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Abstract
For decades, national governments tried to increase national food security. One strategy to become
more food secure is to increase domestic production; an increase of the self-sufficiency rate. A higher
domestic production may decrease the countries vulnerability to imported shocks. This research
focuses on the contribution of a policy towards self-sufficiency to food security. Reviewing the
instruments that a government can use to become more self-sufficient and the characteristics of a
country that influence the profitability of a policy towards self-sufficiency, an analysis is made in
which self-sufficiency is linked to three concepts of food security: availability, access and quality. In
some cases, a policy towards self-sufficiency may increase food security, but the effects of the used
instruments may also decrease food security via higher mean food prices (less purchasing power) or
via greater vulnerability to domestic shocks.
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1. Introduction
In November 2004, the “Voluntary Guidelines to Support the Progressive Realization of the Right to
Adequate Food in the Context of National Food Security” were adopted by the 187 members of the
FAO. They all took concrete measures to secure the Right to Food. This is the result of more than 50
years of internationally combating hunger which started in 1948 with the Universal Declaration of
Human Rights (De Schutter, 2010).
The increasing trend in food prices last years and the high volatility of world food prices stimulate
scientists and policymakers to continue developing food policy. The riots observed in several
developing countries and the budget constraints of many poor households give, for some policy
makers, incentive to rethink the dependency on the global food market. Developing countries like
Ethiopia (Kebede, 2011) and Indonesia (Warr, 2011), transition countries like China (Simelton, 2010)
and developed countries like Japan (Nagata, 2008), all intend to focus their food policy on an increase
of their self-sufficiency level (SS policy). Some countries especially to protect their inhabitants from
world price trends and other countries for other reasons, for example being less vulnerable to shocks in
the quality of food.
However, a top executive at Cargill, a large global food supplier, warned for these policies towards
self-sufficiency on the World Food Summit in 2009. He emphasized that for most countries it is
impossible to be self-sufficient in food. "Promoting a free and open trading system whereby countries
can produce what they are best able . . . and surpluses can be traded across international boundaries
is the right way to go.” (Blas, 2009) That would keep international prices low and, combined with
support to the poorest households, that would be the best way to increase food security. This is also the
statement of the World Bank (2005). An application of this assumption can, for example be seen, in
Ninno et al. (2005). Food security is not an issue of managing domestic supply and food quality, but a
rise in the purchasing power of vulnerable consumers.
The question that arises is, does increasing the self-sufficiency rate by food policies, increase or
decrease food security? This depends on the instruments that are used to increase the self-sufficiency
level, the welfare level and other characteristics of a country. Before the 1980ies most developing
countries had highly distortive national programmes that regulated food supply. Self-sufficiency in
food was quite important at that time (O’Hagan, 1976). Since the Structural Adjustment Programmes
(SAP) in developing countries, which were initiated by the World Bank and the IMF, national
monopolies on inputs and outputs had to stop. Although the implementation and the working of the
SAP is doubtful (Jayne et al., 2002), in general developing countries were more liberalized. The
impact of the liberalization differed per country. In countries where protection was low before the
reform, producers benefited. In countries where protection was high, a high pressure was put on
producers during and after the reforms. Self-sufficiency rates for former protected commodities mostly
decreased, but the market functioned better and prices decreased (Roberts et al., 2007). Despite this
liberalization process and a range of other activities against malnutrition, hunger is not eradicated. One
seventh of the world population suffers from malnutrition (World Food Programme, 2011). Assuming
that enough purchasing power for most consumers, combined with targeting policies for the poorest
households, ensures food security, a lot of case studies have been done about the performance of the
African market, for example in “Food Security in Africa” edited by Sarris and Morrison (2010).
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In this research, I want to find out to what extent a policy towards increasing the self-sufficiency level
can contribute to food security or harm it. My main question is:
For what kind of countries can which policy towards self-sufficiency help in increasing food security?
The sub questions that I answer in order to come to a conclusion, are
1. What is self-sufficiency?
2. What is food security?
3. Is it the task of a government to provide food security?
a. How can a society reach a social optimum?
b. What is the responsibility of the national government?
4. Which instruments can be used to increase the self-sufficiency level?
a. Trade restrictions
b. Direct and indirect producer support
c. Policy that influences demand
(4a., 4b. and 4c. are not questions, but they reflect the structure of the answer on question 4.)
5. What national characteristics make it profitable to strive for self-sufficiency…
a. with respect to endowment?
b. with respect to the flexibility of economic structures?
c. with respect to shocks?
To find answers on the questions, I used basic economic theories, literature about trade and food
policy and sometimes newspaper articles to illustrate my findings with cases. This is the structure of
the report: In chapter 2, the concept self-sufficiency is introduced. Chapter 3 is about food security and
chapter 4 continues with the role of the national government in providing foods security. The
assumption is made that food security can change by an SS policy via access, availability and quality
of food. Chapter 5 goes back to SS policy. The instruments which can be used in an SS policy are
explained. Per group of instruments the impact of the instruments on the national economy will be
predicted, based on assumptions made for the medium term. Because countries are not equal, the
impact of the instruments and the costs and benefits of an SS policy differ per country. In chapter 6 we
will see countries characteristics that affect the general attractiveness of an SS policy. In chapter 7 the
information of chapter 2-6 is used to combine the concepts ‘food security’ and ‘self-sufficiency’. The
three aspects of food security (access, availability and quality) that can change by an SS policy are
analyzed, taking into account the palette of instruments in an SS policy and possible characteristics of
a country. Based on that analysis, a short conclusion is made followed by a discussion on the role of
an SS policy on food security in chapter 8.
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2. What is self-sufficiency?
2.1 Introduction
In 1933, Keynes wrote he was brought up respecting free trade as a moral law. However, he was
disappointed in the results of international trade.
“At any rate the age of economic internationalism was not particularly successful in avoiding war;
and if its friends retort that the imperfection of its success never gave it a fair chance, it is reasonable
to point out that a greater success is scarcely probable in the coming years.”
He carefully suggests a non-free trade concept, one which 200 years earlier was quite common for
most countries for almost all commodities: national self-sufficiency. The situation in which a country
produces its own goods. On national scale, self-sufficiency in food became an aim for many countries.
J.P. O’Hagan (1967), the chief of the Global Perspective Studies Unit, wrote:
“The objective of a greater degree of self-sufficiency is at the heart of national food and agricultural
policies.”
Nowadays, not all national policies have self-sufficiency in food as aim. A FAO publication about
trade reforms and food security sees self-sufficiency as out-dated (de Haen et al., 2002). According to
de Haen (2002), the availability of enough food in a country can be discussed in two terms: selfsufficiency and self-reliance. With self-sufficiency, the country produces its own food needs. With
self-reliance the country gets its food partly by producing food and partly by importing food. Public
interventions that increase the domestic production are not necessary because the market will supply
the cheapest food. A country is self-reliant if it is able to pay for the imports. With today’s trade
networks, the term self-reliance is considered as more useful.

2.2 Reasons to be self-sufficient
However, as already mentioned in the introduction, food self-sufficiency has come back in some
national policies. Reasons that are mentioned to become more self-sufficient nowadays, are
 Considering the increasing trend in food prices (combined with forecasts based on climate
change and changing consumption patterns), it is better to have a domestic lead in the
development of the agricultural production process.
 Self-sufficiency is a mechanism to cope with volatile world prices. A separate domestic
market will provide higher, but more stable prices. (Except if the country is vulnerable to
domestic shocks. That will be discussed in chapter 6.)
 Food safety reasons. Self-sufficiency prevents diseases coming from abroad and it gives the
national government more power in the production process.
 Support for own agricultural producers. This can be a part of the policy against poverty,
especially if producers are poor smallholders (Roberts et al., 2007).
 Multiplier effect in the domestic economy, especially for isolated countries like Hawaii
(Leung and Loke, 2008).
 Being more self-sufficient is better for the environment. This is mentioned in a policy report of
Japan. Less imports means less shipping and therefore less greenhouse gasses (Japan, 2009).
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National independence. A larger domestic insured food availability decreases vulnerability if
trade flows would suddenly stop or reduce because of diseases or conflicts.

2.3 Different aims
Countries differ in their exact aim of self-sufficiency. This depends on the importance they attach to
their reasons to be self-sufficient, but also on the production possibilities. For countries like Japan and
Hawaii, for example, it is impossible to feed the actual population with the resources they have. Japan
seems to take negative aspects of the dependence on the world market more serious than Hawaii does.
In Hawaii being more self-sufficient is seen as a general good which sometimes will be stimulated by
the government (Leung and Loke, 2008). In Japan, being more self-sufficient is an aim, with a focus
percentage of 45% in staple foods (Japan, 2005). China, however, has more resources to feed its
population and strives for 100% self-sufficiency. Its outcome is still exceptional. By having only 9%
of cultivating land on earth, it feeds its own population, 21% of world population, in cereals. For
China, being self-sufficient is very important. Last years, the Chinese government increased its
agriculture budget considerably in order to increase the production even further (Blas and Dyer, 2009).
So the efforts put into increasing the self-sufficiency level and the importance of it, differ per country.

2.4 Definition
The most common way to measure self-sufficiency, is the countries food production divided by the
countries food consumption. The consumption and the production are measured in calories, in current
money values or in weight. Several notes have to be made:
 If a country is rich, the average amount of food consumed per person is more than necessary.
Without international trade, a rich country can also survive with a self-sufficiency rate of, let’s
say, 80%. On the other hand, if a country already faces famines, the country can be 100% selfsufficient, but still it is not enough without additional supply from abroad.
 Often, the most important agricultural commodities are mentioned. O’Hagan(1976) selected
cereals, rice, sugar, wine, cheese, butter, eggs, meat and oils. This does not cover all food
consumption; processed foods and other commodities are excluded. If once the rice production
fails and the economy and the preferences are flexible, other food commodities can substitute
for rice.
 One important thing that is excluded from the formula is input imports. Especially the meat
sector is very dependent on the input of other agricultural commodities. If a country does not
produce feed for cattle itself, its self-sufficiency rate is over valuated.
 Public stocks are used to smooth the price and the supply of food. In times of abundance, food
is stored and in times of scarcity it will be put on the market. In the definition of selfsufficiency, we will consider the share of the domestic stocks that is consumed as production
of that year.
In this thesis I look to what extent national self-sufficiency can contribute to food security. The
following definition of the self-sufficiency level will be used:
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The reason to choose this definition is that it is linked to a part of the definition of food security which
will be discussed in the next section. Although this definition is rather vague, it comes close to what
we want:
 Not the actual consumption, but the needs are in the denominator.
 Not some commodities are mentioned, but all commodities that can be necessary to
meet needs and preferences. There can be substitution between products.
 Unfortunately, input imports are not mentioned in this definition.
Empirical figures of the self-sufficiency rate as defined above are not available. Self-sufficiency rates
provided by the OECD and the FAO are always measured as the production divided by the
consumption of a country. However, the definition above gives us a better insight in the role of a
higher self-sufficiency level in food security. Figures that compare food needs with actual
consumption are, for example, undernutrition figures of the FAO. It goes to far for this thesis to puzzle
with the combination of those figures to get empirical useful results. Therefore, empirical figures will
not be used in this thesis, except for the figures which are used to illustrate different countries in the
next section.

2.5 Classification of countries and empirical self-sufficiency rates
There are 203 different sovereign states on the world, which all have different characteristics. In this
section, groups of countries will be classified and self-sufficiency rates (as defined by the OECD and
the FAO) of some countries will be shown.
First of all it is important to figure out the scope of countries for which this research is relevant. For
countries that are net exporters of food, an increase of the self-sufficiency rate in order to reach food
security is not necessary, except for the food products in which they may be net importers. Europe, for
example, is (overall) a net exporter of food, but a net importer of soy. An increase in the selfsufficiency rate of soy may affect food security, but an increase in the self-sufficiency rate of milk has
no effect on national food security (Jansen et al., 2010).
A second distinction is poor vs. rich. Although this division is quite simple, it makes it easier to
generalize expected outcomes of policies in the analysis, chapter 7. Poor countries are countries in
which more than 2% of the population lives under the poverty line (less than $1,25 per day). Rich
countries are countries without inhabitants living under the poverty line, except for some peculiar
cases like wanderers or recluses (less than 2%). In rich countries the general welfare level is higher
and the government provides social mechanisms that prevent people to be very poor.
Based on both distinctions, it is possible to classify four kinds of countries. The classification is shown
in table 2.1. In general, the self-sufficiency rate of rich countries tends to be larger than one and the
self-sufficiency rate of developing countries tends to be smaller than one, so B and C countries are
most common.
Table 1.1
Rich (no inhabitants
living under absolute
poverty line)
Poor (inhabitants living
under absolute poverty
line)

Net importer of food
A countries

Net exporter of food, but net importer for
specific kinds of basic foods
B countries

C countries

D countries
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In table 1.2 are some examples of A, B, C and D countries. This classification will sometimes be
mentioned to clear examples.
Table 1.2
Japan, Switzerland, Hawaii
A countries
France, Canada, USA, Australia
B countries
Egypt, Sudan
C countries
China, India
D countries
Annex 1 illustrates the self-sufficiency rates of specific product groups over time. The first graph
shows the self-sufficiency rates of some rich countries in calories over time. The other graphs in
Annex 1 are figures of important basic food (and for China feed) products which I found in the dataset
of the estimated distortions to agricultural incentives (Anderson and Valenzuela, 2008). The SS rate in
this dataset is derived by quantity produced divided by quantity consumed. The definitions do not
match with the definition mentioned above, but the graphs in Annex 1 are there to portray the
dependence of different countries on food/feed supply from the world market. Note that the selfsufficiency rates in itself are very dynamic. A country with the focus on being 100% self-sufficient,
must target on a higher mean self-sufficiency level in order to be self-sufficient each year. Shocks that
influence the domestic food supply are very diverse, so a static production capacity which must reach
self-sufficiency does not automatically result in a static self-sufficiency rate.
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3. What is food security?
The FAO defined:
"Food Security, at the individual, household, national, regional and g lobal levels when all
people, at all times, have physical and economic access to sufficient, safe and nutritious food
to meet their dietary needs and food preferences for an active and healthy life." (FAO, 1996)
According to Maxwell (1996) this definition is the result of three generations conceptual definitions of
food security. The first generation defined food security as the availability of food. The second
generation defined food security as the individual- and household-level access to food. The third
generation places the definition in a broader framework of behaving individuals, facing uncertainty,
irreversibility’s and binding constraints on choice.
Hunger has always been a bad that humanity wants to exterminate. Famines have had an enormous
impact on populations. Centuries ago, the responsibility to prevent a famine laid in the hand of local
communities. A good leader was a leader under which rule there was prosperity: no diseases and
famines. Later on, a lot of national governments took the responsibility for their citizens.
With the increase of international trade and information flows over the world, the situation changed.
Country X’s consumption affects country Y’s prosperity and vice versa. The impact of that
consumption is visible through information flows: letters, pictures, oral transmissions, radio,
television, internet and others. With the increase of international trade and information flows, avoiding
hunger was no longer just a local or a national responsibility. The United Nations and other
international organizations started to care about worldwide hunger.
In 1974, the Food and Agricultural Organization (FAO) of the UN organized a World Food
Conference. 133 Countries and 6 liberation movements declared that “every man, woman and child
has the inalienable right to be free from hunger and malnutrition in order to develop their physical
and mental faculties”(FAO, 1974). The starting point is an universal human right, the right to be free
from hunger. Since then, a lot of international, national and regional programs, policies and projects
took place. They were organized by international organizations, national governments, local
governments, non-governmental organizations and private enterprises.
In this process the World Food Summit of 1996 took place. It was a follow up of the World Food
Conference in 1974. The definition of food security mentioned above, is made on this summit. Several
aspects of the definition are important to mention.
Levels
The different levels that are mentioned in the definition are individual, household, national, regional
and global. On each level, food insecurity must be combated differently. Households food insecurity
may be caused by national food insecurity, because food availability is too small to meet the dietary
needs of all inhabitants in a country. However, household food insecurity can also exist without a
situation of national food insecurity. The cause may, for example, be a lack of tradability of the food.
In the first case, an increase in domestic food production or food imports may increase food security,
in the second case the households are more helped by an improvement of the infrastructure. Then the
food will be more tradable domestically. The same applies to national food insecurity. Firstly, the
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cause may lie in regional or global food insecurity, because there is too little food in the region or on
earth. Secondly, the cause can also be difficulties in food imports. In the first case, global research and
development may increase global food availability, in the second case interventions that increase the
tradability of food, will combat food insecurity. The extent to which a national government can
increase food security, differs per level and per cause of food insecurity. When we come to the role of
the national government in chapter 4, we have to keep in mind that on some levels of food insecurity,
the government is not or hardly able improve the situation.
In this thesis, the focus will be on the national- and the household level. The step from individual food
security to household food security is micro economic or sociological, because it is about welfare
distribution on a very local scale. Therefore, I will not take individual food security into account. We
may assume that national food policy focuses, in the first place, on its own food security. Initiatives
for increasing food security on regional or global scale come mainly from other, international,
institutions. This thesis is about food policy of national governments, so the national- and the
household level are considered. We have to keep in mind that food insecurity on national level
automatically means that not all households are food secure.
Time
At all times has a relevant contribution to the definition of food security. A strive for the increase of
food security means minimizing the probability that the world/region/country/household/individu is
food insecure. We live in a dynamic world. Internal and external shocks in supply and prices of food
may result in food shortages for a former food abundant region. Food security problems for a country
can best be approached by minimizing the risk of food insecurity. For poor country’s (C and D
countries), this risk is high, especially on the household level of vulnerable households. For rich
country’s (A and B countries), this risk is lower, but still present.
Access, availability and quality
Food security is often approached in two steps: first the availability of food and second the access to
food. The availability must meet all the dietary needs and food preferences for an active and healthy
life, and it must be accessible for all people at all times. If enough food is available in a country, it
reaches national food security (food security on national level). If the food is accessible for all people,
all households reach food security (food security on household level). Besides those two parts, a third
important aspect: safe and nutritious food can be highlighted, it will be mentioned as quality. Threats
to availability, access and quality of food result in an increase in the risk of food insecurity.
Poor countries (C and D countries) and rich countries (A and B countries) lay different accents in their
food security policy. For poor countries (C and D countries) the risk of food insecurity is higher.
Improvements in access via an increase in the purchasing power, are very helpful, especially for food
security on the household level. In rich countries (A and B countries), where a lack of access is less
probable, food security policies focuses more on improvements in quality. That is the prevention of
infections caused by cattle or plant diseases and a bio war. Besides quality and access, both countries
also try to decrease the risk of a lack of availability. Each country faces a risk of a natural disaster that
would destroy the harvest or a suddenly stop of trade flows. Although this risk may be small, it is
present and governments try to decrease it. In general, for A and B countries that risk is smaller,
because they have more capacity to cope with risk.

12

In this thesis, we will see whether a higher self-sufficiency level can contribute to providing food
security on the national and the household level, eg. diminish the risk of food insecurity. All three
terms can be relevant:
 Availability: If a country increases its self-sufficient level, the domestic production must make
available more food supply.
 Access: If a consumer has enough purchasing power to buy food, he has access to food. An SS
policy may change the purchasing powers of groups of consumers and so the risk of food
insecurity on household level.
 Quality: If more food is domestically produced, the quality of the food supply may change.
Chapter 7, the analysis, will come back to this three aspects.
Still one note must be made about the link between a rise in purchasing power of poor households and
food security. Although Sen (1981) and others found that the cause of a famine is often a lack of
entitlement (purchasing power) and not a lack of availability, Deaton and Drèze (2009) found that in
rural India, the calorie intake declined last 25 years. This is remarkable, because India faced high
economic growth rates increasing rural incomes. The reason is not that rural households considered
food as inferior good because the undernutrition figures still show much undernutrition in rural India,
both for the very poor and the ‘normal’ rural households. However, the households that declined food
consumption most, are not the poorest households. Changing calorie needs because of a better health
environment or a change in daily activities are possible explanations, but still there is under nutrition
according to the definition of the Indian government. Deaton has no clear explanation for this facts. In
this thesis, we assume that hungry people will spend their income especially on avoiding hunger, but
we have to keep in mind the facts from India.

13

4. Is it the task of a national government to provide food security?
Food security is considered to be important. Then, what mechanisms can we use to decide what to
produce and how to distribute the food? What role can national governments play? This question will
be answered by first looking by what mechanisms a social optimum can be achieved. Secondly, which
efficiency problems and which social justice problems can occur. Thirdly, what institutions play a role
and how they are related. And fourthly we look more specifically into food security by mentioning the
responsibility and the capacity of a national government to provide food security. In this section, we
find that the national government is needed. This is necessary before we look into the national food
policy in which self-sufficiency may play a role.

4.1 A social optimum
4.1.1 Social welfare: economic theory
Viewed from economic theory, a social optimum can be found in maximizing social welfare. A very
simple representation of social welfare can be shown in a pareto efficient equilibrium in a society with
two persons, two production factors and two goods.
K = Kx + Ky
Amount of capital used in the production of goods X and Y
x
y
L=L +L
Amount of labour used in the production of goods X and Y
X = X(Kx, Lx)
Production function for product X
y
y
Y = Y(K , L )
Production function for product Y
U1 = U1(X1, Y1)
Preferences of consumer 1
2
2
2
2
U = U (X , Y )
Preferences of consumer 2
1
2
W=W(U ,U )
Social welfare
A basic assumption of this model is that particularly the market mechanism will maximize W. Then,
the market mechanism will contribute to a good allocation of production factors and a good allocation
of products among consumers. In this model there are only 2 products and two consumers, but in
reality there are more products and preferences. All human needs and preferences have a count in the
utility function. First, just basic food, basic cloth, basic shelter are necessary to survive, so the
use/consumption of them increase utility. When the welfare level increases, the consumption of luxury
goods according to the preferences is possible and will increase utility even more.
Noting that food consumption is a basic good for everybody, the consumption of food plays an
important role in preferences of consumer 1 and 2. If there are enough resources to produce food, the
market can, in theory, allocate them in a social optimum in which everybody is provided with food.

4.1.2 Inefficiency problems
Although theories differ in opinion about the precise role for the market, the thing we know for sure is
that the market alone cannot achieve a social optimum.
In the model mentioned above, additional allocation mechanisms would be necessary for:
 the provision of public goods. Those goods are non-rival and non-excludable. The contribution of
these goods to the utility of consumers is considerable, but they cannot just buy the part they need.
They have to invest in the expensive whole. If a public good is bought by someone, others can use
it without paying so the buyer cannot earn back his investment. Therefore without government, the
market for public goods is likely to be inefficient and not social optimal. An example in food
security is quality requirements for food. Without a government making rules and testing the
quality of the food, all consumers would be worse off. No single consumer has the power and the
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money to organize quality checks and rules. However, when the government organizes it,
everybody can use the system.
From the perspective of the producer, an example is the investments in roads. No single market
player would make a good road to transport its own purchases and production. Without road all
players are worse off. Therefore a central government can increase the efficiency.
 the compensation for external effects. An external effect is an influence of an action of person A
on the utility of person B without compensation for that influence. Therefore the gain or loss of a
good is not totally expressed in the price of that good. The price can be set too high or too low
thus the market equilibrium is not social optimal. An example is that a farmer has a lower yield
because wastewater of a factory comes over his land. A government can calculate the damage and
give the factory property rights to pollute or the farmer property rights for a non-polluted area. The
farmer and the factory can trade with that property rights in order to get a higher efficiency (Coase
theorem).
To reach efficiency in the expanded model, the just mentioned interventions are needed, but also a
complete availability of information. If a market player does not have information about the
equilibrium price or the production costs, players that do have information can enrich themselves at
the costs of others. In the real world there is imperfect information. Information problems can be
divided in two groups:
 Imperfect information about the value of goods, services and production factors. Goods, services
and production factors are not homogenous ‘products’ with one worldwide equilibrium price. If a
market player is well informed about all prices, he can make a rational decision what to buy.
However, prices change over time, differ per region and often players differentiate the products
without giving a good comparison with other products and therefore they can almost set their own
prices. A not informed player can choose to search for information, but searching is not free. The
player faces transaction costs.
 Imperfect information about the future. We do not know what will come, but hereafter does play a
role in our utility. Some producers and consumers are not able to make individual reserves that
ban out all risk. Providing insurance can sometimes happen through the market, but because of
common shocks it is not profitable to start an insurance company in many regions.
A third group of constraints occurs when there are not many sellers and buyers in the market. Market
power then, can lie in the hands of some market players. If they maximize profit, using their market
power, there is imperfect competition. In case of an oligopsony, for example, there is a limited number
of buyers that buy their input from many suppliers. The buyers can pay too little for the products
because otherwise the seller would not be able to sell its products. This means a welfare loss because
the incentives given to the buyer and the supplier do not represent social optimum incentives.
If the government correct these market failures, the quality of food and the efficiency of food
production may already be increased. Also lack of access to food through poverty may decrease if
poor households, for example, were victim of an negative external effect.

4.1.3 Social justice problems
Without intervention of a government, the problems mentioned above cause an inefficient allocation.
Besides some inefficiency problems, there are also social justice problems. The endowments of market
players are not equal. A person with little endowment can still live in poverty, although the allocation
is efficient. Most people agree that besides efficiency, social justice plays a role in finding a social
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optimum. The definition of a social optimum is a point of discussion between different theories of
society.
Barr(2004) mentions four theories of society:
1. In liberalism, a social optimum is any pareto efficient situation. In a free market every person
will take care of itself and every person will give itself the most happy outcome.
2. In utilitarianism a social optimum is dependent of the characteristics of the utility curves of the
consumers. If all utility curves are identical, then the production must be equally divided
among the two consumers. If there can be any improvements after the equal division, because
the utility curves are different or the weight to the utilities in W is different, those
improvements must be made. Then, someone who gains less utility from luxury goods, will
get less, and someone whose utility gains from luxury goods are very big, will get more.
3. According to Rawls, a political philosopher, a social optimum is reached if all goods are
distributed in a way of simple social justice. If an allocation can be made more efficient, then
the efficiency-shift must go towards the poor.
4. Socialists say that the production must be equally divided between all consumers, independent
of the different utility curves.
But can social justice not come about through the market? Hochman and Rodgers(1969) developed a
theory in which individual welfares are interdependent. In enjoying welfare, a special kind of
externality is produced which causes the other to enjoy as well. Simple forms of the utility curves of
consumer 1 and 2 are:
U1 = U1(X1, Y1, U2)
U2 = U2(X2, Y2, U1)
Assuming there is a positive relation between the utility of consumer 1 and 2 and the marginal rate of
utility is decreasing, a redistribution of income can make the poor richer without making the richer
worse off. Here, the market can do social justice and government does not have to intervene except for
the market failures.
However, this voluntarism approach got some criticism. If the model would be extended to n persons
instead of 2 persons, there is an incentive to become free rider. If your neighbour pays for the poor,
you will not suffer from others poverty, without paying for it. Except if your utility not just increases
from the absence of poor, but also the act of giving. In this warm-glow model people do have a good
feeling about their own kindliness.
This gift-giving is broadly organized by Non-Governmental Organizations (NGOs) and companies.
Donors give gifts and NGOs distribute the gifts to areas in which they aim for social justice or other
‘good’ goals. Companies gain if they slightly adjust their production process and use a label to
convince consumers that their product is good for social justice. This ´social justice market´ is an area
where governments intervene by using money from taxes to coordinate and to facilitate social justice,
both domestically and internationally. If the rich care about the poor, only coordinative government
intervention is needed. If the rich do not care, the utilitarian’s, Rawls and the socialists agree that
redistribution by the government is necessary to reach the social optimum. Then, a government that
represents all people instead of only the people with monetary power, is needed. In food security, this
may improve the access to food.
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4.1.4 Institutions
We saw that extra rules (institutions) are needed, both to correct for market failures and the absence of
social justice. Organizations that make such institutions have power to use instruments that single
market players cannot use. Organizations can be:
 National governments (political parties and officials)
 International organizations like the UN
 Inter-Governmental Organizations like UNICEF
 Companies with market power like Unilever
 Regional or local group organizations
In each situation, in each region, in each country power relations are different. Most national
governments are officially sovereign, they have independent authority over their region. For some
countries it means that government is indeed very powerful. It will try to set efficient rules and deviant
behaviour will be punished. In order to reach a social optimum, the national government works with
other organizations, but the national government keeps sovereignty. The government can require tax
and spend it on projects that serve the country. However, in other countries the national government
does not have enough power to rule. Other organizations, for example multinationals, can set rules
because they provide work and income for the inhabitants of that country. Or a local tribe head can be
considered as much more powerful than the president within a certain region. We live in a world of
legal pluralism. There are a lot of governing organizations that try to influence our behaviour. In legal
anthropology a lot of research is done on this by for example Merry (1988). It goes to far to discuss
this in details here, but we have to keep in mind that a national government is not the only power
besides the market power that stimulates people in making choices.

4.2 Food security: the responsibility of the national government
Being a human right, food security cannot be not a responsibility of a national government. A national
government, powerful or not, is there to serve the citizens. Therefore it must at least provide what they
deserve: their rights. This happens in cooperation with other local, national and international
organizations. The question is, who can do what and who has what responsibility? Over the last
century, a lot of international discussions about food security in developing countries took place. The
positions that are taken by the experts are mostly ideological. It is impossible to give one objective
true answer to this question in a fast changing world with so many different situations. We already saw
in chapter 3 that food insecurity needs a different approach on different levels. On some levels the
national government can decrease the risk of food insecurity, on other levels it has not the instruments
or priorities to intervene. Other institutions can better solve the problem, then.
In September 2001, a conference of the International Food Policy Research Institute took place. The
objective of the conference was “to influence and catalyse action by key actors—including
governments, international aid agencies, nongovernmental organizations, business and industry, and
media—to achieve sustainable food security for all by 2020.” (von Braun et al., 2001). In the last
discussion about ‘Whose responsibility is it to end hunger?’ many points were made. There is not one
responsible hero that has the perfect instrument to make people all over the world food secure. I want
to mention two opinions about the responsibility.
The first opinion which can be mentioned is Harris Mules’ contribution. He is the former permanent
secretary in the ministry of Finance in Kenya. His approach is often found in governments of
developing country’s. Mule argues that an increasing productivity and an improvement of rural
development is needed. The person most responsible for that is the small-scale farmer himself.
However, the problem is that the small-scale farmer is disempowered. Therefore the responsibility lies
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in the hands of the national government who can ensure peace and prevent conflicts, which will
empower the farmer. The environmental policy, the law and orders, the regulations are all in the hands
of the national government. However, the governments themselves are also disempowered because of
globalization, little international power, problems with the WTO, problems with agriculture, problems
with international finance, credit and debt and problems with the transfer of technology. The
responsibility to empower governments is in the hands of the international community. Indirectly, we
are all responsible, but the key responsibility is still in the hands of the small-scale farmer. Thus Mule
considers the national government as quite powerful although it is restricted by the international
community. The task of the national government is to empower small-scale farmers.
Another contribution is from Don Paarlberg, Associate at the Weatherhead Center for International
Affairs at Harvard University. His opinion is that national governments of country’s that are food
insecure, are most responsible to end hunger. His argument is: hunger is not a global, but a local
problem. The problems that occur have little to do with world market prices, because the world food
market is mostly used by rich countries. A low world market price does not mean that poor people will
get their food for a low price, because their connection to the food market is bad. On the other hand, at
local scale, we do see many NGOs that struggle in fighting hunger. They have meagre financial
resources although big investments are needed and they are contained by national governments who
do not accept all their programmes. Therefore the key responsibility is in the hands of the national
government who, “in spite of globalization usually remains dominant within its own territories,
because national governments still have an exclusive claim of sovereign authority.”. His main
empirical arguments are first that NGOs cannot do the job alone and second that the Structural
Adjustment Programmes of the World Bank are done partly, only temporarily or not at all. National
governments mostly do what they want to do and therefore they are the key to end hunger. According
to Paarlberg the government is responsible because it has the strongest power to fight against hunger.
Other organizations already work hard, but more government effort is needed to stop hunger. The
government has instruments that other organizations don’t have.
The mentioned “Voluntary Guidelines to Support the Progressive Realization of the Right to Adequate
Food in the Context of National Food Security” confirm that national governments have a role and
take the role to help in food security. In 2004 adopted by 187 countries, this requires every
government to have a food policy towards food security, also richer countries in which the quality of
food can be improved.

4.3 Summary
Trying to find an answer on the question Is it the task of a national government to provide food
security? we saw in the first section that a social optimum can be achieved partly through the market.
However, in cases of market failure or social justice failure, organizations that have more power than
single market players, are needed. Already a lot of such organizations exist and they all form a legal
pluralism. The actual power and involvement of the national government differs per region.
Considering the question what a national government must and can do to provide food security, we
saw different opinions. However, the common perception is that a national government is responsible
to contribute to food security and that it has the power to set rules and do public investments that
stimulate food security on the national level. Opinions differ about the actual power of national
governments, but that also differs per region. So, to answer the question, yes, it is the task of a national
government to provide food security.
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In this thesis we have to keep in mind that a national government is not the only power besides market
power. The economic models used in this thesis assume a national government that can make choices
based on full information and that is sovereign. The governmental choices will be realized without
disturbance from other organizations. This is easier for simplification, but we have to remain critical
about that assumption.
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5. Which instruments can be used to increase the self-sufficiency level?
5.1 Introduction
In this chapter we will see the palette of instruments that can be used to achieve a higher selfsufficiency level. The government instruments that improve self-sufficiency can be divided in 3
groups.
 Trade instruments
 Direct and indirect producer support
 Instruments that influence demand
In this chapter, the working of the instrument on the self-sufficiency rate and the medium run impacts
of the instrument on the food producing sector, food factor owners (factor owners who own the most
important production factors needed for food production), complementing and substituting food
sectors, neutral domestic sectors, export sectors, the government budget and consumers will be
described.
We assume that in the medium run:
Graph 5.1
 Producer surplus increases if the equilibrium price of
their good increases and their production costs curve
does not change (graph 5.1).
 If the price of the supported food increases (by the
government or by the market), the price of the most
important production factor for producing food
increases, so factor owners of that factor gain and
other factor owners relatively lose (Stolper Samuelson
theorem (Samuelson, 1953). The value change of the
factors depends on the factor intensity. This differs per
food product and per production method.

For example, lets assume the factor intensities in table 5.1. In general we may assume that an increase
in the price of food increases the relative price of land and decreases the relative price of capital. A
larger difference between the land intensity and the capital intensity results in a larger increase of the
relative price of land. An interesting question is: what happens with the value of labour? Labour is the
most mobile factor, the change in its value depends on the labour intensity of the product whereof the
price increases. An increase in the price of rice results in a higher shadow price of labour. An increase
in the price of soybeans results in a lower shadow price of labour.
Table 5.1

Land intensity

Labour intensity

Capital intensity

Rice

0.4

0.5

0.1

Tomatoes

0.6

0.1

0.3

Soybeans

0.8

0.05

0.15
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Producers in other sectors face two changes. A change in the price of their inputs (factor cost
change as described above) and a change in the demand for their product. The change in
demand depends on its relation to the supported food (substitute, complement, neutral).
Exporting sectors may face two changes. First a change in the price of their inputs (factor
cost change) and second a change in trade costs, for example if import restrictions increase.
Then, net exports increase and that may result in a higher exchange rate. A higher exchange
rate decreases the attractiveness for foreign countries to import products from home.
Both producers and consumers are risk averse. There are two effects of a reduction of risk:
o Protection against shocks.
o More willingness to invest, so an increase of production.
The first makes the self-sufficiency rate more stable (does not increase the SS rate in itself),
the second increases the self-sufficiency rate. The smaller the producer, the more risk averse
the producer is. Large producers may be more risk neutral because they have more
possibilities in smoothing income. Price stability increases consumers’ utility.
A decrease of food prices, keeping other prices constant, benefits consumers. We assume that
food is tradable. Some local regions are self-sufficient because they are isolated from the food
market. Those regions will not or hardly be influenced by government interventions towards
self-sufficiency.
Government expenditures are limited and they have to be paid by taxes. Therefore, an
instrument that seems to benefit a market player may indirectly abolish the benefit via taxes.

Example: There has been an import restriction on rice because the country wants to become more
self-sufficient in rice. The domestic price of rice increases, that decreases the purchasing power of
consumer. Assuming that the production of rice is labour intensive, the shadow price of labour
increases which may also contribute to the purchasing power. Rice producers gain, because they get a
higher price. Factor owners of land gain, because rice comes from an intensive land use production
process. Potato producers gain via an increase in demand (potatoes are substitute) but also lose
because the shadow price of land and labour is higher. Sauce producers lose via a decrease in demand
(sauce is a complement for rice and it is a normal good) and they also lose because of an increase in
the price of their inputs. The hairdressing industry faces a decrease in demand, because the purchasing
power of consumers probably declines and the relative price of labour increases. The car industry,
which is an exporting sector, loses because a higher price for labour and a decrease of imports results
in a high exchange rate which brings them in a worse position on the world market. However, their
production factor capital has a lower shadow price.
How strong the welfare gains and losses are in this example, depends on the characteristics of the
country.
 The size of the import restriction. A higher tariff will strengthen the effects predicted.
 The welfare level and income distribution in the country (is it an A or a C country?). How big
are the sectors that are harmed and in which income activities are the vulnerable households
involved? If social justice is important for the government, a loss for vulnerable households
results in more damage than a loss for richer households. (chapter 4)
 The difference between food imports before and after the restriction and the share of food
imports in total trade value. The higher the tariff and the bigger the import flows before the
restriction, the more impact it has on the exchange rate. For some countries the decrease in
imports will be so small that the effect on the exporting sector is negligible.
 Institutional constraints. Use and ownership of production factors is not only regulated by the
market. Land and labour prices are influenced by differentiation, customs, laws and rules.
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Whether production factor prices will change according to the Stolper Samuelson theorem
differs per country. For example, in the Netherlands an import tariff will not necessarily
decrease the costs of hairdressers because they are skilled and work in fixed contracts with a
CAO. In contrary to Brazil were Carneiro and Arbache (2003) found that trade liberalization
resulted in greater output and a higher demand and price for labour.
The labour mobility. How easy is it to switch from being a sauce to a rice farmer?
What is the share of the basic staple rice price in the price of the final processed rice? In A and
B countries the food that is consumed, is highly processed. The primary food sometimes
represent only 10% of the total price at the end of the supply chain. If that share is small, an
increase in rice prices does have less influence on the purchasing power of consumers.

These characteristics are a foretaste of chapter 6, in which we will work out characteristics of the
country. In this chapter, we will find out which instruments can be used to increase the self-sufficiency
level. We use the above described basic patterns, keeping in mind that their workings differ per
country, to see the working of instruments on producers, factor owners, other sectors, consumers and
the government budget. For each section, a summarizing table can be found in Annex 2.

5.2 Trade instruments
Instruments of trade policy are the most well-known instruments that are used to become selfsufficient. A free world market would result in clustered production, every region contributes
according to its own ‘talents’ to the world production. For some countries this means that it is
dependent on food from trade flows. To prevent this, governments can decide to distort the trade
process. There are much more reasons to use trade barriers, but here we discuss the contribution of that
instruments in becoming more self-sufficient.
The oldest and simplest instrument to restrict trade is an import tariff. It can be a specific tariff or an
ad valorem tariff. A specific tariff is a fixed tax per unit imported. With ad valorem tariffs, the tax is a
fraction of the value of the import product (Krugman and Obstveld, 2006). Graph 5.2 illustrates the
introduction of a prohibitive tariff. The price of an imported product goes from ‘world price’ (A) to
‘import price’. Because the tariff is prohibitive, the ‘import price’ is higher than the domestic
equilibrium (B). While in A the country did not produce the self-sufficiency level, in B it does. How
much the domestic production increases with the introduction of a tariff depends on the elasticity of
supply and demand. A high elasticity
Graph 5.2
of supply and a low elasticity of
demand contribute to a production
increase. In the medium run both
supply and demand elasticity are
inelastic in agriculture (see chapter
6.3). However, demand can be made
more elastic if consumers have a high
elasticity of substitution with other
staple foods. This would decrease the
production increase.
Besides an import tariff, import can
also be restricted with a non-tariff
barrier. The restriction is enforced by
issuing licenses to some groups of
firms. For some important products, the
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right to sell is given to the government of the exporting countries. An example of this is the USA sugar
import restriction (Krugman and Obstveld, 2006). Limiting the imports also lets the domestic price
rise. The difference between quotas and tariffs is that the government does not get revenue from
quotas.
For consumers, a higher food price means a decrease in purchasing power. Food producers gain from
the tariff, because they now get a higher price for the same product and they are less vulnerable to
world price volatility. Food factor owners, will gain according to the Stolper Samuelson theorem.
They may be able to grab the benefits that producers have with higher prices.
For producers of other sectors that produce for the domestic market, the higher price of food relative
to their product will influence demand for their product. How it affects demand, depends on whether
their product is a substitute or a complement of the protected food. In general, the demand for
substitutes will increase and the demand for complements or products that are not related to food, will
decrease. The latter because the purchasing power of consumers decreases. Besides a change in
demand, factor costs can also change. The price of the most important factors for food production will
increase, other factor prices will decrease.
The effect of a tariff on food on the export sector can be illustrated by the opposite example, tariffs on
imports of manufactured products, which were used by many developing countries from World War II
till the 1970s. Motivated by the infant industry argument, many governments used import barriers to
develop domestic manufacturing. A consequence was the discrimination against primary commodity
producers. Besides the direct effects of that policy against agriculture, the indirect effect of overvalued exchange rates and the protection of the other sector, discriminated against the agricultural
sector significantly (Krueger, Schiff and Valdes, 1988). Although this example comes from an
opposite government goal (increase manufacturing in the country) we can see the pattern that
protection against imports works out negatively for the export sector of the country. Foreign countries
are less able to get domestic exchange (because less imports are accepted) so they will spend less
exchange on domestic exports. If we speak about import tariffs to increase domestic food production,
the exporting sectors, which can be manufacturing and other primary commodities, may lose.
Finally, we consider the impact of a trade restriction on the government itself. Import tariffs are a
source of revenue for the government. Assuming that a government wants to maximize social welfare,
it will use it to serve the citizens. How it will be spent depends on the country, its policies and lobbies.
A government can, for example, use the revenue to subsidize domestic producers so the domestic
equilibrium price decreases. The combination of import tariffs and producer or consumer subsidies to
soften the price increase is, for example, used in the EU.
These instruments, quotas and tariffs, can be used to restrict imports. When facing shocks, it can also
be useful for a B or D country (which is already (more than) self-sufficient) to restrict food exports in
order to stay self-sufficient. Russia, for example, used to be the third biggest wheat producer. In order
to keep the wheat in the country, it puts an export ban on wheat because of bad harvest. Now, grain
prices in Russia are lower than the world equilibrium price (BBC, 2011).
For food sectors in countries that are not self-sufficient in food, volatile world market prices can
discourage domestic producers. The result is a reduction of the self-sufficiency rate. Therefore,
governments try to reduce the imported volatility. Valdés and Foster (2005) worked on a Special
Safeguard Mechanism for developing countries which makes developing countries able to vary the
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import tariffs to correct for volatile prices. By adjusting tariff rates, a price floor can be guaranteed. It
does not increase average prices, but smooth the price level. Less price instability will also be
beneficial for consumers and producers in other sectors (via a more stable demand).
In short, the effects of the three regulations on market players and their effect on the self-sufficiency
rate is summarized in this table 5.2 which can be found in Appendix 2.

5.3 Direct and indirect producer support
One of the characteristics of the supply curve is, that if the slope is increasing, producers are willing to
produce more if they get a higher price or if their input prices decrease (graph 5.3). A national
government can increase prices by giving price support or input subsidies. In that way, production can
be increased. With the same food need, the self-sufficiency level increases.

Graph 5.3

Graph 5.4
Graph 5.4

Another way to let production increase, is a shift of the supply curve (graph 5.4). In the case of an
increasing price, the government pays or let someone else pay. This brings the market out of
equilibrium. If the supply curve shifts, a certain investment must be done, but on the long term a larger
amount of food is produced for the same price without disturbing the market. To create an efficient
situation, the second is preferred by most economists. However, there is a limit to the budget of the
government. The result of a price or input support is visible in the short term in contrary to expensive
investments that support producers indirectly, mostly in the long term. Most governments use a mix of
direct and indirect support instruments to let farmers increase their production. In this section, direct
and indirect support will be described separately.

5.3.1 Direct producer support
There are two different ways in which price support can be given: a fixed transfer and support per unit
produced.
Fixed transfer
Support in the form of a fixed transfer does not depend on the exact amount of production, but, for
example, on the amount of hectares the farmer has. According to the WTO, this subsidy is preferable
because it does not distort the farmers production decisions (Leathers and Foster, 2004). However, in a
changing policy climate, these subsidies may still affect production choices via risk (Koundouri et al.,
2009). This subsidy can be given in (subsidizing) fixed inputs or in cash. In developing countries it is
more common to support producers with an input subsidy like mechanization or an irrigation system.
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An example is Gambia in which the president has given out 131 new tractors to its governors and
other communities to intensify the countries programme towards self-sufficiency. The governors
coordinate the use of the tractors (Fadera, 2011). In the US and in the EU the governments provide
fixed cash transfers.
How do these transfers increase the self-sufficiency level? Fixed transfers, not based on the
production, can increase the production by encouraging farmers. It makes farmers more able to obtain
loans, to make investments and to increase their future output. But will they increase the production?
The subsidy can support farmers, but, especially with cash support, it can also mean that their income
goal is reached earlier and they’ll produce less. Fixed input support, like tractors, can be sold at the
market to gain income. Additional rules or specific targeted input subsidies are necessary to prevent
this.
Per unit support
A per unit subsidy on production can be price support or an input subsidy. In case of an input subsidy,
a part of the production costs is paid by the government, so producers get a higher total gain per unit
produced. Depending on the elasticity of supply and demand, the price of food decreases and
consumers benefit. A difference between the effect of a price support and the input subsidy is the case
in which inputs are underused. Barker and Hayami (1976) used a simple demand and supply model to
see which policy is best to reach self-sufficiency in rice in the Philippines, input subsidy or output
price support. They found that subsidising inputs was more beneficial because modern inputs were
underused in the Philippines. By subsidizing fertilizers, the Philippian farmers became more
productive.
A price support can be worked out in two ways: the American and the European way. (see graph 5.5)
In the American way, the government buys all produced cotton for a certain high price. Then it is sold
at the was sold at the market for a lower price. This kind of price support creates a wedge between the
price paid to producers and the price that consumers pay.

Graph 5.5

The subsidy benefits are, depending on the elasticity of demand and supply, divided between producer
and consumer. The lower the supply elasticity, the higher the share of the subsidy that is added to the
producer price. The higher the elasticity of supply, the more the production increases. An example can
be found in Zambia that during the 1980 experimented with government monopolies on the marketing
of maize. Producers could only sell to the government and consumers could only buy from the
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government. The government lowered the price that consumers had to pay, but was able to increase
the domestic production by paying sufficient money to producers. However, the burden of this subsidy
program were, on the long term, too big for the government (Mwanaumo et al., 1997). Besides very
high costs for the government, there is another danger. The incentive to produce a lot with good
quality may weaken. In Iraq, under the regime of Saddam Hussein, the government subsidized inputs,
set a fixed price and bought the share that was not sold at the market. The Iraqi farmers had no
incentive to improve their products or to increase their productivity because they already had enough
income despite they performed badly. When the very expensive project of the government had to stop,
the Iraqi farmers were not able to function well in the economy. “We are afraid of the free economy.
We don’t understand it. If we grow crops, who will help us and who will buy it?” (Leathers and
Foster, 2004).
The second way in which price support can be given is by law, that is the European way. The
European union set a price floor which lies above the normal equilibrium. Producers benefit and will
increase production, but consumers are now the ones who pay for the support. This way is cheaper for
the government, but it can still result in high costs if the production transcends the self-sufficiency
level. Then the government has to buy the surplus at a high price and dump the food cheaply on the
world market.
Effect on the economy
The effects on the different groups are visible in the table 5.3 in Annex 2. For consumers a
lower/higher price means more/less purchasing power. Producers of the food in which the government
wants to become more self-sufficient, benefit because their income increases. A price support or a
money transfer will benefit food factor owners, because the producer price increases. However, an
input support can be a substitute or a complement for the production factors. A subsidy on fertilizers
that helps in increasing the amount of harvests, can decrease demand for land. Then food factor
owners won’t benefit.
Other sectors face a change in production costs and demand. First via a change in factor prices.
According to the Stolper-Samuelson theorem, production factors needed in agriculture become more
expensive relative to other production factors, except if the input subsidy is a substitute for those
factors. It may happen that non-supported agricultural producers also benefit from input support
because they use the same inputs. Additional policy can try to prevent this, but via the (black) market
other sectors can benefit (Barker and Hayami, 1976). Second, producers that produce other goods for
the domestic market, depending on whether their good is a complement, a substitute or not related
with the food, will face a change in demand. For exporting sectors a domestic production increase
results in a decrease of imports, so a higher exchange rate. They may also face a change in factor
prices.
Direct producer support by transfers, input support or price support in the American way is very costly
for the government. The payments must be repeated each period in order to keep the producer
incentive equal. The costs must be paid with the government budget, (partly) consisting of taxes. So,
the costs of the policy are finally paid by the inhabitants of the country itself. Does a higher selfsufficiency rate in such a way contribute to the maximization of social utility? Driven by policy,
ideology and lobby the government will make a choice which it considers to be the welfare
maximizing and food security (on national and household level) increasing choice.
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In short, the effects of the regulations on market players and their effect on the self-sufficiency rate are
summarized in table 5.3 (Annex 2). The burden of government expenses will finally be passed to the
different groups, which decreases the positivity of ‘positive’ and strengthens the negativity of
‘negative’.

5.3.2 Indirect producer support
Besides direct support, investing in specific public goods also supports producers. In chapter 4 we saw
that in order to optimise social welfare, the government must provide public goods. The precise
choices that governments make, differ per country and are rooted in historical choices, policies and
lobbies. In countries that nowadays want to increase their self-sufficiency level, often the provision of
specific public goods are mentioned. Those public goods must serve in two ways to increase the
production: market improving and productivity increasing mechanisms. Those mechanisms do not
support each producer (there may be drop-outs), but in general they stimulate a larger and a more
efficient production.

5.3.2.1 Market improving mechanisms
Most modern governments that have a self-sufficiency aim, mention ‘better functioning of the market’
as an instrument in their policy (eg Japan, China, countries in Africa and others). We already assumed
that food is tradable, i.e. it is allocated via the price mechanism. Without intervention of the
government, prices and household income may be uncertain because of market failure. The combat
against such price shocks, have two relevant benefits:
 A possible increase in the domestic production of food (so possibly a higher self-sufficiency rate).
In a tradition of highly distorted markets, partial liberalization and a shift of the focus of the public
intervention can increase domestic production (Rozelle and Swinnen, 2004). More certainty means
more willingness and possibilities to invest, so finally a higher output. This willingness to increase
food production can be found in A, B, C and D countries.
 A decrease in the severity of shocks. This advantage is not directly useful for a self-sufficiency
aim, but for food security it is very relevant. It decreases the risk of food insecurity on the
household level. In case of food security, this is especially relevant for C and D countries.
Galtier (2007) classified 4 types of instruments which can be used to cope with shocks in prices and
income (see the table below). The classification is based on the objective (horizontal) and the mode of
governance of the instruments (vertical). This will be used as a framework to explain market
improving mechanisms. NB: the labels A-D are not related to the country classification in section 2.6.

A-instruments are focussed on the facilitation of arbitrage undertaken by market actors, B-instruments
facilitate risk coping institutes like insurances, C-instruments are public intervention tools that control
prices and D-instruments support vulnerable households when prices are high. When discussing
national self-sufficiency, D-instruments are not relevant. The order A, B, C will be reversed, because
some C-instruments are already worked out in the first sections of this chapter. First, C-instruments
will be finished and then A and B instruments will be explained.
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C-instruments
C-instruments are trade restrictions (section 5.1), price or input support (section 5.2) and public stock
keeping. Contrary to A and B instruments, public stock keeping to control prices is not a market based
intervention, but a public intervention. Gouel and Jean (2011) developed a model in which an
appropriate mix of trade restrictions and storage policies results in price stabilization for the domestic
market of a small open developing country. They found that storage policies designed without any
flanking trade policy may not benefit consumers. Low prices can be combated with additional demand
from stockpiling, but imported price spikes cannot be combated because the stocks will then be sold at
the world market. This improves the trade balance, but it does not benefit consumers because the price
does not decrease. Their statement is that it is impossible to pursue an independent food price policy
when transaction costs of trade are low. A combination of subsidies on import and taxes on export
may be a very cost-efficient price stabilization policy.
However, when using flanking policies, stockholding in a less open country with much higher trade
costs, can increase supply to prevent price spikes. The Chinese government, for example, creates a
reserve of 40% of the yearly’s cereals consumption in China. They increase the stock to support prices
when they are low and simultaneously they guarantee access to food for the poorest people if prices
are higher (De Schutter in La Rouche pac, 2011). Mind the definition of self-sufficiency in chapter 1.
Stockholding can be a very effective instrument to help the country in being more self-sufficient in
years of negative domestic shocks.

For producers, public stockholding smoothes prices and reduces risk. This is a benefit for risk averse
producers. Producers along the food supply curve (for example food processors) may also benefit
from de risk decrease. Because consumers are surer of the food price, prices for complements,
substitutes and other consumption goods will fluctuate less through fluctuation in demand. Because
the price of food is less volatile, the income of producers may also be more stable. For factor owners
this means less chance that the producer is not able to pay the factor costs so factor owners may also
benefit.
Consumers gain from a smoothed price, but lose from a higher mean price (or an indirect burden via
taxes that is used to pay for stockholding). Price smoothing via stockholding may be more expensive
than price smoothing via trade policies. The size and the costs of the necessary stock depends on the
openness of the economy and the domestic shocks that the country faces (Galtier, 2007). Because
stocks are in the hands of the government, it is able to target cheap supply to the poor population like
it happens in China. Then, vulnerable households benefit of the stockholding. The table of this section
can be found in Annex 2 under 5.4.
A-instruments
A-instruments concern an improvement in infrastructure (a new road or a telephone network) and
market institutions that provide good information along the supply curve (for example via warehouse
receipt systems (Coulter and Onumah, 2002)). These instruments help the market to become more
efficient. An example of a the use of A-instruments which had, among others, the aim to make the
country more self-sufficient, can be found in Ethiopia (Kebede, 2011). The government allocated 3
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million hectares across the country for food production which they lease to commercial Ethiopian and
foreign producers. Besides the 3 million hectares for commercial farmers, still 73 million hectares of
arable land stayed available for smallholders. Because the commercial plots are divided across the
country, the commercial farmers bring a new social and physical infrastructure. The living together of
smallholders and big commercial farms are considered as positive and the government can cheaply
buy the food produced by commercial farms in times of food shortage. In this example, A-instruments
were partly organized and financed by the commercial farms.
For food producers, producers in other sectors, factor owners and for consumers, the benefits and
losses of A-instruments depend on the difference in local price before and after the introduction of the
intervention. In general the use of A-instruments may be very beneficial, not only in smoothing prices,
but also in giving better access to other input, sale and factor markets. For other market players, this
attempt to improve the market may mean that the existence of a local monopoly or oligopoly stops and
that they have to compete with lower prices from the domestic or even international market. For
producers in the exporting sector, market improvements are a benefit because they lower trade costs.
For the government the use of these instruments is a long term efficient way to support the agricultural
sector although specific groups of producers or consumers may become more vulnerable. The
drawback of A-instruments is that it mostly requires a big investment while the development and the
implementation is a process of trial and error (Byerlee et al., 2005). It may not directly result in visible
improvements on the short term. However, if A-instruments have a good impact, the economy will
become more formal which may result in an easier taxing system and lower administration costs.
Whether A-instruments increase the self-sufficiency level, depends on the region. In some cases they
will decrease the self-sufficiency level because the region has no comparative advantage in food
production. The effects of A-instruments on the economy can be found in table 5.5 (Annex 2).
B-instruments
B-instruments help in coping with price risks and in coping with harvest risks. The provision of credit,
the futures market, put and call options and several kinds of insurances sometimes need public support
because the market for those goods does not exist or is very inefficient. In general, there is a pay off
between local initiatives with low monitoring and punishment costs and private or public initiatives
that have a bigger scope and more coping possibilities in times of common shocks. It is a challenge for
the government to determine its role.
For risk averse food producers, the improvement of risk coping is beneficial. They will have less
constraints in doing investments and they will increase production. Like a more stable price through
stockholding stabilizes demand in other sectors, the provision of risk reducing institutions for the food
sector may also stabilize the demand for substitutes, complements, export products and other domestic
products. Besides the stabilization of demand, other (food) producers may be able to use the new
institutions. If a government wants to use an improvement in risk coping institutions to increase the
self-sufficiency level, it may happen that the support is targeted. Then, other sectors can be excluded.
With less risk, producers may be more able to do investments which can result in a more efficient
production process. This can benefit net consumers via a more stable purchasing power and on the
long term lower prices (through investments). The mentioned effects of B-instruments can be found in
table 5.6 (Annex 2).
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This is a short overview of what a government can do to facilitate the market to work efficiently. This
policy can be used in self-sufficiency, but an efficiency increase of a market can better be seen as an
aim per se. There is a general consensus among economists that market improvement benefits a
country and that explains why a lot of governments mention this quite vague instruments in their selfsufficiency policy. Whether these instruments actually increase the countries food production depends
on the new trade patterns.

5.3.2.2 Production increasing instruments
Besides the use of A, B and C instruments, production can be increased by an increase in the
productivity. The term productivity measures output from a production process, per unit of input.
Productivity in a country is always developing. Global processes like the industrial revolution during
the 18th century, the green revolution during the second half of the 20th century and nowadays the
climate change are examples macro processes that influence micro productivity. Climate change, for
example, is predicted to decrease the productivity of developing countries, while the productivity of
developed countries may increase (Rosenzweig and Parry, 1994).
Research and development look for
possibilities in technical change, a
Graph 5.6
situation in which the same amount of
inputs create more output. We have to
keep in mind the distinction between
factor substitution and technical change.
Factor substitution can occur if the relative
price of the input changes, for example by
a reorganization of the market or by an
input subsidy. Producers then, can produce
more with the same input costs, but the
reason for it is that one input became
cheaper. In a situation of technical change
the production does not increase because
the factor prices decreased, but because the
production technique changed (see graph
5.6). The shift is from A to B. With a lower amount of labour inputs, the same output, P1, can be
reached if capital input somewhat increases. In this case, less labour is needed in order to make the
same production. An example of a technology in this case can be the development of a specific kind of
strong seed that reduces the amount labour needed in weeding. With such an innovation, the countries
production capacity becomes much bigger. The government can subsidize country-specific research
(for example: Qatar subsidizes the research in cultivation methods for desert areas (Zawya, 2010)) and
facilitate the adoption of new innovations. Without government intervention, there tends to be
underinvestment especially in innovations that are not embodied in capital. Research costs for
machines are easier to pass on users of the machine, than research costs for water management
schemes. Besides direct subsidies for research, the government can also indirectly give incentive to
research via the induced innovation theory of Hayami and Ruttan (1985). The theory argues that the
most scarce production factor will be substituted by an innovation. A government intervention that
increases the domestic production gives indirectly incentive for innovation via scarcity of food factors.
The food producers that have access to this innovation, gain. Other producers lose because the price
level decreases. Consumers gain from this price decrease. Producers in other domestic and exporting
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sectors may benefit from this shift in the use of resources, because food factors are less scarce so their
input costs may decrease. A lower supported food price relative to the price of their product may
increase demand (if it is a complement of food or if it is a normal good that is not connected with
food) or decrease demand (if their product is a substitute). Food factor owners lose if the innovation is
biased towards their factor. Those effects are summarized in table 5.7 (Annex 2).

5.4 Instruments that influence demand
Besides the supply side, policies towards self-sufficiency can also influence the demand side. Graph
5.7 shows the a very simple situation for a country. If the population is large, the demand for food is
high and the self-sufficiency level is not produced. The red strife shows the quantity of imports
necessary in order to have sufficient food. If the population decreases, the demand decreases and the
self-sufficiency level is now domestically produced.

Graph 5.7

Nowadays, the global demand for food increases enormously. The increase comes from a global
population growth and a change in consumption patterns of the emerging economies. In the debate
about the increase of food demand and consequences for food sufficiency and exposure, there are two
general opposing standpoints. The first group of scientists can be seen as Malthusians. Malthus (1978)
argues that population growth is stronger (exponential) than productivity growth (linear). At a certain
time the productivity line and the population line will intercept and there will be a food shortage. The
only possibility to get an equilibrium between supply and demand, is by a Malthusian catastrophe
which decreases population by a high mortality rate. An example of such an catastrophe is famine. The
second group of scientists is more optimistic. Boserup is a well-known scientists who argues that the
agricultural method used depends on the population density. If the population is large, more labour,
fertilizers and machinery will be used to increase the production. In case of such an agricultural
intensification, the labour productivity is lower, but the total output is higher (Boserup, 1965). In this
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light, the induced innovation theory of Hayami and Ruttan (1985) predicts that the most scarce (so the
most expensive) production factor will be substituted by new innovations, because it is most profitable
to develop such an innovation. Then, the supply of food can still reach the demand for food.
Although Malthus saw the food supply as a national or a regional issue, nowadays the debate is about
global food supply and global food demand. Placing this debate in the case of national selfsufficiency, countries that are not self-sufficient in food, do not necessarily need a Malthusian
catastrophe or a higher labour and capital intensity. They can import the food. However, if a
government decides to increase the self-sufficiency level because it wants to decrease the dependency
on food imports (for example because of imported shocks), the different standpoints in the
Malthus/Boserup debate are motivations for different interventions. Increasing the self-sufficiency rate
by production influencing measures can support and facilitate the agricultural intensification as
predicted by Boserup. The discussed interventions in this section about demand are from a Malthusian
standpoint. In this section, intervention in population growth and changing consumer patterns will be
discussed.
An extreme form of demand influencing, is policy that decreases the population by lowering fertility
rates. A classic example is China which uses the one-child policy to alleviate social, economic and
environmental problems, including the threat of a famine. The motivation for this policy is
Malthusian. By preventing the population to grow exponentially, the Malthusian catastrophe will not
take place.
Malthus mentioned food as a homogenous consumption product. Besides the exponential increase of
food needs in general, the demand for certain types of food also increases. Especially in emerging
economies like China and India, income induced changes in demand play a large role in selfsufficiency. Newly rich population groups change their consumption patterns towards luxury goods,
for example towards luxury meat. This means that the global demand for luxury meat increases
considerably, because the group of newly rich consumers is very large. This change in the
consumption pattern brings new sufficiency and exposure questions for the national government. The
dependence on imports may be increased (because luxury goods are import products) and the increase
in global demand may increase prices. For those rich consumers it will not cause hunger, but the
production of that luxury goods may require more production factors which may be taken away from
the production of inferior or normal goods. Then, in C and D countries, the people that were
vulnerable to hunger, will be more vulnerable. If a national government then, wants to increase the
self-sufficiency level, it has to influence the consumption patterns.
Influencing consumption patterns to get more domestic production can have two forms. First it can try
to prevent consumers to buy an inefficient produced product. For some food items, there is a more
efficient produced product (less factor costs) which fulfils the same dietary characteristics, for
example insects as a substitute for beef. Those may basically contribute less to the utility (because it is
less delicious), but a campaign may influence this utility, so more food can be produced with the same
quantity of factor inputs. Although some general campaigns express that, for example, eating beef may
be bad, too much influence in the food sector in rich countries is not preferable because that would
hurt the highly differentiated sector. However, some conscious consumers may be willing to pay a
higher price for an alternative ‘good good’, so there is a market for it. For poor consumers, the change
from original food to more efficient products will only take place if it is cheaper. In C and D countries,
the diffusion of the production and consumption of new efficient food products like GM crops or
insects may make them more self-sufficient and more able to prevent hunger. Considering a global
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food shortage (the question is whether it (will) exist), less waste of production factors by producing
and consuming, will benefit the food situation on global scale.
Besides more efficient food, of which the benefits may lie on a global scale, campaigns for the
consumption of local food may be an intervention which the government of A or B countries (but also
rich parts of C and D countries) uses to increase the self-sufficiency level. Consumers with a high
welfare level can consider the consumption of local goods as luxury and can be stimulated to buy them
for a somewhat higher price than imported goods. Besides a better taste, freshness and control over the
quality, consumers can get utility from an increase in welfare of others, for example the local farmers.
We saw this warm glow principle in chapter 4. In Hawaii a ‘buy fresh, buy local’ campaign is set up to
become more self-sufficient in crops. Consumers are willing to pay more to receive fresher food and to
support local farmers. This will stimulate local producers to produce more. Cox and Smith(2005)
worked on a campaign to help farmers exploiting this campaign. If farmers are able to respond on this
change in consumer demand, the self-sufficiency level will increase. All effects of the influence of
demand are in table 5.8 (Annex 2).
In table 5.8, for the population constraining interventions, the simple assumption ‘less demand is a
lower price so a loss for producers’ is used. This is too simple because one may question the fact
whether producers would be better off with a very large population. The effect of campaigns on
consumers purchasing power, is negative in the case of local food/good food. However, rich people
take this higher price into account when maximizing utility. So the effects for rich people are neutral
and the effect of a more efficient product for poor consumers is positive.

5.5 Choosing an appropriate mix
In chapter 4 we concluded that a society reaches a social optimum if the allocation is efficient and
social justice is taken into account. To reach this, the role of the national government is to correct for
market failures and social injustice. In this chapter, we saw by which means the national government
can increase the self-sufficiency rate. Based on simple assumptions the actors that benefit and the
actors that lose are mentioned per instrument. In a very simple world, calculations within the extended
model in chapter 4 (page 13) would have shown the effect of an (mix of) instrument(s), keeping other
things constant. The value attached to the fact of being more self-sufficient, the meaning for food
security and other policy aims and the benefits for profiteers of the policy would be balanced against
the costs for the government and the negative effect on other sectors in the economy. The outcome
would have shown that the use of instrument(mix) increases or decreases social welfare. So the
conclusion would be that it is profitable or not profitable to become more self-sufficient by that
instrument(s) for that specific country. The real world is much more complex, but still it is possible to
predict effects of the use of an instrument. With figures from Statistical Offices and National Central
Planning Offices, calculations can be made to predict and to evaluate the direct and indirect gains and
losses of an intervention. The multiplier effects (for example the way it is calculated for Hawaii in
Leung and Loke (2008)) and elasticity’s of producers and consumers can be estimated. These differ
per country, and that makes the model of chapter 4 very complex in reality. A range of factors like
factor mobility, national welfare level, openness to trade and market functioning influence the
profitability of an SS policy. We will discuss some of them in the next chapter.
Assuming that an SS policy is used in food policy, the effects of the instruments on the risk of food
insecurity, are important to mention. The risk of national food insecurity can decrease by
improvements in availability and quality of food. Using instruments mentioned above will not
decrease national food security. However, when speaking about food security on household level, the
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instruments used above may decrease access to food for vulnerable households. Then, an SS policy
decreases food security. Therefore, governments of C and D countries have to be extra aware of the
consequences of their food policy choices for food security on the household level.
Further we have to reconsider the actual role of the national government. First, its budget is limited.
Not everything is possible without directly or indirectly lying a huge burden on the economy.
Indirectly the effect on utility can be negative, because interventions are paid by taxes. Second, the
government is not alone. For market based instruments like insurance, credit, infrastructure,
productivity increase and others, it would be very inefficient if the government organizes everything.
The role of the government is to correct for market failures and social injustice, not to take over the
role of private market players. It is common knowledge that a risk averse farmer gains from a cheap
useful insurance system, but giving incentives to private insurance companies (eg. by facilitating
jurisdiction to prevent free riding) can be a more efficient way to provide insurance than a public
insurance system. Besides market driven activities, NGO’s, international organizations and domestic
organizations can support the government in diminishing market failure and social injustice.

34

6. What national characteristics make it profitable to strive for selfsufficiency…
We saw the instruments that can be used to become more self-sufficient and their general effects on
market players. However, the costs and benefits of those instruments work out differently in different
countries. We already mentioned the difference between net importers (A and C countries) and net
exporters of food (B and D countries). A general increase of the self-sufficiency level in food is only
relevant for A and C countries. The difference between rich countries (A and B countries) and poor
countries (C and D countries) is also discussed. Now, characteristics of countries in favour of an SS
policy will be mentioned.
First, a long term question will be answered: What are the basic losses of forced self-sufficiency by a
decrease in food imports? If the costs are very high, it is less attractive to become self-sufficient. The
losses with respect to endowment (section 6.1) and flexibility of the economy (section 6.2), will be
reviewed. Second, the costs and benefits in the short term will be considered in section 6.3. Shocks
may have a negative impact on the economy and in some cases an SS policy helps to reduce that
shocks. The intention is to look at the general impact of a shock, not yet the link between a shock and
food security. That link will come in chapter 7. However, sometimes it is necessary to look forward to
food security in order to have a good basis for the analysis in chapter 7.

6.1 …with respect to endowment?
Some countries, like Japan, have very little useful farmland because of the mountains. Other countries,
like Australia, do have a lot of space which can be used for agriculture. Intuitively it is easier for a
country like Australia to be self-sufficient. For Australia policies that aim for self-sufficiency will be
less disturbing than for Japan. In this section this is shown, using the Heckscher Ohlin model for two
production factors (general information of the model comes from Krugman and Obstfeld, 2006).

6.1.1 Model assumption
We assume that:
 There are 2 countries: A and B. (this does not refer to the classification made in section 2.6)
 There are 2 production processes: food and non-food.
 There are 2 production factors: land and labour.
 Each production process allows for substitution. That means: with more work you can get the
same yield from a smaller size of land.
 Both countries use the same production techniques. Country A cannot get more yield than
country B if they use the same amount of labour and land.
 Country A is (relative to B) abundant in land, country B is (relative to A) abundant in labour.
 Country A and country B have the same number of inhabitants. Assuming that everybody
works, both countries have the same volume of labour.
 Producing food is land intensive, producing non-food is labour intensive.
 A certain level of food consumption is necessary in order to survive, non-food is not necessary
to survive but consumption of it contributes to the utility.
 No production factor will be unused.

6.1.2 Situation without trade (graph 6.1 and 6.2)
The production possibility frontier of each country is concave (graph 6.1). A country must be selfsufficient in order to survive. It will at least produce the food level needed. The red surface represents
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all possible choices that the country still can make after securing food supply. We see country A has
more choice. Country B cannot choose for a big non-food production although it is relative more
endowed in labour. It means less utility for inhabitants of country B than for inhabitants of country A.
‘n-f A’ and ‘n-f B’ are the maximum amounts of non-food products that can be produced in
respectively country A and B if enough food is produced.

Graph 6.1

The amount that will be produced depends on the iso-utility curves (blue lines in graph 6.2). Those
represent the utilities in the society. Each point on one blue line represents a simular value. The further
away from the origin, the more
Graph 6.2
utility a blue line represents.
Country A will produce Z food
and Y non food. Country B will
produce the self-sufficiency level
for food and X non food.
Inhabitants of country A reach a
higher utility (iso-line three) than
inhabitants of country B (iso-line
one).

6.1.3 Situation with trade without self-sufficiency policy (graph 6.3)
In a closed economy, the scarcity of
production
factors,
combined
with
preferences of consumers determine the price
of food and non-food and so it indirectly
determines the price of production factors.
When opening borders, the HO theorem
predicts factor prices to equalize, so the value
of land decreases for country B and increases
for country A. The slope of the red lines in
graph 6.3 represent the relative price of food
(over non-food). On one red line, each point
represents a simular value. The further away

Graph 6.3
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from the origin, the higher the production value that can be reached and the more utility can be gained.
Graph 6.3 shows the situation for country B. The rightmost red line represents the highest iso-value
line that country B can reach given its endowment. On the crosspoint of this value line with the PPF,
the amount of food produced is lower than the self-sufficiency level.
This is not problematic if country B can trade with other countries. If international trade is possible,
the rightmost red iso-value line represents the budget line of country B. Now the PPF is no longer the
consumption constraint of this country, but the budget line is the consumption constraint. Because
country B is relative labour abundant it can import cheap food from countries that are land abundant.
Country B will import according to its blue iso-utility curves (See graph 6.3). Without trade it would
have produced close to the first iso-utility curve, with trade it can reach the third iso-utility curve.

6.1.4 Situation with trade with self-sufficiency policy (graph 6.4)
However, the government of country B decided to be self-sufficient in food. It is allowed to export
non-food products, it is allowed to import food products, but domestic food production must at least be
the 100% self-sufficiency level (according to their needs). Now the consumption constraint decreases
because country B produces for a lower total value. Graph 6.4 shows an oversight of consumption
constraints and utility curves.

Country B

Country A

Graph 6.4
- Consumer constraint= PPF

- Consumer constraint= budget line
with self-sufficiency

- Utility curves

- Consumer constraint= budget line
without self-sufficiency

In the case of country B, being self-sufficient creates a welfare loss because the blue budget line has a
higher value than the green one. On the blue line, the third utility curve can be reached and on the
green line only the second. The result of this policy for all other countries (in this case country A), is
that global demand for food decreases, so the price of food decreases. The value of county A’s
production decreases and so does its utility.
For country A, the green line represents the consumer constraint of the open economy, but selfsufficiency does not influence the consumer constraint because the country produces its own food in
the equilibrium. Country A is naturally self-sufficient and can, in the classification of section 2.6, be
seen as an B or D country.
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6.1.5 Conclusion
Based on this theory, we see that for a country which is relatively abundant in production factors that
are needed to produce food (like country A), it is cheaper to increase the self-sufficiency level than for
countries that are less endowed with production factors needed for food production (like country B).
Country B faces an utility loss, country A not.
This theory is a very simple representation of the complex reality. First of all we have to keep in mind
the simplicity of only 2 products and 2 countries and the absence of transaction costs in trade. Yet to
understand reality, we sometimes have to make simplifications, like a map makes it easier to find a
street although not every detail is on the map. Secondly a note on the factor equalization theorem,
concerning the assumption that the slopes of the budget lines, for all countries involved in trade, are
the same. We see in reality that relative factor prices differ over the world (Trefler, 1993). One of the
reasons for this, is that production techniques differ. Based on Leontiefs paradox, Trefler (1993)
developed a model in which international productivity differences and endowments are connected to
factor price differences. His findings match with international factor price differences. For our
question this implies that productivity (which comes from endowments like capital, knowledge,
market functioning and other sources) is also important in looking how expensive it is to be selfsufficient. A lower land productivity relative to land productivity of other countries makes it even
more expensive to be self-sufficient. Then one final note has to be made. This model shows the
welfare loss of a self-sufficient situation. However, it does not speak about who gains and who loses
and what instruments the government uses. The costs of self-sufficiency for a country is the difference
between the value lines (described above) plus other costs that a policy toward self-sufficiency entails.
In short, we found two characteristics that are profitable when considering an SS policy:
- The country is abundant with production factors that are necessary for the production of food.
- The countries productivity in food production is high.

6.2 …with respect to the flexibility of the economy?
Till now on, we considered the slope of the PPF and the iso-utility curves as given. However, the
slopes of those curves and the placing of the iso-utility curve have an impact on the costs of being selfsufficient. Johnson (1965) made a model in which he tested the costs of being self-sufficient in good X
by a tariff for different PPF’s and iso-utility curves. His definition of self-sufficiency, is quantity
produced=quantity consumed.

6.2.2 Flexibility in production
In a country in which two goods, X and Y are produced, the PPF of the country is assumed to be of the
form:
x
y
K^2
m

The quantity produced of commodity x
The quantity produced of commodity y
This refers to the production factors that are available in the country (fixed)
a ‘flexibility’ variable which value is between 0 and 2

m Refers to the ease on which a country can shift production from Y to X while using the same
resources. If m=0 (blue line in graph 6.5), the economy is very flexible i.e. the welfare loss of
producing X instead of Y, is low, the country is still able to produce B of good Y. If m=2 (red line in
graph 6.5) the economy is inflexible i.e. the welfare loss of producing X instead of Y, is high. Johnson
(1965) argues that especially small non-industrialized developing countries have an inflexible
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Graph 6.5

production. The question may be: can a region with a
predominant manufacturing sector become a predominant
food producing region? Although the region may be
better endowed with resources to produce manufactured
products, what production value can it reach if it shifts to
food production? The value loss of a shift in production
does not only depend on the production function and m,
but also on the utility-curves of the country; the
preferences and the consumption substitution between the
goods X and Y.

6.2.3 Consumption patterns
The tariff required to make the country self-sufficient in X, does not only depend on the PPF. Two
characteristics of the iso-utility curve do also influence the tariff required: the place of the iso-utility
curve (preferences) and the slope of the iso-utility curve (elasticity of substitution).

Graph 6.6

Differences in preferences: if the population in the absence of a tariff spend 70% of their income on X,
they generally prefer the consumption of X over the consumption of Y (assuming that naturally prices
are equal). Then, becoming self-sufficient in X requires a higher tariff compared with the case in
which people normally spend 60% of their income on X. In the graph, iso-utility curve a represents a
higher share of income spend on good X compared with iso-utility curve b. In case of iso-utility curve
b, the loss qua budget, is the difference between I and II. For the preferences expressed in iso-utility
curve a, the budget loss is the difference between I and III. Johnson (1965) argues that especially
large, rich, developed countries have a lower natural dependence on trade. They naturally tend to
produce their own consumption, so in this model their iso-utility curve is not biased towards good X or
good Y. Therefore, the tariff required to become self-sufficient in X is lower for developed countries.
Differences in elasticity of substitution: if the elasticity of substitution is high, consumers lose less
utility when changing the consumption from one unit X to one unit Y. Therefore, little incentive via a
tariff is necessary to decrease the demand for X because self-sufficiency is defined as ‘domestic
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production of good X equals domestic consumption good X’. In the graph, iso-utility curve d
represents a low elasticity of substitution and iso-utility curve c represents a higher elasticity of
substitution. According to Johnson (1965) large, rich, developed countries have a higher elasticity of
substitution. Also via this way, the tariff necessary to become self-sufficient in X results in less costs
for consumers. However, the tendency we see in the model, that there is substitution elasticity between
both goods, cannot always be seen in reality. Substitution within product groups is possible, but
substitutions of different product groups is not realistic. Bread can be a substitute for rice, but cloth
can hardly be a substitute for rice since it is not food. In the previous chapter, we saw an example of
substitution within the production group that possibly increases the self-sufficiency level: more
efficient produced food (5.4).

6.2.3 Conclusion
In this section we reviewed whether it is smart to become self-sufficient considering the flexibility of
the economic system and preferences of consumers. The producer flexibility tends to be higher in
large, rich, developed countries. The consumer flexibility, which is the elasticity of substitution, is
only useful if it concerns switches within the product group to food that requires cheaper inputs or to
local food. In general, large, rich, developed countries have a higher elasticity of substitution, so the
costs to become self-sufficient are lower. Finally the preferences play also a role. If a country normally
spend 70% of its income on good X, it is more expensive to become self-sufficient in good X
compared to the case in which the country normally spends 60% of its income on good X. Johnson
(1965) observed that large, rich, developed countries are naturally less dependent on trade, so also in
this case it is less costly for them to become self-sufficient in X. In general Johnson (1965) says that
large and/or rich and developed countries tend to have a higher flexibility of production, a higher
elasticity of substitution and a lower natural dependence on trade (expressed in domestic production
possibilities and preferences). So, becoming more self-sufficient is more expensive for small countries
and for poor countries. In our classification (section 2.6), becoming self-sufficient is most cheap for B
countries, intermediate for A and D countries and most expensive for C countries.
The characteristics that lowers the loss of an SS policy found in this section, are:
- The country is flexible in making a production change from non-food products to food
products.
- The consumption preferences are flexible within the group of food products.
- The natural dependency on trade, partly determined by the preferences, is low.

6.3 …with respect to shocks?
6.3.1 Introduction
In 6.1 and 6.2 we saw that an SS policy by trade regulations fundamentally distorts the market. Why
would a government use an SS policy? The most important reason for a government to become more
self-sufficient is the protection against shocks. Protection against shocks can be very positive, both for
consumers and producers. In chapter 5 we already saw that a market player can be helped by a stable
supply and stable prices because they are risk averse. In this section we will see which characteristics
make countries vulnerable to shocks and how an SS policy can increase or decrease the vulnerability
to shocks.
Shocks can affect market players in by income shock or in a price shock. Some incomes are stable, for
a household if it has a fixed wage, if it is involved in riskless income generating activities or if the
household is able to smooth its income. For a company the income is stable if the activities generate
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stable revenue or if the company is able to smooth revenue. However, some companies or household
incomes are variable. It can be affected by idiosyncratic or common shocks (Scott, 1976).
International food prices are, on the short term, very volatile. If the demand for food is

D  d . p 

And the supply of food is

S  s. p

The equilibrium price of food can be expressed in

ln( p ) 

ln(d )  ln(s )
 

If there is a shock in demand(d) or supply(s), it depends on the elasticity’s(  , ) how big the
influence is on the price. The lower the elasticity’s, the more a shock in demand of supply changes the
price.
In the case of staple food, on the short term both elasticity’s are small. In richer countries, the price for
staple food is a very small share of the final transported and processed good, so developed countries
will not stop demanding staple food if the price increases (Peerlings and Oskam, 2011). In poorer
regions, especially in small isolated markets, the demand elasticity for staple food is also small
(Fafchamps, 1992). One cannot stop eating if prices are higher, otherwise he won’t survive.
The elasticity of staple food supply is also low on the short term. The absence of alternative (non) food
production possibilities, the time lag between sowing and harvesting and the investments already
done, make it not attractive to switch on the short term to or from the production of food (Rao, 1989).
On the longer term, elasticity of food supply is higher. A high elasticity can even cause endogenous
shocks (Boussard et al., 2006). This will be explained under ‘endogenous shocks’.
While the elasticity’s of supply and demand are low on the short term, there are shocks in supply and
demand. Recently, the demand for food grew persistently. Increased economic growth worldwide, the
growing world population, an increase in the demand for feed which also can be used for biofuels,
increasing speculation and stronger currencies relative to the dollar increased worldwide demand for
food. Shortfalls in yield and high transport costs (due to high oil prices) did decrease supply (Sarris,
2008). This resulted in high and unstable international food prices. Many poor and vulnerable people
were affected by these price changes and in more than forty countries urban riots took place to protest
against the government because it could not prevent the effects of the price changes. Does being more
self-sufficient protect countries against these shocks and what is the effect on food security? In this
section, first the kinds of shocks will be introduced. Then I will analyse per shock how an SS policy
can increase or decrease the vulnerability to shocks and what characteristics plead for a country to use
SS policies. For natural shocks, an SS policy may work out negatively. For the other shocks, an SS
policy may work out positively.
Galtier (2009) distinguished three kinds of macro shocks which we use as guideline in this section. Per
shock general information will be given and characteristics that make countries vulnerable to the
shock, will be mentioned in bold.
1. Natural shocks
2. Imported shocks
3. Endogenous shocks
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6.3.2 Natural shocks
Natural shocks can cause a shock in the domestic supply of food. Weather circumstances (like floods,
droughts), domestic crop or cattle diseases or political circumstances (like war or peace) can affect the
production of food. Some countries are more vulnerable to shocks than others. First because they face
a higher quantity of shocks and more severe shocks (like countries in volcanic areas), second
because it is more difficult for them to cope with shocks (because of underdevelopment) and third
because the country is small (a larger country has different production regions with different
climates).
If a country does not have food import barriers, food prices do not necessarily change if the domestic
production decreases. Producers that are victim of the natural shock, lose. For a country with a high
production, especially if the production happens by vulnerable smallholders, such an income decrease
can be very severe (eg. Benson and Clay, 2000, Ninno and Marini, 2005 and others). If a country is
more closed for food imports by trade restrictions or by high trade costs, the domestic price will
increase in case of a domestic shock. This is a loss for consumers. The combination of a bad harvest
with high prices can be seen as a natural insurance for food producers (Newbery and Stiglitz, 1981 in
Galtier, 2009). However, not all producers are equally affected by the shock. Therefore, even with the
natural insurance there are winners and losers.

6.3.3 Imported shocks
Import can be impeded in two ways: by imported price shocks and by import stops made by the
government.
Imported price shocks
If a country is not naturally self-sufficient, it must import food. Food imports must be paid with
foreign exchange gained by exports. The quantity of imports that a country can afford with a fixed set
of exports can be derived by the terms of trade (TOT):
TOT=Price Export/Price Import
This can be shown with a simple example. Country A produces cloth and it wants to import food and it
exports cloth. The world market price for food and cloth is volatile, so the TOT differs per year (see
table 6.1). Now, we can calculate how much import country A can buy if we know the quantity cloth
exported (see table 6.2). The quality of cloth increases each year with 1 because of better technologies.
We assume that country A needs 5.5 food in order to meet the availability for food security. Based on
table 6.2, you can see that in the years 2 and 3 there is not enough food available in this country.
Table 6.1 Year
1
2
3
4
5

Price food
7
10
16
12
10

Price cloth
4
3
4
6
6

TOT
0.57
0.3
0.25
0.5
0.6
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Table
6.2
Year
1
2
3
4
5

Quantity cloth exported (given)

Quantity food imports possible

10
11
12
13
14

5.7
3.3
3
6.5
8.4

This example is simple, in reality there are much more goods that can be exported and be imported.
Moreover, each country will at least produce some of its own food supply. A matrix with the quantity
of net export and net import goods and corresponding prices can give a more realistic estimation of the
terms of trade. In this example there is no production shift from cloth to food if food prices become
very high or cloth prices become very low. In reality there is an incentive for producers to adjust the
production choices to the prices if possible. Further, a running down of reserves or receiving of foreign
loans can ‘solve’ for a deficit on the current account. In this example, the country can build up
reserves in the years of surplus (1, 4 and 5). If the country’s foreign exchange reserves are limited, the
country can get foreign support, for example provided by the IMF.
So, in almost each country the foreign exchange is available to buy food shortages, in the most
extreme case international food aid will be given. However, shocks in the price of imported products
is, in general, not preferable for the economy because it results in uncertainty for producers. Besides
this general disadvantage of imported price shocks, there is a serious threat for vulnerable households
in C and D countries that may not be able to pay the higher food price. Based on this and the example,
‘poverty level (an A or a C country?)’, ‘quantity of imports necessary’ and ‘volatility of export
prices’ (if the country has an export sector for which world prices move in the opposite direction of
food prices) are characteristics that determine the vulnerability to imported price shocks.
If we go deeper into the reasons behind imported price shocks, we may find other characteristics.
Where do imported price shocks come from?
- First the variability in world prices. Big natural events can give a shock to the world food
supply. An example is the floods in Australia which resulted in a low world grain supply
which caused a very high grain price. This price shock does not only affect Australia, but also
all other grain importing and exporting countries (Mc Farren, 2011). World supply shocks can
also be endogenous supply shocks. This will be explained in the next section about
endogenous supply shocks.
- Second the adjustment in exchange rate or trade policies. The value of food for domestic
people is expressed in domestic currency after going through foreign and domestic trade
restrictions. Changes in exchange rates and trade restrictions can change the parity price of
food. An example is the Indian government that restricted rice exports. Through this, the rice
price on the Bangladeshi domestic rice market increased (Deb et al., 2009).
- Third international transportation costs fluctuations which may vary with the price for fuels
(Peerlings and Oskam, 2011).
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Based on this list, some characteristics may contribute to the countries vulnerability to imported
shocks. First, the supply and demand situation in the country of its trade partners. It is easy to see
the ‘global economy’ as one entity with homogenous prices. However, the degree to which an
imported shock has impact on a country, depends on the trade relations of the country. A shorter
distance, a better infrastructure and country specific trade regulations increase the impact of a shock in
the exporting country on the importing country. For this reason, Deb et al. (2009) investigated the food
policies of neighbours of Bangladesh to see the import possibilities and the shocks that they entail.
Second, a low predictability of the exchange rate and trade policies both for exports and imports. If
those are unpredictable and inappropriate, favouring the elite, the country is extra sensitive to imported
shocks. Third, the dependence on international transport. The food import supply for isolated areas
or islands far away from mainland, is more vulnerable to an increase in fuel prices.
Import stops made by the government
In times of political threats and concerns or foreign crop diseases a trade blockade can be used as
measure to prevent attacks with bio weapons or a transfer of diseases. Then, the import of food
suddenly stops. However, it is still controlled by the government. When governments decide to impose
a trade block it must have weighed the benefits and the costs. So, being more self-sufficient is
attractive for a government that fears an imported disease or an attack with bio weapons. An B or
D country may be more able to block trade and substitute the imports with own production or imports
from other countries, than an A or C country for which a food shortage is a larger threat. Especially for
a C country in which vulnerable households may suffer.

6.3.4 Endogenous shocks
Economic theory assumes smoothly functioning markets that bring supply to demand, but in reality
production decisions develop over time (Boussard et al., 2006). With the same market fundamentals
(supply and demand) prices can be unstable because of instability of expectations. Choices today are
based on prices in the past. If today’s choices affect prices in the future, the expectations will stay
instable and so do the prices. Speculation on futures markets can weaken this effect by overlapping the
time lag, but the contribution of speculation to the food price stability is sometimes seen as perverse
(Robles et al., 2009).
A condition for endogenous shocks is that the supply elasticity is high. However, when the supply
elasticity is high, food prices would be less volatile. In the case of a negative production shock,
producers will earlier react by producing more. Then the price for food decreases. Whether a country
gains from a higher elasticity of supply depends on the obstacles for arbitrage. In a country with an
informal economy (probably regions in C and D countries), an increase in the supply elasticity would
help to smooth the price. Those countries are not vulnerable to endogenous shocks, because producers
are less able to react on prices. However, in rich countries (A and B countries and economically
developed parts of C and D countries) with a more formal economy in which information is
available and products and factors are very mobile, producers are more vulnerable to endogenous
shocks. For that countries, a decrease in supply elasticity would help to smooth the price.

6.3.5 Self-sufficiency protection against shocks?
The question which will be answered in this section, is: how can an SS policy increase welfare by
reducing the impact of shocks and which characteristics of countries plead for a welfare increase in
that way? The influence of an SS policy depends partly on the instrument choice that is made. In the
last two sections, we assumed that the government used a tariff to become self-sufficient in food. In
this section, we mention the effect of two groups of SS instruments: instruments that close the
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economy (eg. a prohibitive import tariff) and instruments that increase domestic production without
restricting imports (eg. (in)direct producer support, R&D). In this section, we will per kind of shock,
discuss characteristics and the instrument group which will make the country better of.
Again we have to be aware of the difference between ‘A and B’ and ‘C and D’ countries. A higher
food price or price volatility is negative for all four. However, especially C and D countries are
affected by it, because a notable part of their population lives under the poverty line. SS policy is a sub
aim in food policy and a higher price or more price volatility increases the risk of food insecurity on
household level.

6.3.5.1 Natural shocks
In case of natural shocks, an SS
Graph 6.7
policy does not reduce volatility.
Especially if the SS policy (partly)
closes the market, a natural shock
would damage the countries welfare
level via very high domestic and
import prices. This can be seen in
graph 6.7 where a prohibitive tariff
made the country self-sufficient in
food. The domestic equilibrium was
the red line. A natural shock
decreased domestic supply, so the
population has to import food for a
very high price (world price plus
tax). This is negative for the
countries welfare, but especially vulnerable households in C countries face problems. If the
government, for other reasons, decides to increase the self-sufficiency level, it is better to use
productivity increasing instruments than import restricting instruments. Countries that will suffer least
from the risk of natural shocks while using an SS policy are countries of which…
- the climate and geographical circumstances are stable or irrelevant.
- the economy of the country is well developed.
- the country is big, it has different regions with different climates.
- the trade costs are low

6.3.5.2 Imported shocks
In case of imported shocks, an SS policy may reduce price volatility, especially if it uses import
restrictions or other instruments that keep the own production in the country. The mean price will be
somewhat higher than the world price. An SS policy would reduce price volatility especially for
countries that are vulnerable to imported shocks. Those are countries which…
- need a large quantity of imports to feed the population.
- have an exporting sector for which world prices are very volatile.
- is a C country (although this may be dangerous: is the benefit of less volatility larger than the
loss of a higher mean price?).
- have trade partners of which trade flows are uncertain through variable trade policies and
supply shocks.
- have uncertain and unpredictable trade policies.
- are isolated, so the trade costs depend on the price of fuel.
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fear for imported diseases and bio weapons.

Combes and Guillaumont (2002) say the effect of an international shock in commodity prices depends
on three things. The shock, exposure and resilience. Being forced self-sufficient through import tariffs
minimizes the exposure to imported shocks. Self-sufficiency in food can be a blessing because it
guarantees the availability of food within the country, independent of the world prices and supply. One
exception is the case in which the world price of food, in a peak, is higher than the domestic price.
Then, producers may export their products to other countries. The government then has to prevent the
export of the domestic production, like it happened in Russia. For domestic producers, it is an
advantage that they are not exposed by the volatility of the world price.

6.3.5.3 Endogenous shocks
An SS policy, especially via import restrictions, is preferable if a country is vulnerable to endogenous
shocks. A country in which the economy is very formal (were world price fluctuations are directly
translated to consumers prices), increasing the self-sufficiency level may help to smooth domestic
prices.
Endogenous shocks can also occur within a country that is closed by import tariffs. The effect of this
is the same as the effect of natural shocks. The difference is that producers are able to control their
choices. For C and D countries, such shocks may affect the vulnerable households, but according to
Galtier (2009) an increase in arbitrage in poor regions would not harm the poor via endogenous
shocks, but benefit them through a higher supply elasticity resulting in a more stable price. In A and B
countries an endogenous shock will affect the purchasing power but not necessarily very much,
because the price of food relative to income is lower.

6.3.6 Conclusion
The question that is answered in this section is, ´Is it smart to be self-sufficient with respect to
shocks?’. We first saw that all tradable food supply is allocated via the price system, on some places
very distorted and on other places less distorted. International food prices are volatile due to the low
elasticity of demand and supply. Most national food policies try to protect their consumers and
producers for price volatility.
Based on the knowledge about these shocks, lists of characteristics were made that plead for an SS
policy. Vulnerability to natural shocks, imported shocks and domestic and international endogenous
shocks must be weighted against each other. Protection against imported shocks makes a country more
vulnerable to natural shocks and vice versa. An SS policy is attractive for a country not vulnerable to
natural shocks and very vulnerable to imported and endogenous shocks although the protection against
that shocks depends on the instruments that are used in the SS policy.
Therefore two extreme examples of instrument use are taken. First a country that is 100% selfsufficient by an import tariff and second by (in)direct producer support.
Table 6.3 shows the prediction of what generally would happen if, under what kind of policy, a shock
occurs. Endogenous shocks are left out because the effect of an international endogenous shock is
almost similar to an imported shock and the effect of a domestic endogenous shock is almost similar to
a natural shock. In the three red cases (table 6.3), C and D countries have to be extra alert because
access to food decreases for vulnerable households.
Note that the self-sufficiency policy with increasing production has the same signs as the non-selfsufficiency policy. Although the sign is the same, the strength of the arrows differs. For example, an

46

SS policy using (in)direct producer support, will in reality result in more net producers or, at least, a
higher increase the national income in times of a imported negative shock.
/ negative natural shock \ /negative imported shock\

Table 6.3
Open economy without SS
SS by import restriction
SS by production
increasing
Price
P
C
SSR

Price
↑
-

P
↓
↓

C
↓
-

SSR
↓
↓
↓

Price
↑
↑

P
↑
↑

C
↓
↓

SSR
↑
↑

domestic price
net producers of food
net consumers of food
self-sufficiency rate

6.4 Summary of characteristics
This is a summarizing list of the characteristics that make it attractive (or less unattractive) to use a
policy towards a higher self-sufficiency level. The characteristics are taken from section 6.1 till section
6.3. Often not one characteristic, but a combination of characteristics plead for an SS policy. Note that
some characteristics are the opposite of other characteristics, for example ‘The natural dependency on
trade, partly determined by the preferences, is low.’ and ‘It needs a large quantity of imports to feed
the population.’. Being self-sufficient can be a solution for imported shocks, especially if imported
shocks are large because of a high quantity of natural imports, but a higher production increase
needed, is also more expensive. An SS policy always has advantages and disadvantages so a good
cost-benefit analysis must be made. In the next chapter, we will consider the role of an SS policy on
food security.
Characteristics that decrease total costs in the long run
- The country’s policy attached great importance to national independence (chapter 5: intrinsic
value of being more SS contributes to social optimum).
- The country is abundant with production factors that are necessary for the production of food.
- The countries productivity in food production is high.
- The country is flexible in making a production change from non-food products to food
products.
- The consumption preferences are flexible within the group of food products.
- The natural dependency on trade, partly determined by the preferences, is low.
Characteristics that influence dynamics in the economy
- The country is little vulnerable to natural shocks
o The climate and geographical circumstances are stable or irrelevant
o The economy of the country is well developed
o The country is big, it has different regions with different climates
o The trade costs are low
- The country is very vulnerable to imported shocks
o It needs a large quantity of imports to feed the population.
o It has an export sector for which world prices move in the opposite direction of food
prices (volatility in the terms of trade strengthen price volatility).
o It is a C country (although this may be dangerous: is the benefit of less volatility larger
than the loss of a higher mean price?).
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o It has trade partners of which trade flows are uncertain through variable trade policies
and supply shocks.
o It has uncertain and unpredictable trade policies.
o It is isolated, so the trade costs depend on the price of fuel.
o It fears for imported diseases and bio weapons.
The economy is formal: information is available and products and factors are very mobile so
changes in prices are directly translated into production decision.
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7. Analysis: consequences of an SS policy on food security
This analysis will provide an answer on the main question:
“For what kind of countries can which policy towards self-sufficiency help in reaching food
security?”
In chapter 5 and 6 we saw that increasing the self-sufficiency level brings costs and benefits for
different groups in the society. Till now we saw what instruments a national government can increase
the self-sufficiency level (chapter 5) and what characteristics of the country influence the costs and
benefits of a higher self-sufficiency level (chapter 6).
In this analysis, we use these findings to look more specifically into the effect of an SS policy on food
security, i.e. the change in the risk of food insecurity on national and household level. An SS policy
may increase or decrease the risk of food insecurity via three ways: availability of, the access to and
the quality of food. (these aspects are from chapter 3)
- When increasing the self-sufficiency level, domestic insured food availability increases. So the
risk of food insecurity on national level by an external shock (in case of (trade) conflicts or
diseases), decreases.
- Increasing the self-sufficiency level, may influence access through a change in purchasing
power. This is only relevant for C and D countries. An increase in the purchasing power
increases food security on the household level (decreases the risk of food insecurity) and a
decrease in purchasing power decreases food security on the household level (increases the
risk of food insecurity).
- With an SS policy it may be easier to control the production, to prevent damage from diseases.
More self-sufficiency may increase the quality of food, so decrease the risk of food insecurity.
Food policy in A and B countries is more biased towards quality, because their risk of a deficit
in availability or access is very low, so for A and B countries most food security
improvements can be made on quality.
In this section, the characteristics of countries for which an SS policy may change food security, are
mentioned per aspect. Then, the effects of different SS instruments on the food security aspect are
described.

7.1 Availability
Especially for A and C countries (net importers of food), the dependence of food imports can be seen
as a threat to secured availability of food. Characteristics of a country that could use an SS policy to
increase the secured availability level, are:
- It fears for imported diseases and bio weapons.
- The country’s policy attached great importance to national independence.
All instruments mentioned can be used to increase the self-sufficiency level. The instruments have an
impact on the economy as described in chapter 5. The instrument market improvements is the only one
that may work out negatively for food availability. Further, not one of the instruments that can be
used, lowers food availability. Depending on the importance that the government attaches to
independence, depending on other policy goals and depending on the costs to become more self-
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sufficient, the government can look for the best mix of instrument. In general, it is cheaper for a
country to increase the self-sufficiency level if:
- The country is abundant with production factors that are necessary for the production of food.
- The country’s productivity in food production is high.
- The country is flexible in making a production change from non-food products to food
products.
- The consumption preferences are flexible within the group of food products.
- The natural dependency on trade, partly determined by the preferences, is low.
Two important aspects have to be mentioned. First, the impact of a natural shock is larger if the
domestic production is larger. If the country is vulnerable to natural shocks, the government has to
reconsider the strive for self-sufficiency or use additional instruments that decrease the risk of natural
shocks. Second, considering access problems, if the country is a C (or D) country the government
must make sure that the instruments that are used particularly support vulnerable households by
increasing their purchasing power through in increase in the value of their production and/or
decreasing food prices. If the government considers both, net food security will increase.

7.2 Access
In C and D countries, access to food may be influenced by an SS policy in two ways: by a change in
price and income and by a change in price and income volatility.
Positive changes
- An SS policy increases access to food if it increases purchasing power of poor households.
Instruments in SS policy that increase the general level of purchasing power via a decrease in
prices, are an export ban(for a D country), direct producer support, maybe market
improvement, the development of new technologies and campaigns that stimulate the
consumption of new developed food. Access to food may also increase if the sectors in which
the vulnerable households generate their incomes, gain. E.g. an increase in the price of rice
increases food security if rice producers live in households living below the poverty line.
- A second way in which an SS policy increases access to food, is by smoothing prices and
income. Households that live in transitory poverty, will have more stable access (so are more
food secure) if prices and incomes are smoothed. A more stable price and income can be
reached using price smoothing trade restrictions, producer support (when worked out as a
government monopoly with stable prices), stockholding and B-instruments. These instruments
may smooth both prices and incomes of poor households. This positive effect is especially
visible in a country that is vulnerable to imported shocks. Characteristics that contribute to
vulnerability to imported shocks, are:
o It needs a large quantity of imports to feed the population.
o It has an export sector for which world prices move in the opposite direction of food
prices (volatility in the terms of trade strengthen price volatility).
o It is a C country (although this may be dangerous: is the benefit of less volatility larger
than the loss of a higher mean price?).
o It has trade partners of which trade flows are uncertain through variable trade policies
and supply shocks.
o It has uncertain and unpredictable trade policies.
o It is isolated, so the trade costs depend on the price of fuel.
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Negative changes
- SS policy can also decrease the access to food for poor households. The policy can increase
the price of food, when using import restrictions, producer support in the European way and
in some cases market improvements. The SS policy may also decrease access to food if it
lowers incomes of the poor households. Whether the income decreases, depends on the
instrument the government uses and the sector they work in.
- A second way in which an SS policy decreases access to food, is by an increase in price
volatility or income volatility. If the SS policy closes markets by trade restrictions, the
country has to cope with natural shocks without using the world market in smoothing supply.
Characteristics that contribute to vulnerability to natural shocks, are:
o The climate and geographical circumstances are stable or irrelevant
o The economy of the country is well developed
o The country is big, it has different regions with different climates
o The trade costs are low
If the SS policy uses market improvement to increase the self-sufficiency level, it may happen
that incomes and/or prices also fluctuate because the producer and consumer are better
connected to the world market.
Combining knowledge about the workings of the instruments (chapter 5), the trend of the world price
and figures from National Central Planning Agencies about poor households and their income
strategies, a prediction can be given about the impact of an SS policy on access to food. Special
attention is necessary for the inclusion of all vulnerable households. Because an SS policy has more
costs and benefits than just the effect on the poor households, there must also be a total cost benefit
analysis of the policy. Characteristics in favour of a cheap increase of the self-sufficiency level, are:
-

The country is abundant with production factors that are necessary for the production of food.
The country’s productivity in food production is high.
The country is flexible in making a production change from non-food products to food
products.
The consumption preferences are flexible within the group of food products.
The natural dependency on trade, partly determined by the preferences, is low.

The costs and benefits must be compared to other policies that increase food security. For some C and
D countries, targeted aid to poor households may be more effective because the group of people living
below the poverty line is relative small. Another reason against an SS policy is that it is too expensive
or that it does not protect vulnerable households against natural shocks. In short, an SS policy changes
access to food and in that way food security for vulnerable households may change. Whether it is an
improvement, depends on the effects of the instruments that the government uses, the sectors in which
the vulnerable households gain their income and on the total costs and benefits of the SS policy.

7.3 Quality
Especially A and B countries, but also C and D countries that work on an improvement in food
security, may use an SS policy to improve the quality of their food. First of all the focus is to decrease
the risk of a very severe disease or attack of bio weapons. Becoming self-sufficient for that reason is
explained under availabilty (7.1). Second, there can be quality threats that are not very severe, but they
reduce the safe and nutritious aspects of food. If food is produced domestically, the total risk of food
insecurity may decrease. Mostly, an SS policy may be used to improve quality combined with other
positive effects, for example the effect on the environment (less transport needed) or the multiplier
effect in the domestic economy. All production increasing instruments mentioned in chapter 5 result in
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more control and regulatory possibilities in the supply chain because the distance is smaller and the
production takes place under the legal regime of the national government. Whether the SS policy
increases domestic food security depends on the risk of an imported disease and on the quality
difference between food imports and domestic production. Policies that support the domestic sector
can also result in low quality, because there is less competition. In choosing instruments, the
government must look for possibilities in which the producer still has incentives to produce a high
quality. Direct producer support in money and trade restrictions may decrease competition and so
decrease quality. Input support may help, because the government can influence the quality via the
production process. The use of one instrument mentioned in chapter 5 is obvious: the local food
campaign. Awareness raising by consumers may lead to demand driven quality requirements which is
a very efficient way to increase food security.
A and B countries can afford to be self-sufficient. An increase in prices does not cause an access
problem, because a small share of total income is spent on food. The food that is bought, is often
processed food. Being self-sufficient does also bring other advantages: support of domestic producers,
the multiplier effect in the national economy, environmental benefits etc. However, increasing the selfsufficiency level is not free. Also for rich countries, cost benefit analysis must be made. Also for these
countries, general characteristics that make an SS policy less expensive are:
-

The country is abundant with production factors that are necessary for the production of food.
The country’s productivity in food production is high.
The country is flexible in making a production change from non-food products to food
products.
The consumption preferences are flexible within the group of food products.
The natural dependency on trade, partly determined by the preferences, is low.

7.4 Conclusion
Concluding, every country and every household has a risk of food insecurity. The responsibility of the
government is to reduce that risk both on the national and on the household level. A and B countries
have always enough resources to prevent hunger, except for a very small risk that a natural disaster
destroys all harvest and a trade restriction prevents imports to enter the country. For A and B
countries, an SS policy may decrease that risk as described in 7.1 and an SS policy may decrease the
risk to low quality food as described in 7.3.
C and D countries also face a small risk of a lack of food availability or quality. However, the risk of
food insecurity on household level is much bigger for some households. Governments of C and D
countries can decrease the risk of food insecurity best, by policies that directly (lower prices) or
indirectly (better infrastructure) support those vulnerable households. An SS policy may help, but may
also decrease food security by higher prices or lower incomes. (7.2)
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8. Discussion
In this thesis, it is tried to give structure to the contribution of an SS policy to food security. On the
one hand, an SS policy decreases the exposure to imported shocks. On the other hand, an SS policy
directly or indirectly increases mean prices of food, because naturally another country or region would
produce it at lower costs. In poor countries, where the risk of food insecurity is high, such an increase
in mean prices of food will exclude poor households. In that way, food security decreases by an SS
policy.
Untill the 1980-ies most countries that wanted to improve their food security, brought domestic food
security on a higher level than implied by free trade. This gave protection to calamities like trade stops
or large natural disasters and (in most cases) it decreased uncertainty coming from price fluctuations.
However, there were two additional problems. First, the country was still vulnerable for domestic
shocks. A domestic drought could, for example, destroy a large share of the harvest. Then, former
stopped international trade patterns must be started again, which could bring infrastructural difficulties
(especially for inland areas in developing countries) and possibly a higher food price. This
accessibility problem, for example, can be seen now in the horn of Africa. The second problem is a
higher mean price for food, in general. Some instruments directly increase food prices (trade
restriction, price support in the European way and others), other instruments are indirectly paid by the
inhabitants of the country through taxes (price support in the American way, indirect producer support
and others). So there is a pay off between the gain of protection for imported shocks and the loss of a
higher mean price.
Considering these problems, some countries switched from an SS policy to more liberalized policies.
The general opinion was that the efficiency gain by removing the SS policy, improved food security
via a higher social welfare and financial means to cope with domestic shocks. The world market
seemed to be a very efficient and reliable supply smoother. Not self-sufficiency, but self-reliance was
the new aim to improve national food security.
Besides this macro shift, more attention was given to the accessibility of food. New findings of food
insecurity by a lack of entitlement (for example: Sen, 1981) shifted the focus of the concept ‘food
security’ to the household level. In net-food-exporting developing countries, there are also groups of
households that suffer from malnutrition. The ‘old fashioned’ concept self-sufficiency seemed to be a
threat for food security, especially in countries where a large share of the population lived below the
poverty line. However, with common international price increases and supply shocks the debate has
started again. Some countries, like China, work clearly with a self-sufficiency aim, others speak ill
about it. Additional benefits, like the environmental effect of shorter trade flows and more control over
the supply chain, influence the attitude of richer countries. Local food shortages and a lack of
infrastructural facilities stimulate governments of developing economies to increase local selfsufficiency rates.
Nowadays, self-sufficiency can be beneficial in some situations, but not as aim in itself. It must always
be used within food policy, considering micro effects and the risk of domestic shocks. If there are
(relatively) cheap ways to become more self-sufficient, if the threat of imported shocks is severe
(compared to the threat of domestic shocks) and if total food policy is shaped in such a way, that
vulnerable households do not lose purchasing power, increasing domestic production can contribute to
food security. On the other hand, countries still have to be careful with the intuition that food
availability is equal to food security. Food security means a minimized risk of food shortages. Food
shortages are mostly not structural, but transitory. Therefore, food policy has to focus on dynamics in
food supply. Just an SS policy is not enough. Some instruments used in an SS policy can better be
used within a food security policy without focussing on the self-sufficiency rate. For example, Binstruments then, do not have the aim to increase domestic production by decreasing risk, but Binstruments are useful because they decrease risk. By focussing on food security only, the aim and
interventions may be more clear. However, how food security can be improved stays a challenge, for
all countries, but especially for developing countries.
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Annex 2
Table 5.2: The effects of trade instruments
Group

Effect of an import
restriction
Positive *

Effect of an export ban

Effect of trade policies that
smooth prices
Positive *

Negative *
Food
producers
Positive
Negative
Positive if factor owner is risk
Food factor
averse
owners
Positive, although factor
Negative, although factor costs
Positive *
Producers
costs increase*
decrease*
substitute
Negative and factor costs
Positive and factor costs may
Positive *
Producers
increase*
decrease*
complement
Negative and factor costs
Positive and factor costs
Positive *
Other
change*
change*
producers
Negative*
Positive *
Depends on volatility of food
Producers
prices; policy must be predictable *
exporting
sector
Negative
Positive
Positive
Consumers
Positive
Only administrative costs
On average only administrative
Government
costs
budget
Increases.
Increases.
Increases
Selfsufficiency
level
* The positive or negative effects may be spilled over to factor owners, dependent on the market power of
producers and factor owners and dependent on institutional constraints.

Table 5.3: The effects of direct producer support
Group

Effect of fixed input
transfer

Effect of fixed
money transfer

Effect of input
support

Food
producers
Food factor
owners
Producers
substitute

Positive*

Positive *

Positive *

Depends on kind of
input
Positive if they can
benefit of the input,
else negative
Positive and extra if
they can benefit of
the input
Positive and extra if
they can benefit of
the input
Positive if they can
benefit of the input

Positive

Depends on kind of
input
Positive if they can
benefit of the input, else
negative
Positive and extra if
they can benefit of the
input
Positive and extra if
they can benefit of the
input
Positive if they can
benefit of the input

Producers
complement
Other
producers
Producers
exporting
sector
Consumers
Government
budget
Selfsufficiency
level

Positive
Negative
Depends on income
goal of producer and
additional rules

Negative*

Positive*

Positive*

Negative, but
possible factor
costs decrease *
Positive
Negative

Positive
Negative

Effect of price
support:
American way
Positive *

Effect of price
support:
European way
Positive *

Positive

Positive

Negative*

Negative*

Positive*

Positive*

Positive*

Positive*

Negative, but
possible factor
costs decrease *
Positive
Negative

Negative, but possible
factor costs decrease*
Negative
Negative, in case of
surplus
Increases, especially if
there is a high supply
elasticity

Depends on
Increases, especially if
Increases,
income goal of
there is a high supply
especially if there
producer and
elasticity
is a high supply
additional rules
elasticity
* The positive or negative effects may be spilled over to factor owners, dependent on the market power of
producers and factor owners and dependent on institutional constraints.
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Table 5.4: The effects of stockholding
Group
Stockholding to smooth prices
Positive *
Food producers
Neutral (or small gain)
Food factor owners
Positive *
Producers substitute
Positive *
Producers complement
Positive *
Other producers
Neutral *
Producers exporting sector
Depends
Consumers
Stockholding costs
Government budget
Increases
Self-sufficiency level
* The positive or negative effects may be spilled over to factor owners, dependent on the market power of
producers and factor owners and dependent on institutional constraints.

Table 5.5: The effects of A-instruments
Group

Infrastructure improvement

Producers for the
domestic sector

Lowers transaction costs to use market
(positive), may open markets with
lower prices (negative)*
Positive *

Producers for the
exporting sector
Consumers

Market institutions that provide
information
Positive, information costs decrease*

Positive *

New prices may be higher(negative) or New prices may be higher(negative) or
lower(positive).
lower(positive)
Negative, but the administrative costs
Negative, but the administrative costs for
Government budget
for taxing may be lower
taxing may be lower
Depends on the competitive power of
Depends on the competitive power of the
Self-sufficiency level
the food sector and on whether the
food sector and on whether the economy
economy was very informal. Generally was very informal. Generally increasing.
increasing.
* The positive or negative effects may be spilled over to factor owners, dependent on the market power of
producers and factor owners and dependent on institutional constraints.

Table 5.6: The effects of B-instruments
Group
Food producer
Non-food producer
Producers for the exporting sector
Consumers
Government budget
Self-sufficiency level

Risk reducing
Positive *
Positive, except if he is excluded *
Positive, except if he is excluded *
Positive
Costs depends on the public intervention that is needed
Increasing, especially if producers are very risk averse
(smallholders)
* The positive or negative effects may be spilled over to factor owners, dependent on the market power of
producers and factor owners and dependent on institutional constraints.

Table 5.7: The effects of an increase in productivity
Group
Food producers
Food factor owners
Producers substitute
Producers complement
Other producers
Producers exporting sector
Consumers
Government budget
Self-sufficiency level

The adaptation of a more efficient food production method
Positive if they have access
Negative
Lower factor costs (positive), less demand(negative)
Positive
Positive
Positive
Positive
Negative
Positive if the technology is adopted
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Table 5.8: The effects of interventions that influence demand
Group
Traditional food
producers
New food producers
Food factor owners
Producers
substitute
Producers
complement
Other producers

Population constraining
measures
Negative

More efficient produced
food
Negative

Local food

Negative

Positive

Negative
Negative
Negative

Negative
Negative, but lower food
factor costs
Positive

(the traditional food producers
produce local food)
Positive
Negative*

Negative

Positive

Positive, but increasing costs if
they use food factors *
Positive, but increasing costs if
they use food factors *
Negative if they use food factors *

Positive if they use food
factors
Positive
Positive (poor consumers) or Neutral
neutral (rich consumers)
Negative
Negative
Government budget Neutral
Increases if domestic
Increases.
Self-sufficiency level Increases
production becomes more
efficient.
* The positive or negative effects may be spilled over to factor owners, dependent on the market power of
producers and factor owners and dependent on institutional constraints.
Producers exporting
sector
Consumers

-

Positive *
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