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By its resolutidn 2073 (LXII) of 13 May 1977 the Economic and Social 
Council requ2sted the Secretary-General to review the experiences of Member 
States in promoting increased food production and ensuring a more equitable 
distribution of food among the population, paying particular attention to 
social and institutional reforms and other innovative approaches and 
programmes designed for this purpose, and to keep the Commis.sion informed 
of progress made in this regard. The present report, prepared in partial 
compliance with that request, deals with the technological break-through 
referred to as the green revolution, which gave a dramatic increase in the 
agricultural yield of some developing countries in the 1960's and aroused 
great optimism as a solution to the problem of cereal shortages. At the 
same time, the technology of the green revolution had unforeseen and 
unfortunate effects on society. The report discusses a number of changes 
and social consequences that accompanied or resulted from the green 
revolution. It deals with changes in agrarian s.tructure, distribution of 
inputs and income, rural employment and changes in social relations. The 
conclusion contains several recommendations for resolving problems discussed 
in the report. 
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BACKGROUND 

1. Food production has been a primary concern since the time people learned how to 
plant crops and harvest them for sustenance. However, it is only in very recent 
times that increasing the productivity of food crops - that is, producing a higher 
output per unit of land - became a major issue. Many factors contributed to this 
concern, the two main ones being the phenomenal increase in the world's population, 
especially after the last world war, and the accelerated use of cultivable land not 
only for food production but also for raw materials needed for expanding 
industrialization. Efforts to avert large-scale famines due to crop failures also 
prompted research activities leading to the development of cereal varieties that 
would produce more on the same amount of land. Thus, in the 1940's and 19SO's 
research was conducted to produce high-yield varieties of wheat and maize. However, 
the initial attempts had little effect on the global level of food production. 

2. It was not until the early 1960's that any kind of definite technological 
break-through was made that would have a significant global impact. A package 
involving high-yield genetically bred seeds, fertilizer and water control made it 
possible to increase yields two- or three-fold on a given unit of land. The 
dissemination of seed-fertilizer-irrigation technology, initially developed at 
international research institutes and later suitably adapted to specific 
environments through applied research and experimentation at national and local 
levels, gave rise to the term, "green revolution", which has now become common 
usage in international circles. It is in this sense that the term, "green 
revolution" or "new technology" is used throughout the report. It is important 
to bear in mind that it is the spread of the technology, and not the technology 
itself, which gives real meaning to the green revolution and that the green 
revolution is mainly confined to certain varieties of cereals, principally wheat, 
rice and maize. Since the early 1960's, efforts have been made in a few countries 
to improve the quality of the seeds of these and other crops. Iran, for example, 
has experimented with cotton, Turkey with cotton and maize. Maize is increasingly 
attracting research attention, since it is already a widely established staple food 
in many countries where wheat and rice are very minor crops. As yet there have 
been no significant improvements in sorghum, millet or pulses. The high-yielding 
variety (HYV) of seed is the catalyst but the other two elements - fertilizer and 
irrigation - should also be available and appropriately used if the full potential 
of HYV seeds is to be realized. 

3. In many developing countries there is no organized system for distributing 
high-quality HYV seeds, either through public or conrrnercial agencies, nor is 
there s system for certifying the quality of seeds. Therefore, it often happens 
that seeds sown as HYV do not perform to their potential, and production per unit 
is less than under optimum conditions. This is due in part to the failure to adopt 
the recommended package of practices and also in part to deficiencies in the quality 
of the seed. 

/ ... 
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4. In addition to HYV seed, the green revolution technology requires large and 
costly inputs of chemical fertillzer and cannot function to its fullest capacity in 
the absence of assured supplies of water. Its use, therefore, is generally limited 
either to irrigable areas or those assured of sufficient rainfall. It also requires 
better systems of extension services for supply of chemical fertilizer and larger 
storage and marketing facilities for the increased output. Because of the capital
intensive nature of the new technology, larger cash investments are required than 
in the traditional agriculture practised by the small and marginal farmers who 
constitute the majority of the farming population in the developing countries. 
Special measures will be needed to ensure that these farmers have access to the 
necessary inputs and credit, if they are to participate actively in the green 
revolution and share in its benefits. 

5. Much has been said and written over the past decade or so about the possible 
consequences of the introduction of the gree revolution in developing countries, 
ranging from excessive optimism that the green revolution is the only solution to 
the very acute problem of producing enough food for a growing population to the 
pessimistic predictions of economic and social upheaval and increasing disparity 
between various groups in the population. It is likely that these different views 
have emerged because of the complexities that underlie the changes directly or 
indirectly associated with the green revolution. These complexities often arise not 
from the technology itself but as a result of its adoption within particular 
institutional and policy settings and its introduction into particular rural 
communities bound by traditional cultural and economic conditions. The complexities 
are actually consequences of political and social imbalances and economic 
disparities that already exist. 

6. Usually the green revolution is considered predominantly from the point of view 
of increased production. Of course, that is important. But in broad terms, the 
ultimate goals of development frequently enunciated by the United Nations and its 
specialized agencies, call for increasing agricultural production and productivity, 
greater social justice with the a more equitable distribution of income and welfare 
among all social groups, greater participation of all people in decision-making that 
affects their lives and a measure of real economic and political independence for 
all member countries. 1/ Thus, development is viewed as a broad concept involving 
the reorientation of p~litical and social power; redistribution of income and 
widespread participation of all sectors of the population in social and political 
institutions. In analysing the implications of the green revolution, therefore, it 
is necessary to bear in mind that the uneven adoption of the new technology by the 
faming population and the failure to involve the masses of cultivators, especially 
the small and marginal farmers, in those innovations can lead to serious 
consequences in economic growth and distribution and in social progress and welfare. 

1/ See the Universal Declaration on the Eradication of the Hunger and 
Malnutrition: Objectives and Strategies of Food Production, adopted by the 
World Food Conference in resolution of NoveJ'[Jber 1974. 

I ... 
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7. This report attempts to deal in broad terms with a number of changes that 
accompany the green revolution and the consequences that have resulted from the 
introduction of the new technology. It concentrates on some basic problems of 
change in the agrarian structure where the new technology has been practised for a 
continuous period of time and on the problems of distributing the mean$ of 
production which affect, either positively or adversely, the spread of the use of 
HYV seed. The report also discusses the effects of the green revolution on income 
flow and its distribution and on rural employment. Particular attention is given 
to the use of the new technology by the small farmer and to the problems arising 
therefrom. 

/ ... 
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I. SPREAD AND ADOPTION OF THE GREEN REVOLUTION 

8. During the 1960's the adoption of high-yield varieties of grain, particularly 
wheat and rice, affected a small but rapidly expanding proportion of the total 
cultivated area in developing countries. By 1972/73 there were 16.8 million 
hectares pf HYV wheat and 15.7 million hectares of HYV rice in the developing 
countries (excluding the countries with centrally planned economies, Mexico and 
Taiwan Province, China).'!:../ Almost all the area currently under cultivation with 
HYV's - about 94 per cent of the wheat and 98 per cent of the rice area - is in Asia, 
where the planting of new varieties of wheat and experimentation with widescale use 
of swart rice are being encouraged. There is inadequate data on the use of HYV's 
in Africa south of the Sahara and in Latin America. The data indicating the area 
planted in high-yield varieties of wheat and rice in some developing countries 
appear in tables 1 and 2 in the annex to the present report. 

9. Most of the new varieties in wheat and rice were developed at the International 
Maize and Wheat Improvement Centre (CIMMYT) in Mexico and the International Rice 
Research Institute (IRRI) in the Philippines respectively. The first step towards 
the large-scale use of the green revolution technology took place in Mexico. By the 
end of the 1950's, 90 per cent of Mexico's total wheat area was planted with new 
varieties. Between the years 1950 and 1970, average yields went up from 0.94 to 
2.9 metric tons per hectare, and gross production rose from 600,000 to 2,200,000 
tons, with the result that Mexico became a wheat-exporting country. lf 

10. From the mid-1960's, with further success in research at CIMMYT and later the 
International Rice Research Institute in the Philippines, the new technology came 
to be regarded by a number of countries as a major instrument for achieving 
national self-sufficiency in cereals. Experiments with the Mexican dwarf wheats 
were conducted in India and Pakistan, leading to the creation and distribution of 
new high-yield varieties of seeds. These varieties had been planted on almost 60 
per cent of the wheat crop-land in India by 1974/75 and more than 55 per cent of the 

'!:._/ Dana Dalrymple, Development and Spread of High-Yielding Varietie~ of Wheat 
and Rice in the Less Developed Nations (Washington, D.C., U.S. Department of 
Agriculture, 1974). 

3/ The Social and Economic Implications of Large-Scale lntxoduction of New 
Varieties of Foodgrain: Summary of Conclusions of a Global Research Project 
(United Nations Institute for Social Development, Report No, 74.1), p. 5. 

/ ... 
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total wheat area in Pakistan by 1973/74. ii The new varieties are concentrated for 
the most part in the Punjab region, where the best cereal-growing land is located 
and where the introduction of HYV's has been accompanied by accelerated use of 
other modern inputs. Other Asian countries have also sown or experimented with HYV 
wheat. 

11. The lower adoption rate for HYV rice, as compared to wheat, can be explained 
by several factors. Research on breeding HYV rice began almost two decades later 
than similar research for wheat. HYV wheat has been adopted in areas with a 
controlled and assured water supply; in contrast, rice is mostly grown under 
rain-fed conditions. Under tropical conditions suited to rice growing, increased 
use of fertilizer results in the growth of weeds and diseases. Moreover, many 
rice-growing areas depend on river flooding, and therefore there is a greater risk 
of loosing the larger investments required by HYV technology. In contrast to wheat, 
only a few countries have experienced large increases in rice yields. 

12. Several countries have taken steps to improve the 
crops, particularly maize, pulses, sorghum and millet. 
maize, there have been no significant improvements. 

quality of seeds for other 
But, except in the case of 

13. In Latin America and Africa, particularly south of the Sahara, little progress 
has been made in promoting the use of HYV's. In both regions increased wheat and 
rice production has been mainly related to the use of additional land.'}__/ In Latin 
America, for example, only a few improvements have been made in two of the crops 
widely grown and consumed in the region: cassava and beans. Most progress has been 
made in maize. Despite the fact that rice is the second cereal in total production 
in Latin America, there have been few attempts to introduce seeds developed at IRRI. 
Some improvements have been made in mainly industrial or export crops: soybeans 
in southern Brazil, coffee in Colombia and sugar and cocoa beans in several other 
countries. 

14. In Africa, the fastest spreading new varieties have been coIIllllercial crops; 
cotton, cocoa and coffee. These commercial crops tend to occupy good soils and 
irrigated lands. Among food crops the most widespread is hybrid maize. There are 
some isolated instances of improved and selected varieties of millet and sorghum in 
the West African dry-land. Several African countries attach importance to HYV 
programmes, but up to the present time little progress has been made. 

ii Food and Agriculture Organization of the United Nations, Monthly Bulletin 
of Agricultural Economics and Statistics, vol. 26, No. 12 (December 1977), p. 20. 

'}__/ Food and Agriculture Organization of the United Nations, Monthly Bulletin 
of Agricultural Economics and Statistics, vol. 24, No. 2, (February 1975), 

I .. . 
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II. PRODUCTION IMPACT 

15. As a result of the development of green revolution technology the peoples and 
Governments of many developing countries began to pay increased attention to the 
possibility of greater food production. Several factors have contributed to this 
new perspective. First, the new varieties were so superior to the traditional 
ones that most people were quickly persuaded of their merits. Another reason was 
the degree to which the high yields attained on the experimental plots were quickly 
transferable to field conditions. In some cases, there have been even higher yields 
under field conditions than researchers obtained on experimental plots, particularly 
on large acreages. Both the initial import of samples of the new varieties by a 
number of countries, and the larger shipments made later during the 1960's, 
indicated a potential for widespread application of the green revolution technology. 

16. Despite the considerable variability in productivity, average yields have 
increased in a number of countries. Taking Asia as a whole, for example, wheat 
production has recorded a steady rise to 110.7 million tons in 1976 from 65.5 
million tons in 1967. As for rice, the principal cereal of Asia, it rose from 
252.9 million tons in 1967 to 291.8 million tons in 1974 and to 312.5 million tons 
in 1976. Maize increased from 43.3 million tons in 1972 to 55.1 million tons in 
1976. ~_/ 

17. Over Latin America, excluding Mexico, maize production increased by 20.7 
million tons between 1961-1965 and 1976. However, here the increase was more the 
result of increased area than of increased yields. As with maize, the total 
increase in rice production in Latin America for the same period of time was also 
due mainly to the increase in planted area.]_/ 

18. Several African countries have attached importance to HYV programmes. Kenya 
has recently become a steady net exporter of maize. Zambia has a significant 
proportion of its land planted in hybrid maize varieties, which were at least 
partially responsible for raising yields. Some African countries have introduced 
rice cultivation. The West Africa Rice Development Association was set up to 
co-ordinate regional programmes to develop and improve rice cultivation. To adopt 
the new IRRI seeds to regional climatic conditions a research centre, the Institute 
for Tropical Agriculture, was established in Ibadan, Nigeria. 

6/ Food and Agriculture Organization of the United Nations, Production Yearbook, 
1976,-vol. 30 (1977), pp. 92, 94 and 98. 

J_/ Ibid., pp. 94 and 98. 

I . .. 
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19. Despite the problems involved, modern agricultural technology has made some 
significant contributions and should continue to aid agricultural productivity. 
However, technology must be developed to meet a wide range of different ecological 
conditions and economic and social goals. The greatest challenge is to adapt the 
new technology to meet the needs of areas with minimal resources and among various 
social groups whose conditions require substantial improvement. 

20. The Provisional Indicative World Plan for Agricultural Development (IWP) 
published by the Food and Agriculture Organization of the United Nations (FAO) in 
1970 indicated the quantitative magnitudes of agricultural development in developing 
countries and the role of the new technology in achieving those targets. The plan 
has made certain projections of the demand for good grains by 1985. Given a mere 
continuation of the trend in the growth in yields and popultaion, Asia, for instance, 
would need to import 70 million metric tons ·of 'cereals or bring under cultivation 
an additional area of about 68 million hectares. Asian countries do not have either 
enough foreign exchange for such massive imports or new arable land of the required 
magnitude for extending cultivation. These ·countries, therefore, have no choice 
but to intensify prograrmnes for increasing the reate of growth in yields. The ]:AO 
states that "the main element of IWP strategy for expanding cereal production, 
therefore, is to exploit the potential created by this new technical break-through 
on as wide a front as possible, by means of integrated programmes of adaptive 
research, distribution of quality seeds and a complementary 'package of inputs and 
services". §j The new agricultural technology, the ref ore, is considered to be the 
instrument that FAO envisages for future agricultural development. 

21. In fact, emphasis and dependence on the new· technology is more crucial for Asia 
than it is for Africa or Latin America because of the higher rate of utilization of 
available arable land in Asia; moreover, land resources available for the extension 
of cultivation are much smaller in Asia than in either Africa or Latin America. 

22. However, the FAO Indicative World Plan for Agricultural Development and the 
studies carried out by the United Nations Research Institute for Social Development 
(UNRISD) under the project entitled 11The economi.c and social :lmplications of the 
large-scale introduction of high-yielding varieti.es of foodgrain" and other 
research findings reveal that where the new technology has been :lntroduced on a 
wide scale, the social and distributional effects. have not been sat;i,sfactory. 

§_I l:ood and Agriculture Organi.zation of th.e Uni.ted Nations, Provisional 
Indicative World Plan for Agricultural Development; A Synth.es:is and Analysis: of_ 
Factors Relevant to World, Regional and Agricultural Development, . vol. 1 (1970), 
p. 81; see also V.K.R.V. Rao, Growth with. Just:i.ce i _n Asian A8ri.ctilture, (Vnited 
Nations Research Institute for Social Development, R~port No. 47.2). · 

/, .. 
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Growth through a rise in yield rates brought about by the green revolution has not 
been accompanied by adequate social progress. The problem is of reconciling growth 
with social justice and evolving policies and programmes that will link up 
agricultural development with equitable distribution of gains as a means of 
alleviating mass poverty and malnutrition. Structural and institutional changes 
should attempt to improve agrarian societies that consist predominantly of small 
peasantry. They should also endeavour to create socio-economic conditions in rural 
areas that are capable of stemming the exodus to urban slums. 

I . .. 



III. CHANGES IN AGRARIAN STRUCTURE 

E/CN.5/567 
English 
Page 11 

23. Technology is generally believed to be neutral. However the links between 
technologies and socio-economic systems and relations are very intimate, and a 
change in technology has virtually always been accompanied by significant changes 
in social and economic relations. History provides many examples of this 
association - for ' instance, the introduction of power-driven machinery to 
manufacturinK during the industrial revolution, and more recently, the replacement 
of the ox and plough by the tractor. Similarly, the introduction of the chemical
genetic technology into agricultural production can be expected to bring about 
major changes in society. This is especially true for those countries where the 
livelihood of the majority of people is supplied directly by their productive 
activities in agriculture and where agrarian relations continue to be traditional 
in nature. In those cases, the new technology can bring about or accelerate 
far-reaching social and structural changes. 

24. Land tenure stands at the centre of the rural socio-economic system by which 
people relate to each other for the purpose of allocating rights and 
respons.ibilitiesgoverning access to the land and the use of it. The functioning 
of land-tenure institutions varies greatly between societies with traditional 
agricultural technology and those with advanced technology. In the developing 
countries the ownership of land in many cases constitutes a prerequisite for 
ensuring the owner's access to operating capital and credit for production inputs. 
Moreover, land ownership is likely to carry with it the advantage of facilitating 
access to other inputs, including labour and government services. 

25. In most developing countries the proprietorship of the land is the basis of 
?ower, status and the control of other resources. The distribution of land 
ownership therefore provides a guide to the concentration and exercise of power. 
vn1ere there is a marked inequality in proprietorship, smallness carries with it 
social handicaps that the small cultivator in a situation of contractual inferiority 
in his market relations and his access to public facilities. Many studies reveal 
that small cultivators lack the time, influence, education and social relations 
poss essed by the large proprietors which make it possible for the latter to be in 
touch with government progrannnes and get access to technical information. 
Furthermore, the small cultivators are frequently dependent on such landed elites 
for consumption credit, access to water, use of equipment and infrastructure, and 
even for making contact with the rural development bureaucracy. Land-reform 
programmes carried out in many developing countries during the past decade generally 
have had limited success in bringing about basic structural reforms for the benefit 
of the landless, the small farmer and the tenant, and for the integration of the 
actual cultivators and rural masses in the socio-economic development process. 2../ 

J_/ Progress in Land Reform: Sixth Report (United Nations publication, Sales No. 
E.76.IV.5), p. 18. 

/ ... 
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26. The appreciation of the value of land and increased profitability through use 
of new technologies contribute to a continuing concentration of land ownership, 
although this tendency varies greatly. In Latin America this concentration divides 
the rural population into major socio-economic groups: s small elite, wealthy and 
powerful, consisting of landowners and a few of their representatives, the mass of 
small cultivators and a growing body of landless labourers. In Africa, it formerly 
divided the bulk of the land-owning population into expatriates and nationals; and 
in Asia, into landlords and intermediaries, on the one hand, and various groups of 
cultivators and landless labourers, on the other. 10/ The expansion of individual 
farming enterprises using the new technology, sometimes with a high level of 
mechanization, does not stop with the purchase of land. Landlords with large 
holdings also lease lands from those who are unable to use the new technology 
profitably. The Mexico country study 11/ shows that introduction of the green 
revolution technology into agriculturaY-production into northwest Mexico had a 
sharply dichotomizing effect on existing farming connnunities and brought about deep 
social differentiation among the rural population. In 1973 in Latin America big 
landowners - 2 per cent of the farming population - controlled 47 per cent of the 
agricultural land, while the poor held only 2.5 per cent. 12/ 

27. In Asia the existing widespread ownership of small farms prt>vides a basis for 
resistance to excessive concentration of ownership. Nevertheless, incipient trends 
of land concentration are observed in some areas with the new technology. The value 
of land has also tended to rise as a result of the green revolution. The value of 
irrigated land has risen most sharply. The trend, involving the elimination of 
marginal cultivators and the establishment of entrepreneurial cultivators in their 
place, is apparent. 13/ Where large proprietors give out land on lease, rents are 
higher than before the introduction of the new technology. In many instances, 
landowners ask for 70 per cent of the crop as their share, arguing that with the 
new methods the tenants still received a large annual income for their effort. 14/ 

10/ G. Sternberg, Introduction to the ILO Study of Agrarian Re:f;orm and 
Employment, (International Labour Organisation, 1971), p. 7. 

11/ c • . H. de Alcantara, Modernizing Mexican Agriculture: Soci.o-Economic 
Implications of Technological Change 1940-1970 (United Nati.ons Research '.Lnstitute 
for Social Development, Report No. 76.5), pp. 174 and 175. 

12/ Food and Agriculture Organization of the United Natioo.s, Committee on 
Agriculture, Small Farmers' Development (April 1977). 

13/ Progress in Land Reform: Sixth Report, .•• , p. 13. 

14/ W. Ladejinsky, "Ironies of India's green revolution'', foreign A1;:f;airs, 
vol. 48, No. 4 (July 1970). 

/ ... 
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Large landowners also have the option of providing land and inputs themselves and 
paying a portion of the crop as a share-wage to their tenants, who actually become 
labourers. The control exercised by those who own large areas of land provides 
them with ample opportunity to adjust the terms of tenancies so that the benefits 
of yields and the profits accrue to them rather than to the tenant. 

28. Decision-making also shifts to the landlord. He tends to decide on the 
variety of crop to be grown, supplies a major part of the capital needed for the 
modern inputs and provides the finances to the tenant. Moreoever, there is a 
tendency on the part of large landowners to become cultivators themselves and in the 
process evict their tenants and employ paid labour that has no claim on the land 
or the produce, as tenants do. Tenants are progressively reduced to _share-croppers 
and eventually to landless workers. In such situations, the relationships, both 
economic and social, between the landlord and the former tenants are radically 
changed. It is easier for the landlord to manage them as agricultural labour 
working under his direct supervision than to honour the obligations that tenancy 
arrangements impose on him. This process is being accelerated in areas and 
countries where more and more of the large landowners adopt the new technology of 
the green revolution. 15/ 

29. Agrarian structure may change very rapidly as a result of the introduction of 
new agricultural technology. Once increasing agricultural production is seen as 
profitable, as happened with irrigated wheat in Mexico and the Punjab in India, or 
with rice in the Philippines and Malaysia, entrepreneurs are quick to invest in the 
new technology. However, this leads to greater concentration of wealth and income 
and creation of marketing, extensi.on and land-tenure institutions to suit the 
requirements of these entrepreneurial groups. These changes in production and 
agrarian structure result in growing landlessness, underemployment and unemployment. 

30. In Asia, the long tradition of family farming put a brake on this process of 
concentration in many areas where the new technology was introduced. Nonetheless, 
is has been going on there also. Between the years 1960 and 1970 in Bangladesh, 
for example, the number of farmers holding less than 1 hectare increased from 52 to 
66 per cent; and in India, from 40 to 51 per cent. In Ghana, Li.beria and Malawi., 
those farming less than 1 hectare accounted for 39, 52 and 39 per cent, respectively, 
of farmers. 16/ However, in Africa, 17/ customary or tribal tenure systems seem 
to be much more vulnerable to the polarization of resources accompanying 
entrepreneurial initiatives. If large-scale capital-intensive farming is. allowed 
free scope to develop, there is a real danger that most o~ the good agricultural 
land could soon be controlled by large hacienda-type plantations, as happened during 
an earlier period in Latin America, and a major pQrtion .of the population may be 
deprived of their land. 

15/ Ibid. 

16/ Asian Development Bank, Asian Agricultural Survey,·1976, J?· 98~ and Food 
and Agricultural Organization of the Uni.ted Nat:i.qns., The State of Food and 
Agriculture, 1976, p. 46. 

17/ Progress in Land Reform~ Sixth Report, ••• ~ pp. 24 and 83. 

I . .. 
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31. Another tendency is that accelerated agricultural growth associated with the 
new technology occurs mainly in certain zones favoured by good soils, water, 
infrastructure, markets and political influence. 18/ This not only puts the peasant 
population in less favourably located areas worse off relatively, but in many 
instances absolutely worse off. In the Philippines, for example, the widespread 
adoption of high-yielding rice in irrigated areas was accompanied by a reduction in 
the area sown with upland rice, which was relatively non-competitive. As a result, 
small producers of upland rice who could not adopt the new varieties had no 
alternative crop fo substitute that was equally profitable. The large-scale 
production of high-yield rice in a few rich irrigated zones left traditional small 
producers without a market, thus further reducing their already low income. 

32. The tendencies towards social and eocnomic differentiation and polarization are 
particularly evident in areas where the new technology has been introduced within 
traditional social structures. 19/ Accentuated dualism has been a feature of the 
agricultural production pattern"""'"i""n developing countries for a long time, but the 
introduction of the green revolution technology without appropriate changes in 
social structure aggravates this pattern. Consequently, the majority of rural 
people must eke out a subsistence living on small, capital-starved parcels, work as 
partially employed landless labourers, or migrate to urban slums. Associated with 
dualistic agricultural development is the relative curtailment in the expansion of 
internal demand for cheap food-stuffs and simple consumer goods, while the demand 
for high-value foods and modern consumer goods by the upper-income groups expands. 
rapidly. This two-way development in agriculture is paralleled in other sectors 
of the economy. 

33. Social differentiation and concentration may result in monopolization of land 
resources upon which the livelihood of millions depends, unless appropriate 
redistributive measures are undertaken. Failing these, the rate and direction of 
the socio-economic process will lead to the impoverishment and migration of an 
increasing proportion of the rural population and the continuing wast of human 
resources. 

34. During the past decade, the important trend in agriculture has. been the 
accelerated spread of the mulitnational farming corporations. 20/ I:n the past they 
were limited to a few products. However,m1ltinational corporations are increasingly 
expanding their activities to include a wid~r range of agricultural products, food 
processing and marketing. Their impact on land tenure is. obvious, with the result 

18/ Ibid. 

19/ The Social and Economic I:mplication of Large-Scale !_ntroduction of New· 
Varieties of Foodgrain: Summary on Conclusions of a Global Res.earch Project (United 
Nation Research Institute for Social Development, Repo.,r;t No. 74.1), PP· 24-26. 

20/ Progress in Land Reform: Sixth Report, ••• , PP· 156 and 157. 
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that there is greater concentration of land ownership or control in the hands of 
foreigners. Multinational corporations are also among the first to introduce modern 
machinery, which leads to growing unemployment and underemployment. They tend to 
export most of the produce at the expense of local consumption, and they transfer 
a significant part of their earnings as foreign exchange back ·to their home bases. 
All of these practices have proved to be considerably detrimental to the interests 
of developing countries. Developing countries are becoming more and more concerned 
about the growing control ofilllltinational corporations over key economic eleJD.ents, 
particularly technology and investments, since this weakens national control over 
the economy. 

I• H 
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IV. DISTRIBUTION OF THE MEANS OF PRODUCTION AND SERVICES 

35. Local cultivators using the new technology are becoming dependent upon outside 
sources of supply for new seeds and chemical inputs, water, fuel and machinery, the 
maintenance of the latter, technological information, diagnosis of new diseases or 
pests and their treatment, access to various services and institutional credit. 21/ 
Larger yields also add to the marketing problems. Usually the market lies outside 
the local community, and it re·quires considerable ability to bargain with external 
agents and to have connections with grain inspectors, warehouse clerks, bank 
officials and other members of the urban industrial network. It confers an 
advantage on those who have the experience and social attributes necessary for 
interacting with the urban bureaucratic and political caucuses, and it puts a 
relative handicap on those who have only traditional knowledge of the local 
conditions. 

36. The implication of increasing external dependence is that the local community 
and the individual productive unit become.a part of a system of production and 
exchange, over which they have no control. In most developing countries with a 
traditional agrarian social structure and a low technological level, most rural 
families must produce the food they eat, and in this sense they enjoy some 
security, though subject to the influence of changes in natural conditions. The 
linkage established by the new technology between the producers and the larger 
society tends to limit much of the decis·ion-making autonomy of the former, and 
subjects them to regional and even national influences that can often affect 
adversely their main source of livelihood. While large-scale farmers with resources 
and investment alternatives may devote themselves entirely to capital-intensive 
market-oriented production and be able to maintain the necessary contacts with the 
bureaucracy, banks, traders and the like, the poor cultivator with his small plot 
of land must work hard by himself on his land to meet the subsistence requirements 
of his family and struggle to retain his self-provisioning capacity. 

3 7. Another important implication of the external dependence o:e the s:ma.11 ;J;ari:qer 
has to do with the local community power structure. Power oa.s.ed on land monopoly 
is reinforces by power accruing to thos.e who can control the ti.es between th.e 
community and agencies at higher levels. To large landowners s.hould be added the 
officials who manage government agencies conerned with public works.·, development 
programmes, health, education, law and order and so on. Most of them are to be 
found among the elite, which often has control over rural development at the local 
level. Control over resources facilitates. the acquisition of: :f;urther res.ources, 

21/ "Social and institutional reforms as a mea.ns of increas.ing domes:ti.c food 
production and distributing it equitably among the populat:Lonu (E/CN. 5/537), p. 9. 

/ .. ~ 
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further control and so forth. 22/ Unequal distribution of land is directly related 
to unequal distribution of income. Possession of a large amount of land also makes 
it possible to influence Governments to locate development programmes or investments 
in ways that will benefit large landowners. Theoretically, agricultural inputs and 
services provided by the State are available to every cultivator. However, 
government institutions in many developing countries are not yet in a position to 
ensure that distributive services operate on an equitable basis. 

38. Another type of inequality that is a critical obstacle to rural development is 
the dependence of landless workers on those who have property. This conditions has 
a long history and is self-perpetuating. Creditors, whether they are individuals or 
a class, find in the indebted tenants and labourers a source of cheap and docile 
labour. Inequality also is to be found where the population is differentiated along 
ethnic, religious, cultural, caste or class lines, and various sectors or groups 
of the population are considered to have different customary rights, involving the 
domination of one by another. 

39. The possibility of making the new technology available to small farmers depends 
largely on the capacity of government institutuions to reach them. Unlike the big 
landowenrs, who frequently have access to modern inputs in the private sector, the 
small farmers are unaccustomed to dealing with the firms deliveri11g services on a 
commercial basis. They have to turn primarily to government agencies for know-how 
and inputs. In most developing countries the public institutions serving rural 
areas are deficient in scope and quality. 23/ Therefore, for example, large farmers 
occasionally produce their own HYV seeds, but small producers must always go to 
distributors and buy them, often not knowing their quality. Emphasis has been given 
in some countries to setting up large seed farms in the public sector or offering 
facilities to the private sector to organize production · and supply the necessary 
quantity of seeds. 24/ 

40. Small farmers find themselves in a similar situation in identifying sources of 
credit. 23/ Though some experiments have been carried out to facilitate the use of 
credit b~small farmers, the great majority of them are served through informal 
channels, by those who control capital - namely, traders, specialized money-lenders, 
landlords and now increasingly by the large farmers. 25/ Credit h.as always been a 

22/ Progress in Land Reform: Sixth Report, ••• , p. 24. 

23/ See E/CN.5/537, p. 9. 

24/ The Social and Economic I.mplications. of Large-Scale I:ntroduction of New 
Varieties of Foodgrain: Summary of Conclusions of a Global Research Project (United 
Nations Research Institute for Social Development, Report NQ. 74.1}, P• 36. 

25/ Ibid., p. 40. 
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problem for the farmer, even without the new technology. The green revolution has 
enormously aggravated the problem, however, since the cash investment it requires is 
many times larger than that required under traditional methods. According to the 
FAO Provisional Indicative World Plan for Agricultural Development, annual 
operations' credit requirements for Asia alone would rise from $4,915 million in 
1962 to $24,396 million in 1985. For medium- and long-term agricultural development, 
credit requirements are expected to amount to $39,714 million over the same 
period. ,26/ However, if one were also to include the rise in domestic and world 
prices since 1962, these estimates would have to be revised upwards substantially. 
Thus, credit is one of the most challenging problems associated with the 
introduction of the new technology. In addition to the problem of finding credit 
sources, there is also the important and difficult question of equitably 
distributing the loans to those in need. 

41. While the larger farmers are very often able to finance all or part of their 
purchases from their own resources, the small farmers are entirely dependent on 
the availability of farm credit on reasonable terms, to finance the inputs required 
by the new technology. If small farmers are dependent on the local money-lender 
for credit, often at interest rates ranging from 20 to 100 per cent per year (4-5 
per cent per month being collllllon), they may not find it profitable to use modern 
inputs. 27/ Small farmers do not have enough land to pledge as collateral, and 
many of the actual cultivators are tenants. Usually small farmers pledge their land 
or the growing crop to the money-lenders. Co-operatives also often tend to favour 
the bigger farmer, while government lending agencies have such red tape and are so 
much dominated by an urban bure~ucracy that the small farmer feels handicapped in 
making use of their facilities. 28/ 

42. Credit agencies and banks cater theri operations mainly to the requirements of 
the bigger farmers, because they are regarded as better risks. 29/ Costs of 

26/ Food and Agricultural Organization of the United Nation, Provisional 
Indicative World Plan for Agricultural Development, vol. :U, pp.356-357. 

27/ The Social and ·Economic Implications of Large--Scale Introduction of New 
Varieties of Foodgrain, • • • , p. 40. 

28/ V.K~R.v. Rao, Growth with Justice in Asian Agriculture (United Nations 
Institute for Social Development, Report No. 47.2). 

29/ "Social and institutional reforms as a means of increas.ing domestic food 
production and distributing it equitably among the population'' (E/CN.5/537), p. 10. 
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servicing large loans are lower for the lender. Moreover, medium- and large-scale 
farmers are often able to arrange combinations of loans, subsidies and cash flows 
from several sources. Small farmers, by contrast, operate on the local credit 
market, where they must pay higher interest rates,·and often higher prices for 
inputs as well. 

43. To improve the credit system it is probably more realistic to make the pooling 
of resources a conditions for obtaining credit or to assist concerned small farmers 
to form farmers associations or groups with group authority in defined agricultural 
matters before becoming eligible for credit facilities. The crucial factor for the 
small cultivators is having an association of working farmers that is able to 
exercise genuine power locally and to influence decisions at regional and national 
levels through the higher echelons of the same representative organization. It is 
generally recognized that the rural population should be provided greater 
opportunity for direct participation in decision-making action for development and 
access to the benefits of development. 30/ 

44. It is the input of fertilizerthat constitutes the cornerstone of the gre~n 
revolution. Though fertilizer consumption in developing countries has doubled 
approximately every five years, the per hectare use of these nutrients in most 
developing countries is at present only one quarter, often less than one tenth, 
that in developed countries. In part, htis is due to the fact that fertilizer 
prices quadrupled between 1971 and 1974. Developing countries depend on imports for 
at least half their requirements. Similar considerations apply to other 
agricultural chemicals, particularly for plant protection and weed control. This 
has brought about a fundamental change in the use of fertilizer on a massive scale 
and has forced a reconsideration of the use of such substitutes as animal manure, 
green manure, night soil and of various forms of crop rotation as supplements that 
can help in a shortage of chemical fertilizer. 

45. Where a shortage of chemical fertilizer exists, it is necessary to take 
appropriate steps to ensure that a larger number of small farmers will obtain the 
limited supplies for use in their plots. Otherwise, market forces will enable a 
smaller number of the larger farmers to obtain most of the available supplies with 
the resources readily at their command. While this would lead to maximizing the 
monetary returns to the larger farmers on an individual basis, it would not add as 
significantly to the national output as would increasing the output of smaller 
farmers. 

46. Mechanization is not a prerequisite for the introduction o~ the green 
revolution. In fact, however, HYV seeds have been introduced mainly by large 
landowners, who are inclined to favour heaby, often imported machinery. 31/ The 

30/ Popular Participation in Decision~Making for Development {J]ni_ted Nations 
publication, Sales No. E.75.IV.10). 

31/ Zubeida M. Ahmad, "The social and economic implications o~ the green 
revolution in Asia", International Labour Review, vol. 105, No. 1 CJa.nuary 1972), 
p. 21. 
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rapid increases in mechanization that have occurred in several countries cannot be 
justified under present conditions of population pressure on the land. It is clear 
that the whole policy regarding mechanization in connection with the green 
revolution calls for further research in order to bring it into line with economic, 
social, demographic and labour conditions. Each country should formulate its own 
policy in regard to the kind and extent of mechanization that should be encouraged 
in its agriculture. For some of them, for example, there is a need for "selective" 
mechanization, which in broad terms means that large-scale mechanization should be 
introduced at present in countries where it contributes to increasing employment or 
is needed to break a seasonal labour bottleneck. 32/ 

47. Limited or selective mechanization is in fact needed for double and triple 
cropping of the land, which under HYV requires quick harvesting and preparation of 
land. But priority should be given to the kind of agricultural implements that will 
promote intensive use of labour, are appropriate for use on small farms and are 
capable of being manufactured domestically. Where larger machines are functionally 
essential, steps should be taken to make them available for hire and for contract 
work by small farmers who cannot afford to buy them. Obviously, mechanization in 
agriculture should not be introduced only on the basis of the private interests of 
large farmers, since this almost always leads to displacement of labour. There is a 
need to develop and use appropriate farm equipment. 

48. One of the essential elements of the new technology is water. An adequate and 
stable supply is crucial to the cultivator. The efficiency of a water supply is 
often jeopardized by the fragments and character of individual small farms and 
technical short-comings, by inefficient and unco-ordinated management and lack of 
co-operation and co-ordination among the users. 33/ :Probably th.e greatest s.uccess 
of the new technology, particularly in Asia, has been associated with the use of 
tube-wells. Tube-well irrigation supplies water the year round and makes it 
possible for intensive land and labour use under systems of multiple cropping. 
Tube-wells are more amenable to water control and make for a wider use of irrigation 
facilities. However, because of the initial high cost of building them, owners.hip 
of such irrigation facilities is often restricted to larger farmers. 34/ Frequently 
small landowners buy their water from larger farmers at high. prices. 

32/ Food and Agriculture Organization of the United Nations·, ·The State of Food 
and Agriculture, 1973. 

33/ The Social and Economic Implications. of Large-Scale IntroductJon of New· 
Varieties of Foodgrain, ••• , p. 32. 

34/ Ibid. 

I . . • 
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49. It is, perhaps, through investment in well-planned minor irrigation systems, 
consolidation of small holdings or the building of interconnected networks of 
tube-wells that small farmers can have an assured water supply for their land. The 
cost of such water delivery systems could be at least partially subsidized by the 
Government and partially by the cultivators, in proportion to the amount of land 
owned by each farmer. Extension of irrigation to new areas may also provide a 
good opportunity for achieving regional equity and social justice, for 
redistribution of land and for increasing the number of farmers who can benefit 
from the new irrigation facilties and the gains they can bring. 

50. Given the jump in yields and the greatly increased use of inputs, the new 
technology adds to the problems of processing, storage, marketing and agricultural 
extension services. When the marketing and supply services are inadequate and the 
small farmer is required to obtain credit or seek markets through private traders 
and money-lenders, it is most likely that a greater share of the gains from the 
new technology will accrue to the latter rather than to the former. This is 
particularly important where agricultural production involves a large number of 
small producers. In many developing countries, the extension services have proved 
to be too understaffed and inadequately equipped to reach the small farmers. The 
limited resources are primarily directed to medium- and large-scale farmers and to 
the rural regions with greater agricultural potential. 35/ This would appear 
logical in the sense of economic rationale, but it adds to already existing social 
injustice. It must be presumed that over-all structural improvements are needed to 
remove the social constraints to production and productivity by rural masses, if 
the maximum benefit from the new technology is to be obtained in terms of economic 
gains, distributive justice and social progress. 

35/ "Social and institutional reforms as a means of increasing food production 
and distributing it equitably among the population" (E/CN.5/537), p. 9. 
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V. CONSEQUENCES FOR EMPLOYMENT 

51. One of the most acute contemporary social problems in developing countries 
is the lack of employment opportunities. It has been estimated that 75 million 
people in these countries are currently unemployed and in the next decade 225 
million additional people will need work. }.i./ Slowing the population growth, 
while essential, will not help this problem, at least in the short-term. New 
entrants to the labour force over the next 15 or 20 years have already been born. 
It has been estimated that the labour force in developing countries may increase 
by 30 per cent between 1970 and 1985. 37/ Therefore, unemployment in rural areas 
as a social problem is as serious as i-;-is in towns. Indeed, an agricultural 
structure that does not provide enough employment and hastens farm-to-city migration 
is a major factor in creating urban slums and social malaise. 

52. Whether the green revolution results in displacement of rural workers seems to 
depend on a number of interrelated factors and how these change over time. Mu~h 
depends on which green revolution crop is grown. High-yielding variety crops vary 
in their potential for creating or reducing employment. Rice farmers, for example, 
may adopt the labour-intensive forms found in Japan; wheat farmers, on the other 
hand, may use capital-intensive forms prevalent in the United States of . .America. 
Both cases differ in labour requirements. Other factors include the diversification 
of farm production, the amount of machinery used, whether or not double cropping is 
practised, the size of farms, patterns of land tenure and the presence of tenants, 
occasional labour or resident farm labour. The level of labour-intensity is also 
important. It is, for example, extremely high in Indonesia, but very low in the 
Philippines. When the greenrevolution is accompanied by the introduction of 
labour-saving equipment it often means a reduction in jobs, although production 
increases. However, with double-cropping and higher yields and with traditional 
power techniques or selective mechanization, employment opportunities can be 
increased. Evidence from farmers' fields in a wide range of developing countries 
shows that when an acre of traditional variety wheat is replaced by HYV wheat and 
the same simple power techniques are used, employment increases by 50 per cent or 
even more. 38/ 

36/ William C. Thiesenhusen, "What changing technology :Lmplies for agrarian 
reform", Land Economics, vol. 50, No. 1 (February 1974). 

r!_/ Ibid. 

38/ Iftikhar Ahmad, "Technological change in agriculture and employment in 
developing countries" in International Population Conference, Proceedings and P~~ 
of the General Confere~e of the International Union for th.e Scientific Study of 
Population, Mexico City, 8 - 13 August 1977, vol. II, pp. 10 and 11. 
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53. It could be assumed, therefore, that machinery would be introduced only to 
a limited extent and in special situations where there was a real shortage of 
labour or a need to complete certain operations within a specified time-frame. In 
fact, however, high-yield varieties have been introduced mainly by large landowners 
who are inclined to favour machinery not always for technical reasons but 
sometimes in order to avoid confrontation with organized labour, which is demanding 
its share of the increased produce, or because farm machinery constitutes a status 
symbol. 39/ When one operation is mechanized and the power source becomes 
available at the farm, it becomes easier to mechanize other farm operations. The 
cost of adding implements is to some extent marginal once the major investment has 
been made. Therefore, the trend towards mechanization in agriculture particularly 
associated with the use of HYV and the resulting displacement of labour should be 
evaluated to ensure that the use of the new technology does not lead to a decrease 
in the demand for labour. 

54. There are other ways in which the green revolution may have an effect on labour 
use. The new technology may shift land away from high labour-use crops to those 
that are not so labour demanding. This is not to say that all shifts are 
unwarranted or should be foregone, but·; that employment consequences need to be 
known and acted upon by policy makers. The technological opportunities presented by 
the several green revolution crops vary in their potential for creating or reducing 
employment. It is argued that the green revolution can make demands on 
infrastructure that are so pressing that new jobs will be created in such activities 
as road building and irrigation works. That such a potential exists has been 
confirmed that the investment capacities of many developing countries prevent them 
from allocating more resources for intensive development of infrastructure. 

55. The introduction of the green revolution does not necessarily imply the use 
of wide-scale mechanization. It can be satisfactorily implemented using traditional 
techniques based on human and animal power or limited and selected mechanization. 
However, more frequently, and especially in Asia, successes in growing high-yield 
varieties have led to increased mechanization in several forms, particularly in 
irrigation, land preparation, weeding, spraying of plant protection chemicals, 
harvesting, threshing and transporting. Where mechanization has not contributed to 
double ·cropping, it has replaced considerable amounts of labour, especially hired 

39/ Zubeida M. Ahmad, "The social and economic implications of the green 
revolution in Asia", International Labour Review, vol. 105, No. 1 ()anuary 1972} 1 

p. 21. 

40/ William Thiesenhusen, lac. cit. 

I. ' . 



E/CN.5/567 
English 
Page 24 

labour, used for cultivation. Available data from Uttar Pradesh, India, 41/ for 
example, revealed that although the transition from non-mechanized to tube-well 
irrigation led to an increase in total labour input per hectare, the introduction 
of tractors led to a fall in total labour input. On small farms this decline was 
32.6 per cent and on medium-sized farms, 32.9 per cent. The same phenomenon was 
observed in the case of hired labour. On medium-sized farms permanent plus casual 
labour input declined by 36.8 per cent when a transition was made to tractors. In 
other words, while a move to irrigation, which is a shift to the new technology, 
generated additional demand for labour, the replacement of traditional techniques 
by mechanical power displaced most of the additional labour utilized and led to a 
decline in labour input. 

56. However, it is argued that even though the labour input per unit area may 
decline because of more capital-intensive cultivation of the land, the total demand 
for labour, over the whole year, and taking multiple cropping into account, may in 
fact rise. But even if there were increases in employment as a result of the 
adoption of mechanical devices, mechanization could be justified only if it led to 
a substantial increase in output that could not be achieved otherwise, and if these 
increases were sufficient relative to the costs in terms of scarce capital resources. 
Otherwise, the increased profitability from mechanization may well lead to further 
mechanization of the agricultural production process and in turn to further 
displacement of labour. In any case, such mechanizationshouldnot be based on 
imports or large unit capacities requiring a high level of mechanical power for 
operation, but on domestic manufacture with emphasis on the suitability for smaller 
rather than larger amounts of land and of machinery needing low power, to the 
maximum extent possible, which can be used by small farmers and promote the creation 
of additional jobs in domestic industry. 

56. Even so, there is a real possibility of both increasing unemployment and 
lowering wages, especially in areas with a high-density agricultural population. 
Small-scale farmers who cannot make the transition to the green revolution 
technology will find, sooner or later, that their already meager production is 
selling for less. They will either retreat furth into subsistence cultivation or 
take advantage of high land prices to sell out. After they have left their land 
they will become rural larldless labourers or join the hordes of migrants to the 
towns. While jobs in industry are usually scarce, some may find jobs in artisan 
shops or labour-intensive factories. But some or even many of them will join the 
bulk of the unemployed in cities. I.t is not implied that there should be no 
mechanization at all, especially since this may result in a considerable increase i .n 
production, but the whole question of mechanization has to be carefully reviewed, 
Every effort should be made to substitute cheap, efficient and locally produced 
equipment for expensive imported machinery. This. :ts a real challenge to policy 
makers, planner and technicians. who have to aeek a balance between ;i.ncreas.ed 
productivity, employment creation and s;ocial equi.ty. 

41/ Government of India, National Council of Applied Economi.c Research? :D:npact 
of Mechanization in Agriculture on Employment (New Delhi., 1973}, 
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measure and has made an impact on agricultural production, the resulting benefits 
by way of increased returns have not been equally shared by farmers. 42/ The basic 
reason for this uneven distribution of benefits is that the new technology heavily 
depends on modern inputs, which in fact operate in favour of those with large- and 
middle-sized farms as against those with small holdings, who constitute the bulk of 
the farm population in developing countries. 

58. The advantages possessed by large-scale farmers are directly related to the 
existing systems of uneven land distribution. The initial adoption of the new 
high-yield varieties has been augmented by government programmes for agricultural 
development that tend to concentrate their resources on the larger and the so-called 
progressive farmers. It is hardly surprising, then, that the progressive farmers 
were more heavily involved in the first years of the green revolution. The fact 

. that large-scale farmers with more resources are more easily able to adopt the new 
high-yield varieties also increases their savings capacity. Frequently this has 
led to the use of savings both to buy machinery that can displace labour and to 
purchase more land. This trend increases the income base of those who are already 
well off. 

59. Another tendency noted in India, Pakistan and the Philippines 43/ has been 
the emergence of a small but growing group of new commercial farmers. These people, 
who were often not previously engaged in agriculture, are buying up farms and making 
a profitable occupation out of cultivating the new high-yield varieties. Among them 
are urban-based retired army officers, civil servants and businessmen who have 
turned to agriculture and who run farms in the countryside not far from their town 
residences, 44/ They do not belong to the traditional rural communities and are 
much more free from the ties and obligations of the trad:i:.tional system. The 
doubling and tripling of yields therefore means a corresponding i.ncreas.e :i:.n their 
income. In order to economize on labour and supervision problems, they are also 
among the first to introduce labour-saving machinery and engage private farm
management consultant firms, make considerable profits out of their share of the 
increased output, which, by advising landlords. with large holdings on the us.e of the 
new technology. 

42/ R. D. Shaw, "The employment implicati,ona of the green reyolut:i:._on" 
(Washington, D.C., Overseas Development Council? June 1970) (jJJ;iJQeo), 

43/ Ibid. 

44/ P. c •. Joshi, "Agrarian social structure and soc:t.al change" (Delh;i,,: 
Institute of Economic Growth, 1971) (mimeo). 
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60. At the same time, the farms producing for the market are mainly in the hands 
of rural landowners who have the resources and whose farm unit is of sufficient size 
to prevent the untimely interference of family subsistence requirements with their 
freedom to buy at harvest time, when prices are usually low, and to sell their crops 
when prices reach the highest level. As farming prospects improve with the 
introduction of the new technology, they may take over the direct cultivation of 
their o;wn land. Their social position and relation to local authorities facilitate 
access to technical information and services. These cultivators show great 
flexibility in their entrepreneurial activities, making shrewd investments in land 
and water improvement, renting more land to make better of their machinery or hiring 
extension services for agricultural operations and transport. What is more 
significant is that these new commercial farmers have acquired enhanced political 
power in their own right and have a powerful influence on such questions as the 
price of grain, land ceilings and the taxation of agricultural income. 45/ 

61. For a small farmer with inadequate savings, credit theoretically provides an 
alternative source of financing both the necessary investment in minor irrigation 
works and larger quantities of fertilizer and the other cultivation costs of the 
new technology, but the availability of credit, whether from private or 
institutional sources, as described above, is severely constrained by the debtor's 
land ownership status. In addition, wherever the green revolution increases the 
expectation o~ increased net returns, the price of land increases in such a way as 
to prevent expansion by the small land-holder. In the product market the small 
cultivators have to compete with large-scale producers who, because of the economics 
of large-scale production, can lower their cos_ts far below the point to which the 
small producer can. 46/ This means that the number of cultivators who may be 
described as small-scale, in the sense that they own or have access to sufficient 
land to maintain family livelihood, may be stable or declining; but there is a 
large and increasing number of cultivators who can only be described as marginal 
and who must supplement their own llroduction with other income from the sale of 
their labour to larger cultivators, erom crafts, trade, from working migrant 
labourers and by other means. 

62. On the other hand, the evi.ction of tenants i.nduced by the higher llro;eitab:Ui.ty 
of owner cultivation and by the indi.rect ef;i;ect of tenancy legislat;ion have added 
to the growing pressure of population on land to i.nf:late the number of. people 
flooding the agricultural labour market. Compa.r:t.ng the data :tn the lndian census 
returns of 1961 and 1971, one finds tha.t the pr·opart:ton o'f; agricultural labourers in 
the total rural agricultural working force h_a.s t.ncrea.s:ed ;!;1:om 15 per cent to 25 pep 
cent during the decade. All the states in I.ndi.a s:how _a sinli.la.r. ri.s;e. 4 7 / 

45/ Ibid. 

46/ Joshi, loc. cit. 

47 / Kaplana Bardham and Pranab Bardham, "Th.e green 1;eyolution and socio
economic tensions: the case of I.ndia", J.nterna.tional Social Sc.i.ence Journal? 
vol. XXV, No. 3 (1973). 
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63. As for agricultural labourers who work as hired farm hands, the green 
r evolution has brought only mixed blessings. Evidence on the conditions of 
agricultural labourers in Haryana, which is in the .heartland of the green revolution 
belt in India, shows that in 1964-1970 the actual days of employment numbered about 
ha lf of the total maximum number of potential days of employment. 48/ The index of 
t he average real wage rate for agricultural labour thus does not seem to have 
i mproved over the same period. It has been estimated that about 60 per cent of the 
agr icultural labour households in Haryana were below the poverty line of 20 'rupees 
or about $2.75 per capita per month,as defined by the Planning Commission of the 
Government of India in 1969/70. Similar calculations for the total rural population 
on the country level show that the percentage of people below the poverty line had 
i ncreased significantly during the 1960's. The same situation is true for most 
s tates, including those where the green revolution has made considerable progress. 
This suggests that the green revolution has not yet made any appreciable impact on 
a lleviating the poverty of small cultivators and landless labourers. 

64. In the existing inefficient structure of land ownership, distribution of1other 
assets and of the credit and marketing network, the grea1revolution leads to sharp 
distinctions in the generation of income for large- and small-scale farmers. The 
f ormer manage to acquire the lion's share in the flow of benefits while the latter 
smoulder with the sharp awakening of their anticipations and thwarted desire to 
improve their lot. 

65. The increase in commercial exchange relations and the intensification of the 
demand for marketable surplus leads to the reorganizing of production methods on a 
least- cost/maximum-profit basis and tends to blur traditional obligations and 
customary communal relations. This is well illustrated in the replacement of the 
customary poverty-sharing system of harvesting, such as the tebasan system in 
I ndia, which permitted all those who wished to join in the harvesting to do so and 
to retain from one eighth to one tenth of what they harvested. Under the new 
pat te rn, the cultivator sells his standing crop to a contractor who often brings in 
h.:i.s own harvest team, which is usually paid in cash and receives a proportion of 
the harvest smaller than that given by custom to the harvesters. That rel:i,eves 
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the f armer of his unwelcome and unprofitable obligation, making it possible for 
the har vest to be gathered more cheaply. The trader has no local obligations to  

meet i n the village and only accepts as labourers those whom he has: personally  

engaged , perhaps half the number of those who tradit:lonally would have attended. 
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66. A study carried out in Mexico shows that in spite of the rapid growth of 
agricultural production there is more rural poverty now than there had been before 
the introduction of the green revolution technology. 49/ The major benefit of the 
country's rural development had been concentrated in the cities and among a 
re1atively few wealthy landowners and service entrepreneurs. Governmental 
programmes, such as a major campaign to create collective ejidos and peasant 
co-operatives and to bring about technical assistance and cheap credit for the 
small traditional producers and to help growing numbers of landless labourers, have 
not yet reversed the situation. 

49/ c. Hewitt de Alcantara, Modernizing Mexi.can Asri.cultute: Soci.o-Economi,c 
Implications o:l; Technological Change, 1940-1970 (United Na.t;i._Qns. Res.earch_ J:.ns.t:i..tute 
for Rural Development, Report No. 76.5), pp.247-256. 

/. 't. 
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67. It is evident that the changes brought about by the green revolution are having 
a far-reaching impact on rural social structures and relations among the various 
social groups. The increase in production, the creation of new networks for supply 
and marketing and the increase in resources required for investment are intensifying 
social differentiation and economic polarization among the agricultural population. 
Furthermore, the fact that the green revolution technology is locality specific and 
is relevant to only a few agricultural products - mainly wheat, maize and rice -
makes this differentiation even more marked by region and even within individual 
farming communities. 

68. In many regions that have adopted the green revolution technology on a wide 
scale, there has been a clear tendency towards conso\idation of land ownership and 
a consequent decline in the number of farms. For instance, in the Hermosillo 
coastal region of Mexico, in 1948 there were more than 400 large farms, each 
averaging 100 hectares. By 1956 the number of large farms ~had fallen to 260, with 
an average of 267 hectares each. In 1974, there were only 150 agricultural 
enterprises, with 800 hectares each on the average. 50/ This consolidation of 
farming land has its corollary in a widening gap in the distribution of income among 
Mexicans. In 1950, for example, the lower 50 per cent of the income recipients in 
Mexico accounted for 19.1 per cent of all personal income; by 1958 their share was 
16.7 per cent; by 1969 it had dropped to ~5 per cent. 51/ 

69. The growth of large commercial farms exemplified 'by those in the Hermosillo 
coastal region of Mexico are not atypical of a process resulting from the green 
revolution technology. This is particularly true in countries where economic 
consideration, including the increase in total agricultural output and return on 
investment, have not been counterbalanced by policies that will reduce, if not 
eliminate, the adverse social consequences. One such consequence is the change that 
is occurring in the composition of: the agricultural labour force. No reliable 
statistical data is. available; yet there is an unmistakable tendency towards a clear 
polarization i.nto two major groups: a large l~nd9w.ni.ng class of agricultural 
entrepreneurs., sonie of them urban-based indi.v:Lduals a.nd groups; and the rest, who 
are engaged in agricultural product~on. Among the l~tter there is. also a downward 
movement from small farmer to very s.mall farmer, nea;t;"-landless and landless 
labourer. 52/ . In some countries, such as Indi.a, the problem of landlessness is 

50/ Ibid., p. 174. 

51/ Ibid. , p. 118. 

52/ Food and Agriculture Organization of the Uni.ted Nations:, Th.e Sta.te of Food 
and Agriculture, 1975, p. 82·. 
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becoming more acute. In Latin America, those classified as farm labourers are 
particularly numerous. 53/ Of course, there will be significant variations both 
between countries in a region and within countries, depending on the extent to which 
the green revolution technology has been adopted, and there are also policies 
designed to counteract this tendency. 

70. Those whose economic viability and social status are most severely affected by 
the downward movement in their.relative position are the landless, or those whose 
primary source of livelihood is wage labour. Their numbers are increasing both 
through natural increase and as evicted tenants and small farmers join their ranks. 
There are now more persons for fewer agricultural jobs, and these keep diminishing 
as operations on connnercial farms become progressively mechanized. For example, in 
Mexico, it is estimated that there are 3.2 to 3.8 million landless labourers whose 
chances of finding a day's work decreased from an average of 190 days in 1950 to 100 
days 10 years later. 54/ 

71. Consequently, the condition of work and life in general of the landles~ 
labourer is becoming more and more insecure. In the hiring and firing of 
agricultural labour, impersonal bargaining arrangements tend to replace the 
customary ones, such as the long existing patron-client relationship in India. 55/ 
In many instances, the agricultural labourer now had to look for casual day-to-day 
work, sometimes far from his home, in place of the relatively secure relationship, 
sometimes a sort of semi-feudal bondage, either on the farm and/or in the household 
of his landlord. This state of insecurity, which has so far seldom been 
systematically analyzed, is a matter of grave concern among the lower strata of the 
agrarian population wherever significant social and economic changes occur, and 
more so in the wake of the green revolution. 

72. It may well be that in the future further social differentiation will occur 
between cultivators operating small, medium-s.ized and large-scale holdings. Thi.s 
issue deserves the most careful attention, since it represents probably the most 
pervasive type of differentiation in agriculture and is dHfi.cult to correct, 
whether by legislation or political action. Inequal:i,ties in agriculture, thus, on 
the one hand, separate cultivators from landless wage labourers, and on the other 
hand, separate cultivators themselves according to the size of the:Lr operati.onal 
holdings and the amount of capital and credit available to them. These inequalities. 
in opportunities and access to resources are becoming cumulative in certa:Ln and are 
being dispersed in others, the former trend being the more pronounced. Inequities 

53/ Ibid., 1973, J?· 142. 

54/ Cynthia H. de Alcantara, g.e.:.. cit., p. 130~ 

55/ Kaplana Bardham and Pranab aardha~, loc! cit 1 
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in the distribution of land are, in all probability, as prevalent as before. 
However, they now tend to be combined with unequal opportunities to obtain capital 
and credit, resulting in the unequal sharing of economic and social benefits. 

73. In so far as social relations are concerned, the most obvious ones affected are 
those between landlord and tenants. As mentioned above in Chapter III, the prospect 
of higher returns from the adoption of the green revolution technology has prompted 
landlords to resort to various means by which to obtain a larger share of the output 
under tenancy arrangements. This tendency has been aggravated by the inability of 
many tenants to finance the inputs needed for the new technology, which when 
supplied by the landlord, can obligate the tenant to surrender as much as 70 per 
cent of the harvest. Moreover, if the tenant if unable to master the complexities 
of the new technology because of his lack of education and sophistication, he has 
to rely on the landlord's decisions on the production process, creating still a 
greater dependence. These factors, along with the ever-present danger that the 
landlord may want to evict the tenant in order to cultivate the land himself using 
hired labour, have clearly affected relations between landlords and tenants not only 
as they concern agricultural production but also as concerns their broader inter
personal obligations and rights. The mutual social obligations that existed under 
customary tenurial arrangements are fast eroding in the wake of impersonal 
contractual arrangements. 

74. The new economic environment created by the green revolution has also changed 
relations between landowners and labourers. Under traditional systems of 
agricultural production monetary reward for labour was secondary to other 
perquisites available to the labourer, such as access to produce on the iand and 
financial and other assistance in times of need. There are customary rights and 
social relations which the agricultural labourer has had to forego in the economic 
system that has emerged under the green revolution. The issue of wages has acquired 
far greater importance than that of tenancy, which was the major issue 15 or 20 
years ago. The organization of labour for bargaining on wages and other conditions 
of work is a concomitant of the economic system that is accompanying the green 
revolution, and it has political overtones locally as well as nationally. Whether 
the agricultural labourer has gained psychologically, socially or economically unde:r;' 
the new system is a matter that requires :f;urther research.· 56/ 

75. The uneven dis.tribution of gains through the adopti.on of the new: technology is 
not confined only to the various segments of the agricultural popula.tion, /1$. 
mentioned earlier, the differential access to land, water, cJ."edit and oth_e-;r: inputs. 
between and within regions has produced signi:f;i.cant inte:r;i;"egional as. well as. 
intraregional disparities leading to di:f;ferent levels: o:f; income for different groups, 

56/ Cynthi.a H. 'de Alcantara, .£1?..!_ cit., p. 120. 
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This is especially true where, in addition to having different economic 
characteristics and physical advantages, groups are differentiated according to 
cultural, linguistic, religious or other local characteristics. The level of 
agricultural development, even within the same country, has always been very far 
from uniform. With the introduction of the green revolution, such disparities have 
widened further and they create difficult p.roblems. 

76. In Mexico, India and Pakistan, the most recent succes:ses of the green 
revolution have been achieved only in certain regions,· sQllle of' them already 
developed, while other regions have remained relatively, stagnant or have developed 
only marginally. In such cases, the new technology, has added to already·existing 
disparities. 57 I The form and degree .of; these dis:pa.rities· depend on the 
characteristics of the agrarian system and on th.e poli.cies and institutions through 
which the new. technology is implemented. Th.e ;i:.,mpa.ct of the new- technology and ;i.ts 
significance depend largely on themai.n reason ;!;or its introduction and the 
situation of the users. By and large, Governments are a.ble to make the new· 
technology serve theri developmental goals. l:f the government poli.cy i.s to achi_eve 
s.elf-sufficiency in food by accelerated development of middle-range and large-scale 
farming enterprises and capital-intensive m,ethods:, leaving the resultant soci_o
economic problems to be resolved when the goal i.s a.ch;i:.,eyed, it may lead to a. 
permanent division of society into a moderilizedm.!noi;Lty and a. pemanently 
impoverished majority. 

77. Such a division can have serious. social and pol:lti,cal impltcations. .An\ong 
alternative policy approaches may be the implementati.on of: ma.jor·structural changes 
that affect the distribution of land andrights. to use the land and poli.c;i.,es for 
making available the necessary resoul;'ces in such.. a way as· to avo:td concentrating 
land and wealth and consigning the s.ma.11 f a.rJller· to th.e "ll\a.rgi_ns· of: society and to 
dependence on outs.ide supplies and technologtca.1 capital. The soc:lal .f,'orces upon 
which Governments res.t, however, have a strong i.nfluence i.n setting up the. 
parameters and directions. for technological i.nnovat:i.on and adoption. 

78. Governments of some developing countries have tended to pursue policies which, 
for various social, economic and political reasons, have favoured the development 
of more developed regions relative to others and have also favoured rapid 
industrialization and concomi.tant urbani.zat:lon. NQt much h.as been done to slow 
down or arrest the concentration of income and power i.n th.e hands of privi.leged 
groups. Growth, measured only b.y macroeconomi.c indices, o:f;ten has been i.mpressi.ve 
in many developing countries; yet at the same time, the number o;f the poor :;i:_n those 
countries rather than declin'ing has b.een growi.ng, Data ;f:rom the lnternat:ional 

57 I· V .K.R.V. Rao, Growth with Justi.ce in Asian Agriculture: Im Exerci.s.e i.n 
Polic~Formulation (United Nations Research Institute for Social Development, Report 
No. 74.4). 
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Labour Organisation demonstrates that during the period between 1963 and 1972 the 
number of people defined as "seriously poor" 58/ increased by 119 million and 
reached 1,210 million in 1972. 59/ Considering that the majority of the "seriously 
poor" live in rural areas and a-;izeable number in countries and regions that have 
adopted the green revolution technology, the social implications of the new 
technology assume far more than academic importance. Development goals should 
always be based on both economic and social considerations, but this is often 
forgotten or vaguely understood. 

58/ The poverty line of the "seriously pooJ:"11 i_s de;l;i,ned as an income per person 
per annum of $500 in Western Europe, $180 in Lat;ln America, $115 i_n Ai;d_ca and $100 
in Asia. 

59/ International Labour Qrganis_ation, Employment, Growth and Basic Needs; A 
One-World Problem, (Geneva, 1976), p. 22. 
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VIII. COSTS AND BENEFITS 

79. The expectation was that the green revolution would make a contribution to both 
the agricultural sector itself as well as to economic development in general. Not 
much data is available regarding increases in investment brought about by savings 
generated through the new technology. However, it is clear that there has been an 
increase in investment by the medium- and large-scale farmers 60/ by way of 
receiving substantial subsidies on inputs and price support on outputs. It is 
believed that under price support and subsidies, private benefits accrued to those 
who received them are increasing, but, the social costs may in fact be higher than 
the social benefits from the adoption of the new technology. Medium- and large
scale farmers recording significant absolute increases in income in Asia, for 
example, have not made any significant contribution by way of tax payments to the 
public exchequer for use either for development or for redistributive social 
services. 61/ In fact, many Governments in developing countries are affording tax 
incentives and benefits for agricultural investment and increased production wh~ch 
by and large accrue to the counnercial farmers and large landowners. 

80. It should be stressed that most farmers have averaged higher yield per unit of 
land, and in general it tends to increase with the increasing size of farms. 62/ 
Furthermore, it is apparent that from a social and economic point of view~ the 
consequences of the adoption and successful cultivation of high-yield. varieties 
are not easily separable from other improvements in the technology of agricultural 
production which brings about a rise in productivity. · 

81. Advances in yields are often accompanied by progress in mechanization. The 
employment requirements per hectare for wheat and rice appear to have remained the 
same or even increased, but it has declined where human labour was replaced by 
machines. In fact, there has been a decline :i,n the amount of human labour needed 
for threshing and ploughing as a result of the extended use of tractors and 
threshers by large farmers, and a greater amount of hired labour is used in other 
operations. 63/ The family livelihood of cultivators is simply differentiated 
according to the amount of land held by the :family. Clear positive benefits 
occurred more often in rain-fed areas where previous yields were low. 

60/ M. · H. Khan, The Econolll:i,cS. o.i; the G:i;-een Revolution ;l..,n l?aki_s.tan (~eW' ";('ork, 
Praeger, 1975), p. 126. 

61/ V.K.R~V. Rao, .21?..!_ c:lt., J?· 54. 

62/ M. H. Khan, op. cit., p. 117. 

63/ Ibid., p. 125. 
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82. It is difficult to give an over-all assessment of the degree to which labourers 
have benefited from the introduction of the green revolution on a global or a 
national scale, and even at the local level an assessment is difficult. But some 
very significant results can be observed, as reported from areas where the new 
technology and modern mechanized techniques have been introduced in large-scale 
agricultural production. The important implication of this, for example, in India, 
is that while the level of income of the small cultivators is exceedingly low, even 
they seem to be quite pronperous in comparison with the agricultural labour 
households. 64/ As pointed out earlier in this report, a stratum of landless 
labourers already exists in most of the developing countries, and it is continually 
growing due to the fragmentation- of the lands of marginal small land-holders, by the 
movement of former artisans into the agricultural labour category and by natural 
increase. 

83. Under the traditional technology, it was conunon for the small land-holders to 
achieve higher yields as a result of the intensity of their application of crop 
nutrients_ and the higher quality of husbandry employed in cropping. Family labour 
could be used freely without adding to costs, and its performance was more 
conscientious than that of hired labour. Small cultivators operating at this level 
of intensity and introducing high-yielding varteties are able to maintain their 
advantage over larger cultivation for a while. However, if one looks at field 
studies, this situation shows signs of change as the larger farms with access to 
credit intensity their cultivation practices, increase the dosage of fertilizer and 
the use of plant protection chemicals and increase the amount of hired labour per 
unit of land. 65/ The important factor here is th_e effect of adequate and 
controlled irrigation by means of tube-wells, which greatly enhances the returns 
from labour, seeds and chemicals and which reduce the threat of that the value of 
these inputs will be lost through drought or irregularity of canal water. ln 
contrast, the relative advantage formerly enjoyed by the small farmer through the 
availability of family labour is diminis.hed as he i _s obliged to use more hired 
labour. While both may now produce high yields, th_e s.mall cultivator is likely 
to have higher costs of production per unit 0£ cultivation area. Large farmers save 
on costs with their machines. But when small cultivators make use of tractors to 
obtain the advantages of speed, their costs per uni.t of land are higher than are 
those of the larger farmers, who are able to economi_ze by owning tractors. 

84. Although it seems that the main features of; th.e new technology can be procu,:-ed 
in small quantities suitable for small land-hqldings, the. small cultivator suffers 
for an accumulation of minor diseconomies regarding thos:e inputS:, A pair of oxen~ 
for example, can be regarded as an es.s.enti_al pal:'t of the. cultiyator's capital 

64/ B. Dasgupta, Agrarian Change and the New, Technology i,n Lnd:la (United 
Nations Research Ins.titute for Soci,al Development, Report NQ. 77 .2L p.340. 

65/ Ibid., pp. 239-251. 
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investment, yet the animals must be maintained the whole year round for only a 
limited number of work-days. He has a similar problem with tractors, transport 
vehicles and other machines, so that unit costs are greater. Another problem for 
the small owner-cultivator relates to water. Should he receive canal water or 
operate hiw own well with animal power, he may benefit from arrangements suitable 
to the size of his land. If, however, he must rely on a power-driven pumping system 
which is not publicly owned, he is likely to be forced into dependence on a monopoly 
supplier. In this case he would be obliged to meet heavier production costs per 
unit of land than the larger landowner who can invest in a power unit that suits 
the size of his holding. 

84. Certain tasks connected with the new technology, such as attending meetings, 
presenting credentials for obtaining loans and going to the nearest town to ensure 
receipt of inputs or to arrange for marketing, tend to be disproportionately time
and money-consuming for the small cultivator whose livelihood is based on the 
optimum use of his own labour in his own fields or in return for a wage in the 
fields or in return for a wage in the fields of others. 

85. In respect of marketing, the small farmer lacks technical facilities. The 
price offered for high-yield varieties grain is frequently lower than that given for 
local grain or locally improved varieties to which consumers are accustomed. 
Traditionally farmers have been dealing with traders, who benefit~d from some 
degree of monopoly power. In many countries .in the Asia and Pacific region, 
producers traditionally distrust traders WQether they are public or private. 66/ 
At the same time they are unable to arrange to have good marketing facilities 
themselves. Therefore, most of them sell their crops through chains of dealers who 
often are money lenders. It is common for small farmers to find that in order to 
meet obligations they must sell their output immediately after harvest, a period 
when market prices reach their lowest level. 

86. It is therefore reasonable to assume that decisions taken by both large and 
small cultivators concerning the adoption of the new technology are based on their 
estimate of the net advantage they can expect. The necessary calculations must take 
into account not only the level of anticipated yields but also the selling price of 
the harvest, the production costs incurred by the green revolution, the costs of 
credit and possibilities of failure, leading to increased indebtedness or loss of 
land. Additional managerial effort and annoyance and any constraints imposed by 
existing social obligations and restrictions must be also taken into account. The 
large landowners are better able to be precise regarding these estimates, while for 
the small farmer they are rough estimates or only a vague perception. It appears 
therefore, that in existing circumstances, the actual result to a large proportion 
of small cultivators is only a marginal net advantage or a loss. 

66/ Economic and Social Commission for Asia and the Pacific, Economtc and 
SociaY-Survey of Asia and the Pacific, 1975 (E/CN.437/CQNS), P· 249, 
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87. Price policy is one of the principal tools a Government possesses to influence 
resource allocation, production, consumption and, within relatively narrow limits, 
even income distribution. In India, for example, the introduction of the green 
revolution coincided with the revision of the Government's price policy in the 
direction of price support and government purchases. That was considered as a 
significant contribution towards the comparative success of the new technology 
in that country. In contrast, a policy of deliberately holding down the domestic 
price of rice below world level in Thailand proved a disincentive for the adoption 
of the green revolution. 67/ 

88. In sununary, it can be said that the green revolution technology is essentially 
capital intensive, both in terms of working and fixed capital, and involves not only 
a manifold increase in the cash value of current inputs but also a substantial 
increase in investment in land development and irrigation. It involves, therefore, 
an increasing monetization of the agricultural economy in terms of costs of 
production and in terms of marketing of the output. While the new technology has 
undoubtedly led to increased investment in land and greater capitalization of 
agriculture, leading to greater productivity and enhanced monetary returns, it does 
not appear to have made more funds available for financing economic development in 
general. 68/ This also adds to the growth of inequality in the agr:i:;cultural sector, 
The green revolution enables larger farmers to increase their capital investments. 
and therefore their income and,.in the absence of appropriate policy measures, does 
not reduce the widening gap among different sectors of the agricultural population. 
It seems necessary, the ref ore, that appropriate fiscal measures s·hould be 
introduced to get the rural sector to make its contribution to the public funds, as 
well as to reduce the growth of inequalities. 

67 I V .K.R. V. Rao, Growth with Jus.tice in As.;i.,an Aariculture: An E.xercis.e i.n 
Policy Formulation (United Nat:tons Research_ Lns.titute ;f;qr S.oc:Lal Development, Report 
No. 74.2), p. 50. 

68/ Ibid., p. 54. 
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IX. CONCLUSIONS 

89. There is no simple answer to the many complexities which underlie the changes 
that are directly or indirectly associated with the introduction of the green 
revolution. Primary changes, when they occur significantly, produce various 
combinations of secondary consequences which affect the personal and institutional 
relations'between persons and socio-economic categories, alter livelihoods and 
aspirations, change power structures, modify relations between classes and interact 
with political systems. The diversity in environmental, physical and institutional 
conditions, not only among countries but also among various parts of a particular 
country and even villages and farms, make it difficult to compare results and to 
generalize. Keeping this in mind as a caution, some general statements may be made. 

90. The green revolution spread fast during the 1960 1s but has subsequently slowed 
down. As yet it covers a small percentage of the total area sown to wheat and rice 
in developing countries. It has only affected certain areas of the developing world 
and its adoption has been determined not only by natural and agronomic conditions 
but also, and what is more important, by social and economic factors. It is 
unlikely that the green revolution will spread widely and rapidly in areas where 
land structures are restrictive, access to credit is costly, where distribution 
organizations are unable to provide necessary inputs and a guaranteed market for 
millions of small agricultural producers and where training and information services 
are inadequate. 

91. Though the new technology has brought about some increase in the output of 
food-grains in a number of countries, it has not yet succeeded in giving self
sufficiency even on the basis of current inadequate levels of consumption. In the 
period, 1966/77, for example, the average annual import of wheat by developing 
countries was 24.1 million tons, increasing to 32.9 million in 1973/74 and to almost 
40 million tons in 1974/75. The import of rice for the same period of time 
:i.ncreased from 5.1 million tons to 6.0 million tons. 69/ The i_ncrease that has 
taken place in production has not been evenly spread between different cereals, 
there being no significant impact on pulses, fibres, oil-seeds or other crops. lt 
can be seen that although there has been an over-all increase in the proportion 
planted with high-yield varieties, there are large areas where they have not been 
u:;ed and even some areas which have reverted to local seeds. Present high-yield 
varieties are not suitable for all soils and for all climatic conditions and require 
inputs which for many farmers are not available or are unacceptable for vari.ous 
reasons. 

69/ Food and Agricultural Organization of the Uni.ted Nations, Commodity Review 
;rnd oti"tlook, 1974-1975 (Rome, 1975), pp. 58 and 72. 
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92. Even in countries where there have been dramatic increases in wheat or rice 
production, a number nf factors must be considered. Sometimes such increases have 
been at the expense of other crops and, what is most important, the new seeds have 
tended to concentrate on the best irrigated or natural soils. These areas are 
limited, but so far there has been little research with high-yield varieties for 
poor and dry soils. In short, present high-yield varieties require good land and 
expensive, sophisticated inputs, and in many cases, they do not always meet long
established tastes for grains with certain characteristics of flavour, colour and 
texture. 70/ 

93. There is clear evidence that recent technological break-throughs based on the 
alteration of the biological characteristics of wheat, rice and other minor grains 
with complementary inputs have not had widespread and equally beneficial effects 
in many rural areas. 71/ It appears that some farmers, usually large-scale ones, 
have rapidly profited from the green revolution, while others, particularly small 
farmers and tenants, having fewer resource endowments, have lagged behind. Cost 
considerations, especially in relation to fertilizer, the improvement of ir~igation 
facilities and mechanization among other factors, have placed some new technology 
components out of reach of small farmers unless they are provided through public 
sector progrannnes. Lack of knowledge about technical use of modern inputs has meant 
lack of or inefficient adoption and use of these inputs. Co-operative activities 
necessary for efficient use of certain inputs have not been adequate. · The result 
has been that the green revolution has not made any considerable impact on 
alleviating the disadvantaged position of small cultivators who form the bulk of 
the farming population in developing countries. 

94. Given the current level of intensity and the extent of its application, the 
general impact of the new technology on rural employment is not sufficiently clear. 
It appears, that for a short period of time at the outset, it has had a slightly 
favourable effect on employment as substantial amounts of additional labour must be 
invested in applying fertilizer, weeding and the like • . However, with their growing 
potential for multiple cropping, high-yield varieties place a premium on quick 
preparation of land and other agricultural operation. Farmers may no longer have 
several weeks to prepare the ground with plough and buffalo. They may have to use 
power-driven equipment to prepare land quickly and plant the next crop. Even in 
countries where the new technology is not yet in widespread use, the profitability 
of farm mechanization :Ls being increasingly recognized. It is doubtful that with 
the expansion of mechanization the favourable effect of the green revolution on 
rural employment will be the same as at the beginning. It will undoubtedly lead to 
reduction of employment opportunities. Policies towards mechanization should be 
related to the socio-economic and labour situation in a particular country or region 
and labour-saving machinery should be avoided where labour is abundant. 

70/ ;s. Ba1?gur,ta, Agrarian Change and the New Technology in India (United 
Nations Research institute for Social Development, Report No. 77~2), p. 57. 

71/ Progress in Land Reform: Sixth Report (Vnited Nations puolication~ Sales 
No. E.76.IV.5), pp. 11 and 12. 
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95. Successful introduction of the green revolution requires the simultaneous 
adoption of new cultural practices and the use of modern inputs. The seasonal 
rhythm of rural activity, which, for example, in Asia was once determined largely 
by the monsoon, is changing as farmers begin to double-crop and introduce new 
combinations of crops. Where there has been a failure to make necessary reforms 
and to change institutional arrangements there has been a further concentration of 
control over productive resources, particularly land and capital. The central 
problem of increasing socio-economic differentiation rests on the difficulty of 
achieving economic efficiency of small land-holdings, especially of holdings below 
the self-provisioning size. 

96. Large-scale introduction of the new technology makes the net return per unit 
of land higher. J.1../ The consequences of this change are an increasing competition 
for land, rising land values, the renegotiation or imposition of new tenancy 
arrangements and a tendency towards concentration of land. In some areas tenants 
are being reduced to farm labourers. A process of the continuing high concentration 
of land ownership has been the feature of the over-all economic development. J..1/ 
The green revolution has accompanied this process and tended to accentuate changes 
in agrarian structure in favour of larger landholders, capital-intensive farming, 
marginalization of small farmers and reduction on tenancies, and increasing the pace 
of population drift from countryside to cities with a resulting growth of 
unemployment in urban areas. 

97. The obvious role of the new technology in rising agricultural productivity has 
had its psychological impact also. Poverty and unrewarded effort are beginning to 
be understood and considered as situations engendered by man and rooted in 
differential access resources that are necessary for exploiting the opportunities 
created by the green revolution - opportunities that at first sight seem to be 
available to all people regardless of their position in a society. But in reality 
the new technology, if left to develop in its present viable settings without the 
necessary economic and social support systems for the less advantaged masses of 
rural population, may even lead to the pauperization of the small peasantry, There 
is no doubt that the possible social consequences of its adoption should be foreseen 
and taken into consideration along with economic advantages, if the green revolution 
technology is to contribute to increased well-being for the millions in rural areas. 

98. There are strong physical and social obstacles to achieving the increased 
production offered by the green revolution in many parts of the developing world. 
These obstacles are fragmentation of landholdings, lack of institutions., low
investment capacities, unskilled labour, shortages of credit, traditional attitude$ 

72/ M. H. Khan, The Economics of the Green Revolution in J?akistan (New, ';(o_rk, 
Praeger, 1975), p. 115. 

73/ Progress in Land Reform, ••• , p. 10. 

/ . ., 



E/CN. 5/567 
English 
Page 41 

of farmers and others. Critics of the green revolution also see other obstacles 
growing worse in the future. For example, they point to salinization and 
alkanization in many parts of irrigated lands. 74/ There are doubts as to how 
rapidly the investment funds can be obtained to-;xtend irrigation or how oil-short 
nations will be able to finance the fuel required for their agricultural machinery. 
There is concern about long-term effects of uncontrolled well-digging on the total 
supply of ground water. Therefore, there is a reason to believe that the further 
spread of the new technology will not be as fast as early success might suggest. 

99. This consideration of the possible consequences and problems associated with 
the large-scale application of the new technology demonstrates the close 
interrelations of the various factors that promote or impede economic development 
in general and rural development in particular. Of course, there are great 
variations among countries, and each country is experiencing a different set of 
these problems. But the complexity of these interrelations makes it all the more 
necessary that interdisciplinary research and co-operation should be undertaken, if 
the current problems are to be solved and future ones anticipated. More extensive 
and efficient adoption of the new technology will directly depend on the diagnosis 
and solution of these problems. 

100. The indications are that the widespread utilization of the new technology, if 
left in its present form would lead to: (a) the further concentration of capital, 
land and wealth in the hands of larger farmers and service entrepreneurs, (b) the 
concentration of investments in improved technology and productivity in certain 
economically and socially favoured zones, (c) the further introduction of capital
intensive production and labour-saving madninery, (d) the dissolution of systems 
based on small land-ownership, ascribed communal rights, share-tenancies and village 
customary rights, and the consequent accelerated marginalization and proletarization 
of rural populations, (e) a risky reliance on expensive imported inputs, 
sophisticated research and the high world market prices for the daily food supplies 
of urban and rural populations. 75/ Whether or not these tendencies would be 
considered as positive or negative depends on the development policy followed by the 
Government of a particular nation. 

101. As prerequisite for agricultural expansion and the use of the new technology 1 

it is necessary to bring about social and institutional reforms. Social factors 
intervene strongly in the application of a technology because of the nature of the 

]..!!./ Report of the United Nations Water Con:l;erence (JJni_ted Nat:i,ons publication, 
Sales No. E.77.II.A.12), paras. 66-71. 

12./ The Social and Economic Implications of Large-Scale I_ntroduet:Lon of New 
Varieties of Foodgrain: Summary of Conclusi.ons of a Global Research Project (United 
Nations Research Institute for Social Development, R.epo:i;-t No. 74,1}, p, 28. 
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small farm as a family enterprise. The institutions of developing countries need to 
be reformed or adapted in many cases to meet the special needs of small farmers in 
regard to land tenure, credit, co-operatives, marketing, social services, training 
and agricultural research. More attention needs to be given to employment
generating activities in rural areas, small-scale labour-intensive industry, 
livestock production and the nutritional problems of the rural population. The 
government services in the agricultural sector may have to be so designed and 
executed that they tend to slow down and prevent future concentration of capital 
and land and the marginalization of an increasing number of working farmers. On 
the other hand, significant structural changes must be made to provide access to the 
main productive resources by the various sectors of the rural population. 

102. Since most people in developing countries are poor peasants, the satisfaction 
of their needs demands a national strategy for rural development based on employment 
generation in rural areas, and the production of inexpensive goods and services of 
the mass consumption variety rather than expensive luxuries required by the few. 
Such a strategy has important technological implications. It is necesaary that the 
technology chosen be capital and energy saving rather than capital and energy 
intensive and labour saving; that it requires less skill or small modification in 
the skills of traditional craftsmen, rather than the expertise produced by training 
institutions; that is use local renewable materials and available sources of energy 
rather than non-renewable materials or materials that have to be imported from 
abroad or transported from distant parts of the country. Appropriate technology 
shoudl be used for promoting mutually reinforcing development of both agricultural 
production and industry in rural areas. 

103. There is a strong need to institute joint research among agricultural and 
social scientists in order to design more effective rural development programmes at 
the community and regional levels, particularly in linking social and cultural 
change with the introduction and better utilization of the new technology. 
Government efforts should be directed to providing necessary resources for education 
and training, including training of farmers, women and youth to bring about their 
active participation in agricultural production. Long-term goals in mobilizing 
peasants for the successful use of the new technology and the proper organization 
of agricultural production call not only for the diffusion of immediately useful 
information on the new technology but even more for the education of cultivators in 
the basics of the new agr:cultural methods by their participation in the operation 
and management of agricultural services. The success of each individual must be 
related to the success of the group in such a way that each individual strives to 
maximize the success of the group and the society as a whole. 

104. There is a strong need for local institutions and organizations of working 
cultivators and labourers, which are necessary both to secure their participation 
in the control and organization of services and also to provide grass roots support 
for the programmes locally, as well as for the expressed policies of the Governments, 
Co-operative action is needed for land preparation, water management, pest control, 
energy recycling and post-harvest technology which confer both indivj~ual and 
collective benefits, thus allowing the fulfillmertt of the objective of increased 
production with social justice. 
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105. It should be emphasized that fundamental reforms are equally necessary for 
both economic and social reasons. Appropriate measures are needed to limit the 
transfer of land from small landowners to owners of medium-sized and large farms, 
which is still continuing in many developing countries. Measures are also needed to 
protect the rights of tenants and strengthen their position in relations with 
landlords. It is equally important to encourage a larger flow of investment into 
farm production and to achieve a more equitable distribution of inputs and income 
to those who actually farm the land. Effective steps will have to be taken to 
prevent concentration of land in the hands of money-lenders, trading firms, banks 
and mulinational corporations. 

106. Special attention should be given to marginal farmers who have landholdings 
at below subsistence level and need to supplement their income from the small plots 
with income from other sources. The movement out of agriculture to cities cannot be 
considered a real alternative opportunity for large sectors of the tural population 
at the present time since job opportunities are so few in most developing countries 
that frequently even the natural increase in urban population cannot be absor\ed. 
Therefore, on the one hand, steps will have to be taken to increase the productivity 
of their land by organizing the marginal farmers into production teams or groups for 
joint farming and providing assistance in obtaining credit and inputs. On the other 
hand, submarginal farmers should also be given opportunities to work outside their 
farm in the rural areas where they live through programmes of public works and the 
development of small-scale industries and service industries. At the same time the 
younger generation should be provided with opportunities to acquire new skills that 
would enable them to move into other occupations, which in turn would reduce the 
tendency towards further fragmentation of small farms. 

107. It must be emphasized that land reform, whether it involves changes in the 
tenure system or redistribution of property rights, is basically a political issue 
in all regions of the world and would have to be treated in the political context. 
However, from a developmental point of view it shoudl be recognized that without 
modification of the land tenure structure, natural and human resources are employed 
at less than optimal economic efficiency in many parts of the world. In this 
respect land redistribution in the vast majority of cases is prerequisite for 
redistribution of rural income generated by the introduction of the green revolution 
technology. 

108 • The new technology alone is not a solution to all problems of rural 
development. What is needed is an integrated programme ot rural development that 
would, within the framework of a nat:i,onal development strategy, improve the well~ 
being of all sections of the rural population. This idea is prevalent now in the 
majority of the developing countries, where it is realized that non-agricultural 
development and expansion of social and cultural services in rural areas are as 
important as agricultural growth for solving problems of rural poverty and providing 
better living conditions. Thi.s means that integrated development of the natural 
and human resources in the rural areas with a programme encompassing agricultural, 
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industrial and other activities can max1m1ze production and employment in those 
areas. This is needed to ensure that in addition to changes concerned with 
production methods, changes will also take place in the social and economic 
structures. Policies to achieve such changes involve a comprehensive set of 
interlocking factors - social, political, economic and technical - all closely 
interrelated within an over-all institutional framework. 

I ... 
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Table 1. Area planted in high-yield varieties of wheat 
in selected developing countries 

HYV 
introduced 

1972 

1965 

1966 

1960 

1968 

(1000 hectares) 

1972 I 

Total 
wheat 
area 

120 

525 

56 

19464 

1915 

5971 

138 

1040 

1354 

1973 

HYV 
wheat 

22 

513 

10240 

595 

3379 

4 

121 

122 

1973 I 

Total 
wheat 
area 

123 

575 

47 

18583 

1156 

6113 

164 

1140 

1476 

1974 

HYV 
wheat 

568 

31 

10910 

3478 

6 

174 

225 
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1974 I 1975 

Total 
wheat 
area 

126 

586 

56 

18010 

1633 

5812 

154 

1070 

2357 

HYV 
wheat 

46 

11780 

1125 

13 

225 

252 

Source: Food and Agriculture Organization of the United Nations, Monthly Bulletin 
of Agricultural Economics and Statistics, vol. 26, No. 12 (December 1977), 
p. 20, table lD. 
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Bangladesh 

Egypt 

Equador 

India 

Indonesia 

rraq 

Pakistan 

Peru 

Philippine s 

Table 2. Area planted in high-yield varieties of rice 
in selected developing countries 

HYV 
introduced 

1966 

1966 

1950 

1967 

1968 

(1000 hectares) 

1972 I 

Total 
area 

9630 

481 

61 

36019 

7983 

13 

1482 

105 

3303 

1973 

HYV 

431 

481 

55 

8640 

1203 

5 

647 

38 

1827 

1973 I 1974 

Total 
area 

9878 

419 

85 

38285 

8404 

10 

1512 

110 

3437 

HYV 

627 

419 

37 

9720 

2083 

637 

37 

1974 I 1975 

Total 
area 

9792 

442 

103 

37888 

8537 

31 

2163 

89 

3539 

HYV 

442 

60 

11050 

15 

63 

Source: Food and Agriculture Orga~ization of the United Nation, Monthly Bulletin 
of Agricultural Economi:cs and Statistics, vol. 26, No. 12 (December 1977), 
p. 19, table lC. 

 
 
 

 

 

 




