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Preface

Agricultural research has played an important role in increasing world food production over the
past decades to levels exceeding total food demand. The sad reality, however, of currently one
billion food-insecure people, urges us to identify the major causes of the discrepancy between
worldwide plentiful availability and insufficient access to food, and to reconsider our research
approach and methodologies to help meet the most basic food requirement for all people.

Food security is more strongly related to food entitlement than to food availability, pointing to
the importance of poverty alleviation through shared economic development. This has different
implications at the scales of the entire globe, nation, region, or household. Continued
availability of food depends on natural resources and trade, where issues like sustainability of
production and self-reliance under changing global conditions are crucial. Access to food should
be assured by sustained income in a secure and stable socio-cultural and political setting.
Obviously, food security is a complex issue and recommendations to alleviate food insecurity
should be based on multi-disciplinary, multi-dimensional and participatory approaches.

It is towards this end that a seminar series was organized on Food Security at different scales:
issues, challenges and opportunities. It offered an opportunity for scientists from a number of
relevant disciplines to present their view on food security along with the importance of various
production factors, economic conditions, and socio-cultural behavior. The series was initiated
from a political perspective, followed by an inventory of the various disciplines presented in
these proceedings. We hope that the information reveals the importance of all disciplines
involved, and provides some new impulses to the food security debate to encourage innovative
and interdisciplinary research approaches. Clearly this initiative needs to be pursued ...

Prem S. Bindraban
Herman van Keulen
Arie Kuyvenhoven
Rudy Rabbinge
Peter Uithol
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1. Policy on food security

i. Duijvestijn
Directorate General International Cooperation (DGIS), Ministry for Development Co-operation,
P.O. Box 20061, NL-2500 EB The Hague, The Netherlands

1.1. Why food security?

Should we really devote a whole seminar series to food security? My first thought was: haven't
we debated enough the subject, and what do we do with the pile of existing policy papers? Let's
not talk, let's implement! Setting goals and objectives is easy. The challenge is to reach them!
Twenty-five years on and two World Food Summits later we are still faced with the fact that 800
million people go hungry, and a further two billion suffer from severe vitamin and mineral
deficiencies. '

That is why food security is still one of the main issues of Dutch development policy. It is
important that the right policy choices are made. Policy choices are strongly influenced by r-
esearch. Research priorities have a strong influence when it comes to determining which
problems and indeed whose problems are solved first, and how, and thus they indirectly help to
shape the world of tomorrow. Today | shall examine a few subjects which dominate the inter-
national debate and which | believe will play a crucial role in addressing the problem of food
security in the future. | hope a few of them will be discussed in depth in some of the following
seminar sessions.

As an introduction to the subjects, | will briefly say something about food security in general
and its predominant place in Dutch development policy.

Empty stomachs, an outrage and a threat!

It was 1985. | was in Zitenga on the Mossi Plateau in Burkina Faso. It was the first time in eight
years of working in the Sahel that | saw women and children who were in such a miserable
state of malnourishment and hunger. | felt helpless and experienced a strong urge to do
something. Most of you will recognize that feeling. Although thirteen years have since past,
that feeling still inspires me to continue the fight for food security. | know that the situation has
not fundamentally changed, either in Zitenga or in other rural areas in the developing world.

Besides ethical, there are socio-economic reasons to put food security high on the political
agenda. Lack of food security is both the cause and effect of poverty. Poverty alleviation is the
core objective of Dutch development policy. Improving the food security situation of individuals
and households will make a major contribution to alleviate poverty. Food security also con-
tributes to social and political stability, which form a precondition for macro-economic growth.
Finally lack of food security can spark off armed conflicts and civil wars. The recent problems in
Kenya and Tanzania find their roots in food insecurity. People's livelihoods are threatened.
Farmers and pastoralists literally fight for their access to natural resources to secure their
livelihood and that of their families.
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1.2. What is food security?

"That at all times, each individual has access to food in such quantities and of such quality as to
enable him or her to lead an active and healthy life". This is the definition used by The
Netherlands. It is also the most commonly used and internationally accepted one. Over time the
production-oriented approach of food security has changed to a more integrated approach, re-
flecting the different components of food security.

Availability, equal access, stability and quality are the four components that have to be
integrated in a food security policy. Only when all these components are integrated in such a
policy, is food security likely to be achieved. | will use these four components as a guideline in
the analysis of current development policies. ] will demonstrate that most policies focus on only
one or two components. This is one of the main reasons why attempts to provide food security
and eradicate poverty are failing. | will distinguish three levels of food security: global, national
and household level. Only when the four components are adequately addressed at these three
levels, can one expect real progress to be made.

1.3. Global level

"Will the earth be able to feed its population given current trends in population and economic
growth and changes in production technologies?" At the global level availability of food seems
the main concern of scientists and policy makers. Numerous research papers deal with the
world food situation and the prospects of global food security. In my opinion the focus on
availability is too large. | am personally confident that we will be able to find technological
solutions to raise productivity in an ecological sustainable way, so as to produce enough food
to feed the future world population. | am less convinced that in the future all the people in the
world will be adequately fed. At the global level, insufficient account is taken of conditions for
equal access, stability and quality. | would like to share with you a few of my concerns.

In the past, strong state interference and donor intervention did not lead to food security for all.
The current wind of liberalization that blows through our world economy will certainly lead to
accelerated growth. The inclusion of agriculture in the GATT/WTO round in 1994 struck an
important blow against the heavily distorted world markets in agricultural products, and is
likely to have a positive impact on the food situation at world level. However, whether the
benefits of this growth will ultimately have the effect of alleviating poverty and improving food
security remains to be seen. Even if one assumes complete trade liberalization in the long term,
this would by no means ensure perfect competition and as you know, perfect competition is a
precondition for liberalization. Trade liberalization without perfect competition is not a
preferable alternative to national protectionism, because of the level of profits made by the
holders of monopolies.

In a situation where the conditions for perfect competition have not been fulfilled, market
dereguiation benefits powerful economic actors, both private and political. But while the
powerful gain, others lose! The losers in this case are developing countries, Experience has
already shown that low-income countries deficient in food do not share the advantages of a
freer world market. In fact they can become even more disadvantaged. In a situation like this,
the notion of equal access to food for all countries is no more than a Utopian dream.
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The outcome of the Uruguay Round and of the coming WTO Round relates solely to the
obligations of governments. It is up to national governments to remove trade barriers, but it is
the business community that actually engages in trade. Multinational corporations may engage
in strategic alliances to turn terms of trade in their favor and use monopoly margins as a
substitute for tariffs. This is reinforced by other trends such as concentration, specialization and
chain management. The emergence of multinational firms makes it more difficult for individual
countries to fight monopolistic practices. However, at international level there is as yet no
institution that can deal with monopolies and cartels. The WTO has no clear competition policy.
Who will guarantee perfect competition in the future? Is a code of competition necessary and is
there room for an institution at the global level that can ban monopolies and settle disputes?
One should not only look at the question of settling disputes between governments, but also at
the possibility of creating civil courts that could hear and deal with complaints from private
parties about menopolistic pricing. I think that this issue needs a lot of attention in the near
future and in the coming WTO Round.

Price volatility is another problem affecting food security. Liberalization is expected to lead to
an increase in the price volatility of agricultural commeodities, especially grains. This will lead to
an increase in macro-economic instabitity and affect macro-economic growth. Increased price
volatility will particularly hit food-importing developing countries and major exporting coun-
tries of agricultural commodities. Appropriate price risk management instruments should
receive more attention in food security policies. The Food Aid Convention, which aims to assist
food-deficient developing countries with balance of payment problems does not contribute
structurally to problems related to price instability, nor did Stabex, Sysmin or other Agricultural
Commodity Arrangements. There is a need for better stabilizing instruments. Much has been
written on this subject, but up to now, ideas have not been translated into practical options.

At global level the quality aspect of food is addressed under the heading of consumer concerns,
that is to say concerns expressed by consumers regarding the safety of food and in the way food
items are produced. Consumer concerns are becoming more and more important in trade relati-
ons. However, 1 would like to issue a warning in this respect. Consumer concerns can lead to
unfair competition and trade restrictions, especiatly when very high quality and safety standards
are sef, and thus prevent developing countries from entering the market. They can also squeeze
developing countries out of existing markets. A good example is the EU’s decision to limit the
import of fish products to countries that fulfill certain EU criteria, concerning hygiene and
sanitation, becoming effective the first of January 1999. Countries who want to export to the EU
must prove that they fulfill the conditions. Countries like Ghana and Mozambique will not be
able to export to the EU any more. A similar measure on beef imports, led to a sharp reduction
in the number of developing countries that export beef to the EU. Although concern for food
quality and sustainable or ecologically produced food products is legitimate, it can help to
prevent developing countries from participating futly in world food trade and, uftimately affect
food security. Consumer concerns should not be redressed by restricting imports from deve-
loping countries, but by assisting them to overcome obstacles. Thus a positive and constructive
approach is necessary.

To summarize: At global level there are three important issues which, in my view, need further
debate and research. Firstly, the problem of perfect competition; how and by whom can perfect
competition be guaranteed? Is a special code of competition a solution? Secondly, the problem
of price volatility and the search for better price risk instruments and, lastly, consumer concerns:
how can they be addressed impeding developing countries integrating in the world market?



4 FOOD SECURITY AT DIFFERENT SCALES: 15SUES, CHALLENGES AND OPPORTUNITIES

Solving these problems will help to bring food security within the reach of most developing
countries.

1.4. National level

Food security is the prime responsibility of national governments. In the past, food availability
was the prime objective of food security policies. This led to food self sufficiency strategies with
measures such as import restrictions, subsidies on inputs, price subsidies and food aid. Active
state intervention was an accepted instrument. Research on high yielding crop varieties was
seen as a lagical policy. However, food security for all has not been achieved. Even where
progress has been made, a large part of the population still lives in extreme poverty and in a
food insecure situation. India is an example of a developing country that has gone from being a
net food importing country to a net exporter. Despite this, india is home to many of the world’s
malnourished.

Nowadays food insecurity is more a poverty issue. Food self sufficiency is no longer seen as the
key issue. The focus is more on good governance and sound macro-economic policy. The neo-
liberals have taken the lead. Far-reaching state intervention made way for market orientation.
The private sector and the market are supposed to do a better job. Liberalization and privatiza-
tion are part of all macro-economic policies in developed as well as in developing countries.

For some time now, developing countries, especially the vast majority of African countries, have
accepted the need for fundamental policy reform. Most countries are working with the World
Bank and IMF to implement tough, politically risky adjustment programs. It is undeniable that
some progress has been made, the question is whether the gain justified the pain.

In general the food security situation did not improve indeed; the situation often worsened. In
adding social dimensions to adjustment programs, the most negative effects of adjustment have
been cushioned, but no measures have been taken to tackle fundamental shortcomings. Why
did the adjustments not have the expected results?

In the first place: liberalization took place in a situation governed by imperfect markets and
without accompanying public investments in agricultural infrastructure.

The liquidation of the state-controlled marketing boards in Africa did not bring about the
expected gains in efficiency, nor did it boost exports. Sometimes private menopolies or
oligopolies tock the place of government monapoly, sometimes the private sector did not react
adequately. lvory Coast and Cameroon lost their export market for cocoa because the private
sector was not able to maintain quality standards after the liquidation of the cocoa marketing
Boards.

The withdrawal of subsidies often failed to produce the desired effect. Effective demand for
food and non-food products decreased as food prices rose. Higher producer prices did not,
generally speaking, lead to an increase in foed supply, because of the lack of private investment
in productive technologies. Private investments will only be remunerative if basic agricultural
infrastructure, which cannot be financed by the individual farmer, such as feeder roads, a credit
system for small farmers and market information systems, is present.
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Structural Adjustment Programs were most probably too much tailored to the western situation,
where strong institutions and a dense infrastructure permit the private sector to take over from
government.

Secondly, if developing countries are told to liberalize and open up their markets for foreign
competition, it would be nice if developed countries did the same. Unfortunately this is not
always the case. The best example is the EU, with its highly protected agriculture. it is only
under strong pressure and very gradually, that the EU has been prepared to change its Common
Agricultural Policy. in spite of promises to grant least developed countries (LDC} better access to
the markets of developed countries, the first EU proposals in Agenda 2000 do not contain any
offer to developing countries in this respect. Moreover, this cannot give the developing
countries much confidence in the recipes they get prescribed.

What have been the consequences of these policy reforms for food security? Availability of
food, especially the capacity to produce food, has decreased. In this respect | would like to draw
special attention to the soil fertility problem in Africa. Soil fertility is becoming a serious limiting
factor in efforts to increase food production, even more than the lack of precipitation. Availabi-
lity of food, especially the capacity to produce foad, could be increased if Agricultural Structural
Adjustment programs and Agricultural investment Programs gave more priority to food crops,
public investments in soil fertility and the agricultural institutional infrastructure. Attempts to
solve balance of payments problems, focus predominantly on commercial crops. Public invest-
ments in credit systems, marketing and research, just as in the past, concentrate on boosting
commercial crops. Food crops are neglected and, together with price liberalization, often lead
to rising food prices, stagnating food supply and rising import bills for food. In Africa the
increase in the yield and productivity of the basic food crops for domestic consumption in the
last 20 years was on the average 5 kg per hectare compared with over 30 kg per hectare yield
for export crops.

Access to food can easily diminish in a situation of liberalization. In the short term, price
liberalization and the withdrawal of food subsidies push up food prices. Privatization and the
liquidation of state enterprises increase unemployment, leading to falling incomes and
decreasing purchasing power. Low-income groups in cities are particularly hit by food
insecurity. Strong economic growth in the mid term does not guarantee increased access to
food, because of rising income inequality. Social safety nets may form temporary solutions, but
there should be a much greater focus on income distribution and employment policy.

Access to food can also be increased by raising the production capacity of the rural poor,
espedally small farmers both male and female. Higher prices for food crops are not enough.
Access to land, security of tenure, agricultural and institutional infrastructure such as credit,
market access and input supply are more important. Research should focus on improving
agricultural productivity, with particular emphasis on small farmers in low-income countries. A
focus on labor-intensive technologies could help them to make better use of their comparative
advantages.

The stability of supply is influenced by weather conditions and increased price volatility as a
consequence of liberalization. Bad harvests require coping mechanisms at national and local
level. Experiences with cereal banks in the Sahel show that they can form a successful coping
mechanism at local level, but require a lot of institutionat capacity building.
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The grain marketing boards were supposed to stabilize food supply and prices. They failed to do
so at national level, and most of them were liquidated. Additional food imports often caused
balance of payment problems and had a negative impact on overall economic growth. Food aid
can be used as import support, but it's negative effects on local food production is difficult to
assess. At this moment there is no coping mechanism that can effectively counter the negative
effects of price volatility on economic performance. Price risk management instruments are
needed, and require further discussion and elaboration.

In short, food security policies should form an integral part of macro-economic policy and be
reflected in agricultural policy. Although in recent yvears more attention has been paid to the
social dimension of structural adjustment, most adjustment programs fail to pay explicit atten-
tion to or develop a policy on food security. More priority for food crops, price coping mecha-
nisms for stability and supply, imperfect markets and pubtic investment in soil fertility and
agricultural institutional infrastructure are, in my opinion, the issues on which researchers and
policy makers should concentrate.

1.5. Household level

The food security situation can be measured with a simple yardstick: the nutritional status of
individual family members.

For years Malawi was cited as the example of an African country that had made tremendous
progress in development after independence. iImpressive growth rates, progress in education
and health services, and food self sufficiency at national level. it took quite some years, and
hard statistical evidence, before donors and the government were willing to acknowledge that a
malnutrition rate of 40 to 45% among children was not cause of euphoria.

Malnutrition is not easy to tackle. It demands more than just secure food and income. in fact it
requires a varied range of activities for different target groups. In 1994 a Conference on
Nutrition took place, in 1995, the Social Summit, which resulted in the 20/20 initiative and in
1996 we had The World Food Summit, Objectives are no problem, the political will is there,
relevant theories and knowledge are available, there is no lack of policies. We are simply failing
to put what we know into practice. Admittedly, developing countries lack the means and
capacity to take the required action, but donor countries face similar problems. We have no
nutrition specialist on our embassies. The World Bank reduced the number of nutritionists in
their staff to three, so their programs no longer address nutrition.

| have said that there are enough nutrition policies and that all we need to do is implement
them, | will nevertheless elaborate shortly on a few elements. Empowering the rural and urban
poor to strengthen their socioeconomic security is a first step towards bringing food security
within the reach of individual families. Equal access of women and men to production assets is
probably the most important policy measure a government can take to achieve food security at
household level. Food security within households has much to do with equity. Gender relations
often determine the way different members within a family have access to food. It is also at
household level where the quality aspect of food should receive most attention. A well-
balanced diet and good nutrition can only be secured at the household level. Women play a
crucial role here.
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At the household level food security policies largely focus on equal access to food and
production assets, but also to health, education and social policies.

Ladies and gentlemen, there is one issue | have not addressed, but which ! think is of the utmost
impertance for our future food security: the sustainable use of natural resources. In a liberal
economic environment, sustainable use of natural resources may become threatened. Especially
in developing countries, where institutional capacity is limited and market relations are imper-
fect, increased agriculiural production and growth are often achieved at the expense of the
natural environment and hence at the expense of future food security. As stated earlier, in an
increasing number of countries reduced soil fertility is threatening sustainable agricultural
development and food security. But attention also needs to be paid to the abundant use of
fertilizers, insecticides, pesticides and bicengineering, because this can threaten human health.

At the beginning of my paper | remarked that researchers can help to provide more insight, to
find solutions to existing problems, and to clarify policy options. | have elaborated on a few of
the issues, that relate to food security and which need our full attention. | hope that they will
stimulate the debate and contribute in setting research priorities.
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Abstract

This paper deals with analyses on future food demand and supply, considering biophysical and
socio-economic possibilities. Analysts have recognized that the global demand for food will
climb dramatically as population increases and income rises. There are however, substantial
different views on the possibilities to supply the world population and obtain food security for
all on earth. These differences are based on differences in vision or interpretation, resulting in
different methodological approaches. It is important to recognize that conclusions of the
various approaches serve different purposes. Most analyses are extrapolations, presuming past
trends to continue. These analyses are meaningful to identify problematic developments that
need to be addressed. Predictive analyses give a fairly accurate image of the near future, on the
basis of integration of a substantial amount of information on past developments, but the
accuracy rapidly deteriorates when the time horizon is extended. These two approaches do not
permit sudden changes, while breaks in trends are more decisive for development. Moreover,
options to change past trends towards desired situations are not explored. Explorative analyses
do indicate feasible options, explicitly addressing sustainability issues. However, such options,
mainly based on biophysical production potentials are considered too remote from reality.
Therefore, an integrative approach is needed to identify ways to realize future increase in food
production in a socially acceptable and economically feasible manner and in a way which also
warrants the environmental quality to be sustained or even improved. Holistic modeling
approaches do potentially permit interactive analysis of biophysical and socio-economic
possibilities. Such analyses would allow more realistic development of scenarios on sets of
attainable crop production and economic policies that could be used to achieve food security.

2.1. Introduction

Since Malthus, food shortages in our world have been forecast by many, but none have become
reality. Instead, food production per capita has been rising for decades. 5till however, over a
billion people are not food secure and suffer from under-nourishment, which results from poor
distribution due to major differences in wealth and social instability rather than supply of food.
Food security refers to a condition in which all people at all times have both the physical and
economic access to safe and nutritious food to maintain a healthy and active life (Alexandratos,
1996). Considering the fact that agricultural efforts to increase food production have been so
successful, what than is the role of agriculture and biophysical and socio-economic analyses on
the issue of food security?
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Firstly, dramatic increase in demand for food due to population increase and income rise
affecting consumption habit is widely recognized. World agricultural production will have to
triple over the caming three to four decades to meet growing food demand (WRR, 1995). These
assessments have a fairly common basis, and projected demands for food reveal comparable
rates of increase (e.g. World Bank, 1997).

Secondly, future increase in production will have to come primarily from increasing
productivity, as area expansion is not desirable, because it would require the cultivation of
natural and fragile lands (Alexandratos, 1996; IFPRI, 1994, 1995). A major concern, therefore, is
the increasing pressure on land resources, which can lead to various forms of degradation,
negatively affect the production capacity of land {Bindraban et al., 1998).

Thirdly, the drastic increase in global economic activity will severely affect the natural resource
base. There are many uncertainties whether economic growth can be continued at the long
term as environmental degradation starts to manifest itself in some situations (WRR, 1995).
Fourthly, the global system is becoming increasingly complex and so many factors affect food
security, that we loose sight of possibilities and limitations of our globe. Policy makers have to
take (strategic) decisions on the basis of ambiguous views of global, regional and local
potentials and timitations.

Finally, despite the successes in the past to increase food production, still many expect the
increasing trend to finish on short notice and to result in vast food shortages (Brown & Kane,
1994).

Due to such threats on declining agricultural productivity and uncertainties on future
developments, producers, researchers and policy makers are interested in options for
sustainable development. The future increase in food production should not only be obtained in
a socially acceptable and economically feasible manner, but should alsc warrant the
environmental quality to be sustained or even improved. Given the various components of food
security, availability, access, stability of supply, and quality, determination of options to realize
food security reguires an integrative approach, considering both biophysical potentials and
socio-economic attainable solutions.

This paper describes various procedures that assess future food production potential in relation
to food security. Major differences among the analyses are based on strongly differing
principles and assumptions, resulting in different methodologies (Rabbinge, 1997; Van Ittersum
et al., 1998). Methodological approaches to integrate biophysical and socio-economic analyses
are considered to inherit powerful possibilities to investigate the impact of policy measures on
food security.

2.2. Approaches for future analyses

Scientific analyses of complex systems are achieved by simplified description of those systems,
by setting bounds and considering major processes only. The effect is that links between
endogenous and exogenous variables are ignored. Little may be lost when these links and
feedbacks are weak, while much is gained in terms. of transparency and focus. For instance,
short-term analyses ignore feedbacks that occur with a lag greater that those allowed for the
description of the system, while long-term analyses may not comprehend factors important at
the short-term (Perrigs, 1997).
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Food security comprehends all aspects of life, which makes it unfeasible to account for all
relevant factors and processes. Comprehensive, holistic descriptions of systems cannot escape
from describing parts of the global systems only. The impact of exogenous factors needs to be
considered in ex-post evaluations. The relevance of the results of the various attempts and
approaches to address food security and sustainable developments can be great, depending on
the objective of the study. Therefore, the purpose of the analyses should be clearly determined
with clear relevance for the stakeholders.

2.2.1. Extrapolations

Brown and Kane (1994) assessed future developments for three distinguished food sectors by
extrapolation of their recent past trends. The fishery and rangeland sectors are already
overexploited and future increase is not possible. Therefore, the only system left to realize
increase in food production is cropping. Contrasting to the past when food production kept
pace with demand, various reasons were mentioned that would constrain future production.
While the world could rely on new technologies in the past, these have been exhausted, leaving
us without a technological backlog. Water supply will be limiting and fertilization has little
impact on production increase. The loss of cropland will be faster than rise in productivity. With
demand reaching limits of supply of seafood and rangeland, social disintegration will further
deteriorate the situation.

Even stronger deteriorating developments were projected for China's future (Brown, 1995). The
rapidly industrializing economy of China was compared to those of Japan, Taiwan and South
Korea in the past, as they were also densely populated in agrenomic terms, i.e. all having a high
number of people per hectare of cropland. Cropland area shrunk in the latter countries by 1.2 to
1.4% per year. Similar rates occurred in China from 19590 to 1994, because of demand for land by
other sectors. Starting from low levels of productivity, the other countries could still increase
their yields. Additionally, mainly Japan could escape to seafood to meet its increasing demand
for food. These options are not feasible for China, placing it in an even worse situation.
Production and consumption in China are extrapolated to respectively decline and incraase
causing a vast deficit.

Extrapolations enforce a continued trend {o the future of past developments without
consideration of underlying causal mechanisms.

2.2.2. Predictions

FAQ's global study on world agriculture towards 2010 emphasizes food security, nutrition,
sustainable agriculture and rural development (Alexandratos, 1996). Predictions are based on
detailed informaticon on a large number of commeodities, countries and land use for the
historical period of 1961 to 1990, considering specialists' opinions on feasible developments.
Demand for food is based on exogenous assumptions of population and GDP growth.
Projections of production start with provisional targets of production for commodities and
countries, separately, followed by several rounds of iterations and adjustments in consultation
with specialists, with particular reference to what are considered to be "feasible” levels of land
use, yields and trade. Accounting controls, e.g. on land area, were applied to avoid erratic
calculations. The results of the analysis reveal that progress will be stow and uneven, also
beyond the end of this century. Some enhancement of food security and nutrition is expected
by the year 2010, mainly resulting from domestic production and food imports. However, a
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number of developing countries are likely to face serious constraints, in particular in sub-
Saharan Africa. With regard to sustainable agricultural development, it is concluded that the
pressure on resources will continue to build up, with the vicious circle of poverty and resource
degradation to accelerate the process.

The large information base used in predictions results in more emphasis on causality in
projecting near future developments.

2.2.3. Explorations

The Netherlands Scientific Council for Government Policy (WRR, 1995) analyzed the limits to
food supply and the consequences for natural resources in a quantitative way for the
population of 15 major regions, comprising the world, in 2040. The consequences of two
alternative agricultural production systems and three diets for three population scenarios were
analyzed to address different perceptions on socio-economic developments and environment.
Food production was assumed to take place under best technological means and depended on
biophysical conditions. Production potentials were calculated on the bases of model analyses
considering eco-physiological processes. The results indicate that sufficient food can be
produced for 10 to 40 billion people at world level, depending on production system and
consumption pattern. However, in the most populous regions, South- and Southeast Asia, food
supply does not exceed demand twofold, indicating potential hazardous situations.

In the early nineties the WRR {1992) performed an analyses to explore long term consequences
of policy objectives, combining agro-technical, socio-economic and environmental aspects for
rural areas of the EU-12. Four major objectives that were considered concerned minimal costs
for agricuttural production, regional employment, greatest possible area for natural
environment and strict environmental requirements. Interactive Multiple Goal Linear
Programming (IMGLP) was used to optimize objectives under production constraints and
possibilities as set by the agricultural production systems under best technological means.
Significant differences in input requirements, production and environmental load among
various objectives indicated substantial scope for policy. The results have strongly enhanced
discussion on European agriculture in relation to the role of the EU in the world market and the
GATT negotiations, the attention on aspects other than agricultural production of the rural
areas and the budgetary consequences of production.

Explorative analyses, in essence, differ from the previous two methods described, as it is based
on process knowledge of the system that is described, i.e. agricultural production system, with
explicit assumptions regarding exogenous factors.

2.3. Regional approaches

Analyses of extrapolative and predictive nature are useful to indicate how developments are
likely to evolve under current behavior and 1o identify developments that may turn out to
become problematic. Alternative developments should therefore be explored to address these
expected problems and to give guidance to realize breaks with trends. While the extrapolative
and predictive approaches do not permit sudden changes, explorative analyses do indicate
alternative feasible solutions (Van Ittersum et al., 1998). Explorative analyses are, however,
argued not to offer options for an audience which expects to hear about solutions to the world
food problem (Tims, 1995), as they are too remote from reality. Therefore, the approaches have
to be combined to more realistically identify ways in which future increase in food production
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can be realized. The methodology should integrate analyses of biophysical and socio-economic
models to reveal options to achieve food security through sustainable production practices.

Planning is a concept based on the notion that the process of development can be influenced. In
other words, it is possible to indicate feasible paths from the present situation towards desired
situations in the future. Agricultural land use planning should bridge the gap between macro
policy and specific project planning. The former deals with sectoral growth at the national level,
but does not pay attention to the spatial distribution of investments. The latter is usually so
detailed that the broader socio-economic framework in which it has to operate remains out of
sight. Both approaches operate for a great deal independently from each other. Regional
agricultural planning can be considered as the intermediate planning level, which is on one
hand sufficiently specific for guiding action and on the other hand general enough to be placed
in national context {(Hengsdijk & Kruseman, 1993).

A region can be identified by its natural, administrative and socio-economic boundaries, within
which land use and changes results from important relations between agro-ecological and
socio-economic factors. Such an eco-regional approach emphasizes (clarifies) the specific
characteristics of a region, which may help to identify possibilities and constraints of the reqgion.
These constraints may be of biophysical or socio-economic nature (Rabbinge, 1995).

2.3.1. Integrated approach to regional planning

Land use potentials can be identified, based on the assessment of available natural resources,
soil, climate and crops {WRR, 1995). Land use options can be explored by MGLP techniques
through optimization of specific objectives, say maximum income, minimum environmental
load etc., within the boundaries set by bio-physical and market constraints (WRR, 1992). Major
limitations of MGLP within this resource-based approach refer to the static character of the
analysis, the discontinuous nature of the optimization technique, and the absence of an
economic analysis of motives and costs associated with land use adjustments. Moreover, the
lack of economies of scale, absence of multiplier effects, and price exogeneity pose serious
questions for the application in economic analysis (Kuyvenhoven et al., 1995).

Econometric supply-response models are based on continuous homogeneous production
functions. Optimization is performed on a household utility function. The procedure permits
analysis of adjustments in the farming system as a result of changes in the economic
environment. A major constraint from agronomic point of view is the use of production
functions to account for the effects of agronomic input to outputs. Interactions among inputs,
say nutrients, which are crucial, are not considered (De Wit, 1992). .
There is an additional fundamental difference between the two approaches. While the supply
response models start their analysis at the current production system and indicate the pace and
direction of adjustment as result of policy change, the resource based IMGLP analyses, are
focused on potential land use independently of actual production systems.

Decisions on land use depend on resource endowment, (multiple} objectives and expected
prices faced by individual actors (Kuyvenhoven et al., 1995). Comprehensive analyses of these
factors require integrative resource based supply-response approaches.
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2.3.2. Integration of agro-ecological and socio-economic
information

Within a research project to explore options for sustainable land use and food security at
regional level in developing countries a methodology was developed which integrates agro-
ecological and socic-economic information, with the aim to formulate recommendations to aid
policy makers {(MHengsdijk & Kruseman, 1993).

Individual farms in two distinct regions, the fifth region of Mali and the Atlantic zone of Costa
Rica, were studied and categorized. Economic relations were determined for the farm-types like
the impact of the price of nitrogen on nitrogen input in the production system. On the basis of
input-output relations, production levels of various crops were determined. Given a set of input
conditions, like inputs of fertilizers, biocides, labor, etc. related crop yields/outputs were derived
from biophysical modeling. Inputs and outputs are prices. Depending on the objective that is
aimed at, for instance maximization of income, or minimization of risk, optimal production
systems for the farm-types would be determined using linear programming techniques.

The production of all farmers and farm-types is aggregated to obtain regional production. In
order to maximize their income farmers will produce in this analysis, the most profitable crops,
given the initial prices considered. As a resutlt, regional production of a certain commodity/crop
might become too large, reducing prices. The MGLP optimization routine will be performed
with the adjusted prices of inputs and outputs, giving another optimal solution. This iterative
process is continued towards an equilibrium condition.

In this methodology, the actual situation is described in much detail in both biophysical and
socio-economic terms. The analyses allow to "realistically” analyze the impact of policy
measures on agricultural production for the region that is being studied. It was found that in
the low-income region, like South Mali, with not well-developed markets for land and capital,
classical price policy measures are less effective than exogenous measure, like infrastructure.
For Costa Rica, with a relatively well-developed infrastructure, price policy appears stronger in
affecting the production system (Van Keulen & Kuyvenhoven, 1997).

2.4. Discussion

There is an obvious need to investigate the impact of policy measures on food security and vice
versa to formulate recommendations to policy makers, producers and scientist on options to
address food security. Though food security comprehends all aspects of life and no analysis can
account for all relevant factors and processes, it is recognized that integrative analyses of
biophysical and socio-economic models inherit powerful possibilities to meet these aspirations.

While extrapolations are not reliable for the long-term and do not allow sudden changes, they
do have an alarming nature. The world watch institute (Brown & Kane, 1994; Brown, 1995) for
instance, has a major impact on setting the agenda on issues related to food security, by
alarming the society on problems to be expected. This is an extremely important component of
a complete package to address future problems.

Predictions may be fairly accurate on the short term, but are less suitable for the long-term, and
neither allow sudden changes in developments. FAC in 1996 (Alexandratos, 1996) concludes
that progress on food security has been slow and uneven, as their study from 1987 had warned.
The current analysis reveals that the slow and uneven progress is, unfortunately, likely to prevail
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also beyond the end of this century. These results indicate that drastic changes are needed tc
alter the situation in the future, but though their analysis is claimed not to be extrapolative, it
does heavily rely on current developments, not allowing drastic changes in development. But
then, these results showing that progress on food security in the world is likely to remain slow
in the future actually are a plea for drastic changes to turn that tide.

Explorative analyses do indicate alternative opportunities, but do not indicate what measures
are needed to realize these options. The studies of the Netherlands Scientific Council for
Government Policy (WRR, 1992, 1995) have opened up discussions on the usefulness on
explorative studies. It emphasizes that the eminent question now is on how a technically
feasible and politically desired situation might be attained, given the present situation and
informaticn on behavioral constraints of all parties involved (Van Latesteijn, 1995).

As a response to these methodological limitations, an integrative biophysical and socio-
economic modeling approach was developed to explore options for development and indicate
required measures to attain these options (Hengsdijk & Kruseman, 1993). This methodology
{DLV) is ready to be implemented in other regions, where the exercise can be used to further
improvement (Van Ittersum, 1998). The methodology is suitable for relatively detailed studies at
relatively small regions. The agricultural system is described at the level of a farm household,
which requires a large amount of data before such an exercise can be performed. Transaction
costs in the current procedure are expressed in one value that describes the bulk of all other
factors that are exogenous to the system as it is described. Bulking exogenous factors in one
pricing mechanism does not allow analyses of the exogenous factors that are really limiting. Is it
the dirt road that has to be paved, or is it the lack of trucks to transport the inputs and outputs,
or is the market too smali? These aspects make the procedure to be strongly related to "reality"
or the current situation, and limit options to explore the impact of drastic changes.

The DLV methodology is suitable for detailed studies at relatively small regions. It may prove
difficuit, if not impossible to aggregate such analyses to larger scale in order to formulate policy
recommendations at national level or higher.

Integration of the various biophysical and socio-economic aspects of agricultural production
should therefore take place at a higher aggregation level. Prices are not affected by changes in
the production at the farm level. The success or failure in production of an individual farmer will
not affect the price, but prices will be affected if the bulk of farmers in a region are successful,
or fail. Therefore aggregated analyses at the regional level, with generic descriptions of farm
household types should suffice for analyses at higher levels of policy making. From a
biophysical point of view, analyzing agricultural production at the level of eco-regions is most
appropriate. These regions are relatively homogenous in terms of biophysical/ecological
characteristics. Analyses at this meso level offer the advantage that processes at lower, micro,
levels can govern the procedure of the analysis, while they can be aggregated to the higher
levels. This would be a more appropriate starting point to analyze issues on food security at
larger scale and a longer time horizon.
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3.1. Introduction

Nearly one billion people are undernourished in a werld plentiful of food, That is not a matter
of insufficient availability. Expanding world food praduction by a few percent would in theory
be sufficient to provide the poor and needy with a basic diet for a healthy life. Moreover, real
food prices have decreased for more than a century now, thanks to continuous advances in
technology and farming practices. Never before was good food so cheap but went so many
people hungry. Have we come to tolerate hunger as part of our modern world, much like drugs
or crime?

Nobel Price Laureate Amartya Sen has convincingly argued that the problem of securing
sufficient food for a productive life is basically solvable. To achieve such a solution, however,
food security needs to be properly understood. In addition, societies need to be prepared to
pursue the proper institutional responses to the challenge of hunger. Food security is multi-
dimensional as it is embedded in three concepts: access (the entitlement to establish command
over an adequate diet and related necessities), availability (sufficient supply through production
or trade) and sustainability (the ability to maintain or reproduce the resource base and
assimilate wastes). While availability is a necessary condition to achieve food security, it is by no
means sufficient to establish someone's access to daily food requirements. Failing to
understand the significance of access to food and the role of economic policies to maintain
entitlements, has for instance led to incorrectly equate food security with food production or, at
the national level, with self-sufficiency. Sustainability, certainly in more fragile areas, is an alt-
important long-term context factor.

Food security, or absence of hunger and malnourishment, is one of the oldest and most
persistent issues in economics. It is put in a historical perspective in 3.2. Current trends in food
security by major regions and medium-term prospects are described in 3.3. Projections cover the
next decade and are taken from a recent USDA study. Concerns like the recent leveling-off in
grain yield growth and a possible end to food price decreases are discussed in 3.4, and
elaborated in terms of agreed findings and policy dilemmas in 3.5. In the final part, conclusions
are drawn with regard to policy support and reform to achieve better food security.

3.2. Two centuries of debate

In a world with slowly changing technology {like the introduction of enclosures, crop rotation,
mixed farming) and regularly visited by famines, discussions on food security in the sense of
absence of hunger have a tendency to focus on availability, i.e. the ability to produce enough






