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1. Introduction

It is almost 200 years since Malthus presented his iron law:

The power of population is indefinitely greater than the power of the earth to
produce subsistence for man. Population, when unchecked, increases in
geometrical ratio. Subsistence only increases in arithmetic ratio.

(Malthus, 1798: An essay on the principles of population)

Malthus’ idea of an upper limit to the size of human populations in relation to fixed
natural resource endowments, absolute scarcity, still dominates the development
discourse and farmers, politicians, donors, environmentalists and development
researchers still struggle over its meaning. Malthus continues to receive strong support,
particularly evident in recent Worldwatch publications including: Full House, Who will
feed China and Tough choices - facing the challenge of food scarcity.

In contrast to Malthus’ iron law, Boserup predicts a theory of induced technological
change which builds on a theory of relative scarcity developed by Ricardo: Population
pressure gives rise to own solution because pressure of land scarcity leads to
technological change and more intensive systems of land use. Boserup’s theory has
been developed further in relation to induced institutional change. Institutional
structures and technologies evolve because they are subject to incentives and other
pressures to change them. Population is one pressure among several leading to change.
Technologies also evolve in response to entrepreneurial interactions in the market and
the development of new enterprises. These enterprises give rise to new social
organizations that continuously re-shape the cultural, political, and economic
preconditions for market institutions.

What does this imply in terms of current development discourse? Malthusian inspired
development thought assumes a direct link between population increase, poverty, and
environmental degradation, where population growth forces farmers onto marginal,
unproductive lands leading to environmental degradation and a downward spiral of
poverty and hunger. This view has been challenged by several empirical studies
(Machacos, Yatenga, Kissidougou, Latin American hillside) which appear to confirm
Boserup’s thesis by indicating that more people can lead to the initiation of actions
towards sounder management of natural resources - provided certain conditions are
fulfilled related to infrastructure, institutions and policies. Do these analyses, however,
give us adequate insight into the relationship between population, poverty and
environment? Is there a relationship at all, or are there other relationships and processes
hiding behind Our Common Future’s obsession with growth as a poverty alleviator and
environmental panecea? Are there new perspectives emerging in development research
which offer a better analytical springboard from which to dive into the development
challenges of the coming century?
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2. © Opening
by

Thor Larsen,
Director General, Noragric,
Agricultural University of Norway

We are repeatedly reminded about gloomy future which Thomas Malthus described 200
years ago. We also remember the famous - and controversial - "guestimates about the
future" which were presented to us by Paul Ehrlich, the Club of Rome and others. We
witness the annual debate and disagreements between Worldwatch and other institutions.
Who is wrong and who is right?

First, let us look at some facts. The Plan of Action from the World Food Summit in
Rome in November 1996 stated that "...The 5.8 billion people in the world today have,
on average, 15 per cent more food per person than the global population of 4 billion
people had 20 years ago." According to literature available to me, the world already
produces enough cereals and oilseeds to feed 10 billion people a vegetarian diet adequate
in protein and calories. If, however, the idea is to feed people on the kind of meatladen
meals that we in the West eat, the production of grains and oilseed may have to triple -
primarily to feed livestock.

From 1961 to 1994 global production of food doubled. Global output of grain rose from
about 630 million tons in 1950 to about 1.8 billion tons in 1992, largely as a result of
greater yields. Between 1974 and 1994, developing countries increased wheat yields per
acre by almost 100 per cent, corn yields by 72 per cent, and rice yields by 52 per cent.
The Worldwatch Institute has reported that "by 1984, the world had outstripped
population growth enough to raise per capita grain output by an unprecedented 40 per
cent." From a two-year period ending in 1981 to a two-year period ending in 1990 the
real prices of basic foods fell 38 per cent on world markets, according to a United
Nations report. Prices for food have continually decreased since the end of the eighteenth
century, when Thomas Malthus argued that rapid population growth must lead to mass
starvation by exceeding the carrying capacity of the Earth."

Is this possible? Maybe. If so, what are the opportunities and constraints which we face
as we are about to enter the 21st century? It has been stated that farmers could double
the acreage in production, but this should not be necessary. Better seeds, more and better
irrigation, multi-cropping, and additional and better use of fertilisers should greatly
increase agricultural yields in the developing world. Super strains of cassava, a staple
food eaten by millions of Africans, promise to increase yields tenfold. American farmers
can also do better. 1994 was a good year in Iowa, but the state’s farmers nevertheless



more than doubled that years bumper yield in National Corn Growers Association
competitions.

It is important, however, that we also address some important constraints to increased
food production and eradication of hunger. Scientists claim that it is biologically possible
to raise yields of rice to about four times the current average in developing countries
today. Vietnam can serve as an example of a successful rice producer. Vietnam has a
population of almost 77 million of which more than 80 per cent live in rural areas. The
agricultural sector employs 72 per cent of the total labour force. Over the last 20 years,
Vietnam went from being a rice importer to become the world’s third largest rice
exporter. But due to limitation in the expansion of agricultural production and a high
population growth during the last 20 years, the agricultural land per capita has decreased
by almost 20 per cent. Soil erosion and soil degradation, deforestation and massive use
of pesticides are rampant today. Foreign investors are queuing up in Vietnam. But they
are not interested in food production. Investments in agriculture, social services, health
and education - all interlinked - receive very little attention whilst investments in industry
and the business sector grow by 8 - 10 per cent every year.

Scarcity of fresh water and mismanagement of available water resources represents
perhaps the greatest challenge to agriculture, and not only in drier parts of the world.
Agro-economic policies which do not recognise ecological constraints can do much harm
- as when public funds are used to supply large and costly irrigation systems with free
water and by providing subsidies to fertilisers. In many developing countries, water
supply and irrigation systems are subsidised in ways which makes farmers perceive water
as a free commodity - and hence waste and misuse this precious resource. Estimates
from Pakistan suggest that of the land where agriculture require irrigation, more than 70
per cent has been destroyed by salination and/or waterlogging. Studies in India suggest
that similar practices have led to salination, waterlogging and soil erosion on 1.75 million
square kilometres of arable land. Agriculture based upon irrigation made India succeed in
its efforts to feed its people. However, the hidden costs of the degradation of the
resource base is becoming more and more evident.

Lack of investments, poor distribution of services, and mismanagement by political
systems and their bureaucracies represent major problems. Although food production is
increasing in Africa, it is not able to cope with needs of a steadily growing population

“Agricultural production (in Sub-Saharan Africa) grew at an average rate of 1.7 per
cent from 1980 to 1993, which was not sufficient to keep up with population growth (3.3
per cent)” (World Bank Publication (1996), “Toward Environmentally Sustainable
Development in Sub-Saharan Africa”).

“In Africa, per capita food production has plummeted 20 per cent from its peak in
1967. Extrapolation of present trends by World Bank analysts yields a “nightmare
scenario” for the entire continent” (UNEP, 1993).



“It is estimated that the industrial giants in the 25-nation Organization for Economic
Cooperation and Development (OECD) spend more than US$150 billion annually in
direct and indirect agricultural subsidies to keep potentially low-cost farmers in the
developing nations from entering the market” (UNEP, 1993).

“Food security must be the first priority of sustainable development” (Dr. Mostafa
Tolba, Executive Director of UNEP).

Finally, I would like to mention another factor which adds to Africa’s food shortage
problems. Even in countries where the majority of the people live off the land, where
agriculture contributes 50 per cent or more to the national economy, and even when the
countries in question literally are like the Garden of Eden - still there is serious lack of
incentives. There can be many reasons. But one of them is the lack of proper and well-
functioning institutions and lack of educated and trained personnel. (I was recently told
that when compared with Asia, Africa has only one fifth of the agricultural experts per
capita)

The "Rome Declaration on World Food Security” from the World Food Summit in
November 1996 stated that it is «... intolerable that more than 800 million people
throughout the world, and particularly in developing countries, do not have enough food
to meet their basic nutritional needs. This situation is unacceptable.» The Declaration
follows up this observation by stating: «The problems of hunger and food insecurity have
global dimensions and are likely to persist, and even increase dramatically in some
regions, unless urgent, determined and concerted actions is taken, given the anticipated
increase in the world's population and the stress on natural resources."

And the World Food Summit presented some very ambitious statements as it pledged its
political will and commitment to "... eradicate hunger in all countries, with an immediate
view to reducing the number of undernourished people to half their present level no later
than 2015."

This is an ambitious goal indeed. Nevertheless, the Norwegian Minister for Development
Co-operation, Ms. Kari Nordheim-Larsen, was equally determined in her statement to
the Summit:

“Widespread undernutrition is not acceptable .... If I should highlight one important
result of the Summit, it is the clear recognition of the right to food as a human right....
The international community has an obligation to support national efforts.... Poverty is
a major cause of food insecurity, and offend human dignity. Our inability to attain the
objective of poverty eradication, is a discredit to our common political record and
undermines our credibility.... Hence, increased investments in agriculture is needed....
Concerted action is needed.... Food security is a global challenge and responsibility....
Those who suffer, need our solidarity now.”

I am not much in favour of «problems». I prefer the word «challenges». Much can
undoubtedly be done to meet the hunger and food shortage challenges. Lester Brown of
the Worldwatch Institute, points out that there are vast opportunities for increasing



water efficiency, particularly in arid regions, ranging from installing better water-delivery
systems to planting drought-resistant crops. He ads that "scientists can help push back
the physical frontiers of cropping by developing varieties that are more drought-resistant,
salt tolerant, and early maturing. The payoff of the first two could be particularly high."

Programs to develop water-efficient and salt-tolerant crops, including genetically
engineered varieties, are already weﬂ under way. Mexico have announced the
development of drought-resistant co@ that can boost yields by a third. Biotechnologists
are converting annual crops into perennial ones, eliminating the need for yearly planting.
They also hope to enable cereal crops to fix their own nitrogen, as legumes do,
minimising the need for fertiliser. Genetically engineered nitrogen-fixing bacteria have
already been test-marketed to farmers. Commercial varieties of crops which have been
genetically engineered to be resistant to pests and diseases have been approved for field
testing in the U.S., and several are now being sold and planted. A new breed of rice, 25
per cent more productive than any cni.lrrently in use, suggest that the Gene Revolution can
take over where the Green Revolution left off.

Let me, however, share with you soxhc concerns over genetic engineering and a future
Gene Revolution. Noragric’s Acting|Research Director, Dr. Ruth Haug, has just returned
from CGIAR's semi-annual meeting, which was held in Kairo in May. She tells me that
biotechnology was a very hot issue during the meeting. Delegates expressed concerns
over the release of genetically modiﬁed varieties into nature. Genetic engineering raises
all kind of questions related to biosz;jclaty, ownership and property rights, ethics, equity
etc. I share these concerns. Genetically engineering can very easily become a modern, but
ugly, Pandora’s box.

Neither biotechnology, nor improved farming methods can, however, resolve the major
causes of famine, such as poverty, trade barriers, lack of political incentives and
corruption, mismanagement, ethnic antagonism, anarchy, war and male-dominated
societies that deprive women of much needed incentives. And, those who think in
Malthusian terms assume that when absolute levels of food supplies are adequate, famine
will not occur, need to think again. This conviction diverts attention from the actual
causes of famine, which has occurred even in places where food output kept pace with
population growth, but where peopl# were too destitute to buy it. Or, when they are too
poor to use sound farming practices,/they are compelled to over-exploit the resources
on which they depend. Population growth, poverty and degradation of local resources
often fuel one another, and poor people are trapped in a vicious circle. The amount of
food is constrained less by the resource base than by the maldistribution of power and
wealth. |

Let me now summarise my address: History has shown us, that no country has been able
to promote economic and social development unless its people have access to food and
are healthy. Support to the agricultural sector, which include forestry and fisheries,
create important synergism. Good agricultural policy contributes more than anything else
to economic growth and social benefits to poor and often marginalised groups of people.
But sustainable food production dep{ands upon a healthy environment and upon well-




managed natural resources, such as water and soils. Labour-intensive agriculture can be
very effective in the fight against un-employment, and particularly in rural areas.
Furthermore, food security and freedom from hunger is a prerequisite for poor people to
exercise their democratic rights. All this has been convincingly documented through
extensive and internationally acknowledged research.

I am very happy that the Norwegian Government has recognised and addressed these
very important issues in its Report no 19 to the Storting (195-95, p. 23):

“ 1 de fattigste land er landbruket dominerende i produksjonslivet, og av stor betydning
for samlet sysselsetting, inntekt og eksportinntjening... neeringspolitikken (vil) i slike
land seerlig mdtte konsentreres om a legge forholdene til rette for vekst i
landbruksproduksjonen.... Stprre produktivitet i landbrukssektoren vil gi pkte inntekter
og grunnlag for gkt sysselsetting og verdiskapning... . En slik politikk vil videre bedre
matvaresikkerheten og eksportgrunnlaget og dempe dyrkningspresset pd marginale
omrdder.... Utvikling av beerekraftige produksjonssystemer... vil omfatte innsats for &
sikre en beerekraftig produksjon innen jordbruk og skogbruk samt en forsvarlig
utnyttelse av det biologiske mangfold...er en grunnleggende forutsetning for
landbruksutvikling” (Stortingsmelding nr. 19, p. 32).

“Regjeringen vil konsentrere den miljgrettede bistanden til de fattigste land og regioner
til... pkt matvaresikkerhet og ... utvikling av beerekraftige produksjonssystemer innen
jordbruk, skogbruk og fiske” (Stortingsmelding nr. 19, p.33).

And furthermore, that the Parliament has highlighted and emphasised these very
important issues by introducing a new main goal for Norwegian development co-
operation:

“A bekjempe fattigdommen og bidra til varige bedringer i levekdr og

livskvalitet... ”(Innst.S. nr. 229 (1995-96), p.16). “Flertallet viser til at jordbruk er helt
grunnleggende for de fattigste landene. Det er et stort potensiale i utvikling av
jordbruket og til en bedre forvaltning av jord og vann.... En utvikling av jordbruket som
kan bidra til a bedre regionenes (Afrikas) matvaresikkerhet er derfor viktig” (Innst.S.
nr. 229 (1995-96), p. 20).

“... beerekraftige produksjonssystemer... beerekraftig bruk av biodiversitet.... Bedring
av gkonomiske rammebetingelser, styrking av produksjon innen primernaringene,
fremme av lokalt neeringsliv... vil veere hovedelementer i arbeidet for d bidra til
pkonomisk vekst. ... Innsatsen (til landbruk og fiske) vil totalt sett holdes pa om lag
samme nivd i 1997, men det vil bli lagt gkt vekt pd primerneringene” (St.prp. nr. 1).

These political signals are important indeed. But what is the real world like? Although
the Government has declared that the support to the agricultural sector should be
maintained at the 1995 level (7.8 per cent, or NOK 423 millions), NORAD:s statistics
show a steady decline for the years ahead. NORAD’s own data indicate a shortfall of
NOK 847 millions by 1999..



Even 7.8 per cent to the agricultural sector is not very impressive. Norway was once a
lead country in its support to rural communities and food production in poor countries.
But today there are others who have taken the lead. The average for other countries is

14 per cent. Denmark aims to mcrease its support to agriculture to 20 per cent, and -
when rural development is included - to 40 per cent. Thirteen per cent of the loans from
the World Bank are for support to thqs agricultural sector, and the Bank wants to increase
such support.

So, what can Norway do? NLH’s Vice Chancellor, Professor Roger K. Abrahamsen has
recently written to Ms. Nordheim-Larsen and urged her to increase the support to the
agricultural sector in order to attain the Government’s goals and objectives. We at
Noragric had a very encouraging mcetmg with NORAD’s Director General Ms. Tove
Strand Gerhardsen, and we have summed up our recommendations in a recent letter to
her.

An increase in development assistance to the agricultural sector will require much
professional assistance, from Norwegian institutions and from our partner institutions in
the South. NLH should play a key role in such efforts, and Noragric can play a catalyst
role. We believe in partnership and we are prepared to work with anybody who share our
concerns and dedication.

Thank you.



3. Food Security for the Poor -
What Does it Take ?
Policies Aimed at Eradicating Poverty and Inequality
Ensuring Access by All at All Times to Sufficient and Safe
Food

by

M.S. Swaminathan
Chairman, M.S. Swaminathan Research Foundation, Chennai, India
UNESCO-Cousteau Chair in Ecotechnology

and

V. Balaji
Coordinator, Asian Ecotechnology Network,
M.S. Swaminathan Research Foundation

Ihtroduction

Thomas Malthus in his essay the principle of population as it affects the future
improvement of Society published in 1798, warned that “the period when the number of
men surpass their means of subsistence has long since arrived”. Two centuries ago when
Malthus wrote his essay, the global population was less than a billion. Now the population

exceeds 6 billion.

Inspite of a 6-fold increase in human population since 1798, there is enough food on the
market today for all who have the requisite purchasing power. The average life span of
human beings has gone up considerably all over the world. While the death rates are
dropping rapidly, birth rates have not shown a commensurate decline in most developing
countries. Consequently, the human population will increase by a billion during the next
11-12 years. In addition to population increase, the following factors raise the question,

“will Malthusian predictions come true in the early part of the coming millennium? ”.

Diminishing per capita arable land and irrigation water availability

Expanding demand for food, particularly animal products, as a result of higher
purchasing power

Stagnation in marine fish production since 1990
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e Increasing environmental damage and distinct possibilities of adverse changes in
climate and sea level |

o Fatigue of green revolution due to technology stagnation, leading to a decline in the
per person world grain production from 415 kg in 1985 to 360 kg in 1996

The above situation has led experts like Dr. Lester Brown to predict that China and India
may have to import over 240 and 60 million tonnes respectively of food grains by the year
2030. The entire world trade in food grains now is about 200 million tonnes. Under
conditions where trade is free and not fair, the price of wheat and other food grains will go
up steeply in the international mark¢t if China and India go for large food imports. Also,
there is no way that the industrialised countries can produce the amount of grain that
Lester Brown fears that China and India may have to import by 2030, since further
intensification of agriculture in such countries will be environmentally disastrous. (See box
for an optimistic view of who will feed China).

II. Population

Ashish Bose (1996) has recently sqmmansed the present demographic scenario in India.
The desired demographic transition to low birth and low death rates is yet to take place in
most parts of the country, excepli;ing in the states of Kerala, Tamil Nadu, Goa and
Mizoram. Based on consideration of population, illiteracy, percentage of malnourished
children and per capita income, Maﬂbub ul Haq (1997) has developed a measure of human
deprivation. He concludes "the overall extent of human deprivation is simply colossal in
the SAARC region. The deprivation of human capabilities far exceeds the deprivation of
income alone and affects over 500 million people in South Asia". Of this 500 million
children, women and men, nearly 5(1% are in India.

10






Committee for drafting a national population policy statement for the consideration of
Parliament recommended a paradigEFn shift in our population stabilisation strategy, with a
view to achieving a Total Fertility Rate (TFR) of 2.1 by the year 2010 (Table 3).

~ Table 2 (a)
Poverty and literacy profile of major Indian states (rural areas)
State Per capi;ta income Persons below absolute | Literacy rate,
(Rs.per annum) poverty line (%) age 7+ (%)
Punjab 6,380 32 60
Haryana 6,368 27 55
Kerala 5,778 30 90
Maharashtra 5,525 34 58
Gujarat 5,?88 39 59
Andhra Pradesh 5,046 21 50
Rajasthan 4,229 40 41
Uttar Pradesh 4,185 40 47
Himachal Pradesh 4,168 45 68
Bihar 3,691 42 44
West Bengal 3,157 51 59
Orissa 3,028 55 55
Average for rural India 4,485 39 54

Source : NCAER, 1996 (personal communication)

Table 2 (b)
Disagjgregated HDI for India
Indian States HDI Value
Madhya Pradesh 0.341
Uttar Pradesh 0.343
Tamil Nadu 0.432
Kerala 0.597
West Bengal | 0.452
Haryana | 0.476
Mabharashtra | 0.513
Punjab | 0.516
India (Average) 0.436

Source : Haq, 1997
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Table 3
Paradigm shift recommended by the Swaminathan Committee (1995)

Existing Swaminathan Committee
Strategy
Target and Technology Driven Human and Social Development Centred
Approach
Think and plan centrally and act locally Think, plan and act locally and
support nationally

Awareness Generation
National slogans, symbols and educational ~ Sensitisation and self-awareness of rural

strategies and urban communities concerning the
population supporting capacity of their
ecosystem

Planning Tool

Five year Plan of the Department of Family Socio-demographic charter for the

Welfare, Government of India village/town prepared by the people

Delivery services

Contraceptive Services Integrated health security including
reproductive health and user-preferred
family planning devices

Unfortunately, a well-defined population policy is yet to be adopted by Parliament on the
basis of an all-party consensus. I can only repeat what we said in our report "if population
policies go wrong, nothing else will have a chance to succeed".

III. Environment and development

Since the advent of the industrial and technological revolutions, economic indicators have
been used as the principal criteria for measuring sustainability. Population expansion,
rapid industrialisation, commercialisation of agriculture and quantum jumps in economic
activity have been some of the results of the development paradigm adopted after World
War II. Technological progress in several areas such as space, information technologies,
biotechnology, energy and new materials has been impressive. At the same time there is a
growing understanding of the ecological and social costs of such progress. The UN
Conference on the Human Environment held at Stockholm in 1972 and the UN
Conference on Environment and Development held at Rio de Janerio in 1992 helped to
articulate the serious environmental repercussions of contemporary development
pathways. The Population Summit of sixty science academies of the world (Delhi, 1993)
identified population growth as well as resource use as primary influences on the threats to
the ecosystem. The population growth in the tropical countries leads to shifting of
cultivators into forests, and thus is a cause of loss of biodiversity (Myers, 1994). In the
developed countries, inefficient technologies and wasteful consumption couple to create
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the equivalent of overpopulation which leads to excessive carbon dioxide emissions
(Myers, 1994; Ehrlich and Ehrlich, 1995).

In addition to the natural carrying capacity of the earth, its social carrying capacity is also
now in focus (Daily and Ehrlich, 1996). The UN Conference on Social Development held
at Copenhagen in 1995 warned that development which is not socially equitable will lead
to social disintegration and conflicts. Jobless economic growth and feminisation of
poverty are the other consequence of the current pattern of development. Thus, the
concept of sustainable developmcnq has now to be viewed in terms of ecology, social and
gender equity, employment and economics. How to achieve such a synthesis in
developmental thinking, planning and implementation, thereby enabling humankind to take
to the pathway of green product1v1ty is the task facing us today.

In its report titled Changing CourSe the International Business Council pointed out that
where there is a will there is a way \(Schmldhemy, 1992). If technology has so far been a
major cause of ecological damage, | it can be a leader in finding methods to ensure that
development is sustainable. In a tecent study, Repetto et al. (1996) have shown that
environmental protection not only . need not reduce productivity growth but can in fact
stimulate growth without accompanymg ecological damage.

The U.S. National Academy of $c1ences the Royal Soc1ety of London, the Indian
National Science Academy and 55 other scientific bodies in a statement made in 1993
pointed out “stress on the environment is the product of four interacting factors:
population growth, consumption habits, technology and social organization.” Concurrent
attention is needed on all these four factors to promote sustainable development and
sustainable societies. The report Sustainable America indicates what an affluent society
should do. In poor nations, the social sustainability of the development process is as
important as ecological and economic sustainability. Also, if the current pace of damage
to the ecological foundations essentlal for sustainable advances in biological productivity,
namely land, water, flora, fauna, forests, oceans and the atmosphere, continues,
sustainable food and nutrition securjty cannot be achieved. Therefore, as we approach the
new millennium, we need a brj]ader concept of sustainability which encompasses
environmental, economic and social parameters. Among social factors, gross economic
and gender inequity needs priority ‘attentlon If such a paradigm shift in developmental
thinking and pathways does not occur, the successes achieved in the twentieth century in
abolishing skin colour based apanhexd in conquering space and in splicing genes will be
overshadowed by the spread of technologxcal and economic apartheid. If these forms of

apartheid are allowed to grow and spread, they will lead to social disintegration and
ecological genocide.
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IV Ecotechnology : the emerging solution

Technologies rooted in the principles of ecology, economics and equity are now referred
to as ecotechnologies. UNESCO and the Cousteau Society established by Commandant
Jacques Cousteau are promoting ecotechnology networks in different parts of the world.
The M.S. Swaminathan Research Foundation at Madras is the co-ordinating centre for the
Asian Ecotechnology Network. A major purpose of this Network is the creation of
ecojobs, which are economically viable, environmentally benign and socially equitable. A
multimedia database on opportunities for ecojobs is being developed, since the
dissemination of information on ecojobs is essential for creating opportunities for
sustainable livelihoods in rural and urban areas.

The most serious manifestation of poverty is hunger. It is now recognised that endemic
hunger is largely the result of inadequate livelihood opportunities which in turn leads to
inadequate purchasing power. Hidden hunger results from both micro-nutrient
deficiencies and poor environmental hygiene which impair the biological absorption and
retention of food.

A Science Academies Summit on uncommon opportunities for a food secure world held at
MSSREF in July 1996 stressed that national policies for sustainable food and nutrition
security should ensure :

o that every individual has the physical, economic, social and environmental access to a
balanced diet that includes the necessary macro- and micro-nutrients, safe drinking
water, sanitation, environmental hygiene, primary health care and education so as to
lead a healthy and productive life.

o that food originates from efficient and environmentally benign production
technologies that conserve and enhance the natural resource base of crops, animal
husbandry, forestry, inland and marine fisheries.

During the next three decades, population is expected to increase by another 2.5 billion
people. Food requirements will grow both due to increases in population and due to per
capita purchasing power. World grain production has grown from 631 million tonnes in
1950 to nearly 1900 million tonnes in 1995. Such a phenomenal growth has had its
environmental cost in terms of soil degradation, aquifer depletion, genetic erosion and
pesticide pollution. This is why we have to produce more in the coming decades but
produce it differently. To achieve such a shift, the following basic ground rules must be
followed in technology development and dissemination as well as in public policy* .

¢ First, production advances must be based on linking the ecological security of an area
with the livelihood security of the people in a symbiotic manner.

* Extracted from the concept paper on Food and Nutrition Security, prepared by MSSRF (Jan.
1997) and accepted by the UNDP - Govt. of India country programme for the years 1998-2001
as the strategy document.
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¢ Second, steps must be taken to create widespread awareness of the human and animal
population supporting capacity, of different ecosystems. Sustainable systems of
management of soil, water, biodiversity and forests should be internalised in rural
societies.

¢ Third, since the poor remain pod;r, because they have no productive assets and there is
no value to their time, asset crqation and value addition to time should receive high
priority in poverty alleviation programmes. Women belonging to the economically
underprivileged sections of the society, in particular, are often over-worked and under-
paid. What they need is a reduction in the number of hours of work and an increase in
the economic value of each hour of work. This will call for massive efforts in
information and skill empowerment of the poor, particularly women. The emerging
technologies are largely knowledge intensive and hence the transfer of knowledge and
market-driven skills can become the most powerful instrument for fighting poverty
and deprivation. Modern information technology affords opportunities for reaching
the unreached and thereby achieving a learning revolution within a short span of time.

¢ Fourth, equal attention is needed to the problems of the rural and urban poor. Lack of
livelihood opportunities in rural areas leads to the proliferation of urban slums.
Damage to common property resources in villages results in the growth of
environmental refugees. Since in many developing countries agriculture, including
crop and animal husbandry, for?‘stry, fisheries and agro-processing, provides most of
the jobs and income in rural areas, the triple challenge of producing more food, income
and jobs from diminishing per capita land, water and non-renewable energy sources
can be met only through agricultural intensification, diversification and value addition.
Integrated, intensive farming systems which are ecologlcally sustainable, are needed
for this purpose.

¢ Fifth, micro-credit and micro- enferprises should be linked in a symbiotic manner, as is
being so successfully done in Bangladesh through the Grameen Bank and other
innovative initiatives.

¢ Finally, an ever-green revolution can be imparted a self-propelling and self-replicating
momentum only if it is based on the self-mobilisation of the people. In all externally
funded and introduced development projects, there should be a built-in withdrawal
strategy, so that the prograMe does not collapse when the external inputs are
withdrawn.
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V. Towards an ever-green revolution in agriculture

The term green revolution coined by Dr. William Gaud of the United States of America in
1968 has come to be associated with not only higher production through enhanced
productivity, but also with several negative ecological and social consequences. There is
also frequent reference to the fatigue of the green revolution, due to stagnation in yield
levels and due to a larger requirement of nutrients to produce the same yield as in early
seventies.

Is it likely that as we enter a new millennium, we will not have the benefit of new
technologies which can help our farmers to produce more food and other agricultural
commodities from less land and water?

I believe we are now in a position to launch an ever-green revolution which can help
increase yield, income and livelihoods per units of land and water, if we bring about a
paradigm shift in our agricultural research and development strategies. The green
revolution was triggered by the genetic manipulation of yield in crops like rice, wheat and
maize. The ever-green revolution will be triggered by farming systems which can help
produce more from the available land, water and labour resources without either
ecological or social harm. Thus, progress can be achieved if we shift our mind set from a
commodity-centred approach to an entire cropping or farming systems approach. This
does not mean that we should decelerate our efforts in the area of crop improvement
research. But such research should be tailored to enhancing the performance and
productivity of an entire production system. The transition from the fatigue of the green
revolution to an ever-green revolution involves a shift from a crop-centred approach to a
systems-based approach to technology development and dissemination.

Let us take for example the prospects for "super-rice", capable of yielding over 10 tonnes
of rice per ha. Such a rice plant will need a minimum of 200 kg N per ha, together with
other major and micro-nutrients. Addition of such nutrients solely through mineral
fertilizers will lead to serious environmental problems, and hence, the introduction of
legumes in the rotation becomes important.

Scientists now have unique opportunities for designing farming systems for achieving the
triple goals of "more food, more income and more livelihoods" per ha. of land by
harnessing the tools of ecotechnologies resulting from a blend of traditional knowledge
with frontier technologies such as biotechnology, informatics including GIS mapping,
space technology, renewable energy technologies (solar, wind, biomass and biogas) and
management and marketing technologies.

We can prove experts like Lester Brown wrong if we abandon the old concept of a crop-
centred green revolution and substitute it with “a farming systems and frontier
technologies” centred ever-green revolution. Ecotechnologies should occupy a pride of
place among frontier technologies.
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Industrial countries are responsible for much of the global environmental problems such as
potential charges in temperature, precipitation, sea level and incidence of ultraviolet-B
radiation. While further agricultural intensification in industrialised countries will be
ecologically disastrous, the failure to achieve agricultural intensification and
diversification in developing countries where farming provides most of the jobs will be
socially disastrous. This is because, agriculture including crop and animal husbandry,
forestry and agro-forestry, fisheries and agro-industries provides livelihood to over 70
percent of our population. The smaller the farm, the greater is the need for higher
marketable surplus for increasing income. Eleven million new livelihoods will have to be
created every year in India and these have to come largely from the farm and rural
industries sectors. Importing food {a.nd other agricultural commodities will hence have the
same impact as importing unemployment. Thus, what we need now is an environmentally
sustainable and socially equitable green revolution or what may be termed on ever-green
revolution.

VI. Meeting the mutli-dimensional challenges : the response of
the M.S.Swaminathan Research Foundation

The responses being developed and field tested by MSSRF to identify implementable
approaches at the micro and policy levels to meet the challenges outlined earlier are briefly
described below :

a. Linking the ecological security of an area with the livelihood security of the local
community : creating an economic stake in conservation

The community biodiversity progfammc of MSSRF illustrates how such mutually
beneficial linkages can be fostered in biodiversity rich areas. It is a sad fact that the tribal
and rural families who have conserved and enhanced biodiversity remain poor, while those
who are utilising the products of their efforts become rich. When the conservers have no
social or economic stake in conservation, denudation of natural ecosystems becomes more
rapid. MSSRF has adopted a three-pronged strategy for creating an economic stake in
biodiversity conservation.

First, a transparent and implementable methodology has been developed for incorporating
in sui generis systems of plant variety protection procedures for recognising and
rewarding informal innovations in genetic resources conservation and enhancement.

Second, a symbiotic social contract between commercial companies and tribal and rural
families is being fostered for the purpose of promoting the cultivation by local
communities of genetic material of interest to the companies on the basis of buy-back
arrangements. Such a linkage will prevent the primary material being unsustainably
exploited.
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Third, local women and men are trained in the compilation of biodiversity inventories and
in bio-monitoring, so that they themselves become custodians of their intellectual property.
Such trained women and men constitute an Agrobiodiversity Conservation Corps and will
be able to help their respective communities to deal with issues such as "prior informed
consent” in the use of genetic resources.

For assisting the community biodiversity movement, MSSRF has established a Technical
Resource Centre for the implementation of the equity provisions of the Convention on
Biological Diversity. Since this is the first Technical Resource Centre of its kind in the
world, the six major components of the Centre are described below.

i.

ii.

iv.

Chronicling the contributions of tribal and rural families to the conservation and
enhancement of agrobiodiversity through primary data collection in the states of Tamil
Nadu, Kerala, Andhra Pradesh and Orissa as well as in the Lakshadweep and Great
Nicobar group of islands.

Organisation of an Agrobiodiversity Conservation Corps of young tribal and rural
women and men, who have a social stake in living in their respective villages and who,
with appropriate training, can undertake tasks such as compilation of local biodiversity
inventories, revitalisation of the in situ genetic conservation traditions of their
respective communities, monitoring of ecosystem health with the help of appropriate
bio-indicators and restoration of degraded sacred groves. The members of the corps
will be able to assist their respective communities in dealing with "the prior informed
consent” provision of the Convention on Biological Diversity in the use of genetic
resources.

Development of multimedia databases documenting the contributions of tribal and
rural families in the conservation and improvement of agrobiodiversity, for the purpose
of enabling them to secure their entitlements from National and Global Community
Gene Funds.

Maintenance of a Community Gene Bank and Herbarium. A Community Gene Bank
with facilities for medium term storage has been established to conserve farmer
preserved and developed seeds from the tribal areas of South India. The material will
be catalogued and linked to the Technical Resource Centre database. The Herbarium
serves as a reference centre for the identification of landraces, traditional cultivars and
medicinal plants conserved by tribal and rural families.

Revitalisation of genetic conservation traditions of tribal and rural families through
social recognition of their contributions and the creation of an economic stake in
conservation. For this purpose, replicable models of private sector engagement in
contract cultivation by tribal and rural families of plants of commercial value are being
developed.
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vi. Legal Advice Cell This cell will make available to tribal and rural families appropriate
legal advice in matters relating to intellectual property rights and plant variety
protection.

b. The population supporting capacity of ecosystems: local level socio-demographic
charter ‘

In order to help internalise an understanding of the vital need to restrict population growth
within the supporting capacity of land, water, forests and the other components of the
ecosystem, training modules have been developed to enable the women and men members
of village level democratic institutions to prepare socio-demographic charters for their
respective villages. These are local level planning tools designed to assist in priority
setting in the matter of meeting unmet minimum needs. A gender code is an important
component of the charter. Such socio-demographic charters will help local communities
to view population issues in the context of social development and to ensure that children
are born for happiness and not just for existence.

¢. Information and skill empowerment

For this purpose, the concept of Information Villages has been developed. Trained rural
women and men will operate Information Shops where generic information on the
meteorological, management and marketing factors relevant to rural livelihoods will be
converted into location-specific information. Trained farm women and men themselves
become trainers. The computerised extension system adopted in the information shops
also helps sensitise local families ‘ on their entitlements from government and other
programmes. Information technojogies provide considerable opportunities for value-
added jobs in rural areas. While new technologies are important, folk media are often
even more effective in reaching the unreached. Hence, folk plays and folk arts and theatre
are fully mobilized for achieving information empowerment. For ensuring the success of
information empowerment programmes, the information disseminated should be demand-
driven and should be locale-specific.

d. Agricultural intensification, diversification and value addition

This is achieved through participatory research with farm families. Ecotechnologies like
integrated pest management and integrated nutrient supply are used. Ecotechnology
development involves the blending of the best in frontier technologies with traditional
wisdom and practices. Modern science and the ecological prudence of the past can thus
be combined.

Ecotechnologies are also practiced in aquaculture. Integrated agriculture and aquaculture
techniques enhance both farm incorje, and the nutrition security of the household. Whole
villages are being enabled to adopt such integrated, intensive farming systems (IIFS). This
approach is essential for meeting the triple goals of more food, income and jobs from the
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iii. Crop and pest management

Integrated Nutrient Supply (INS) and Integrated Pest Management (IPM) systems form
important components of IIFS. The precise composition of the INS and IPM systems will
depend on the components of a farming system as well as on the agro-ecological and soil
conditions of the area. Computer-aided extension systems will provide farm families with
timely and precise information oﬁ all aspects of land, water, pest and post-harvest
management. ‘

iv. Energy management

Energy is an important and essential input. Besides the energy efficient systems of land,
water and pest management described earlier, every effort will be made to harness biogas,
biomass, solar and wind energies to the maximum extent possible. Solar and wind energy
will be used in hybrid combinations with biogas for farm activities like pumping water and
drying grains and other agricultural produce.

12 Post- harvest management

IIFS farmers will not only adopt the best available threshing, storage and processing
measures, but will also try to produce value-added products from every part of the plant
or animal. Post-harvest technology assumes particular importance in the case of
perishable commodities like fruits, vegetable, milk, meat, egg, fish and other animal
products and processed food. mismatch between production and post-harvest
technologies affects adversely both producers and consumers. Growing urbanisation leads
to a diversification of food habits. , Therefore there will be increasing demand for animal
products like milk, cheese, eggs and processed food. Agro-processing industries can be
promoted on the basis of an assessment of consumer demand. Such food processing
industries should be promoted in villages in order to increase employment opportunities
for rural youth. In addition, they can help to mitigate micronutrient deficiencies in the
diet.

Investment in sanitary and phytosanitary measures is important for providing quality food
both for domestic consumers and for export. To assist the spread of IIFS, Governments
should make a major investment in storage, roads, transportation and on sanitary and
phytosanitary measures.

VI, Choice of the crop and animal components of farming systems

In ITFS, it is important to give very careful consideration to the composition of the farming
system. Soil conditions, water availability, agro-climatic features, home needs and above
all, marketing opportunities will h:re to determine the choice of crops, farm animals and
aquaculture systems. Small and large ruminants will have a particular advantage among
farm animals since they can live largely on crop biomass. Backyard poultry farming can
help to provide supplementary income and nutrition.

22



vii.  Information, skill, organisation, management and marketing empowerment

IIFS is based on the principle of precision farming. Hence, for its success, IIFS system
needs a meaningful and effective information and skill empowerment system.
Decentralised production systems will have to be supported by a few key centralised
services, such as the supply of credit, seeds, biopesticides, and animal disease diagnostics.
Ideally, an Information Shop will have to be set up by trained local youth in order to give
farm families timely information on their entitlements as well as on meteorological,
management and marketing factors. Organisation and management are key elements and
depending on the area and farming system, steps will have to be taken to provide to small
producers the advantages of scale in processing and marketing.

IIFS is best developed through participatory research between scientists and farm families.
This will help to ensure economic viability, environmental sustainability and social and
gender equity in ITFS villages. The starting point is to learn from families who have
already developed successful IIFS procedures.

It should be emphasised that IIFS will succeed only if it is a human-centered rather than a
mere technology-driven programme. The essence of IIFS is the symbiotic partnership
between farming families and their natural resource endowments of land, water, forests,
flora, fauna and sunlight. Without appropriate public policy support in areas like land
reform, security of tenure, credit supply, rural infrastructure, input and output pricing and
marketing, small farm families will find it difficult to adopt IIFS.

e. Incre;zsing Jfarm and non-farm employment

The biovillage programme addresses three key areas - preventing resource degradation,
improvement of crop and animal productivity and alleviation of poverty. The biovillage
programme in progress in villages in the Pondicherry area of India places equal emphasis
on off-farm livelihood opportunities and on-farm jobs. This programme avoids a
patronage approach to poverty alleviation.

It regards the poor as producers and innovators and helps to build their assets through
value addition to time and labour. The basic approach is on asset building and sustainable
human development leading to the growth of entrepreneurship.

The programmes are designed on a pro-nature, pro-poor and pro-women foundation. By
placing emphasis on the strengthening of the livelihood security of the poor, the biovillage
model of sustainable development revolves around the welfare of the economically and
socially underprivileged.

It is thus a human-centered pattern of development. The enterprises chosen are based on
marketing opportunities. The technological and skill empowerment of the poor is the
major approach. Because of the market-driven nature of the enterprises, the economic
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viability of the biovillage approach ms assured. Production and post-harvest technologies
and farm and non-farm occupations| are brought together in a manner that both producers
and consumers benefit. ‘

Biovillages around biosphere resefves would help in providing alternative sources of
meeting the day-to-day needs for food, fuel, fodder and other commodities of the families
living near such biodiversity rich aréas. Also, biovillages near urban areas help to link the
rural producer and the urban consumer in a mutually beneficial partnership. By producing
the processed and semi-processed food products needed in urban areas in the villages
around towns and cities, the need for the rural poor to migrate to urban centres for
livelihood opportunities is minimised. Also, food processing can be used as a method of
providing the needed micronutrients|by including millets and grain legumes in the food.

VILI. Issues in research
i. Transition from Mendelian to molecular plant and animal breeding

The stagnation in maximum yield levels during the nineties in crops like rice and wheat has
been a cause of concern. Also, incr#ase in productivity have to be accomplished without
associated ecological harm. Produj(t)ivity—increasing technology and food loss reduction
strategies (improved storage, processing and marketing) should be ecologically
sustainable, economically viable and socially equitable. Cost and risk must be low and
return must be attractive, if the podr are to derive benefit from new technologies. Recent
research on ecotechnologies involvﬂ;g low external input sustainable agriculture in several
countries in Africa and Asia suggestthat farm yields can be doubled.

What will be the impact of the transition from Mendelian to molecular genetics on the
productivity, profitability, sustainability and stability of major farming systems? Can a
blend of Mendelian and molecular breeding help to raise ceiling to yield and help in
developing strains processing resistance/ tolerance to a wide variety of exotic and abiotic
stresses? Can the benefits associated with genetic engineering and recombinant DNA
experiments outweigh risks? Can an internationally accepted biosafty protocol be
appended soon to the convention int Biological Diversity? Will a blend of traditional and
frontier technologies including bio-information and space technologies help us to produce
more agricultural commodities from less land and water without damage to the ecological
foundations essential for sustainable advances in biological productivity? These questions
need understanding and answer, if the Malthusian fears are not to come true in the coming
millennium.

ii. Research for international aM national public good

Recent trends in the privatisation of agricultural research, globalisation of economics,
introduction of Trade-related Idte]lectual Property Rights(TRIPS) leading to a
strengthening and widening of patents, plant variety protection procedures and other
forms of intellectual property rights (IPR) regimes lead to the question, “will the
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economically and socially underprivileged section of farm families tend to get by-passed by
frontier science?’ Should not research for public good get strengthened particularly in
areas having a bearing on food and health security. What should be the future role of
organisations like the CGIAR and NARS devoted to international and national public
good be? How can a symbiotic social contract be fostered between private sector
companies and resource poor families? With a view to including the excluded in terms of
technological and skill empowerment? Who will carry out anticipatory research to help
meet potential changes in temperature, precipitation, ultraviolet-B radiation and sea levels?
Who will standardise technologies for managing the impact of climate on agriculture?

There is obviously need for strengthening research for public good at the global and
national levels. There is also need for new patterns of research organisation which can help
(a) to promote ecologically and socially sustainable agriculture in partnership with farm
men and women, and by promoting meaningful partnerships among “public good”
research institution, private sector research organisation and farm families.

iii. Achieving a transition from capital and chemical-intensive agriculture to
knowledge  -intensive ecological agriculture

Such a transition is possible through the information empowerment of small families,
utilising modern information technologies. This transition involves a shift from generic
extension recommendations to location - specific recommendations. Only such a shift can
help farm families to adopt precision - farming techniques which can reduce the cost of
production and increase net income. The methodology developed at MSSRF for this
purpose involves the organisation of Information Shops managed by women belonging to
resouce-poor families. (At the very basic level, a bulletin board collection at a village site
is linked through short-range radio handsets to the value-adding centre (which has a
collection of databases) which is linked to national networks / online services and to
internet. The village bulletin boards are supported by stand-alone Pcs which maintain /
update information. The combination of bulletin boards with the instruments (PCs & radio
handsets) constitutes the information shops that retail value-added information).

Conclusion

We are facing a battle against time in safeguarding our natural resources. In his book, The
Diversity of Life, E.O. Wilson has warned that Homo sapiens is in imminent danger of
precipitating a biological disaster of a greater magnitude than anything we have witnessed
so far in our evolutionary history. There is hence no time to relax, if we are to ensure that
the Malthusian prophecy of famine and pestilence do not come true in the coming
millennium. Legal, educational and participatory measures of programme implementation
and equity in benefit sharing will all be needed for promoting a peoples' movement for
conservation.

Clearly, sustainable development should be broad based so as to incorporate
considerations of ecology, equity, employment and energy , in addition to those of
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economics. This will call for a systems approach in project design and implementation.
Both unsustainable lifestyles and unacceptable poverty have to be eliminated. Factors,
which influence climate and sea level, have to be addressed with the seriousness they
deserve and need. Sustainable deveKopment will become a reality if we keep in mind that
the greatest responsibility of our ggneratlon to quote Dr. Jonas Salk, is "to be good

ancestors".
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Comments
by

Wenche Barth Eide
The Nutrition Institute, University of Oslo

Ecofarming and Biovillages for Sustainable
Food and Dietary Systems

I feel honoured to be given the opportunity to briefly comment on this most interesting
paper. It is a paper that on the first quick perusal left me with optimism and a good
feeling that “where there is a will there is a way”, as cited in the paper. I felt that for
once, one discusses responses to Malthusian prophecies beyond averages and per capita -
namely in the reality of real people, still within the perspective of what some of those
data tell us.

On the second, more thorough reading I was left with admiration for the
comprehensiveness in modelling and testing of several unorthodox and interlinked roads
to food security and poverty alleviation at local level that the paper describes. Here the
idea of a participatory village-or-town socio-demographic charter in combination with
the more familiar community resource assessment techniques probably could do more to
population stabilisation than any earlier family planning strategy. I also particularly like
the idea of legal advice cells for matters relating to intellectual property rights and plant
variety protection. This mechanism could be useful also with a view to education and
mobilisation around people’s right to adequate food as a human right, as embedded in
numerous international instruments ratified by the Indian Government and strongly
recommended for follow-up by the World Food Summit held in November 1996.

On the third, detailed reading while preparing this commentary, I was encouraged to
recognise that there could still be a dimension or two added to the Swaminathan
Foundation model of ecofarming in biovillages or towns, that would enrich the models
and help underscore that the ultimate task of agriculture is to feed human beings - which
is very different from feeding animals!

I will quickly introduce what I have in mind by first sharing an observation that has
become more and more clear to me, namely the parallelism between what one may call
the paradigmatic shifts in the agricultural and nutrition sciences and practice respectively.
Swaminathan and Balaji describes the paradigm shift regarding agricultural production to
be “...from a crop-centred approach to a system-based approach to technology and
dissemination”. I see the evolving new nutrition paradigm on a global basis as a shift
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“...from a nutrient-centred to a systém-based approach to dietary/nutrition security
within ecologically viable food systems”. This parallelism implies opening a window for
better communication between the communities of scientists and practitioners within
agriculture and nutrition, following conscious efforts over the last two decades to find
appropriate entry points for such communication and cooperation.

Another window is being opened through the increasing emphasis on systems
approaches. Already the emergence of the farming systems and farming systems research
starting in the late seventies/early eighties can be said to have had a parallel in the move
from a nutrient-based nutrition research alone to a community nutrition approach,
although we did not call it a systems approach at the time.

Today farming systems are in some circles being expanded into “system agriculture”, and
nutritionists are on the move from “community” nutrition to “public nutrition”. Thus
more windows of communication can be envisaged. Still, we seem to lack a common
denominator that could logically help integrate the world of the farm and the farmer with
that of the human being as the ultimate consumer of the farmers’ goods. Such integration
is needed for research as well as policies and action.

For long we have been operating with the concept of a food chain from production to
consumption. While for certain purposes this can still be useful, for an integrated systems
approach it is not. That is why “food systems” now ought to replace the food chain as a
virtual designation of the complexities of linkages and feed-back loops within the realities
where we want policies and projectsi to be ecologically viable, human centred, and
witness for the future that we were “good ancestors”.

Implicitly Swaminathan and Balaji talk about several of the linkages and actors from
producer to consumer, including processors, markets etc.- but they do so in terms of the
IIFS - the Integrated Intensive Farming System. I firmly believe it has virtues to talk in
terms of food systems even if I know that farming systems will of course produce also
other things than food. But as long as we talk about food security in the context of
poverty alleviation, also farm production for cash is ultimately meant to contribute to
food security.

What we gain from thinking in tenn# of food systems, is that we thereby more easily
approach another set of factors, or subsystem, that ought to contribute to the ecological
viability we want to strive for in the next millennium. This subsystem of the food system
can be called the “dietary system”, which connotes the ultimate transformation of natural
resources into attractive meals on the plate or in the bowl, made possible by human skills
and human values within the opportunities for resource acquisition and management by
the household. ‘

The notion of dietary system or subsystem will help us remember that we don’t eat
improved cropping systems, nor do we change our demand for certain foods only
because the markets are being improved, or because opportunities for growing a new
cash vegetable are made possible Mough a women’s credit scheme. What we eat is
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determined also but factors belonging to the cognitive world of values and ideologies
around food, to food as cultural identity markers, to the symbolic and ritual meaning of
foods, to perception of foods for status etc.

Thus through a dietary system approach we are forced into a double analysis, on the one
hand of the material resource base for food acquisition, and on the other the cognitive
and behavioural basis for food choices.

There are obvious linkages back and forth between the two. I am persuaded that this can
help agricultural and nutrition scientists and practitioners together to add value to the
information and skills empowerment schemes described in the paper, and enrich the
efforts of Agricultural Biodiversity Corps, the multimedia databases for village
documentation, the Information Shop, and other proposed technologies that are
described in the paper. Experiences from parallel efforts under other names in the field
of nutrition could be merged with those described into an enriched system where all
elements point in the same direction towards ecological and human sustainability.

We simply need to think in terms of agriculture and nutrition as partners in the food
system, where “food” doesn’t stop at the farmgate, nor does “nutrition” begin on the
plate!

A further refinement of the food system concept in the direction of higher ecological
viability and dietary security, is that recently proposed by Jack Kloppenberg at the
University of Madison, namely the notion of “foodshed”, the concept to be compared
with “watershed” but with less firm contours. First and foremost the foodshed concept
offers a new way of thinking of how to reduce the distance between producers and
consumers as a more ecology-friendly approach. From the idea of a regional or local
“foodsheds” we can proceed to that of “regionalisation of diets”, a direction in which
there is an increasing interest in the United States, again parallel to the many innovative
experiments and programmes for sustainable agriculture even in some of the richest
farmland areas in that part of the world.

I see the efforts of the Swaminathan Research Foundation and the Asian Ecotechnology
Network as working towards maintaining the best of existing foodsheds and regional and
local diets, and then of course improving these as needed. It would however be helpful to
us all if the seven pillars of the Integrated Intensive Farming Systems could be expanded
into, say, nine pillars of an Integrated Community Food System - to capture important
elements that are today taken for granted, but which may hold special keys to some of the
current mal-adjustments between the farmgate and what appears at people’s plates..

I would like to end by saying that the most recent step of maturation of these ideas in my
own mind, came while I participated as part of the faculty for a Nordic course in
ecological farming for Ph.D. students, two weeks ago in Stange in the Hedmark county
in Norway, organised from scholars at this agricultural university for the third time in a
row. This year the course had changed title and was now called “From farming systems
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to food systems”. The meeting of agricultural and nutritional minds over how to
approach the understanding of the food system in that particular community, within that
particular county, made it clear to the participants that without such a broader
understanding, the knowledge of ecofarming systems technologies alone would be of
limited value in promoting any expansion of ecological farming in that region. Because
by limiting it to a matter of technologies in the stricter sense, we miss the point regarding
actors, and actors are human beings who are placed and perform in some relation to each
other.

When subsequently reading Swaminathan and Balaji’s paper, things came together. We
are clearly in for a new global movement, perhaps an “ever-green revolution” as the
authors talk about it, a world where agricultural and human values are coming
increasingly together. But also one where all those of us working in academia, as most of
us here do, must be prepared for new educational challenges - the old way of splitting up
the reality because it better suits the social construction of universities and disciplines,
will not be sufficiently responsive to these trends. And there I am perhaps not too
optimistic for the immediate future - even if we try to maintain that “where there is will,
it can be done™! :

Here, however, I believe that the emergence of what has been called a “soft-systems
methodology” can help those of us who, for some reason, like to move around in the gray
and nebulous interface between constructed academic disciplines or administrative
sectors. Concrete examples are however very much needed for inspiration - such as the
models and methodologies developed by the Swaminathan Research Foundation, as well
as those that have emerged during the three years of Nordic courses in ecological
farming as I mentioned. At the end of the day, we see that the two kinds of efforts are
talking about the same things, although in very different settings. By combining efforts
that are today often taking place in closed circles or subsystems, we may contribute better
to helping the globe become a good Llace to live for our successors.
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Comments
by

Desmond McNeill
Director, SUM, University of Oslo

We are never going to run out of food. Any policy that is based on the belief that we are
going to run out of food is therefore likely to be mistaken.

These may seem to be dangerously blind or arrogant claims, so let me try and explain
why I am so sure, and at the same time state what problems I do believe the world will
face when it comes to feeding itself in the next century. In doing so, I want especially to
focus on the process; on dynamics rather than comparative statics. This is the way we
should formulate policy; by analysing what is likely to happen when food begins to run
short; rather than imagining what the situation may be at some hypothetical future date
when the shortfall between the total food required and the total available is forecast to be
50 million tons, or 500 million tons, or whatever.

As an economist, I am very critical of those who display a blind belief in the market, and
the panacea of «getting the prices right». But economics does have valuable insights into
how systems work - whether we like it or not. And in the context of this discussion,
perhaps the most basic of all economic laws, the law of supply and demand, is very
relevant. It tells us what will happen if food begins to be in short supply: the price will go
up; and this will lead both to a reduction in demand and an increase in supply.

But how, one might ask, can the demand for food possibly be reduced? Surely food is a
basic need - a necessity for survival?

There are different types of food, and we can change the pattern of our food
consumption; for example by eating more foodgrains and less meat which is fed on
foodgrains. Whether we will in fact do so or not depends - for those who can afford to
choose - on our own priorities. For the affluent, and even the middle income groups,
there is no danger of running out of food. At most there may be some changes in
consumption patterns, with no deleterious dietary effects. A problem may, however, arise
for the very poor, who already spend a high proportion of their income on food, and
have little scope for substitution.

How can the supply of food be increased sufficiently? Are there not limits to what
technology can achieve?

31



Experience suggests that technology can achieve a great deal - given sufficient
incentives. If the price of food rises steeply, a very great effort will be put into methods
of increasing productivity with, no doubt, dramatic results. But these results may come at
a cost; and more specifically there may be environmental risks involved in, for example,
biotechnology. (Other very important aspects of environmental risk are the danger of
reducing soil productivity through, for example, waterlogging, salination and soil
erosion. But these are reversible - at a cost). Much, however, can also be achieved by
changes which do not require new technology, and such changes will also be brought
about if the price of food is high enough. To take an extreme example, we could see
urban land converted from omament#l gardens and golfcourses to farmland.

If the price of food increases very greatly, this will of course have a considerable effect
on our lives; but this effect will vary significantly both across countries and within
countries. Consider the effect of the oil price hike, and how it redistributed income -
especially between countries, but also within them.

Thus my contention, in brief, is that the problem we have to face is not a shortage of
food; it is a shortage of cheap, safe food. What we should concern ourselves with is not:
«what happens when the world runs out of food?», but «what happens when food
becomes expensive and/or environmentally more risky?»

Against this background, how do I respond to Swaminathan and Balaji’s paper? I find it
interesting, and I agree with much that is recommended in it. I could have wished, only,
that they had made more attempt to analyse the process; to examine more concretely
how, in the coming decades, the world will respond to the ever-increasing demand for
food. But this is more a question of emphasis, for I find support in their paper for most
of the claims that are central to my argument.

Thus, they are very aware of the workings of the market: «... there is enough food on the
market today for all who have the requisite purchasing power.» (page 1). «Under
conditions where trade is free and not fair, the price of wheat and other food grains will
go up steeply in the international market» (2).

They are also well aware of potential environmental dangers: «Any intensification of
agriculture in such countries (China and India) will be environmentally disastrous» (2)
and

«World grain production has grown from 631 million tonnes in 1950 to nearly 1900
million tonnes in 1995. Such a phenomenal growth has had its environmental cost in
terms of soil degradation, aquifer depletion, genetic erosion, and pesticide pollution.» (8)

And they also appear to believe in the power of technology: «Recent research ...
sustainable agriculture in several countries in Afria and Asia suggest(s) that farm yields
can be doubled» (20)

They also indicate, I suggest, how the problem of food can be turned into a solution - at
least for many - if the right policies are adopted: «what they (women) need is ... an
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increase in the economic value of each hour of work» (9) Such an increase will occur if
the price of food rises and women in poor countries are able to grow more food.

But they note that this will not be easy: «The triple challenge (in developing countries is)
of producing more food, income and jobs from diminishing per capita land, water and
non-renewable energy sources ....» (9) And they pose the problem in stark terms:

«While further agricultural intensification in industrial countries will be ecologically
disastrous, the failure to achieve agricultural intensification and diversification in
developing countries where farming provides most of the jobs will be socially disastrous»

(11)

The answer, then, appears to be to increase the production of food in developing
countries, through both intensification and diversification. This may not be easy. One
should remember, for example, that a very high proportion of the world’s exports of
foodgrains at present come not from developing but from developed countries. And
developed countries have erected barriers to imports from developng countries. But
there is undoubtedly a great potential, which some countries have begun to demonstrate.

If this is not achieved, then we will be faced not by world hunger, but by a shortage of
cheap, safe food. Different countries and different income groups are likely to make
different trade-offs in such a situation. The rich will be able to pay more for safer food,
and will probably be willing to do so. The majority will probably accept (knowingly or
unknowingly) an increased environmental risk in order to keep food prices low. How
great such a risk will be, I am not technically qualified to judge. There may be some - the
very poor - who will face real food shortages because they simply cannot afford the
increased prices; but it is my contention that these will still be fewer in number than those
who starve as a result of war or sudden natural disasters. We should continue to be
concerned for these: the silent and powerless victims. But we will be badly misled if we
believe that Malthus was right after all.
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4. Sustainable Agriculture, People and the Resource
Base: Impacts on Food Production’

by

Jules N. Pretty
Director, Centre for Environment and Society, University of Essex, and
Research Fellow, International Institute for Environment and Development

Summary

As this century draws to a close, agricultural development faces some unprecedented
challenges. But the views on how to proceed vary hugely, and there are five distinct
schools of thought. Sustainable agriculture seeks the integrated use of a wide range of
pest, nutrient, soil and water management technologies. Contrary to popular opinion,
such regenerative and low-input (but not necessarily zero-input) agriculture can be
highly productive, provided farmers participate fully in all stages of technology
development and extension. But there remains a huge challenge to find ways to spread
or “scale up' the processes which have brought about these transitions. For sustainable
intensification of agriculture to spread widely, there is a need for fundamental reform
of both policies and policy formulation processes.

* Note of Acknowledgements: This paper was presented to the Norwegian Association for Development Research Annual
Conterence "People, Food and the Environment - 200 Years After Malthus”, June 12-13, As, Norway. The author is grateful
for helpful comments from a wide range of participants, in particular Ruth Haug of Noragric. All errors and omissions are, of
course, solely my responsibility.
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Current Challenges for Agricultural Development

As this century draws to a close, agricultural development faces some unprecedented
challenges. By the year 2020, the world will have to support some 8.4 billion people.
Even though enough food is produced in aggregate to feed everyone, some 800 million
people still do not have access to sufficient food. This includes 180 million underweight
children suffering from malnutrition. The gap between the wealthy and poor has
widened. Despite a doubling in global income in the past three decades, the number of
people living in poverty has continued to rise, from 944 million to 1300 million.

Recent models constructed to invebtigate agricultural production and food security
changes over the next quarter to half century all conclude that food production will have
to increase substantially (IFPRI, 1995; Crosson and Anderson, 1995; Leach, 1995;
CGIAR, 1994; FAO, 1993, 1995).

But the views on how to proceed vary hugely. Some are optimistic, even complacent;
others are darkly pessimistic. Some indicate that not much needs to change; others argue
for fundamental reforms to agricultural and food systems. Some indicate that a
significant growth in food production will only occur if new lands are taken under the
plough; others suggest that there are feasible social and technical solutions for increasing
yields on existing farmland.

There are five distinct schools of thought for future options in agricultural development
(for summaries, see McCalla, 1994; Hazell, 1995; Hewitt and Smith, 1995; Pretty,
1995a; Hinchcliffe et al., 1996).

Contrasting Schools of Thought

Business-as-usual optimists

The business-as-usual optimists, with a strong belief in the power of the market, say
supply will always meet increasing demand, and so growth in world food production will
continue alongside expected reductions in population growth (Rosegrant and Agcaolli,
1994; Mitchell and Ingco, 1993; FAQ, 1993).

As food prices are falling (down 50 q)er cent in the past decade for most commodities),
this indicates that there is no current crunch over demand. Food production will continue
as the fruits of biotechnology research ripen, so boosting plant and animal productivity;
and as the area under cultivation expands, probably by some 20-40 per cent by 2020 (this
means an extra 79 million ha of uncultivated land converted to agriculture in sub-Saharan
Africa alone). It is also expected that population growth will slow, and that developing
countries will substantially increase food imports from industrialised countries (perhaps
by as much as fivefold by 2050).
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Environmental pessimists

The environmental pessimists contend that ecological limits to growth are being
approached, or have already been reached (Harris, 1995; Brown and Kane, 1994;
Ehrlich, 1968).

Following a neo-Malthusian line, these pessimists claim that populations continue to
grow too rapidly, while yield growth of the major cereals will slow or even fall,
particularly because of growing production constraints in the form of resource
degradation (soil erosion, land degradation, forest loss, pesticide overuse, fisheries over-
exploitation). Dietary shifts, especially increasing consumption of livestock products, are
an emerging threat, as this results in the consumption of an even greater share of cereal
products. They do not believe that new technological breakthroughs are likely. Solving
these problems means putting population control as the first priority.

Industrialised world to the rescue

The ‘industrialised world to the rescue' lobby believes that Third World countries will
never be able to feed themselves, for a wide range of ecological, institutional and
infrastructural reasons, and so the looming food gap will have to be filled by modernised
agriculture in the industrialised countries (Avery, 1995; Wirth, 1995; Carruthers, 1993;
Knutson et al., 1990).

By increasing production in large, mechanised operations, this will force smaller and
more ‘marginal' farmers to go out of business, so taking the pressure off natural
resources. These can then be conserved in protected areas and wildernesses. The larger
producers ‘will then be able to trade their food with those who need it, or have it
distributed by famine relief or food aid. It is also vigorously argued that any adverse
health and environmental consequences of chemically-based agricultural systems are
minor in comparison with those wrought by the expansion of agriculture into new lands.
External inputs (especially pesticides and fertilizers), and free trade are said to represent
a crucial part of any strategy for feeding the world (see Avery, 1995, in particular).

New modernists

One group, what we might call the “new modernists’, argues biological yield increases are
possible on existing lands, but that this food growth can only come from “modern' high-
external input farming (Borlaug, 1992, 1994; Sasakawa Global 2000, 1993-1995;
Paarlberg, 1994; Winrock International, 1994).

This group argues that farmers simply use too few fertilizers and pesticides, which are
said to be the only way to improve yields and so keep the pressure off natural habitats.
This repeat of green revolution model is widely termed “science-based' agriculture, the
objective being to increase farmers' use of fertilizers and pesticides. It is also argued that
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high-input agriculture is more envirqhmentally sustainable than low-input agriculture, as
the latter represents the intensive use of local resources which may be degraded in the
process.

Sustainable intensification

Others, though, are making the case for the benefits of ‘sustainable intensification’, on
the grounds that substantial growth is possible in currently unimproved or degraded
areas whilst at the same time protec‘;ing or even regenerating natural resources (Pretty,
1995a, b; Hazell, 1995; McCalla, 1994, 1995; Scoones and Thompson, 1994; NAF,
1994; Scherr, 1997).

It is argued that empirical evidence now indicates that regenerative and low-input (but
not necessarily zero-input) agriculﬂure can be highly productive, provided farmers
participate fully in all stages of technology development and extension. This evidence
also suggests that agricultural and pastoral lands productivity is as much a function of
human capacity and ingenuity as it is of biological and physical processes.

Such sustainable agriculture seeks the integrated use of a wide range of pest, nutrient,
soil and water management technologies. It aims for an increased diversity of enterprises
within farms combined with increased linkages and flows between them. By-products or
wastes from one component or énterpnse become inputs to another. As natural
processes increasingly substitute for external inputs, so the impact on the environment is
reduced.

What is and What is not Sustainable Agriculture
Defining sustainability

Sustainability is a word that has entered common use in recent years. Since the
Brundtland Commission put sustalﬁable development' on the map in the mid to late
1980s, close to 100 definitions of * sustamablhty have been published. Each emphasises
different values, priorities and practices. Clearly no reasonable person is opposed to the
idea. But what does it mean? |

To some it implies the capacity of something to continue unchanged for a long time. To
others, it implies not damaging naturbl resources. To others still, it is just accounting for
the environment whilst continuing oq a business-as-usual track.

Does any of this help in the contexﬂ of farming? We all know sustainability represents

something good, but what exactly? And, more importantly, has the notion of “sustainable
agriculture' contributed to better farm practices, or is the term too easily hijacked?
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In any discussion of sustainability, it is important to clarify what is being sustained, for
how long, for whose benefit and at whose cost, over what area and measured by what
criteria. Answering these questions is difficult, as it means assessing and trading off
values and beliefs (Pretty, 1995a; Viederman, 1994).

It is critical, therefore, that sustainable agriculture does not prescribe a concretely
defined set of technologies, practices or policies. This would only serve to restrict the
future options of farmers. As conditions change and as knowledge changes, so must
farmers and communities be encouraged and allowed to change and adapt too.
Sustainable agriculture is, therefore, not a simple model or package to be imposed. It is
more a process for learning (Pretty, 1995b; Réling, 1994).

Goals for sustainable agriculture

During the past fifty years, agricultural and rural development policies have successfully
emphasised external inputs as the means to increase food production. This has produced
remarkable growth in global consumption of pesticides, inorganic fertilizer, animal
feedstuffs, and tractors and other machinery.

These external inputs have, however, substituted for natural control processes and
resources, rendering them more vulnerable. Pesticides have replaced biological, cultural
and mechanical methods for controlling pests, weeds and diseases; inorganic fertilizers
have substituted for livestock manures, composts, nitrogen-fixing crops and fertile soils;
information for management decisions comes from input suppliers, researchers and
extensionists rather than from local sources; and fossil fuels have substituted for locally-
generated energy sources. What were once valued local resources have often now
become waste products.

The basic challenge for sustainable agriculture is to make better use of available physical
and human resources. This can be done by minimizing the use of external inputs, by
regenerating internal resources more effectively, or by combinations of both. This
ensures the efficient and effective use of what is available, and ensures that any
dependencies on external systems are kept to a reasonable minimum.

A more sustainable agriculture is any food production system that systematically pursues
the goals in Tab. 1.
Current Extent and Impact of Sustainable Agriculture

Documented evidence
There is increasingly good evidence to show that regenerative and resource-conserving

technologies and practices can bring both environmental and economic benefits for
farmers, communities and nations. The best evidence comes from countries of Africa,
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Asia and Latin America, where the ¢oncemn is to increase food production in the areas
where farming has been largely untouched by the modern packages of externally-supplied
technologies. In these lands, farming communities adopting regenerative technologies
have substantially improved agricultural yields, often only using few or no external inputs
(Bunch, 1990; GTZ, 1992; UNDP, 1992; Krishna, 1994; Shah, 1994; SWCB, 1994;
Balbarino and Alcober, 1994; de Freitas, 1994; Pretty, 1995a; Swaminathan and Balaji,
1997).

But these are not the only sites for successful sustainable agriculture. In the high-input
and generally irrigated lands, farmers/adopting regenerative technologies have maintained
or improved yields whilst substantially reducing their use of inputs (Bagadion and
Korten, 1991; Kenmore, 1991; Kamp et al., 1993; FAO, 1994; Pretty, 1995a). And in
the industrialised countries, farmers have been able to maintain profitability, even though
input use has been cut dramatically,% such as in the USA (Liebhart et al., 1989; NRC,
1989; NAF, 1994; Hewitt and Smith;, 1995); and in Europe (El Titi and Landes, 1990;
Vereijken, 1990; Jordan et al., 1993; Pretty and Howes, 1993; Somers, 1997).

Current extent

The International Institute for Environment and Development has examined the extent
and impact of sustainable agriculture in a selected number of countries (Pretty et al.,
1996). The government and non-government programmes and projects included in this
analysis share important common characteristics. They have:

e made use of resource-conserving technologies in conjunction with group or collective
approaches to agricultural improvement and natural resource management;

e put participatory approaches and farmer-centred activities at the centre of their
agenda, and so these activities are occurring on local people’s terms, and are more
likely to persist after the projects and programmes have ended;

e not used subsidies or food-for-work to buy the participation of local people, or to
encourage them to adopt particular technologies, and thus improvements are unlikely
to fade away or simply disappear at the end of the projects or programmes;

e supported the active involvement of women as key producers and facilitators;

e emphasised adding value to agricultural products through agro-processing, marketing,
and other off-farm activities, 'thus creating employment, income-generating
opportunities and surplus retention iin the rural economy.

Two types of transition to sustain%able agriculture were assessed: from modern or
conventional high-external input agriculture (such as farming in Green Revolution lands
or in the industrialised countries); and from traditional, rainfed agriculture where cereal
yields have largely remained consta,ht over centuries. As these transitions are recent
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(within the past 5-10 years), they provide compelling evidence that similar improvements
could occur elsewhere and that they could be repeated on a larger scale.

In the 20 countries of the South (and the total of 63 projects) examined and analysed,
there are some 1.93 million households farming 4.1 million hectares with sustainable
agriculture technologies and practices (Tab. 2).

The data in Table 2 do not represent a comprehensive survey of sustainable agriculture in
each of the countries. They do illustrate, however, what has been achieved by specific
projects and what could be replicated elsewhere. Most of these improvements have
occurred in the past ten years (many in the past two to five years). The assumption is that
these are representative of what is possible on a wider scale. It could be argued,
however, that they are only successful because they have occurred where there is a
combination of the least resistance and most opportunity, although the sheer diversity of
approaches and contexts represented undermine such an assertion. Moreover, many of
the improvements are occurring in difficult, remote and resource-poor areas that have
commonly been assumed in the past to be incapable of producing food surpluses.

Contested views

This empirical evidence is still contested. Many commentators and farmers still believe
that any low-input approach to agriculture is inevitably low-output. Norman Borlaug
(1992) summarised these views when he said that ‘leaders in developing countries must
not be duped into believing that future food requirements can be met from continuing
reliance on ... the new and complicated low-input, low-output technologies’. In the USA,
more than 80 per cent of conventional farmers believe that low input agriculture will
always be low output, even though the top quarter of sustainable agriculture farmers get
better yields and gross margins than conventional farmers (Hewitt and Smith, 1995;
NAF, 1994). Influential politicians continue to reinforce these beliefs. In 1991, the
former Secretary of State, Earl Butz, said

we can go back to organic agriculture in this country if we must - we once farmers
that way 75 years ago. However, before we move in that direction, someone must
decide which 50 million of our people will starve. We simply cannot feed, even at
subsistence levels, our 250 million Americans without a large production input of
chemicals, antibiotics and growth hormones.

Yet a selection of recent evidence shows that some 40,000 farmers in 32 states are using
sustainable agriculture technologies and have cut their use of external inputs
substantially. This includes 2,800 sustainable agriculture farmers in the North Western
States, who grow twice as many crops compared with conventional farmers, use 60-70
per cent less fertilizer, pesticide and energy, and their yields are roughly comparable; they
also spend more money on local goods and services (NAF, 1994).

41



The Spread and Scaling Up of Sustainable Agriculture

Why we should be concerned with spread

Despite the increasing number of successful sustainable agriculture initiatives in different
parts of the world, it is clear that most of these are still only “islands of success'. There
remains a huge challenge to find ways to spread or “scale up' the processes which have
brought about these transitions.

Sustainability ought to mean, therefore, more than just agricultural activities that are
environmentally neutral or positive; 1t implies the capacity for activities to spread beyond
the project in both space and time. A‘ successful' project that leads to improvements that
neither persist nor spread beyond the project boundary should not be considered
sustainable.

When the recent record of development assistance is considered, it is clear that
sustainability has been poor. There is a widespread perception amongst both multilaterals
and bilaterals that agricultural develobment is difficult, that agricultural projects perform
badly, and that resources may best be spent in other sectors. Reviews by the World
Bank, the European Commission, Damda and the British Department for International
Development (formerly ODA) have all shown that agricultural and natural resource
projects both performed worse in tl‘re 1990s than in the 1970s-1980s and worse than
projects from other sectors (World Bank, 1993; Pohl and Mihaljek, 1992; EC, 1994;
Danida, 1994; Dyer and Bartholorq‘ew, 1995). They are also less likely to continue
achievements beyond the provision of aid inputs.

A recent analysis of 95 agricultural project evaluations recorded on the OECD
Development Assistance Committee database shows a disturbing rate of failure, with at
least 27 per cent of projects having hon-sustainable structures, practices or institutions,
and ten per cent causing significant negative environmental impact (Pretty and
Thompson, 1996). The cited reasons for failure included an emphasis on only external
technologies; no participation by local people; ineffective training of professionals; and
institutions working with no orientation towards the diversity of local conditions and
needs of local people.

This evidence from completed agncultural development projects suggests four important
principles for sustainability and spread

1. Imposed technologies do not persist. if coercion or financial incentives are used to
encourage people to adopt sustainable agriculture technologies (such as soil
conservation, alley cropping, ‘M), then these are not likely to persist.

2.  Imposed institutions do not perszst if new institutional structures are imposed,

such as cooperatives or other groups at local level, or Project Management Units
and other institutions at project|level, then these rarely persist beyond the project.
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3. Expensive technologies do not persist: if expensive external inputs, including
subsidised inputs, machinery or high technology hardware are introduced with no
thought to how they will be paid for, they too will not persist beyond the project.

4.  Sustainability does not equal fossilisation or continuation of a thing or practice
forever: rather it implies an enhanced capacity to adapt in the face of unexpected
changes and emerging uncertainties.

The problems with comprehensive technology packages

Modernist agricultural development has begun with the notion that there are
technologies that work, and it is just a matter of inducing or persuading farmers to adopt
them. Yet few farmers are able to adopt whole packages of conservation technologies
without considerable adjustments in their own practices and livelihood systems.

The problem is that the imposed models look good at first, and then fade away. Alley
cropping, an agroforestry system comprising rows of nitrogen-fixing trees or bushes
separated by rows of cereals, has long been the focus of research (Kang et al., 1984;
Attah-Krah and Francis, 1987; Lal, 1989). Many productive and sustainable systems,
needing few or no external inputs, have been developed. They stop erosion, produce
food and wood, and can be cropped over long periods. But the problem is that very few,
if any, farmers have adopted these alley cropping systems as designed. Despite millions
of dollars of research expenditure over many years, systems have been produced suitable
only for research stations (Carter, 1995).

There has been some success, however, where farmers have been able to take one or two
components of alley cropping, and then adapt them to their own farms. In Kenya, for
example, farmers planted rows of leguminous trees next to field boundaries, or single
rows through their fields; and in Rwanda, alleys planted by extension workers soon
became dispersed through fields (Kerkof, 1990).

But the prevailing view tends to be that farmers should adapt to the technology. Of the
Agroforestry Outreach Project in Haiti, the evaluators said that

Farmer management of hedgerows does not conform to the extension program...
Some farmers prune the hedgerows too early, others too late. Some hedges are not
yet pruned by two years of age, when they have already reached heights of 4-5
metres. Other hedges are pruned too early, mainly because animals are let in or the
tops are cut and carried to animals... Finally, it is very common for farmers to allow
some of the trees in the hedgerow to grow to pole size (Bannister and Nair, 1990).

This could be read as a great success - farmers were clearly adapting the technology to

their own special needs. But it was not. The language of the evaluators is quite clear -
this was considered a failure.
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What does this mean for sustainable ‘griculture? How should we proceed so as to ensure
farmers are fully involved in develoIing and adapting these sustainable and productive
technologies?

Farmers’ adaptations of technfologies

There are few published studies that give evidence of impacts years after outside
interventions have ended. In 1994, however, staff of the Honduran organisation
COSECHA (Associacidn de Consejeros una Agricultura Sostenible, Ecologica y
Humana) returned to three sustainable agriculture programme areas in Guatemala and
Honduras, and used participatory methods with local communities to evaluate
subsequent changes (Bunch and Lopez, 1996).

They first divided all 121 villages into three categories, according to where they felt there
had been good, moderate and poor impact. Twelve villages were sampled from these -
four from each programme comprising one of the best, two of the moderate and one
poor. These villages had some 1,000 F’ami]jes (with a range of 30 to 180 per village). The
first major finding was that crop yields and adoption of conserving technologies had
continued to grow since project termination (Tab. 3).

Surprisingly, though, many of the Fechnologies known to be “successful' during the
project had been superseded by new practices. Altogether, some 80-90 successful
innovations were documented in thesﬁmwelve villages. In one Honduran village, Pacayas,
there had been 16 innovations, including four new crops, two new green manures, two
new species of grass for contour barmers in vegetables, chicken pens made of king grass,
marigolds for nematode control, use of lablab and velvet bean as cattle and chicken feed,
nutrient recycling into fishponds, hu wastes in composting latrines, napier grass to
stabilise cliffs, and home-made sprinklers for irrigation.

Had the original technologies been poorly selected? It would appear not, as many that
had been dropped by farmers are stiﬁ very successful elsewhere. The explanation would
appear to be that changing external ahd internal circumstances had reduced or eliminated
their usefulness, such as changing markets, droughts, diseases, insect pests, land tenure,
labour availability, and political disruptions. Technologies had been developed, adopted,
adapted and dropped. The study col;ﬁuded that the half-life of a successful technology in
these project areas is six years. Quite clearly the technologies themselves are not
sustainable. As Bunch and Lopez have put it ‘what needs to be made sustainable is the
social process of innovation itself’.

A similar picture has emerged in Gujarat, where many farmers have developed new
technical innovations after support ﬁrom the Aga Khan Rural Support Programme for
undertaking simple conservation measures. Farmers have introduced planting of grafted
mango trees and bamboo near the embankments, so making full use of residual moisture
near gully traps. They have also mtrdduced cultivation of vegetables, such as brinjal and
lady's finger, other leguminous crops and tobacco in the newly created silt traps. This
has increased production substantially, particularly in poor rainfall years. Most of these
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innovations and adaptations have been introduced and sustained with support from the
local network of village extensionists (Shah, 1994).

In south Queensland, Australia, extensionists from the Department of Primary Industry
using very simple learning tools that enabled farmers to investigate the impact of rainfall
on their soil have encouraged more than 80 per cent of farmers to adopt conservation
technologies. Many of these have gone on to develop and adopt new and different
technologies for their own farms, and they now fully support the values and principles
that once they would have opposed (Hamilton, 1995).

Another example comes from Thailand, where the four different phases of the Thai-
German Highland Development Project clearly illustrate the importance of genuine
participation with local people (TG-HDP, 1995; Steve Carson, pers. comm. 1996). The
project has been working with upland communities in Northern Thailand to support the
transition towards sustainable agriculture. The resource-conserving technologies
developed and adapted for local use include hedgerows on contours, buffer strips, new
crop rotations, IPM, crop diversification, and livestock integration.

The approach, however, has changed significantly since the mid 1980s (Table 3). In the
first phase, cash incentives and free inputs were used to encourage adoption of these
technologies; as a result adoption rates were high, though there was little or no
adaptation of the technologies by the farmers. In 1990, all the incentives were stopped
when the project adopted a participatory approach; immediately adoption rates fell and
withdrawal increased by threefold. By 1993-94, the participatory village planning had
fully involved communities, and the ratio of adopters to withdrawers was equal. Most
recently, the numbers of farmers using sustainable technologies has grown rapidly and
crucially, they are now actively adapting them and innovating new technologies to satisfy
their particular needs (Steve Carson, pers. comm. 1996).

Participatory Approaches
The many interpretations of participation

There is a long history of participation in agricultural development, and a wide range of
development agencies, both national and international, have attempted to involve people
in some aspect of planning and implementation. In recent years, there have been an
increasing number of comparative studies of development projects showing that
participation is one of the critical components of success. It has been associated with
increased mobilisation of stakeholder ownership of policies and projects; greater
efficiency, understanding and social cohesion; more cost-effective services; greater
transparency and accountability; increased empowering of the poor and disadvantaged;
and strengthened capacity of people to learn and act.

As a result, the terms ‘people’s participation’ and ‘popular participation’ are now part of
the normal language of many development agencies, including NGOs, government
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departments and banks (Adnan et al., 1992; World Bank, 1994). It is such a fashion that
almost everyone says that participation is part of their work. This has created many
paradoxes. The term ‘participation’ been used to justify the extension of control of
the state as well as to build local capacity and self-reliance; it has been used to justify
external decisions as well as to devolve power and decision-making away from external
agencies; it has been used for data collection as well as for interactive analysis.

In conventional rural development, ﬁaarticipation has commonly centred on encouraging
local people to sell their labour in return for food, cash or materials. Yet these material
incentives distort perceptions, creat¢ dependencies, and give the misleading impression
that local people are supportive of externally-driven initiatives. This paternalism
undermines sustainability goals and produces impacts which rarely persist once the
project ceases (Bunch, 1983; Pretty and Shah, 1994; Ghimire and Pimbert, 1997).
Despite this, development progr: s continue to justify subsidies and incentives, on
the grounds that they are faster, that they can win over more people, or they provide a
mechanism for disbursing food to poor people. As little effort is made to build local
skills, interests and capacity, local people have no stake in maintaining structures or
practices once the flow of incentives stops.

The many ways that development organisations interpret and use the term participation
can be resolved into seven clear types. These range from manipulative and passive
participation, where people are told what is to happen and act out predetermined roles,
to self-mobilisation, where people take initiatives largely independent of external
institutions (Tab. 4). This typology #Tuggests that the term ‘participation’ should not be
accepted without appropriate clariﬁcation.

The World Bank's internal “Learning ‘Group on Participatory Development', in seeking to
clarify the benefits and costs of participation, distinguished between different types of
participation: ‘many Bank activities which are termed “participatory” do not conform to
[our] definition, because they provid;le stakeholders with little or no influence, such as
when [they] are involved simply as passive recipients, informants or labourers in a
development effort’ (World Bank, @994). The problem with participation as used in
types one to four is that any achievements are likely to have no positive lasting effect on
people's lives (Rahnema, 1992). The term participation can be used, knowing it will not
lead to action. Indeed, some suggest that the manipulation that is often central to types
one to four means they should be seen as types of non-participation (Hart, 1992).

One study of 121 rural water suppl)‘f projects in 49 countries of Africa, Asia and Latin
America found that participation was the most significant factor contributing to project
effectiveness and maintenance of wqter systems (Narayan, 1993). Most of the projects
referred to community participation or made it a specific project component, but only 21
per cent scored high on interactive participation. Clearly, intentions did not translate into
practice. It was when people were ﬁ:volved in decision-making during all stages of the
project, from design to maintenance, that the best results occurred. If they were just
involved in information sharing and consultations, then results were much poorer.
According to the analysis, it was qLﬁte clear that moving down the typology moved a
project from a medium to highly effe¢ﬁve category.
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Great care must, therefore, be taken over both using and interpreting the term
participation. It should always be qualified by reference to the type of participation, as
most types will threaten rather than support the goals of sustainable agriculture. What
will be important is for institutions and individuals to define better ways of shifting from
the more common passive, consultative and incentive-driven participation towards the
interactive end of the spectrum.

Terms and principles for participatory methodologies

Recent years have seen a rapid expansion in new participatory methods and approaches
to learning in the context of rural development. There are now close to 50 different terms
for these systems of learning and action, some more widely used than others’. This
diversity and complexity is a strength. It is a sign of both innovation and ownership.

There are six principles that are common to these methodologies for interactive
participation:

1. Methodology for collective learning
There are defined and organised methodologies for cumulative learning by all actors;
the processes are structured, but rarely as a blueprint; methodologies are context-
specific and so there are many variants; the methods encourage interaction - more than
just consultation.

2. User-friendly and quick
The inquiry and learning processes are user-friendly, as the visual and dialogue
methods-are simple and widely applicable; processes are group-based and interactive,
with people from different disciplines, sectors and mixes of professionals and non-
professionals; the processes create enthusiasm and participants have fun.

2 A selection of terms for systems of participatory leaming and action include:

Action Planning, Agroecosystems Analysis (AEA), Beneficlary Assessment, Citizens’ Juries, Community Audits, Community
Profiles, Community Visions, Development Education Leadership Teams (DELTA), Diagnostico Rurale Participativo (DRP),
Evaluacion Rural Participativa (ERP), Farmer Participatory Research, Farming Systems Research, Future Search, Groupe
de Recherche et d'Appui pour I'Auto-Promotion Paysanne (GRAAP), Méthode Active de Recherche et de Planification
Participative (MARP), Open Space Technology, Parish Appraisals, Participatory Appraisal (PA), Participatory Analysis and
Leamning Methods (PALM), Participatory Action Research (PAR), Participatory Forest Resource Assessment (PFRA),
Participatory Monitoring and Evaluation (PME), Participatory Poverty Assessment (PPA), Participatory Research
Methodology (PRM), Participatory Rural Appraisal (PRA), Participatory Rural Appraisal and Planning (PRAP), Participatory
Technology Development (PTD), Participatory Urban Appraisal (PUA), Planning for Real, Process Documentation Research,
Rapid Appraisal (RA), Rapid Assessment of Agricultural Knowledge Systems (RAAKS), Rapld Assessment Procedures
(RAP), Rapid Assessment Techniques (RAT), Rapid Catchment Analysis (RCA), Rapid Ethnographic Assessment (REA),
Rapid Food Security Assessment (RFSA), Rapid Multi-perspective Appraisal (RMA), Rapid Organisational Assessment
(ROA), Rapid Rural Appraisal (RRA), Real Time Strategic Change (RTSC), Regenerated Frelréan Literacy through
Empowering Community Techniques (REFLECT), Samuhik Brahman (Joint trek), Soft Systems Methodology (SSM),
Theatre for Development, Training for Transformation, Village Action Plans, Village Appraisals, and Visualisation in
Participatory Programmes (ViPP).
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3. Diversity represented ;
Diversity and inclusion so as to give multiple-perspectives are emphasised throughout,
with complexity not characterised simply in the form of averages; different individuals
and groups evaluate situations differently, and this leads to different actions.

4. External actors play a key role
External actors facilitate learning and are concerned with transformations that people in
the situation regard as improvcmcdlts; new attitudes and values amongst professionals
are crucial, with listening and facj]itating more important than teaching and telling;
professionals also contribute technical support.

3. Self-assessments leading to visions for the future
External actors help people in their situation carry out their own study and so achieve
something; the skills and knowledée of different stakeholders are put at the centre of
the process.

6. Enhanced capacity for action |
The learning process should be the basis for lasting change and the development of
individual and organisational capacity; the analysis and debate about change leads to an
increased readiness to contemplate action; the motivation to act increases as people
find they can do what they never realised they could; action plans identify
responsibilities for action and mwdﬁﬂ sources of funding.

Towards a new professiorﬁaﬁsm for sustainable agriculture

A central principle of sustainable agﬁculture is that it must enshrine some of these new
ways of learning about the world. But learning should not be confused with teaching.
Teaching implies the transfer of knowledge from someone who knows to someone who
does not know. Teaching is the no mode of educational curricula, and is also central
to many organisational structures (Argyris et al., 1985; Bawden, 1992; Pretty and
Chambers, 1993). Universities and other professional institutions reinforce the teaching
paradigm by giving the impression tﬁat they are custodians of knowledge which can be
dispensed or given (usually by lecturd) to a recipient (a student). Where these institutions
do not include a focus on self-development and enhancing the ability to learn, then
‘teaching threatens sustainable agricuﬂture’ (Ison, 1990).

A move from a teaching to a learning style has profound implications for agricultural
development institutions. The focus is less on what we learn, and more on how we learn
and with whom. This implies new roles for development professionals, leading to a whole
new professionalism with new concepts, values, methods and behaviour (Tab. 5).
Typically, normal professionals are single-disciplinary, work largely in ways remote from
people, are insensitive to diversity of context, and are concerned with themselves
generating and transferring technoldgies. Their beliefs about people's conditions and
priorities often differ from people's own views. The new professionals, by contrast, make
explicit their underlying values, select methodologies to suit needs, are more
multidisciplinary and work closely with other disciplines, and are not intimidated by the

48



complexities and uncertainties of dialogue and action with a wide range of non-scientific
people (Pretty and Chambers, 1993).

But it would be wrong to characterise this as a simple polarisation between old and new
professionalism, implying in some way the bad and the good. True sensibility lies in the
way opposites are synthesised. It is clearly time to add to the paradigm of positivism for
science, and embrace the new alternatives. This will not be easy. Professionals will need
to be able to select appropriate methodologies for particular tasks (Funtowicz and
Ravetz, 1993).

Where the problem situation is well defined, system uncertainties are low, and decision
stakes are low, then positivist and reductionist science will work well. But where the
problems are poorly defined and there are great uncertainties potentially involving many
actors and interests, then the methodology will have to comprise these alternative
methods of learning. Many existing agricultural professionals will resist such
paradigmatic changes, as they will see this as a deprofessionalisation of research. But
Hart (1992) has put it differently: ‘I see it as a “re-professionalisation”, with new roles
for the researcher as a democratic participant.’

A systematic challenge for agricultural institutions, whether government or non-
government, is to institutionalise these approaches and structures that encourage
learning. Most organisations have mechanisms for identifying departures from normal
operating procedures. This is what Argyris calls single-loop learning. But most
institutions are very resistant to double-loop learning, as this involves the questioning of,
and possible changes in, the wider values and procedures under which they operate. For
organisations to become learning organisations, they must ensure that people become
aware of the way they learn, both from mistakes and from successes.

Institutions can, therefore, improve learning by encouraging systems that develop a
better awareness of information. The best way to do this is to be in close touch with
external environments, and to have a genuine commitment to participative decision-
making, combined with participatory analysis of performance. Learning organisations
will, therefore, have to be more decentralised, with an open multidisciplinarity, and
heterogeneous outputs responding to the demands and needs of farmers. These multiple
realities and complexities will have to be understood through multiple linkages and
alliances, with regular participation between professional and public actors. It is only
when some of these new professional norms and practices are in place that widespread
changes in the livelihoods of farmers and their natural environments are likely to be
achieved.

Policies for Sustainability and Learning

Policy reform has been underway in many countries, with some new initiatives
supporting elements of a more sustainable agriculture. Most of these have focused on
input reduction strategies, because of concerns over foreign exchange expenditure or
environmental damage. Only a few as yet represent coherent plans and processes that
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clearly demonstrate the value of integrating policy goals. Nonetheless, it is clear that
many policy reforms are leading to changes in the sustainability of agriculture.

The current need is for governments to declare a national policy for sustainable
agriculture. This would help to raise the profile of these processes and needs, as well as
giving explicit value to alternative societal goals. New policies must be enabling, creating
the conditions for development based more on locally-available resources and local skills
and knowledge. Policy makers will have to find ways of establishing dialogues and
alliances with other actors, this interaction giving rapid feedback, so allowing policies to
be adapted iteratively. Agricultural |policies could then focus on enabling people and
professionals to learn together so as|to make the most of available social and biological
resources. :

Sustainable agriculture should not, therefore, be seen as a set of practices to be fixed in
time and space. It implies the capacity to adapt and change as external and internal
conditions change. Yet there is a danger that policy, as it has tended to do in the past,
will prescribe the practices that farmers should use rather than create the enabling
conditions for locally-generated and adapted technologies.

Throughout the world, environmental policy has tended to take the view that rural
people are mismanagers of natural resources. The history of soil and water conservation,
rangeland management, protected area management, irrigation development, and modern
crop dissemination shows a common pattern: technical prescriptions are derived from
controlled and uniform conditions, supported by limited cases of success, and then
applied widely with little or no regard for diverse local needs and conditions (Ostrom,
1990; Benhke and Scoones, 1992; Pretty and Shah, 1994; Pimbert and Pretty, 1994).
Differences in receiving environments and livelihoods then often make the technologies
unworkable and unacceptable. Whei they are rejected locally, policies shift to seeking
success through the manipulation of|social, economic and ecological environments, and
eventually through outright enforcement.

For sustainable agriculture to spread widely, policy formulation must not repeat these
mistakes. Policies will have to arise in a new way. They must be enabling, creating the
conditions for sustainable development based on locally available resources and local
skills and knowledge. Achieving this will be difficult. In practice, policy is the net result
of the actions of different interest groups pulling in complementary and opposing
directions. It is not just the normative expression of governments. Effective policy will
have to recognise this, and seek to bring together a range of stakeholders and institutions
for creative interaction and joint learning.
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Table 1. Goals for sustainable agriculturéj

A more sustainable agriculture systematically bursum the following goals:

A thorough integration of natural processes such as nutrient cycling, nitrogen fixation, and pest-predator
relationships into agricultural production processes, so ensuring profitable and efficient food production;

A minimisation of the use of those| external and non-renewable inputs with the potential to damage the
environment or harm the health of farmers and consumers, and a targeted and balanced use of the
remaining inputs used with a view to minimising costs;

The full participation of farmers and|other rural people in all processes of problem analysis, and technology
development, adaptation and extension, leading to an increase in self-reliance amongst farmers and rural
communities; ‘

A greater productive use of local :owledge and practices, including innovative approaches not yet fully
understood by scientists or widely adopted by farmers;

The enhancement of wildlife and other public goods of the countryside.

Source: Pretty, 1997
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Table 2. Examples of the extent and impact of sustainable in different agricultural systems

Countries Number of Number of Dominant Cereal yield
farming hectares crop improvement
households reported factor (%)
reported
- * . ——————————
RAINFED SYSTEMS
Brazil 223,000 1,330,000 Maize, Wheat 198 to 246%
Burkina Faso 22,500 37,360 Sorghum/millet 250%
Ethiopia 24,175 21,850 Maize 154%
Guatemala 17,000 17,000 Maize 250%
Honduras 27,000 42,000 Maize 250%
India 307,910 993,410 Sorghum/Millet 288%
Kenya 222,550 250,000 Maize 200%
Mexico 7400 23,500 Coffee 140%
Nepal 3000 1300 Maize, Wheat 164 to 307%
Philippines 850 920 Upland rice 214%
Senegal 200,000 400,000 Sorghum/Millet 300%
Uganda 9426 21,379 Maize 150%
Zambia 6300 6300 Sorghum/Millet 200%
Total 1,146,111 3,257,519
IRRIGATED SYSTEMS
Bangladesh 11,025 4772 Rice 110%
China 47,000 12,000 Rice 111%
India 50,000 71,300 Rice 108%
Indonesia 400,000 267,000 Rice 107%
Malaysia 2500 3925 Rice 108%
Philippines 175,000 385,000 Rice 112%
Sri Lanka 100,000 95,350 Rice 117%
Thailand 500 2040 Rice 109%
Vietnam - 6600 3540 Rice 108%
Total 792,625 844,927

Note: Improvements are measured against non-sustainable farming equivalents, which are taken to be 100%. Thus
an improvement of 200% implies a doubling of yields; one of 90% implies a fall in yields of 10%. The time frame
for these improvements is during the life of programme activities, usually less than 5 years. Some improvements are
expected to occur in the season following the adoption of sustainable agriculture, and these tend to increase over

time.

Source: Pretty, Thompson and Hinchcliffe, 1996.
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Table 3. The changing phases in the Thﬂi-German Highland Development Project: the case of 113
villages in Nam Lang, Northern Thailan&

1.1987-1990  cash incentives and free/inputs
high adoption, but little lor no adaptation of technologies

Adoption: withdrawal = 5:1

2. 1991-92 all incentives stopped; bjeginning of participatory work

adoption rates fell to 25% of phase I
withdrawal increased immediately by 3 fold

Adoption: withdrawal = 1:2.2

3. 1993-94 participatory village planning; communities fully involved
adopters and withdrawers now equal

Adoption: withdrawal = 1:1

4. 1995-96 adopters increasing; farrhers adapting technologies and diversifying - eg pineapple strips,
lemon grass, cash crops, soil and water conservation.

Adoption: withdrawal =3:1

Source: Steve Carson, pers. comm. 1996



Table 4. A typology of participation

Material Incentives

Typology Characteristics of Each Type

L Manipulative Participation is simply a pretence.
Participation

2. Passive People participate by being told what has been decided or has already
Participation happened. Information being shared belongs only to external professionals.

3. Participation by People participate by being consulted or by answering questions. Process
Consultation does not concede any share in decision-making, and professionals are under

no obligation to take on board people's views.
4. Participation for People participate in return for food, cash or other material incentives.

Local people have no stake in prolonging technologies or practices when the
incentives end.

5. Functional Participation seen by external agencies as a means to achieve project goals,
Participation especially reduced costs. People may participate by forming groups to meet
predetermined objectives related to the project.
6. Interactive People participate in joint analysis, development of action plans and
Participation formation or strengthening of local groups or institutions. Learning
methodologies used to seek multiple perspectives, and groups determine
how available resources are used.
7. Self-Mobilization People participate by taking initiatives independently of external institutions

to change systems. They develop contacts with external institutions for
resources and technical advice they need, but retain control over how
resources are used.

Source: Prerty, 1995b
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Table 5. Towards a new professionalism for sustainable agriculture

Elements

Components of the new professionalism

Assumptions about
reality

The assumption is that realities are socially constructed, and so participatory
methodologies are required to relate these many and varied perspectives one to
another. ‘

Underlying values

Underlying values are not presupposed, but are made explicit; old dichotomies
of facts and values, and knowledge and ignorance, are transcended.

Scientific method(s)

The many scienufc methods are accepted as complementary; with reductionist
science for well-defined problems and when system uncertainties are low; and
holistic and constructivist science when problem situations are complex and
uncertain.

Who sets priorities
and whose criteria
count?

A wide range oﬁ stakeholders and professionals set priorities together; local
people's criteria and perceptions are emphasised.

Context of Investigators accept that they do not know where research will lead; it has to

researching process be an open-ended learning process; historical and spatial context of inquiry is
fundamentally important.

Relationship between | Professionals shift from controlling to enabling mode; they attempt to build

actors and groups in | trust through joint analyses and negotiation; understanding arises through this

the process interaction, resulting in deeper relationships between investigator(s), the
objects of research, and the wider communities of interest.

Mode of professional | More multidisciplinary than single disciplinary when problems difficult to

working define; so attention is needed on the interactions between members of groups
working together,

Institutional No longer just“ scientific or higher-level institutions involved; process

involvement inevitably comprises a broad range of societal and cultural institutions and
movements at all levels.

Quality assurance There are no simple, objective criteria for quality assurance: criteria for

and evaluation trustworthiness replace internal validity, external validity, objectivity, and

reliability when ﬁmethods is non-reductionist; evaluation is no longer by
professionals or scientists alone, but by a wide range of affected and interested
parties (the extended peer community).

Source: adapted from Pretty and Chambersj (1993)
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Comments
by

Ruth Haug

Noragric, Agricultural University of Norway

Introduction

To start with the conclusion, I find Prettys presentation and paper indeed excellent and a
very useful contribution to the ongoing discussion in Norway on development paths in
the South and the role of people-centred sustainable agriculture. However, it is a bit
difficult to comment since I happen to share so many of Pretty's views and values and
hence find it difficult to be really critical, but rather would like to express my support.

The gap between the wealthy and the poor: Sustainable

agriculture and the North - South dimension

Pretty starts his paper by stressing, under the heading of current challenges for
agricultural development that the gap between the wealthy and the poor in the world has
widened. Despite a doubling in global income in the past three decades, the number of
people living in poverty has continued to rise from 944 million to 1300 million. In
addition, it might be timely to add that a generation ago the top 20% of the world was 30
times as rich as the bottom 20%. Today the top 20% are 78 times as rich as the bottom
20% (UNDP, 1997). In this regard, I would have expected the North - South dimension
to be more thoroughly addressed. What does a sustainable agricultural development path
implies both in the South and in the North, as well as North-South interaction and
processes of change and redistribution of power and access to resources. To give a
simple example of a possible way of changing our perceptions of production in a more
sustainable direction, yield might not only be recorded as kg or ton pr ha, but as
production pr unit of energy or production pr unit of water use (Serageldin, 1997).

What is causing poverty and environmental degradation

Pretty states that all actors involved appear to agree that there is an urgent need to
increase food production substantialy over the next quarter to half century. The question
is how to do it. If he in this how to do it include where, by who and in what way I agree.
The question is indeed not only how fo increase the production, but how to increase
production in a way that facilitate hungry people access to the food being produced and
in a way that is not harmful to the environment. The question is how to increase
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production in low income food deficit countries and at household level. It is difficult to
build on an agreement that food production has to be increased, if a careful analysis of
the situation is not undertaken. The policy and solutions must be based upon analysis of
why we have 840 mill undernourished people in a world of plenty, the causes of poverty
and malnutrition as well as the causes of environmental degradation. Although there
appears to be agreement on the need to produce more food at least in low-income food
deficit countries, if there is no agreement on the underlying causes of the present
problems relating to poverty and environmental degradation, it will be difficult to
develop appropriate policies and actions. On the other hand, if the aim is to improve the
hungry people access to food other actions than increased production might be equally
efficient e.g. poverty reducing measures, redistribution and improved access to
production resources and income generating activities; reducing the workload of women
and hence, contribute to an increase in availability of time for family care; reducing the
30-40% production loss during postharvest, storage and food processing etc.

Sustainable intensification - the missing role of technology?
Pretty outlines the five contrasting schools of thoughts on how to increase food
production as follows:

¢ Business-as-usual-optimists

Environmental pessimists

Industrialised world to rescue

New modernists

Sustainable intensification

Pretty falls into the sustainable intensification school which has been added to McCalla's
four categories. Regarding the sustainable intensification view, I have a question to the
role of technology e.g. biotechnology or information technology (GIS). Do this kind of
advanced technologies have a role to play in the sustainable intensification school? Will
such advanced technology be possible in a self-mobilisation participatory mode? What
about ethics, equity, intellectual property rights and biosafety in relation to
biotechnology?

Dr Balaji stated in his paper to the NFU-conference that if technology so far has been a
major cause of ecological damage, it can be a leader in finding methods to ensure that
development is sustainable. He introduced the concept of ecotechnology rooted in the
principles of ecology, economics and equity. I would like Pretty to elaborate on the role
of technology in particular biotechnology in the sustainable intensification school.

How to define sustainable agriculture

Pretty tries to define sustainable agriculture, which is a difficult task. Sustainable
agriculture means different things for different people, evidently it is so broad that
nobody is against sustainable agriculture, whereas many people might be against organic
or ecological agriculture. Some people might not like the term sustainable agriculture



because they find it rather meaningless. But so far, nobody has come up with a better
concept. Pretty stresses the importance of clarifying what is being sustained, for how
long, for whose benefit and at whose costs, over what area and measured by what
criteria. In particular he stresses the that sustainable agriculture should be regarded as a
process for learning. We definitely have a long way to go in learning what sustainable
agriculture is all about, and how to put that knowledge into action both in the North and
the South. Sustainable agriculture might be regarded as a situation specific moving
target. We have to learn as we go ahead and to discuss definitions might just be a waste
of time?

Low-input, low or high output agriculture

Pretty provides interesting evidence showing that regenerative and resource-conserving
technologies and practises can bring both environmental and economic benefits for
farmers, communities and nations. The notion of low input means low output appears to
be rejected. Both transition from modern high external input agriculture and from
traditional rainfed agriculture to sustainable agriculture might give considerable yield
increase. This sounds very promising from an environmental point of view. However,
within agricultural settings, we are hearing all the time that chemical fertilisers are the
only solution e.g. for depleted African soils, and in Africa the fertiliser consumption is
close to zero anyway so an increase will not do any harm on the environment. Another
problem might be that chemical fertiliser is not an economically viable solution for most
African farmers. What is the role of chemical fertiliser in the sustainable intensification
school?

New professionalism

I would like to support Pretty’s analysis and conclusions on participatory approaches,
learning processes and the call for a new professionalism. Apparently, there is a need for
a change of attitudes and behaviour among researchers as well as contributions towards
empowerment of local people. Pretty describes “normal” professionals as single
disciplinary, who work largely in ways remote from people, are insensitive to diversity
of context, and are concerned by themselves generating and transforming technologies.
What does it take to change an academic environment, where participatory methods are
not recognised and if at all used, appears to be manipulative and passive, and the
attitudes among researchers more towards the kind of information extracting, driven by
the publishing trauma? And second, are people able to deal with the complexity that may
surface with regards to interest groups at the community level and the whole new mode
of partnership which opens up?
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Conclusion

Pretty"s message appears to be a call for a world-wide change to

e sustainable agriculture - whatever that might be,
facilitated though

e the right policy - whatever that is

¢ and through a mutual learning process and a self-mobilizational participation leading
to empowerment of local people - where people are the solution and not the problem.

The question which remains is whether this is feasible. The scientific evidence should

have been provided by Pretty although a methodological critique was not possible based
on Pretty"s paper.
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5. People and Environment:
What is the Relationship Between
Exploitation of Natural Resources and
Population Growth in the South?

by

Sara J. Scherr
International Food Policy Research Institute

Summary
While the potential for global agricultural production is far greater now than in Malthus'
time, their environmental impacts raise concerns about the long-term sustainability of
farming systems. The challenges vary greatly in intensive irrigated systems, intensifying
rainfed systems in high potential and environmentally fragile areas, and the agricultural
frontier. Theories of induced suggest that the microeconomic changes associated with
population growth may themselves encourage technological and institutional innovations
in natural resource management. Empirical evidence from tropical hillsides confirms
these potentials. However, the pace of innovation is too slow relative to population
growth. Public policies to promote land-improving technologies, foster social institutions
needed for good resource management, and enhance resource values through public
investments and price policies are essential to accelerate the process and prevent
ecosystem degradation and impoverishment as populations increase.

Biographical Statement
Sara J. Scherr, aU.S. citizen, was born in 1954. She earned a B.A degree in Economics frdi¥ellesley
College in 1975, andM.Sc. and Ph.D. degrees in International Economics and Development fréuornell
University in 1978 and 1983. A Research Fellow at the International Food Policy Research Institute in
Washington,D.C. since 1992, she previously worked with the International Center for Research in
Agroforestry (ICRAF), the International Tree Crops Institute (ITCI), and the Food Research Institute of
Stanford University. She has published numerous articles and books on policies for sustainable natural
resource management and omgroforestry development.
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INTRODUCTION

Two hundred years ago, Thomas Malthus raised the specter that human population
growth would eventually outstrip food supply (Malthus, 1798). During the past century,
however, technological and institutional innovations have dramatically raised the global
capacity to produce food, although the challenge of equitable food distribution remains.
But as Malthusian pessimism over food production potential recedes, a neo-Malthusian
pessimism is taking its place--to paraphrase, that as population grows geometrically, our
capacity to maintain environmental integrity may grow...not even arithmetically.

By the year 2020, global population is expected to increase by 40%, reaching 8 bln. Food
production must rise by even more, to meet new demands expected from income growth.
Not until the end of the 21st century, is global population expected to stabilize around 11-
12 bln people (Bongaatz, 1995). As the world attempts to develop life support systems to
accommodate a population of this magnitude, one of the major potential threats to
ecosystem function is the expansion and intensification of agricultural and forestry
production. Moreover, there is even doubt whether recent yield increases will be
sustainable over the long run: in many areas the land base for agricultural production is
degrading, through soil erosion, nutrient depletion, compaction, devegetation or
salinization.

The nexus between population, agriculture and natural resource management (NRM) is
the subject of this paper. It first briefly explores the nature and scale of the problem, and
then presents a framework for examining the dynamics of land quality change. As an
example, the next section presents the available evidence on land management under
population pressure in the tropical hillsides--ecosystems of particular concern in terms of
both the sustainability of agricultural production and maintenance of environmental
services. This evidence suggests, perhaps surprisingly, that the effect of population on
degradation is indeterminate; the outcomes depend much more on other economic and
institutional factors. The final section draws lessons from this analysis for policy action to
promote sustainable land management as populations grow.

AGRICULTURAL LAND USE AND DEGRADATION

The magnitude of recent changes in agricultural land use and degradation are illustrated by
aggregate and regional data, although these to some extent mask important variation in
the underlying dynamics of change.

Aggregate Changes

Between the early 1960s and the mid-1990s, land area under annual crops increased by 18
mln hectares in Asia, 28 min in South America and 31 min in Africa. Area under
permanent crops rose notably in Africa and Asia. Areas under permanent pastures
expanded even more in aggregate terms, while total forest and woodland area declined in
Asia and South America (Table 1; FAO). Although considerable land which is potentially
productive remains outside these uses (and deforestation is likely to continue), area under
crop production is only expected to expand a further 12% by 2010 (mainly in Latin
America and Africa), due to environmental limits, lack of infrastructure, opportunity costs
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for forest and pasture uses, and potential recovery of currently degraded lands (Crosson,
p. 148).

Average crop yields grew rapidly since the 1970s and are projected to continue rising in
the next 15 years, although at lower rates (Table 2). Total growth rates for agricultural
production in the developing countries (even in Africa) rivalled or surpassed historical
growth rates in the industrialized countries. Unfortunately, per capita yields rose much
more slowly due to the effect of rapid population growth.

Indeed, during this period, average rural populations rose markedly, even as urbanization
in these countries took place on an unprecedented scale (Table 3). Although the rural
growth rate declined from 2.2 % in 1960-65 to 1 % in 1990-95, the absolute number of
rural dwellers is projected to continue increasing until around 2015 (later for the least
developed countries). By 2015, 94% of the world's rural population (3 bln people) will be
in the developing countries (United Nations, 1995).

Production increases and rural population growth appear to be associated with significant
land degradation, although the effects on production have been masked by aggregate yield
increases due to non-land inputs. Using an expert survey method, the Global Land
Assessment of Degradation (GLASOD)' estimated that of 8.7 billion hectares of
agricultural land, pasture, forest and woodland, nearly 2 billion hectares (22.5 percent)
have been degraded since the mid-1900s. Some 3.5 percent of the total was judged to be
so severely degraded that it is reversible only through costly engineering measures, if at
all; just over 10 percent was moderately degraded, reversible only through significant on-
farm investments. Nine percent is lightly degraded and easily reversible through good land
husbandry practices (Oldemann, et al., 1990; Figure 1). Figure 2 shows that forest and
agricultural lands are most affected in Asia, and pastures in Africa. Notable causes of
degradation are agricultural practices and overexploitation of vegetation, overgrazing and
deforestation (Table 4).

No global (or even national) data are available to indicate the scale or value of land-
improving improvements, such as terracing, nutrient and organic matter enrichment,
contour hedges, tree-planting, etc., or improved management practices, during this period.

Dynamics of Change

But the aggregate figures do not tell the whole story. As indicated in Figure 2, production
increases since the 1960s resulted from both yield increases and expansion in cultivated
area. Indeed, four distinct patterns of land use change can be identified in areas with

different population, market, and agro-environmental conditions, and these are associated
with different NRM problems.

' The GLASOD study was designed to provide qualitative, continental-scale estimates of
the degradation problem. For degradation data from regional, national and sub-national
sources, including both biophysical and economic estimates, see Scherr and Yadav, 1996.
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The first pattern results from the spread and intensification of irrigated agriculture.
Irrigated area grew by 100 min hectares (over 60%) between 1961 and 1990, mainly in
developing countries; accounting now for 17% of cropland, but a third of world food
production. These areas--closely integrated with urban markets, with well-developed
institutions--have reaped the benefits of the Green Revolution, with multiple cropping and
high yields, and the development of intensive livestock operations. These are the great
bread baskets and rice bowls of Asia and the irrigated wheat fields of Latin America and
North Africa. The most serious on-site degradation problem is salinization, but important
environmental concerns include threats to groundwater supply, water-borne diseases,
water pollution and health hazards from excessive agrochemical applications and animal
wastes, and growing conflicts with urban and industrial land and water uses.

The second pattern is intensification in the rainfed plains and hillsides with relatively fertile
soils and reliable rainfall, which have shifted from short-fallow systems to permanent
cropping (and sometimes perennial export crops), through the increased use of fertilizers
and improved seed and planting material. This pattern characterizes disparate areas in
India, Zimbabwe, the uplands of Java and the Kenyan highlands. The main on-site
degradation concerns are mechanization damage to fragile soils, acidification and soil
degradation on smallholdings, while broader environmental concerns are pesticide
pollution and health hazards and deforestation of previously communal lands converted to

cropping.

A third pattern is found in long-settled areas with less favorable environments for crop
cultivation (drylands, rain forests, acid soils, shallow soils, high altitudes, steep slopes,
etc.). Population and market growth have forced a transition from traditional long-fallow
systems to short-fallow or permanent cropping systems, with intensification of ecological
niches not historically used intensively. Yet for many areas (especially those with poor
infrastructure and greater reliance on subistence production), fertilizer use is uneconomic,
insufficient, or inadequate without complementary organic inputs. Land improving
investments are uneconomic, and technologies and genetic material adapted to these
conditions are unavailable. Recurrent crop failures lead to depletion of other resources
(e.g., forest products) to meet consumption needs. These conditions characterize large
areas of Africa, and many hillsides, drylands and highlands in Asia and Latin America.
These farming systems are threatened by soil erosion, serious fertility depletion, and de-
vegetation, which in turn create environmental problems by depleting biodiversity and
degrading watershed function.

The fourth pattern is found in formerly remote or sparsely settled areas and forest or
rangeland reserves. Migration of the landless (planned and unplanned) has led to new
settlement and land-clearing in more marginal environments for crop cultivation and
extensive grazing, especially in rain forests, drylands and steep slopes. Infrastructure is
typically poor and product and factor markets undeveloped, with limited services or
regulatory capacity by either government or local institutions. External inputs are
unavailable, overall land use intensity--and yields--are low. Examples are rainforest
clearing in the Amazon and the Atlantic zone of Central America, drylands in West Africa
and Indochinese hill country. Deforestation, loss of biodiversity, and watershed
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degradation are prominent concerns.

Because of variation in the relative importance of each of these trends in different regions
of the world, the "hot spots" of degradation vary markedly.> Environmental concerns tend
to be politically more important in the richer, more urbanized countries, salinization in
countries dependent on irrigated agriculture; devegetation, nutrient depletion and erosion
in countries and regions more dependent on food production from marginal lands.
Population growth and market conditions in these different circumstances pose different
challenges for sustainable NRM and strategies of agricultural growth. The following
section presents a conceptual framework which allows us to assess the dynamics of land
use change under these diverse conditions, and to define the policy space for addressing
problems of degradation.

DETERMINANTS OF LAND QUALITY

Figure 3 illustrates alternative pathways of change in natural resource conditions that may
result from increasing pressure on the resource over time (Scherr and Hazell 1994). Such
pressure could come from increasing population, market demand, or other factors.
Pathway II represents situations in which overexploitation lead sto resource degradation--
a neo-Malthusian outcome. Resource users may suffer a decline in welfare, or replace the
resource with substitutes (e.g., purchased feed for degraded grazing land, kerosene for
scarce woodfuel).

Pathway I represents a situation in which resource users eventually (at T,) respond to
natural resource degradation by improving management or investment in the resource
base, leading to higher total output from the resource. With intensification alone, human
welfare will not necessarily increase, as labor productivity may decline. With technical or
institutional innovation, however, welfare improvements may be expected. Pathway III is
an example where resource-conserving intensification is delayed until much later in the
resource degradation process, such that the potential for full recovery is compromised. In
Pathway IV, policy or other interventions accelerate the endogenous innovation process.
These different pathways of change in NRM can be explained by theories of induced
technical and institutional innovation, as the local response to changing microeconomic
incentives for resource managers (Boserup 1965 and 1990; extended by Binswanger and
Ruttan, 1978; Ruthenberg, 1987, Lele and Stone, 1989; Pingali, Bigot and Binswanger,
1987). The model can be enriched by incorporating variables suggested by recent work on
determinants of community-level change in NRM, such as local processes of innovation,
collective action, local market and institutional development, and landscape ecology
(Scherr, et al. 1996). Land management innovations may be the result of local invention
based on agroecological observation and experience, diffusion of ideas or plant materials
from other areas, or exposure to extension.

Figure 4 illustrates this conceptual framework. The outcomes of interest for sustainable

2 "Hot spots" for land degradation were identified an international group of experts at a
workshop held in April 1995; results are reported in Scherr and Yadav, pp. 11-22.
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development are the “critical triangle": growth in economic output and productivity,
improvement in human welfare, and protection of the natural resource base. Pressures
from population growth, new technology or markets induce change in local community
markets, prices and institutions. The local effects of these shifts are conditioned by
community characteristics, such as their human and natural resource endowments,
infrastructure, distribution of land and other assets, market linkages, and culture.
Community changes may induce responses in NRM at both household and collective
levels, in land use, investment, input use, conservation practices, migration patterns and
collective action. The resulting changes in NRM affect natural resources, economic
conditions and welfare, and these have feedback effects on decisions. Public policies
potentially influence most of the variables in this framework. This framework is valuable in
helping to make sense of the empirical evidence on land use changes with population
growth, as illustrated in the next section discussing tropical hillsides.

LAND QUALITY AND POPULATION GROWTH IN
TROPICAL HILLSIDES

Population and agricultural production have increased in most of the hilly and mountain
areas of the tropics. While outmigration to cities and lowland centers of commercial
agriculture is an important phenomenon in som