 period emphasized, at 
best, benign neglect of agriculture, 
extraction of a surplus from it and pref
erence for, often import substitution
based, industrialization. Such 
approaches have often been proven 
counterproductive, though practices 
based on such perceptions persisted for 
a long time in several developing coun
tries. 
It is now well recognized that agricul
ture's role must be upgraded in devel
opment strategies, notwithstanding the 
fact that in the process of development 
other sectors are bound to grow faster 
than agriculture. 
The general policy thrust underpinning 
this study draws on the lessons of 
experience and current thinking, and 
may be summarized as follows: 
(a) Contrary to the earlier thinking 
mentioned above, it is now well 
accepted that in the developing coun
tries with a high weight of agriculture 
in the total economy and employment, 
overall development is impeded if agri
culture is neglected, starved of 
resources or discriminated against by 
the use of policies which affect 
adversely producer incentives; and that 
such neglect is not only socially unac
ceptable, seeing that the majority of the 
poor, and often of the total population, 
depend on agriculture, but also eco
nomically inefficient. (b) Farmers and 
agriculture do respond to incentives, 
and many of the successes and failures 
in getting agriculture moving can be 
explained by policies which permitted 
such incentives to manifest themselves 
or, on the contrary, affected them 
adversely, directly or indirectly. Incen
tives comprise not only better prices for 
outputs and lower ones for inputs but 
also the provision to agriculture of pub
lic goods such as infrastructure, educa-
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tion, research, etc. (c) Agriculture's 
performance is affected not only by 
policies specifically designed for it (e.g. 
price supports, taxes, subsidies) but 
also, and often more deeply, by poli
cies affecting the overall macroeco
nomic environment (e.g. public sector 
deficits, inflation, interest rate, 
exchange rate) as well as policies for 
the other sectors (e.g. the rate of pro
tection accorded to manufacturing if it 
makes more expensive the manufac
tured inputs and consumer goods pur
chased by agriculture). The lesson is 
that agriculture cannot prosper in an 
environment of high inflation, overval
ued exchange mtes and generally in 
conditions which turn incentives 
against it. The importance of the macro
economic factors came in stark evi
dence in the aftermath of the 1970s, a 
period of external shocks, easy bor
rowing and build-up of foreign debt, 
which was followed by the emergence 
of strong macroeconomic disequilibria 
and ushered in the crisis decade of the 
1980s. Policy responses to correct such 
imbalances (going under the generic 
name of structural adjustment) while 
restoring incentives to the sector may 
have also affected the sector negatively 
due to public spending cuts, less 
growth of the demand for agricultural 
produce and fewer opportunities for 
agricultural labour to move to other 
sectors. These reforms may not by 
themselves engineer resumption of 
growth but they are considered neces
sary as a step towards setting the econ
omy on an even keel, in the absence of 
which stmtegies for long-term growth 
have a low probability of succeeding. 
(d) Certain types of public sector 
involvement in economic life can be 
counterproductive. The analysis of 
experiences here draws heavily on 
examples from agriculture, as govern
ment involvement particularly in mar
keting of agricultural produce was very 
diffuse in some countries. The issues 
related to the proper role of the public 
sector have still to be settled (and cer
tainly they cannot be settled on dog
matic grounds) as the expected benefits 
from reforms to correct these perceived 
structural shortcomings and the often 
associated macroeconomic imbalances 
are in many cases slow in coming and 
of uncertain magnitude and duration. 
But some degree of consensus can be 
gleaned. It reaffirms and strengthens 
the case for an enhanced role of the 
public sector in agriculture in such 
areas as provision of infmstructure, 
education (including technical educa
tion for agriculture), research and tech
nology development and transfer, etc.; 
with the proviso, of course, that suc-

cess or failure depend greatly on the 
organizational and managerial capabili
ties of governments. The case for this 
sort of public sector role is further 
strengthened by increasing evidence 
about the high rates of return to agri
cultural research and that what matters 
for development, together with, and 
perhaps more than, investment in phys
ical assets, is investment in human cap
ital and knowledge. In parallel, the 
consensus seems to lend support to the 
proposition that, in a general sense, 
governments should backstop rather 
than supplant the private sector in pro
duction and marketing by, mainly, cre
ating the institutional framework and 
enforcing the rules for markets to work 
efficiently and for prices to play their 
vital role as incentives and disincen
tives for guiding such private sector 
activities. In conclusion, it can be stat
ed with confidence that the early post
war ideas of squeezing agriculture for 
the benefit of other sectors are dead 
and hopefully buried for good. This 
does not mean that agriculture'S role as 
supplier of resources to the rest of the 
economy will cease. But it does mean 
that in many situations priority must be 
given to increasing agricultural produc
tivity and the incomes of the rural peo
ple if markets for the domestic industry 
are to be expanded and if a surplus is 
to be created in agriculture and trans
ferred, rather than extracted, to other 
sectors. Such transfers are seen primar
ily as spontaneous responses to the 
normal course of events whereby agri
culture grows less rapidly than other 
sectors. In these conditions, other sec
tors offer generally higher rates of 
return and it is natural that resources 
are directed to them. Here again, the 
importance of public sector interven
tions to promote investment benefiting 
agriculture is emphaSized, e.g. in 
research, education, infrastructure, etc., 
because the social rate of return on 
these investments can exceed by far the 
private rate of return. In the process of 
development and structural transforma
tion, the initial conditions prevailing in 
some countries dictate that there is a 
strong case for priority to agriculture in 
development strategies to enable the 
sector to play its vital role in poverty 
alleviation and in backstopping overall 
economic growth (World Bank, 1995). 

9.2 Policies for, or affecting, 
international agricultural traCle 

A number of policy changes have been 
undertaken in recent years or are under 
consideration, at both the international 
and the national levels, which can have 
profound effects on international agri-
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cultural trade. All point to the direction 
of allowing an enhanced role for mar
ket forces to determine trade flows. 
The reforms in the ex-centrally planned 
economies of Europe belong in this 
category. Their potential trade effects 
were noted earlier. Here belongs also 
the reform of the European Union's 
Common Agricultural Policy (CAP), 
with potential trade effects also noted 
above. These effects of the CAP reform 
would be for the major temperate com
modities in the direction of those that 
are expected to be forthcoming from 
the application of the provisions of the 
agricultural part of the Final Act of the 
Uruguay Round of multilateral trade 
negotiations. 
The Agreement on Agriculture of the 
Uruguay Round in combination with 
other recent policy reforms will con
tribute to change the structure of pro
tection towards measures which allow 
an enhanced role for market forces to 
determine production, consumption 
and trade outcomes (the main provi
sions of the Agreement are presented 
in table 8.2 of the Study). But, on bal
ance, the Agreement represents only 
limited progress towards free trade in 
agriculture. Its value is to be seen more 
in terms of the discipline and trans
parency it implies for the policies 
which affect trade.An important issue is 
the extent to which the Agreement on 
Agriculture may restrict the scope and 
flexibility of the developing countries 
to adopt support and protection poli
cies to promote their agricultural devel
opment. In general terms, the provi
sions of the Agreement, both on border 
measures and domestic support, allow 
considerable scope for maintaining a 
good part of the overall support and 
protection existing in 1986-88, though 
the concrete policy instruments may 
have to change (Konandreas and 
Greeenfield, 1996). Many developing 
countries have set their bound tariffs 
well above the levels they actually 
applied during the base period 
(Alexandratos, 1996b; Ingco, 1996). In 
this way they reserved for themselves 
the opportunity to apply in the future 
higher levels of external protection in 
the form of tariffs. In addition, they 
could also make use of the provisions 
on domestic support. Of the latter, 
there are first those referring to green 
box policies Which, however, are gen
erally expensive and require consider
able administrative capacity, which 
many developing countries lack. As 
regards domestic support through easi
ly implementable policies, such as 
direct price support to producers (Le. 
policy instruments which are consid
ered trade-distorting and fall under the 
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Aggregate Measure of Support - AMS -
which must be reduced and, in any 
case, cannot be increased), developing 
countries are generally at a disadvan
tage, as they have submitted very small 
or mostly zero levels of AMS for the 
base period (1986-88). In contrast, 
those countries that had high AMS in 
the base period can, if they wish, retain 
a good part of it in the future (up to 
80% if developed, up to 86.7% if devel
oping). But the developing countries 
which had and submitted very low or 
zero AMS will have to resort to the spe
cial and differential provisions of the 
Agreement on Agriculture specific to 
the developing countries (e.g. invest
ment subsidies or input subsidies, pro
vided that they are generally available 
to resource poor farmers), as well as to 
the more generous de minimis clause. 
In parallel, the general thrust of policy 
reforms of the developing countries 
described in the preceding section is 
towards more open economies and 
structural adjustments which would 
create more favourable conditions for 
trade. However, some key problems 
faced by many developing countries in 
their agricultural trade relations are not 
being addressed with the same 
urgency, if at all. 
These include issues of, among others, 
the falling and volatile prices of major 
tropical export commodities or market 
access restrictions and subsidized 
export competition for some of their 
commodities on the part of developed 
countries. Finally, the concerns for the 
environment and the related policies 
have helped bring into the internation
al trade policy debate the issues con
cerning the interactions between trade 
and the environment, as discussed ear
lier. 

9.3 Issues of rural poverty 
and rural development 

Over one billion people in the devel
oping countries are poor, with a sub
stantial majority of them living in rural 
areas. The development of agriculture 
may therefore play a direct role in rural 
poverty alleviation, since the majority 
of rural poor depend on agricultural 
activity for providing the main source 
of their income and employment. The 
projected growth rates of agricultural 
production are generally above those 
of the population dependent on agri
culture in all developing countries. The 
implicit growth rates of the average per 
caput incomes of the agricultural popu
lation are, however, modest, though 
they can be significant in those coun
tries where the agricultural population 
is on the decline. Reductions in the 

incidence of rural poverty from agricult 
ural growth depends not only on its 
rate per caput but also on its impact on 
distribution; and also on increasing 
opportunities for non-agricultural 
employment in rural areas in synergy 
with agricultural growth. The impacts 
of agricultural growth on different 
socio-economic categories of rural pro
ducers and labourers, as well as the 
mechanisms through which these 
impacts are mediated, depend on the 
nature of the growth processes and the 
structural factors underlying the social 
organization in rural areas. The evi
dence seems to suggest that while, on 
balance, agricultural growth can be 
expected to bring about reductions in 
rural poverty, some parts of the rural 
population may become worse-off eco
nomically. The structural characteristics 
of the rural economy at the inception 
of agricultural growth play a predomi
nant role in the distribution of benefits 
from higher production. Access to land 
is a major factor determining the pover
ty alleviation effects of agricultural 
growth as well as conditioning the 
growth process itself. The most recent 
attempt to take stock of progress in 
redistributive land reform was under
taken in 1991 for the quadrennial FAO 
report on progress under the Pro
gramme of Action of the World Confer
ence on Agrarian Reform and Rural 
Development. The report concludes 
that progress has been limited. Yet the 
case for such reforms remains strong 
on both efficiency and equity grounds. 
It is further strengthened when linkages 
with the non-agricultural rural sector 
are considered, because a more equal 
distribution stimulates also rural non
farm employment. In general, the 
experience seems to suggest that polit
ical commitment and strong follow-up 
support from the public sector to ben
eficiaries of land reform are essential 
ingredients of successful land reform 
policies. Land reform will continue to 
be a relevant issue in the quest for rural 
poverty alleviation. This will be partic
ularly so in countries with increasing 
agricultural population and poor non
agricultuf'cll growth prospects. Beyond 
reforms affecting the distribution of 
land ownership, those of tenancy 
arrangements remain important. The 
lessons here are that past polacies 
restricting sharecropping contracts 
were sometimes counterproductive. 
The tenancy reforms pursued in the 
reforming centrally planned economies 
of Asia are proving increasingly suc
cessful as they shift from socialized 
farming to household-based arrange
ments with adequate security of tenure. 
It is also increasingly accepted that 



most traditional land tenure systems in 
Africa can adapt well to changing cir
cumstances and the policy emphasis 
should be on providing an appropriate 
legal and institutional environment. 
Limited access to mral finance by the 
poor in agriculture has been a major 
limiting factor in agricultural develop
ment and poverty alleviation. 
The policy orientation favouring provi
sion of formal finance through special
ized credit institutions has been often 
unsuccessful and there is increasing 
recognition of the need for less formal 
arrangements to enhance access to 
credit of the poor, e.g. Rotating Savings 
and Credit Associations (ROSCAs). 
Concerning marketing, the attempts to 
provide marketing services to agricul
ture, including to the poor, often 
together with other services, through 
parastatals have proven generally, 
though not always, inefficient. Such 
inefficiencies are among the reasons 
why reform of the role of the public 
sector in agricultural marketing figures 
prominently in structural adjustment 
programmes. There is a well recog
nised role for government in marketing 
by providing infrastructure, the legal 
framework and enforcement of rules 
and generally supporting the function
ing of markets. However, the policy 
thrust is for direct involvement of the 
state in marketing to be curtailed and 
for the private sector to be allowed and 
encouraged to be the main vehicle for 
this function. The key issue is how to 
move smoothly from one organization
al form to another, because the poor 
will suffer most if major disruptions in 
services occur. In the longer term, the 
growth of agriculture and the overall 
economy would tend to alleviate the 
rural poverty problem, particularly if 
agricultural and rural development is 
directed towards more egalitarian pat
terns by policies like the ones 
described above. However, in the 
immediate future, and for some coun
tries for a long time, rural poverty will 
continue to be a major problem. There
fore direct interoentions will continue 
to be needed. Rural public works have 
long been used for this purpose, par
ticularly in emergency situations. They 
form the core of government antipover
ty strategies in South Asia and other 
countries. The experience is generally 
favourable, and antipoverty impacts are 
highest under community participation 
and careful selection and targeting of 
beneficiaries. Interoentions in the food 
and nutrition area will continue to 
have a place in the total arsenal of 
antipoverty policies. The lessons here 
are that attempting to reach the poor 
through general food subsidies is a very 
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costly policy and, in general, tends to 
benefit the non-poor more than the 
poor. More targeted schemes are gen
erally superior in achieving their objec
tives, though often more difficult to 
administer. 
They include ration schemes, food 
stamps and supplementary' feeding pro
grammes. 

9.4 Emphasis on human resources 
development in Developing 

Countries 

As noted many times in the preceding 
discussion, intensification of agriculture 
will continue to be, and more so than 
in the past, the mainstay of production 
growth in the future. It is now well rec
ognized that what matters for a suc
cessful transition to more intensive 
agriculture, more than physical capital, 
in the capability of farmers to be ener
getic agents open to and eager to adopt 
profitable innovations in both technol
ogy and management practices. More
over, the need to shift agriculture to 
more sustainable technologies and 
practices will attach an even higher 
premium to those capabilities. 
Therefore, a major thrust in policies for 
agricultural development must be 
directed to human resources develop
ment (HRD), involving all aspects from 
basic education to technical one, 
including formal and informal 
approaches to creating and transferring 
skills. HRD includes also the upgrading 
of health and nutrition. These, as well 
as education, are objectives of develop
ment in their own right and not only 
means for making people more pro
ductive economically. 
The required HRD effort in agriculture 
in the developing countries is consider
able because the population economi
cally active in agriculture will continue 
to grow, albeit slowly. Moreover, there 
is a huge backlog to absorb, given the 
prevalence of high illiteracy rates in the 
rural areas, as well as scarcity of trained 
extension personnel. It is estimated that 
there is one extension agent per 2500 
people economically active in agricul
ture in the developing countries. 
The corresponding ratio is one to about 
400 in the developed countries. In the 
latter, the private sector is also more 
active in providing extension services. 
Additionally, the proportion of females 
in the total extension activity of the 
developing countries is very low and 
out of all proportion to the relative 
importance of women in agriculture. 
There have been some encouraging 
trends in the developing countries, 
though not in all regions, as regards 
both the growth of the number of peo-

pie involved in extension, and their 
quality, as more highly trained persons 
gradually replace those with fewer 
skills. 

10. Concluding remarks 

There emerges a mixed picture about 
the future of the world food and agri
culture from the assessments of this 
study. Overall, the world appears set 
on a path of declining growth rates of 
agriculture as more and more countries 
reach medium-high or high levels of 
per caput food supplies and population 
growth slows down. The trend could 
be halted or even reversed for some 
time if the significant part of world 
population with still unsatisfied food 
consumption needs were to be in a 
position to demand and/or produce 
food at higher rates than estimated here 
for up to 2010. 
There appear to be no unsurmountable 
resource and technology constraints at 
the global level that would stand in the 
way of increasing world food supplies 
by as much as required by the growth 
of effective demand. And, on balance, 
there is scope for such growth in pro
duction to be achieved while taking 
measures to shift agriculture on to a 
more sustainable production path. 
However, the need to accept trade-offs 
between agricultural growth and the 
environment will persist in many local 
situations which combine adverse 
agroecological and socioeconomic 
characteristics. The above global state
ments apply much less, or not at all, to 
marine capture fisheries. This latter sec
tor provides perhaps the major exam
ple of global natural resource con
straints which can be relaxed only to a 
limited extent through substitution by 
man-made resources and technology 
(aquaculture), at least not as far as one 
can tell on the basis of present knowl
edge. But substitution can and does 
take place at the consumption level, as 
more investment and technology pro
duce substitutes of fish in consumption, 
albeit imperfect ones, e.g. poultry meat. 
The findings of the study imply that 
many countries and population groups 
will not be able to benefit in per caput 
terms more than marginally from the 
further growth in world food produc
tion, nor from the potential for this 
growth to be even higher than project
ed here. Only a combination of faster, 
poverty-reducing development and 
public policy, both national and inter
national, will ultimately improve access 
to food by the poor and eliminate 
chronic undernutrition. In the countries 
with high concentrations of poverty 
and high dependence on agriculture, 
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success in this area will often require 
priority to be placed on agriculture for 
increasing incomes and food supplies 
locally. If local agricultural resource 
endowments are unfavourable, the task 
of bringing about development can 
prove very arduous indeed. It is in such 
contexts that one can speak of resource 
constraints being real obstacles to solv
ing food and nutrition problems, even 
though resource constraints to increas
ing global food production may not be 
serious. 
Finally, looking forward to the longer

term future beyond the year 2010, the 
Study (Chapter 3) attempts some spec
ulative estimates of the agricultural 
growth requirements for up to 2025. 
They are meant to provide a frame
work for thinking about longer-term 
issues of world food-population bal
ance. They are not projections of likely 
outcomes C). It can be expected that 
the annual rate of growth of world food 
production required to sustain the 
growing population will tend to contin
ue to decline. This is because the 
growth rate of world population will 
continue to fall, while the proportion of 
world population with relatively high 
levels of per caput food consumption 
will tend to increase, allowing limited 
scope for further increases. Eventually, 
world population growth could fall to 
zero and total population stabilize. If 
by that time all people had satisfactory 
levels of food consumption, there will 
be little further pressures for increasing 
agricultural production. The key issue 
is whether the world can tread a sus
tainable path to such an eventual situa
tion of a quasi steady-state agriculture. 
One aspect of this issue has to do with 
the capability of the world's agricultural 
resources to underpin the growth of 
production to the notional steady-state 
level and maintain it at that level the
reafter. It is not possible to give a strai
ghtforward answer to this question but 
the following considerations are rele
vant: (a) in a world without frontiers 
and with free movement of people 
and/or having conditions for greatly 
expanded food trade, the binding cha
racter of natural resource constraints, if 
they exist, will be greatly diminished; 
and (b) there are many countries in 
which both food supplies and an 
overwhelming part of their economy 
depend on local agriculture. As already 
noted, if their agricultuf'cll resources are 
poor, it is entirely appropriate to speak 
of agricultural resource constraints 

o For longer term projections see Crosson and 
Anderson, 1992, Roseg ..... nt et al., 1995 and 
Alexand ..... tos and de Haen, 1995. 
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standing in the way of achieving food 
security for all even if one knew for 
certain that the world as a whole had 
sufficient resources to grow in sustaina
ble ways as much food as required to 
meet the needs of a much larger world 
population. Speaking of longer-term 
prospects, the issue of climate change 
and its impact on the prospects for 
transiting to a situation of food security 
for all become important. The scientific 
uncertainties surrounding the extent of 
climate change and its impact on the 
production environment of agriculture 
are well known. What needs to be 
emphasized here is that eventual adver
se effects of climate change on agricul
ture will not be confined to the coun
tries and regions in which they occur. 
Impacts will be diffused throughout the 
world through trade and the conse
quent inter-regional adjustments, a fac
tor which will play an expanding role 
in the future compared with the past 
and present. Their impact on the food 
security and more general welfare of 
individual countries and population 
groups will depend on the stage of 
development they will have reached by 
then which will determine their capabi
lity to take corrective action. One does 
not need sophisticated models to pre
dict that any climate change that would 
cause the production potential of agri
cultural resources to deteriorate in the 
countries with food security problems 
and high dependence on agriculture 
can prove catastrophic for their welfa
re. This would still be the case even if 
climate change were to bring signifi
cant improvements in the productive 
potential of resources in the higher lati
tudes and result in the net increase in 
the global potential. In practice, the 
underlying theme is the same as that 
discussed elsewhere in this book: the 
link between the global production 
potential and food security is weak for 
populations trapped in a vicious circle 
of poverty, poor agricultural resources, 
high dependence on them and limited 
or no access to the actual or potential 
global plenty. Resource constraints 
impinging on agriculture and food pro
duction are only part of the issue 
whether the world can tread a sustai
nable path to a situation free of food 
insecurity. For such a world must be 
virtually free of poverty. The issue then 
becomes one of sustainable paths to 
poverty elimination. 
This would require economic growth 
all round. If poverty is to be eliminated 
in the not-too-distant future, economic 
growth must be rapid in the regions 
with high poverty concentrations. Pres
sures on the wider ecosystem would 
increase, e.g. generation of waste from 

greatly increased use of energy. If the 
wider ecosystem had only limited capa
city to absorb the impact, it is possible 
that environmental constraints from this 
origin, rather than from the agricultural 
resources, would condition the pace at 
which the world can tread a sustainable 
path to food security for all (for contra
sting views, see Daly, 1992; Becker
man, 1995). • 
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