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Foreword

Many of the recent concerns about food security relate to perceived threats to current
levels of food security, such as those due to price shocks or natural disasters. These threats
concern the stability dimension of food security, increasing so-called transitory food
insecurity. The present publication describes an approach designed to explore effective policy
responses to this risk environment within a broader policy strategy for improving the long-
term availability, access and utilisation of food.

The publication describes and illustrates a consolidated approach for guiding policy
choices aiming to deal with transitory food insecurity. Called the Framework for Analysing
Transitory Food Insecurity, it is a tool that first assesses the risks of food insecurity in a given
context, and then, using a risk management approach, examines different policy instruments
available to government for addressing the main food insecurity threats identified. It is
designed to be a tool for examining the robustness of policy responses to managing risks and
uncertainty across a variety of different threats to food security.

After a conceptual and theoretical overview, this framework is then applied to a case
study for Indonesia. The analysis reported is the result of very intensive exchanges with
Indonesian policy makers, experts and stakeholders. The case study followed the guidelines
defined in the framework, in particular the three-step process comprising Preparatory Work,
Risk Assessment and Policy Dialogue. Three OECD missions to Indonesia were associated
with these steps: a preparatory mission in June 2013, a risk assessment mission in October
2013, and a policy consultation mission in February 2014. A regional conference on policies
for food security held in Bogor in November 2014 provided an opportunity for further
discussion of the policy implications of the study.

This publication synthesises the work related to the management of food insecurity risk in
six sections. Section 1 gives an overview of the concepts, measurement issues and causes
associated with food insecurity risk, while Section 2 presents the theoretical basis for the
analytical approach adopted. Sections 3, 4 and 5 report the procedures used, and the results
obtained from applying each of the three steps of the framework to the situation in Indonesia.
Section 6 draws on the results of the three steps to provide further policy discussion,
conclusions and recommendations

The reports on which this publication is based were declassified by the Working Party for
Agricultural Policy and Markets of the OECD Committee for Agriculture in November 2014.
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Executive summary

Many recent concerns about food security focus on unpredictable but shorter-lived threats to
current food security levels such as price shocks and natural disasters. Unlike chronic food
insecurity, transitory food insecurity occurs because of a temporary decline in household access to
adequate food. Shocks like droughts or economic downturns can affect individuals who normally
have appropriate access to food, threatening the stability of food security which implies adequate
access to food at all times. It is particularly relevant for emerging economies that are rapidly
reducing poverty and the prevalence of food insecurity, but are still vulnerable to shocks that could
bring transitory food insecurity. Developed countries also sometimes raise these concerns when
justifying their agricultural policies.

This report presents a risk-management framework for addressing transitory food insecurity. It
is designed to examine the robustness of policy responses to managing the risks and uncertainty
associated with various threats to food security. This framework is then applied to assess the risk of
food insecurity in a large emerging economy, Indonesia, and to identify robust policy responses to
food insecurity risks.

The analytical framework comprises three steps: preparatory analysis, risk assessment and
policy analysis. The preparatory analysis is technical in nature and involves identifying data
sources, including household expenditure surveys, indicators and models. A consultation process is
proposed for the second and third steps. Risk assessment draws on the perceived food security threats
of experts and stakeholders and on available scientific and statistical evidence. This evidence is then
transformed into a set of scenarios, each one corresponding to a specific perceived food risk, thereby
allowing a rigorous assessment of its likelihood and its estimated impact on food security. The
participation of experts and stakeholders is a key factor in identifying plausible food insecurity
scenarios. The subsequent policy analysis focuses on existing and potentially new policy
instruments, and their impacts on each scenario. A portfolio approach is then adopted to analyse
policies and scenarios jointly.

Following a consultation process among stakeholders and policy makers, five scenarios were
selected as major threats to food security in Indonesia: a price hike in the world rice market, a
macroeconomic crisis, an increase in the world energy price, failure of the rice crop due to a pest
infestation, and an earthquake on the island of Sumatra. This list is not exhaustive, but it allows a
significant number of risk situations to be represented in the subsequent assessment of risk and
identification of policy options. The risk assessment shows that domestic economic and natural
disaster scenarios are more important than global price hikes, both in terms of their likelihood and
their potential impact on food insecurity. This fact should guide policy design; in particular, it
highlights the need for early warning systems and disaster management strategies in Indonesia.

Indonesia’s new Food Law No. 18/2012 endorses self-reliance (kemandirian pangan) as the
guiding principle of food security and establishes domestic production of staples as the top priority.
The 2010-14 strategic plan established production targets for 39 products. For five food commodities
(rice, corn, soybean, sugar and beef) the targeted levels represent self-sufficiency. Price support
policy for rice is largely implemented through a combination of direct intervention in the domestic
market, including delivery of rice at subsidised prices to poor households (the Raskin programme),
and trade restrictions. Due to these policies, the domestic rice price was 60% higher than the
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reference international price in 2010-12 compared to 8% higher in 2000-02. Household expenditure
data (SUSENAS) reveal that current rice policies increase the rate of undernourishment in Indonesia
by between 2 and 22%, depending on the degree of price transmission from international markets.

The performance of existing agricultural and social policies — the rice price support measures,
the Raskin programme, the social programme of unconditional cash transfers (BLT), and fertiliser
subsidies — was examined in each of the five selected risk scenarios. Other potential policy options
were also investigated: a stylised crop insurance programme, a food aid programme distributing
vouchers for staples, and a more targeted version of BLT.

The analysis shows that some policies that are positive in one scenario may have negative food
security impacts in other scenarios, stressing the need for consistency of the policy strategy as a
whole. Moreover, the current rice price support measures in Indonesia do not contribute to improve
any dimension of food security, including stability, but instead they worsen the situation. A policy
strategy that concentrates on addressing a single source of risk, such as a price spike in international
markets, may increase vulnerability to other sources of risk such as domestic crop failure. More
concretely, export restrictions can help avoid a surge of undernourishment only in the case of a price
spike, which is estimated to occur just once in 30 years. Import restrictions worsen the food security
situation in all other scenarios, in particular in the crop failure scenario, increasing the prevalence of
undernourishment in Indonesia by 12 percentage points. Furthermore, the performance of
Indonesia’s social assistance effort in managing food insecurity risks could be improved by targeting
the Raskin programme using food vouchers or cash transfers.

The BLT programme is slightly better targeted than Raskin, but there is scope here too for
improved targeting. If these transfers were aimed at the poorest 20% of the population, their impact
on reducing the overall rate of undernourishment would double. Fertiliser subsidies are not effective
in reducing food insecurity in any scenario due to low income transfer efficiency, poor targeting and
a weak impact on food prices. Crop insurance is expensive and difficult to develop among very
small producers, while its contribution to food security is only positive for crop failure scenarios.
Alongside these specific policy measures, strategic investments in people (education, training,
extension services) and in physical infrastructure aimed to enhance innovation for long-term growth
in agriculture are fully complementary with food security objectives and deserve further study.

There are six specific policy recommendations that emerge from the analysis of the risks to
Indonesia’s food security. The analysis suggests that it would be beneficial for the food security
situation to:

o Dismantle the rice subsidy programme Raskin and replace it with a food voucher programme
that, for the same cost, could be better targeted to the most vulnerable segment of the
population. Food vouchers would be used to buy food staples consisting not only of rice but
including other basic items. The exact list of products covered by the voucher should be
decided in consultation with regional groups and could be differentiated regionally to respond
well to local food preferences.

e [mprove the targeting of unconditional cash transfers, for example by including triggers based
on income and possibly special provisions based on weather or production losses for farmers.
The convergence of social and food aid programmes should continue, and the new food
voucher programme should be jointly managed with other social programmes to improve
effectiveness and enable better monitoring of results.

e Reform BULOG, by reducing its commercial activities and re-focussing its activities on the
neutral management of emergency food reserves. The floor purchasing price of rice should be
phased out over time. Further analysis should be undertaken to define a good governance
structure for the emergency reserve system and the links with the sub-national reserves and
ASEAN+3 emergency rice reserve system (APTERR).
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e Reform the administrative requirements for agro-food imports, including import permits for
rice. Facilitating imports and the active participation of the Indonesian and foreign traders and
investors can contribute to rural growth, incomes, and food supplies.

e Promote a coordination agreement within ASEAN to restrain the use of export restrictions and
eliminate the administrative requirement of export permits. Export restrictions are very
damaging for global and regional food security and, when prices increase, they can create
policy traps that can exacerbate price spikes. The ASEAN region includes large exporters and
importers of rice. More open and reliable regional trade among these trading countries could
conceivably do more to reduce the variability of rice prices and ensure availability in all
countries.

e Phase out fertiliser subsidies and use the released budgetary amounts for strategic public
investments, including investment in people (education, training, extension services) and in
physical infrastructure. Priorities should be identified in consultation with regional groups.
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Chapter 1

Food insecurity: Concepts, measurement and causes

This chapter reviews the concept and definition of food insecurity, its various dimensions and
how it has been measured in different contexts.
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1.1 Introduction

The challenge of eliminating hunger and malnutrition has received increased global attention since
the food price spikes and volatility of 2008. Meeting that challenge and overcoming hunger and
malnutrition in the longer term is more about raising incomes of the poor than about food price
fluctuations or other specific sources of risk (OECD, 2013a). At the same time, unpredictable events
such as those of 2008 can in the shorter term have dire consequences for the food security of large
numbers of people who are not perceived as trapped in chronic undernourishment.

Many of the recent concerns about food security relate in fact to perceived threats to current levels
of food security, due for instance price shocks and natural disasters. These threats focus on the stability
dimension of food security, so-called transitory food insecurity. This publication explores effective
policy responses to this risk environment as part of a broader policy strategy designed to improve
availability, access and utilisation of food. A case study on Indonesia highlights the issues involved.

The report is organised as follows. This chapter reviews the concept and definition of food
insecurity, its various dimensions and how it has been measured in different contexts. Chapter 2
presents an analytical framework intended as a tool for designing policies to deal with the risks of
transitory food insecurity. The point of departure for this framework is the key idea that risk is a
defining characteristic of transitory food insecurity; hence, an evaluation of the risks of different types
of food insecurity must precede the analysis of the performance of different policy instruments in
dealing with it. Guidelines for the application of this analytical framework in three stylised steps are
also presented. The underlying formal risk model is set out in Annex 2A.

Chapter 3 covers the implementation of the first step (preparatory analysis) in the Indonesian
context. This step involves identifying the available data bases and modelling tools needed to analyse
the relevant policy options. The current food security situation in Indonesia is described, drawing on the
available data sources. Two annexes follow this section. Annex 3A gives details of a LA-AIDS
household demand system estimated for Indonesia for this study, while Annex 3B outlines an existing
general equilibrium model INDONESIA-E3. Both models are used in the policy impact analysis.

Chapter 3 also reports on the second step (risk assessment) that was undertaken by means of a
consultation process among experts and stakeholders, together with a review of available scientific and
statistical evidence. The main threats to food security stability are identified and are then summarised in
the form of five stylised scenarios. Annex 3.C presents some additional scenarios that were identified by
experts but not retained right through to the final policy dialogue stage of the analysis. The results of the
policy analysis are also presented in this chapter; it examines and compares the simulated impacts of
Indonesia’s main agricultural and food policy instruments, plus several hypothetical instruments not
currently in use, in both the reference scenario (absence of a transitory shock to food security) and in the
five scenarios involving a specific food security shock.

Chapter 4 draws on this analysis to evaluate the performance of the current portfolio of policy
instruments for dealing with transitory food insecurity, and makes a number of policy
recommendations.

1.2 A global concern

The recent instability of international food prices and supplies has increased global awareness
about hunger, and governments and political leaders have expressed their concerns about global food
security and the risks of food insecurity (Box 1.1). Food security is the core focus of international
organisations such as the Food and Agriculture Organisation (FAO) and the World Food Programme.
According to a recent United Nations report, the world as a whole is on target to achieve the first
Millennium Development Goal target of halving the proportion of the world population suffering from
hunger, but still immediate additional efforts are required, especially in countries which have made little
headway (UN Millennium Development Goals Report, 2014).
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Box 1.1. Increasing global awareness of food security and the management of its associated risks

At the OECD Ministers meeting in Paris in February 2010, priority was given to “an integrated approach to food
security... involving a mix of domestic production, international trade, stocks, safety nets for the poor and other
measures”. This integrated approach seeks to avoid situations of food insecurity caused by a variety of circumstances.

The world commodity price spikes of 2008 and 2011 raised international interest in price volatility and its impact on
food security. At the G20 summit in November 2010, leaders requested FAO, IFAD, IMF, OECD, UNCTAD, WFP, the
World Bank and WTO (and later IFPRI and UN HLTF), “to develop options... on how to better mitigate and manage the
risks associated with the price volatility of food... to protect the most vulnerable”. The resulting report, Price Volatility and
Agricultural Markets: Policy Responses, was co-ordinated by FAO and OECD and was a main input to G20 discussions
in June 2011. A portfolio of possible instruments to manage diverse price and production risks, including different types
of insurance, future contracts, options and co-operative solutions were outlined. Several ideas from this report were
reflected in the June 2011 Ministerial declaration “Action Plan on Food Price Volatility and Agriculture”.

The Action Plan recognises that “managing the risk... in developed and developing countries would provide an
important contribution to... strengthen food security”. An important outcome was the creation of the Agricultural Market
Information System (AMIS), an initiative designed to enhance food market transparency and foster co-ordination of policy
action when responding to international price volatility.

The Action Plan also argues for including risk management when developing policies, and for developing an
“Agriculture and Food Security Risk Management Toolbox” for vulnerable countries, firms and farms. Annex 5 of the
Action Plan expands on the idea of this toolbox, focusing on the need to integrate risk assessment into agricultural
development programmes and on “government level risk” tools such as the New Price Risk Management (APRM)
product of the IFC, counter-cyclical instruments for vulnerable countries, and hedging strategies for humanitarian
agencies and the WFP. A risk management toolbox is proposed to address food security concerns including instruments
for farmers, such as insurance, and for governments. It also highlights the importance of risk assessment for
development and food security policies.

Two follow-up reports on risk management were issued for the September 2011 financial/development G20
ministerial: a progress report on the risk management advisory mechanism and a report on the state of play of
multilateral and regional development banks (MDB, 2011). The latter report focused on “government-level risk
management solutions” and followed “a holistic approach to risk management”. It reported on a list of financial
instruments provided by the MDB to help government manage risks, such as on currency exchange rate, commodity
prices, and catastrophes.

The June 2012 Los Cabos declaration of G20 leaders, under the heading of enhancing food security, endorsed the
initiative to create the Platform for Agricultural Risk Management (PARM). The G20 development group meeting in
February 2013 endorsed the conceptual note of PARM drafted in collaboration between several international
organisations (including OECD) and development agencies. The approach emphasises risk assessment and a holistic
approach. PARM began to operate in 2014, hosted by the International Fund for Agriculture Development (IFAD) in
Rome.

Eliminating hunger and malnutrition is one of the most intractable problems humanity faces. OECD
(2013a) distilled from previous work the main priorities for ensuring long-term global food security and
concluded that, while price levels matter, they are not the fundamental problem. The persistence of
global hunger — the chief manifestation of food insecurity — is a chronic problem that pre-dates the
current period of higher food prices. Indeed, there were as many hungry people in the world in the early
2000s, when international food prices were at an all-time low, as there are today.

Global food security is a complex chronic problem. Eliminating global hunger is more about raising
the incomes of the poor than an issue of food prices (OECD, 2013a), and this challenge requires a
combination of consistent, long-term policies oriented towards economic development and social
protection. At the same time, the fears and concerns about increasing food insecurity as a result of price
hikes or other shocks are also legitimate, since stability is another important dimension of food security,
along with regular availability, access and utilisation. The policy challenge is how to respond to
concerns about stability without compromising the long-term improvements in chronic food insecurity.

The experience of the 2008 international price spike has increased policy and public awareness
about the potential impacts of these events on food security. In various emerging economies, food
security is endorsed as a main objective of agricultural policies. This is particularly true as concerns rice
markets and Asian countries. For instance, India, China and Indonesia have developed self-sufficiency
policy objectives and some countries, including Indonesia, are expanding the scope of these objectives.
Stressing the need to increase domestic production and promote self-sufficiency seems to imply that
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trade disruptions are perceived as the main threat to food security. Past experience has shown, however,
that such an approach can result in agricultural policies that are dominated by distorting forms of
support, including price support, which in turn threaten the food security of poor consumers. These
negative consequences are particularly acute when food shortages occur for other reasons, like an
economic downturn or a natural disaster.

Food security concerns are also reflected in action by regional organisations but with a different
emphasis. The APEC Policy Partnership on Food Security (PPFS), formed in 2011, is a forum for
discussing issues related to food security, bringing together individuals from the private and public
sectors to help facilitate investment, liberalise trade and market access, and support sustainable
development. The first component of the 2008 ASEAN Integrated Food Security (AIFS) Framework is
labelled Emergency/Shortage Relief and focuses on stability, including food assistance programmes,
diversification and the ASEAN Plus Three (ASEAN+3) Emergency Rice Reserve (APTERR).

This publication focuses on the stability dimension of food security and presents a framework for
the rigorous assessment of a whole range of risks threatening food security in a given country. A
portfolio of measures to deal with risks should include policies that are effective and efficient across
different scenarios of food security threats. In essence, this means managing a whole set of threats in
order to stabilise food security whilst at the same time not compromising efforts to improve chronic
levels of food insecurity. Having said this, the present contribution does not address the core issue of
eliminating structural poverty, and the need to improve economic development and access to health and
sanitation. These latter issues are beyond the scope of the work reported here.

1.3 Definition of food security’

Amartya Sen, the 1990 Economics Nobel laureate, observed that “for many years, rational
discussion of the food problems in the modern world was distracted by undue concentration on the
comparative trends of population growth and the expansion of food output” (Dréze and Sen, 1990, p35).
This Malthusian pessimism has not been vindicated by history, but it often comes back in public
discussions on food security and, at the country level, can lead to policies aiming at self-sufficiency in
food production. The broader entitlements approach proposed by Dréze and Sen does not specify a
particular cause of famine, just a framework that identifies it as a widespread failure of entitlements for
a substantial part of the population. The causes are diverse, including droughts, floods, general
inflationary pressure, sharp recessionary loss of employment, war, and can occur even without a decline
in food output or availability per head. Food production is not only a source of food supply, but for
large sections of the population it is also the main source of livelihood. This explains why sudden falls
in food output tend to go hand in hand with a collapse of entitlements.

These ideas were influential in framing the current FAO definition of food security, the main
elements of which were formulated during the 1996 World Food Summit:

Food security exists when all people, at all times, have physical, social and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active
and healthy life. Household food security is the application of this concept at the family level, with
individuals within households as the focus of interest. Food insecurity exists when people do not
have adequate physical, social or economic access to food as defined above. (FAO, 2003).

This definition stresses both the physical availability of food and the economic means to procure it
—the entitlement problem (Sen, 1981). Two further dimensions are also implicit in this definition:
utilisation (appropriate diet and good food practices that maximise the nutritional contribution of food
consumed), and stability to ensure that the first three conditions (access, entitlement, and utilisation) are
met at all times and not merely on a periodic basis.

These four dimensions as defined by FAO (2006)” are set out in Table 1.1, which highlights that
stability is a cross-cutting dimension of food security and hence requires managing the risk of
interruption or deterioration in food availability, access or utilisation.
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Table 1.1. The four dimensions of food security in the FAO definition

Food Stability
The availability of sufficient quantities of food of appropriate To be food secure, a population,
Availability quality, supplied through domestic production or imports (including | household or individual must
food aid). have access to adequate food at

all times. They should not risk
losing access to food as a
consequence of sudden shocks

Access by individuals to adequate resources (entitiements) for
acquiring appropriate foods for a nutritious diet. Entitlements are
defined as the set of all commodity bundles over which a person

Access can establish command given the legal, political, economic and (e:g. an economic or climatic
. o . L . crisis) or cyclical events
social arrangements of the community in which they live (including | food i it
traditional rights such as access to common resources). (e.g. seasonal foo insecurl y)-
The concept of stability can
Utilisation of food through adequate diet, clean water, sanitation therefore refer to both the
Utilisati and health care to reach a state of nutritional well-being where all availability and access
fisation physiological needs are met. This brings out the importance of dimensions of food security.

non-food inputs in food security.

Source: Text from FAO (2006), Briefing Note “Food Security”. Table adapted by OECD.

There are individuals or households that are chronically food insecure because of a continuously
inadequate diet due to their structural inability to acquire food, usually due to poverty. There are other
individuals and households that suffer a transitory or temporary decline in their access to adequate food.
This temporary or transitory disruption can be due to shocks that affect income, assets or infrastructure
and it has been denominated “transitory” food insecurity by the World Bank (1986). The use of this
term highlights the different nature of the stability dimension of food security. The risk of transitory
lack of access to food is due to potential shocks affecting individuals who normally have adequate
access to food. This risk can be managed through appropriate strategies that allow the reduction or
mitigation of their effects and their potential long lasting consequences. Long-term exposure to risk can
cause households to lapse into chronic food insecurity (e.g. if they are forced to sell their assets).

The response to chronic levels of food insecurity should be medium- to long-term policies
generating broad-based income growth with lasting impacts in reducing global hunger. Policies and
investments that stimulate income growth are likely to reduce the need for short-term fixes that cope
with consequences of low incomes but do not tackle the underlying causes (OECD, 2013a). Improving
availability requires investing in productivity growth, innovation and infrastructure. Improving access to
food requires social protection systems appropriate to the development stage of each country. Improving
diets and utilisation requires education, information, direct nutrition intervention, and better access to
health services and sanitation. The main driver of these three dimensions of food security is inclusive
and sustainable economic development, supported by innovation, competitiveness and appropriate
social policies.

By contrast, transitory disruptions that threaten food security have short- to medium-term
emergency and stability dimensions. A country can find itself in an emergency situation due to a
specific shock that requires a rapid response: a price spike of a staple food or sudden food inflation, a
severe drought that produces crop failure, or an economic slowdown reducing the income of the poor, a
local natural disaster like an earthquake that destroys assets and livelihoods. The framework set out in
this report is not concerned with the management of disasters and emergencies themselves, but rather
with the portfolio of policies that can respond to transitory shocks to food availability and access. Many
countries are prone to potential events that could occur at any time and plunge large segments of the
population into extreme food insecurity of unspecified duration. This defines the stability dimension of
food security that is the focus of this report. Policies in place need to be capable of managing of
potential risky scenarios that threaten food security due to various alternative causes, whilst also being
compatible with a policy environment that stimulates income growth and that reduces food insecurity
across all scenarios including those where there is no particular shock.
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14 Indicators of food insecurity

Given the multidimensional nature of food security, it is not possible to monitor all four food
insecurity dimensions simultaneously with a single indicator (Cafiero, 2013). Therefore, several
indicators have been developed to measure different aspects of food insecurity (OECD, 2013a), most of
which are based on estimates of the share of the population that is under a given threshold of a relevant
variable, such as calorie consumption, food expenditure or anthropometric measures indicating child
malnutrition. According to Sibrian (2009), the most appropriate variables to measure food insecurity
include dietary energy consumption (i.e. food consumption measured in energy units, e.g. kcal) to
measure food deprivation, expenditure or income available to meet dietary energy needs to estimate
food poverty, and weight- or height-for-age to quantify child under-nutrition.

Poverty, undernourishment and malnutrition are links in a vicious circle. This is why the first of
the Millennium Development Goals (MDGs) is to eradicate extremes of both poverty and hunger. The
World Bank (2004) emphasises that poverty is a root cause of hunger. The website of the World Health
Organisation (WHO) Global Database on Child Growth and Malnutrition points out that’
“...malnutrition is frequently part of a vicious circle that includes poverty and disease. These three
factors are interlinked in such a way that each contributes to the presence and permanence of the others.
Socioeconomic and political changes that improve health and nutrition can break the cycle; as can
specific nutrition and health interventions. Malnutrition usually refers to a number of diseases, each
with a specific cause related to one or more nutrients, for example protein, iodine, vitamin A or iron. In
the present context malnutrition is synonymous with protein-energy malnutrition, which signifies an
imbalance between the supply of protein and energy and the body's demand for them to ensure optimal
growth and function”. The existence of this vicious circle is well known in the literature as is the
statistical analysis attempting to quantify the links between poverty and malnutrition (e.g. Gebhart
1920; Radhakrishna et al., 2004). However, these studies also find significant differences between
poverty and malnutrition in terms of their prevalence and trends.

The definitive choice of a particular indicator of food insecurity depends on the particular aspect of
food insecurity one wishes to examine (Box 1.2). Inevitably, the ability of these indicators to capture
transitory shocks to food security depends to a large extent on the availability of the relevant data and
the frequency of their measurement.

The FAO undernourishment index, the indicator most commonly used to measure food
deprivation, is a macro indicator of the prevalence of undernourishment defined as the share of the
population that consumes fewer calories than the minimum daily energy requirement. The WHO
publishes an annual index of underweight children under five for a large number of countries. This type
of indicator is, however, not sensitive to short-term changes such as sudden increases in food deficiency
for those most deprived, and is unable to capture transitory crisis or droughts (Cafiero and Gennari,
2011; Masset, 2011). In general, the indicators of food security that are able to capture transitory shocks
must be based on specific national or local surveys with frequently gathered information on the
distribution of a relevant variable across individuals. Household level expenditure surveys with a food
consumption module and a panel of households that can be followed over time are the most appropriate
information source to assess the extent of food insecurity across individuals and how it changes due to
different transitory factors. Such surveys typically allow the distribution of expenditure and calorie
intake to be analysed across the whole sample, and although they rarely include information on
nutritional outcomes such as underweight, they can already provide a very detailed and representative
picture of the food security profile of the population. This degree of detail in the distribution is not
possible with the FAO method of estimating the number of undernourished persons based on an
imposed log-normal distribution. The advantage of this latter method is that it can be applied to
countries that do not conduct a household consumption survey. However, the two methods are likely to
produce different absolute numbers of undernourished persons. To avoid a futile debate about the
absolute numbers and focus the discussion on the variability, the undernourishment threshold can be
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calibrated and applied to the survey distribution to replicate the official rate of undernourishment
estimated by FAO.*

The use of food insecurity indicators to measure “transitory” food insecurity is also challenging. At
the individual or household level, the identification of chronic or transitory undernourished can only be
done using panel data. Chronically food-insecure individuals or households are those that are below the
threshold of a given indicator for several years in a row. Normally only a few years of panel data are
available and this limits the time horizon for “chronic” food insecurity can be measured at household
level. Transitory undernourished households or individuals in a given year are those that are below the
threshold in that year, but above in other years in the sample.

Box 1.2. Main indicators of food insecurity

There are three types of indicator that are most commonly used to monitor food insecurity: child malnutrition,
prevalence of undernourishment and food poverty. Prevalence of undernourishment, as measured by the FAO, is
estimated as the proportion of people in a given population who do not consume enough food to meet their daily energy
requirement to live a healthy and active life. The measurement method is set within a probability distribution framework.
FAO assumes that food consumption expressed in kcal per capita per day is log-normally distributed. The parameters of
the log normal energy consumption distributions are calibrated in each country from available data, most often food
balance sheets for the average energy availability and household surveys for the variance. The percentage of
undernourished population (also referred to as the chronically hungry) is measured as the area under food consumption
distribution curve below the minimum requirement cut-off point measured in kcal/person/day, which is specific for each
country. The FAO uses a related indicator to monitor the Millennium Development Goal of halving the number of
undernourished. Another related Food Security Indicator in the FAO statistics is the depth of food deficit, which measures
(in kcal) the gap between the average dietary energy consumption of the undernourished population (food-deprived) and
the average dietary energy requirement, scaled up to the population as a whole by the total number of food-deprived
persons. This indicator captures both the availability and access dimensions of food insecurity. Other similar indicators
can be developed focused on a minimum intake of different nutrients (e.g. proteins) rather than energy (see NutVal.net,
an initiative from the World Food Programme WFP and the UN Refugee Agency UNHCR).

Food poverty is defined as the proportion of the population living on less than the cost of their dietary energy needs.
The cost of the dietary energy needs — the food poverty line — is estimated based on the assumption of the energy
requirement for a healthy life of a representative individual in a given population (usually 2 100 calories per capita per
day) and the cost of a food basket required to meet that energy requirement, taking into account the need for a properly
balanced diet and the food habits of a given population. The share of the population whose expenditures (or income) fall
under the food poverty line is considered food poor. This indicator captures the access dimension of food insecurity.

Child malnutrition is typically assessed through anthropometric indicators, which are related to body size and
composition. Each indicator is compared to a reference population to establish whether a child is malnourished or not.
There are three types of indicator: weight-for-age to measure underweight, height-for-age to measure stunting and
weight-for-height to measure wasting. A child is considered malnourished, or more specifically under-nourished, if any of
these indexes is lower than the threshold level established based on the values of these indicators in the reference
population. The WHO'’s index of the prevalence of underweight is estimated as the proportion of children aged 0-5 years
whose weight-for-age falls more than two standard deviations below the median of the reference population. Given their
focus on nutritional status, the child malnutrition indicator measures the consequences of food insecurity regardless of
the underlying reason for food insecurity: availability, access and (or) utilisation. The FAO publishes related indicators it
its Food Security Indicators database under the “utilisation” heading.

IFPRI has developed a Global Hunger Index (GHI) that combines with equal weights undernourishment, child
underweight and child mortality.

Source: Cafiero (2013), FAO (2008), Ravallion and Bidani (1994), Sibrian (2009), Setboonsarng (2005), IFPRI (2013)
and OECD (2013a).

1.5 Stability of food security at household and government levels

The FAO definition of food security covers two levels of governance of food security: a household
level and a government level. At the household level, members of the household must have access at all
times to sufficient, safe and nutritious food. Various events, from unemployment to price spikes, can put
at risk the availability, access and utilisation of food at this micro level. Among (farm) households, net
sellers and net buyers of food face different risks. Risk management strategies can help both farm and
non-farm households to manage their risks (OECD, 2013Db).
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Household risks are mainly related to potential shocks in purchasing power and income, including
shocks in production for farm households. These shocks are managed at the level of individual
households where income and assets can typically be pooled, and it is thus only at this level that an
appropriate assessment of risks be made. Income diversification and market risk management tools are
potential options that can be used by households. The work reported in OECD (2013b) analyses these
aspects for farm households, but additional issues related to food consumers in rural or urban areas are
raised for non-farm households (see Table 1.2. below). Following the OECD agricultural risk
management framework (OECD, 2009; OECD, 2011), it is the responsibility of the household to
manage its risks, including food insecurity risk using household, community (Townsend, 2013) or
market instruments. However, it is beyond the capacity of households to cope with catastrophic events
(rare, damaging and systemic); here, government has the responsibility of ensuring that they do not
generate high food insecurity, and of facilitating households’ access to efficient risk management tools.

At government level, policies are implemented to improve both the “chronic” level of food
insecurity and the stability of food security in the face of typical risks. Most societies demand an
acceptable level of food security that they can afford, and the stability objective requires managing
different threats to this minimum acceptable level. The set of policies must be able to respond to risk
from different sources, from high world market price volatility to domestic crop failure. In short, risk
assessment and management at the household level is crucial, but a stable aggregate food security
environment is also needed, and there are also important interactions between aggregate and individual
vulnerability of rural and urban households that policy makers need to consider. In the current climate
of heightened awareness of food insecurity risk, some countries may need to consider enhancing the
linkage between risk assessment and management at household level and government policy at the
macro level.

The stability dimension of food security at the government level implies managing risks of
transitory increases in the total number of undernourished. This is the main focus of the framework for
the analysis of transitory food insecurity presented in this study. Taking food availability as an example,
risk comes from a shortfall in food supply due, for instance, to a significant crop failure. Government
policies need to be able to manage, in a coordinated way, food supplies coming from production,
imports and stocks so that the whole set of trade and agricultural policies play a role in responding to
availability risks. As for access, it is the role of the government to enhance households’ access to
efficient risk management strategies, whether through economic diversification or the use of community
or market insurance or, in the most extreme cases, public safety nets that can be scaled up in the case of
a crisis. Finally, as for utilisation, direct nutritional intervention may be needed.

Risk management techniques and strategies are appropriate tools for analysing and managing
situations of perceived risks or threats to stability of availability, access and utilisation of food, and they
can also contribute to development and income growth objectives. The first step in analysing the
management of risks threatening food security at government level is a rigorous assessment of food
insecurity risks facing the country. Sources of risk need to be identified and analysed, and probabilities
and correlations need to be assessed. A portfolio analysis will typically require a diversified set of
policies that can respond to a variety of events or scenarios. However, consistent policy design requires
the impact of each policy across all risk scenarios be examined, including its impact on the level of
chronic food insecurity and poverty. A typical example of an inconsistency to be avoided is a tariff on a
staple food that is supposed to increase self-sufficiency and reduce the perceived food security risk from
trade, but which also permanently increases the cost of food for the poorest consumers.

Food insecurity is perceived as a major risk in many countries, and some OECD countries argue
that food security objectives motivate their policies.” The perception of food insecurity is usually the
result of a general fear of potentially devastating and catastrophic effects that such insecurity could have
in the country concerned or on a global scale. Elsewhere, it is likely that food security will remain a
major priority for many governments when designing or reforming their agricultural policies,
particularly in emerging economies in Asia that have increasing resources to spend on their relatively
shrinking agricultural sectors.
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Table 1.2. The stability dimension of food security at household and government

Examples of main risks' and potential strategies

Farm households: Non-farm households: Aggregate
Producers Consumers or national
Stability of Threat: Insufficient farm production Lack of food in the markets Insufficient production
AVAILABILITY + imports + stocks
Improved techniques,
Potential diversification, risk Storage, food aid Trade and agricultural
strategy: management policies
Stability of Threat: Low food prices or insufficient High food prices or low income Lack of entitlements
ACCESS income (e.g. unemployment) for a section of
population
Potential Income diversification, market Income diversification, market
strategy: risk management tools, cash risk management tools, cash Enhanced risk
transfer, food aid transfer, food aid management tools
and safety nets
Stability of Threat: Lack of food safety / unhealthy diets
UTILISATION Lack of access to potable water
Potential Schooling, education, investment
strategy: Direct nutrition interventions

1. The risks in this table do not refer to trends, structural issues or threats to these trends and structural features.

It is rare, however, that a government’s pursuit of food security objectives is based on a rigorous
assessment of the likelihood and circumstances of food insecurity threats. The risk of food insecurity
typically remains undefined or loosely defined. There are nevertheless some countries, such as the
United Kingdom, that have engaged in a systematic assessment of threats to its food security.® Risk
assessment at this aggregate level needs to involve not only experts, but also government and
stakeholders. Their perceptions are the main drivers of policy choices and need to be surveyed and
contrasted with the available evidence, as well as the views of the experts. This participatory approach
facilitates the evaluation of such risks, underpins the communication of their likelihood and potential
damage, and enhances the understanding of the set of measures and strategies to manage the risks of
food security. Effective risk assessment cannot be done from an external, distant perspective, but
requires the collaboration of those directly affected by food security threats. A crucial step in the
framework proposed here consists in identifying scenarios or events that represent a threat to food
security or a food insecurity risk, and to assess the likelihood and impact of each scenario. Table 1.3
provides examples of the wide range of threats, including macroeconomic risks that are not discussed
here but should be considered in a full risk assessment process. Some of those risks include conflict and
war, which are hard to predict, as well as being very difficult to prevent or cope with, and hence
particularly difficult to include in this analytical framework.

Each threat can be represented by a stylised scenario that describes a real food insecurity risk that
can be documented with rigorous scientific information concerning its likelihood and eventual impact.
Each scenario needs to be understood as a category of events rather than a single event, covering a range
of similar threats. It is a simplified representation of perceived risks with the purpose of facilitating
assessment and a rigorous dialogue about best policy responses.

Once risks have been fully assessed, the policy analysis can identify possible policy responses and
their impact in different risk scenarios. The analysis of household data is very useful for quantifying the
impact of different scenarios and policy responses on household food insecurity.
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Table 1.3. Examples of threats to food security

Demographic/

Political Technical . Environmental
economic

Availability Wars, export Inappropriate farming Population growth, Floods, droughts, plant
restrictions, embargoes, practices increased demand, high and animal diseases
breakdown of world prices, difficulties  (increased by climate
international trade in the balance of change?)

payments

Access Civil conflicts, Lack of transport Economic downturn, Extreme weather
government unemployment, food events
restrictions inflation

Utilisation Regulatory failures Contamination Longer supply chain Pest and diseases

Source: Adapted from DEFRA (2010).
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Chapter 2

Analytical basis for the transitory food insecurity framework

This chapter presents the theoretical basis for analysing the stability dimension of food
security at government level. First, the target variables defining food security are identified
using the distribution of individuals or households. The food-insecure segment of the
population is defined as those below a given threshold, and the instability of food security is
analysed based on the distribution of prevalence of food security across different scenarios
and risks. Second, the type of information required to define a scenario is discussed using
stylised examples. The risk assessment process should lead to estimates of the likelihood of the
threat and its impact on the prevalence of food security. Finally, a portfolio approach to
policy decisions is explained with stylised examples. As part of the process, the effectiveness
and efficiency of different policy measures in different scenarios need to be analysed and
reconciled with the government’s attitude towards avoiding the risk of lower food security in
different scenarios.
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2.1 Measuring instability of food security

The standard indicators of hunger and food security (see section 1.4. and Box 1.2.) are based on the
prevalence of undernourishment, of under-nutrition in children or of food poverty (Ravallion and
Bidani, 1994; Sibrian, 2009; OECD, 2012a). The definitions of food insecurity are in terms of the lower
tail of the distribution over individuals of the indicator in question, be it nourishment (dietary energy
consumption), children’s weight, or per capita food expenditure in a given country. The tail of the
distribution is defined in relation to a threshold value of the chosen indicator, which defines the
minimum value of the indicator that is compatible with the definition of food security. The choice of
which indicator to use for measuring food insecurity depends on the particular dimension of food
insecurity of interest.

The graphical presentation in Figure 2.1 relies on a distribution of the relevant food security
indicator, which may be based either on empirical information obtained from a household survey for the
population concerned, or (where this is not available) an assumed distribution such as the lognormal.
Figure 2.1 illustrates the approach for the indicator per capita dietary energy consumption, where the
distribution is scaled such that the area under the entire curve sums to 1.” The threshold value p denotes
the minimum per capita energy consumption consistent with food security, for example
1 800 kilocalories per day (which will be specific to the circumstances of a given population). The
prevalence of food insecurity “I” in a given country (or region) is defined as the share of the population
whose calorie intake is below this threshold; that is, the area under the tail of the distribution in
Figure 2.1, often known as the rate of undernourishment. The prevalence of food security “S” is defined
as the share of the population above this threshold, with S=1-1.

Current levels of food insecurity can be due to chronic, structural causes or to more transitory ones.
In the first case, the position of the distribution relative to the threshold value will be relatively stable
over time. The greater the proportion of food insecurity that originates from transitory shocks, the more
likely it is that there are horizontal displacements of the distribution from one measurement period to
the next. For example, after a negative income shock, the whole distribution of energy intake will move
to the left, leaving a larger segment of the population under the food insecurity threshold. The
prevalence of food security “S” in that country will be reduced and food insecurity “I” increased. The
distribution in Figure 2.1 may also take different shapes after different shocks or scenarios that modify
the pattern of food consumption in the population. Each scenario and shape will lead to a different rate
of food insecurity or undernourishment.

In theory, expenditure and consumption surveys of a household panel can be used to decompose
undernourishment into chronic and transitory components. However, since these surveys are normally
undertaken once a year and refer to a specific time during the year, they cannot capture seasonal
variations in food insecurity or episodes of food insecurity of duration less than one year. For these
reasons, the term “transitory” cannot in practice be defined unambiguously with reference to duration,
but depends on the frequency of observation of the indicator variable or variables.

Whereas Figure 2.1 shows the distribution of an indicator variable over the population at one point
in time, and allows the measurement of the prevalence of food security, S, at that point in time,
Figure 2.2 by contrast depicts the distribution of S (which can take values between 0% and 100%)
across different probabilistic scenarios or states of nature. Each point in the distribution reflects
therefore the probability of a given level of food security occurring in the country.® The mode or most
likely observable value of S could be very high (e.g. the figure assumes that the most likely level of
food security in the population, regardless of the scenario, is 99% of the population being food secure)
but it could also be low as in some developing or emerging economies (e.g. 87% in Indonesia).
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Figure 2.1. Prevalence of food insecurity and prevalence of food security
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This graphical approach helps to visualise the two interlinked objectives of government food
security policies: first, to shift the peak of the distribution of S to the right, so as to improve the
expected rate of food security prevalence regardless of the conditions of a given year; and second, to
reduce the dispersion of S, in particular to reduce the skew in the left-hand tail of the distribution, so
that in extreme but less likely transitory situations with the potential to damage the food security of
large numbers of households, the consequences for their food security are mitigated. The first objective
matches that of reducing underlying chronic food insecurity in the population, whilst the second
objective requires policies that can ‘absorb’ or deflect the negative consequences for food security
caused by transitory shocks.

In Figure 2.2, the area underneath the distribution curve in the lower tail to the left of an arbitrary
cut-off point of 95% (denoted by 9) is 3.5% of the total area under the curve; thus, the graph assumes
that the prevalence of food security will fall below 95% with a probability of 3.5% (or once every
29 years) and implies a 5% prevalence of undernourishment in of the population. The value of 5 can be
set by the political process so as to represent the minimum socially acceptable level of food security
prevalence. It follows that, in this case, government would be particularly concerned with managing the
extreme outcomes that push S below the value of 8.

Shocks of various kinds can put at risk the nutritional situation of households that are above but
close to the food insecurity threshold. Reducing the dispersion of the distribution of S implies designing
policies that make these households more resilient to food insecurity risks. To do this, policy makers
need to know which are the events and circumstances that prevail in the states of nature corresponding
to the outcomes below the value of 3, and what is the profile of the households that fall below the food
security norms in these states of nature.

Thus, a crucial first step in designing appropriate risk management policies is a rigorous risk
assessment and a description of the risk characteristics of the events that threaten food security, in
particular those that occur in the distribution’s tail and which increase the prevalence of food insecurity
in the country. In practice, the identification of these extreme events and the assessment of their
probabilities can only cover a limited number of contingencies. Consequently, instead of a continuous
probability distribution like the one depicted in Figure 2.2, the risk assessment process will lead to a
table of scenarios with the corresponding probabilities and expected outcomes in terms of
undernourishment.

2.2 Risk assessment of events threatening food security

The causes of food insecurity are typically surrounded by much uncertainty and many conflicting
perceptions about the nature and probability of threats. Therefore, their risk assessment is no easy task,
and needs to exploit all available information sources. The challenge of this risk analysis is to combine
expert and statistical information with appropriate technical methods in order to obtain reliable
estimates of two key parameters. First, the frequency or probability p; of occurrence of each scenario i.
If a quantitative estimate of this probability is not possible, some qualitative assessment of likelihood
would be required (e.g. likely, occasional, possible, unlikely, rare and remote). Second, the most likely
impact in terms of prevalence of food security S;. This latter assessment does not need to be fully
quantitative, but for illustrative purposes, we assume that a full quantitative assessment can be
undertaken.

A rigorous risk assessment should combine two sources of information of a very different nature
about those events that are perceived as main risks, namely the risk perceptions of stakeholders and any
available objective statistical and scientific information. Risk assessment starts with eliciting and
analysing the stakeholders’ perceptions concerning food security risks, such as the likelihood of future
disasters and economic shocks. Different techniques can be used to identify the risks, including the use
of questionnaires and interviews with stakeholders. These perceptions need to be contrasted and
complemented with the available statistical data, including information from research data bases and
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models, and experts’ assessment of the potential impacts of these scenarios on current levels of food
security prevalence of food security.

The risks identified in this way then have to be formalised as specific events or scenarios, which
are to be defined quantitatively if possible. Ideally, a discussion process with stakeholders, experts and
policy makers will lead to a consensus on the set of scenarios that best define the perceived threats to
food security in that country. The design of this process has to be adapted to the reality of each country
with a view to ensuring the engagement of relevant stakeholders and the acceptance of the results of the
process by participants, in particular, policy makers. Once the scenarios have been identified, they need
to be validated by experts.

An example of five stylised scenarios for a hypothetical country is presented in Table 2.1. Each of
Scenarios 1 to 5 is estimated to lead to high prevalence of undernourishment I;, that is, low levels of
food security with S;<8. The scenarios that are assumed to define the food insecurity profile in this
country are a food price spike, a food safety crisis, a catastrophic drought, and a trade disruption. The
first row defines a reference scenario, that is, a ‘normal’ state of the world that has a high probability
and will act as a benchmark for comparison with the other scenarios. A good risk assessment requires a
description of these scenarios with as much precision as possible, ensuring they are informative and
unambiguous profiles of plausible threats, and are identified and understood as such by stakeholders and
the population in general. The second column of Table 2.1 includes a stylised description of the
scenarios.

Table 2.1. An example of a food insecurity profile: Set of events or scenarios
that threaten current food security prevalence in a hypothetical country

Scenarios for Description Likelihood Prevalence of
identified risks P undernourishment
Reference Scenario “Normal” times with no particular negative shock P1 11=1-S1
R4 affecting food security
Scenario Rq: High world and domestic prices impede poor P2 12-1-S;
Food price spike domestic consumers’ access to adequate nutritious
food.
Scenario Rj: A food safety crisis is declared due to high incidence (o} 13-1-S3
Food safety crisis of bad quality food or a risk to human health
Scenario Rq: Rainfall quantities remain well below average levels [ 14=1-S4

Catastrophic drought for more than one year, with record minimum food
production. Food becomes scarce and, if the country
is large or drought affects many countries, imports
become expensive.

Scenario Rs: Countries X and Y, traditional source of imports of Ps I5-1-Ss
Trade disruption the main staple decide to restrict their exports due to
domestic circumstances in these countries

2.3 Policy assessment

Experts and policy makers must then identify policy responses for the set of risks and scenarios.
Different policy instruments can be more appropriate for different scenarios. An analysis of the impacts
of the different policy options on the prevalence of undernourishment is required. If there is an
expenditure and consumption survey in the country, the impact analysis will be extensively based on
these data and on the use of associated economic models. The incidence of policy on undernourishment
also needs an expert analysis: while cash transfers affect food consumption through income, price
policies have a more direct impact on food demand. Cost-effectiveness analysis is also recommended.
Table 2.2 presents an example of plausible policy responses to the food security threats and their
consequences for undernourishment in each of the scenarios defined in Table 2.1. The first row presents
the reference scenario for comparison, and all policies also have an impact in the reference scenario.
The identification, description and quantification of the other policies and their impacts across scenarios

MANAGING FOOD INSECURITY RISK: ANALYTICAL FRAMEWORK AND APPLICATION TO INDONESIA © OECD 2015



30 - 2. ANALYTICAL BASIS FOR THE TRANSITORY FOOD INSECURITY FRAMEWORK

are complex and require technical expertise combined with some policy modelling. The results of this
technical work need to be presented in a simple way so that they are easy to understand and can be used
in a policy dialogue with stakeholders.

The third to seventh columns in Table 2.2 contain estimates of the prevalence of undernourishment
when the plausible stylised policies are applied to each scenario. Each policy is likely to improve this
prevalence under at least some of the risk scenarios. However, each policy may not necessarily be
effective in improving food security under other scenarios and, in particular, may or may not improve
food security under the reference scenario. For instance, an investment in good animal, plant and human
health services can be extremely useful for preventing the threat of a food crisis, but is not useful if the
threat that materialises is a drought, and may make food more expensive in all scenarios, including the
reference scenario. Tariff measures supporting self-sufficiency may aim at improving food security
under the trade disruption scenario, but can have very negative impacts on food access by the poor in all
other scenarios, and in particular in the reference scenario.

Quantifying the impact of each policy measure on undernourishment in each scenario is critical for
a rational policy choice. However, no policy assessment will be able to quantify these effects fully and
some estimates will remain qualitative. In general, a good policy response will require applying a
portfolio of policy measures, including prevention, mitigation and coping measures, which could help to
improve food security under a variety of food insecurity scenarios.

Table 2.2. Matrix of policy responses to food insecurity scenarios and their impact on undernourishment:
A hypothetical example

Likeli- Policy Pq: Policy P;: Policy P;: Investment Policy Pg: Policy Ps:
hood Main existing Investment in animal, plant Engaging in trade Supporting
growth, in policy and human health agreements domestic
s . development instruments for services that prevent ensuring good production
cenario .
and social emergency cash the pest and help access to a and self-
policies transfers and managing the diversified source sufficiency
targeted social disease of imports;
policies emergency stocks
Reference
Scenario Ry P1 11(P+) 11(P2) 11(P3) 11(Pa) 11(Ps)
Scenario
Rz: Food P2 |2(P1) |2(P2) |2(P3) |2(P4) |2(P5)
price spike
Scenario
Rs: Food 03 13(P+) 13(P2) Is(P3) I3(P4) I3(Ps)
safety crisis
Scenario
R, Cata-
St?‘opf?i: P4 la(P1) la(P2) la(P3) la(Pa) la(Ps)
drought
Scenario
Rs: Trade Ps Is(P+) Is(P2) Is(P3) I5(P4) I5(Ps)
disruption

A simple portfolio model can be used to analyse policy decisions in the context of a diversity of
food insecurity scenarios. Table 2.3 provides a summary of the contingent outcomes associated with
each policy as in Table 2.2. Results are presented in terms of the level of food security S that it is
obtained from the prevalence of undernourishment (I) as S=1-1. Two summary indicators are given for
each policy i=1,...5: the average level of food security across all the scenarios p[S(P;)], and its
variability across scenarios measured by the standard deviation o[S(P;)]. The mean represents the
expected level of food security under that policy, while the standard deviation measures the variability
and serves as an inverse indicator of robustness. A robust choice is defined as one that performs
“‘reasonably well’” under a variety of different plausible scenarios even though it does not necessarily
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provide the highest expected level of food security (Anton et al., 2013). A robust policy choice avoids
the worst outcomes. Another possible indicator of robustness could be the minimum value of food
security across scenarios. Robust policies will have low standard deviations and high minimum values
of S.

Table 2.3. Impact of policy responses on the prevalence of food security across scenarios: An example

Policy P4: Main Policy P.: Policy Ps: Policy Py: Policy Ps:
existing Growth, Investment in Investment in Engaging in trade Supporting
Development and policy instruments animal, plant and agreements domestic
s . Social policies for emergency human health ensuring good production and
cenario . ..
cash transfers and services that access to a self-sufficiency
targeted social prevent the pest diversified source
policies and help managing of imports.
the disease Emergency stocks.
Average HIS(P+)] HIS(P2)] HIS(Ps)] HIS(Pa)] HIS(Ps)]
Standard oIS(P)] oIS(P)] oIS(Py) oIS(Pa) oIS(Po)

Portfolio choice theory (Markowitz, 1952) can be applied to the numbers in Table 2.3. Each policy
choice can be interpreted as a different portfolio of outcomes across scenarios. Some policies may
dominate other policies both in terms of expected impact on food security (higher average) and
robustness (lower standard deviation). Only the policies that are not dominated by other policies are
efficient in the double sense of expected food security and robustness. The analysis of efficient policies
in this double sense can already provide useful policy insights.

The application of the portfolio approach could be extended to allow the adoption of a policy set
that combines several policy measures with different degrees of policy effort. A formal model of this is
developed in Annex 2A. The model is characterised by a diversity of food insecurity scenarios with
different probabilities and prevalence levels of food insecurity, a set of policy options with different
budgetary implications and different capacity to improve food security under alternative scenarios, and
a government that makes food security policy not only for the context of the most likely, reference
scenario, but also takes account of the possibility of less frequent but more catastrophic scenarios that
put food security particularly at risk. While the notion of policy optimality in this context is certainly
too strong, the optimality condition in equation [1] in the annex provides several clear guidelines for
good policy practices.

The theoretical analysis in this section provides a number of insights and observations, which are
now discussed.

Reference scenario as benchmark. The reference scenario typically has the highest probability. The
default policies for improving food security in this scenario target economic development and go
beyond agricultural and social policies. They are likely to require the largest policy effort and budgetary
expenditure. Marginal reallocations of the budget are likely to have relatively small impacts on food
security in the reference scenario. This is why the reference scenario plays a pivotal role in defining the
portfolio of policies. The policies that enhance food security in the reference scenario are likely to have
positive effects on food security prevalence across several scenarios, plus positive effects on other
policy objectives. The marginal gains from these policies could be taken as given and used as a
benchmark for other policies that are more specifically oriented to food insecurity extreme scenarios.
The cost of policies that reduce the impact on transitory undernourishment but increase chronic
undernourishment are taken into account through this reference scenario.

Both the probability of the scenario and the impact on food security matter. More likely scenarios
with higher probability p; deserve greater priority when designing food security policy. Typically, the
reference scenario will be the most likely and hence the policies that promote food security in this
scenario will receive priority. More unlikely or rare scenarios may appear to justify a smaller policy
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effort, but this is certainly not the case if in these more unlikely circumstances, food security is put at
risk of being dramatically reduced with large numbers of undernourished. This is why the policy
analysis needs to focus on both the most likely reference situation and the extreme shocks on food
security.

Figure 2.3. An example with two policies and two scenarios
A =No policy B =Targeted transfer C = SPS measures D = Diversified: transfers + SPS
Food

safety S2
crisis

98%

E[U(S ,S )]
1 2

S “policy frontier”

100% Si

Policies with similar impacts are redundant. If two policies have similar positive impacts across
scenarios, but differ strongly in their cost-effectiveness (with respect to budget costs), only the more
cost-effective policy instrument will be used. Those policies that are effective across all possible
scenarios are robust choices that deserve special attention. However, it is unlikely that two different
polices will have identical impacts across all different scenarios.

Policies with asymmetric impacts are complementary for diversification. In the absence of a single
policy that is robust across scenarios, policy instruments for each individual scenario are needed. If two
policies have very different impacts across scenarios, then it will be rational to undertake a diversified
policy strategy, using both policy measures to tackle food insecurity under different scenarios. For
instance, if there are two potential policies that are effective only in one different scenario each, but
fully ineffective in other scenarios, it may be optimal to use both in a diversified strategy.

This general framework can be illustrated with an example that combines two stylised scenarios
and policies from Tables 2.2: the reference scenario and a food safety crisis, and targeted income
transfers and a set of animal and plant health protection measures (sanitary and phytosanitary measures).
Figure 2.3 depicts the policy frontier obtained as explained Annex 2A for these two food security
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scenarios and policies. Of course, targeted transfers to the poor can be effective and cost-effective in the
case of the reference scenario, but they are likely to be ineffective with respect to a food safety crisis. In
the same way, animal, plant and human health investment measures can be very effective against a food
safety crisis, but fully ineffective in the reference scenario with no food safety crisis. In this case, a
diversified strategy makes sense.

A very different illustrative example would be the result of combining the scenarios of trade
disruption and drought in Table 2.2 (R4 and Rs) and two policy responses: trade agreements to diversify
imports, and self-sufficiency policies (P4 and Ps). Supporting domestic production and self-sufficiency
can be an effective policy to protect the country from the event of a trade disruption. But it will be
ineffective and can aggravate the problem if the shock is internal and affects domestic production, such
as a catastrophic drought. Free access to trade and diversified imports is a good policy strategy to
protect against different kinds of domestic food insecurity shocks such as droughts that affect domestic
production. However, unlike self-sufficiency policies, they can also contribute to reducing the risk of a
trade disruption because the source of imports is diversified. This policy can be effective under different
scenarios and its relative effectiveness needs to be analysed.

Policies are unlikely to be combinable in a continuum like those described Annex 2A and
Figure 2.1. However, possible combinations of policies and their impact on food security across
scenarios can be evaluated and their relative performance and dominance with respect to single policy
options analysed.

2.4 Guidance for applying the analytical framework

These guidelines set out a process for applying the analytical framework to transitory food
insecurity in Indonesia. The process follows three consecutive steps (Figure 2.4). First, preparatory
work is needed to identify and analyse the available information sources for measuring the indicators of
food insecurity and for quantifying behavioural responses to changes in the state of the world and to
policy instruments. The second step is risk assessment, following the three-part conventional risk
management approach comprising risk identification, risk analysis and risk evaluation. The final step
consists of policy assessment and dialogue aiming to provide advice to the government.

Figure 2.4. Application of the framework: A three-step process
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Preparatory work

The application of this framework in a given country has to be adapted to the reality of the data and
information available. Thus, the first step involves inventorising the data sources are available,
investigating how food insecurity can be measured using the available data, and developing tools to
estimate the impacts of external shocks and policies (Figure 2.5).

Figure 2.5. Step 1: Preparatory work
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e Household expenditure and consumption surveys
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Aggregate data on food availability is a key information requirement. The main source of these
data, when available, is the national household expenditure and consumption survey that many countries
undertake.’ This, and other sources of data, need to be investigated to make sure that at least one of the
indicators in Box 1.2 can be estimated. Household expenditure survey data (like Indonesia’s
SUSENAS) can usually provide information on access to food and food expenditure, but does not
normally have anthropometric information for indicators like child malnutrition.

The same survey data, complemented with other sources of information and analysis, are also
useful for estimating behavioural reactions to different scenarios and policy impacts, particularly if there
is a panel of households that can be followed for more than one year (SUSENAS has three-year panels,
in which the same households participate for three consecutive years). These data could be exploited to
obtain various relevant parameters and develop different types of tools. As discussed further below, a
statistical analysis of past events could establish their correlation with food security outcomes, a simple
spreadsheet exercise based on the consumption accounts would show the crude impacts of price and
income changes, while the estimation of a full food demand system would permit the simulation of
scenarios and policy changes.

A first potential use of the household survey is to estimate the impact of past events on the
prevalence of food insecurity, and infer from these estimates the impacts of future events. The time
series dimension of the data allows impacts to be estimated over time for the same households. This is,
in theory, a powerful instrument. However, it is subject to significant difficulties and limitations in
practice: the time series are rarely long enough to identify causal impacts, it is difficult to isolate the
impact of specific external shocks from other events, and although the dates of the survey may be in the
same year of a shock, there may be several months of delay with respect to the occurrence of the
specific event. The extent to which survey data are useful for this purpose will depend on the specific
event and the structure of the data set.

A second use of the household survey is to assess the impact of a given scenario defined in terms
of variables, such as income, food prices and farm production that affect the structure of household
expenditure. First-incidence estimates show how prices, income or production have a direct impact on
the food consumption capacity of each household in the sample if the household continues its previous
consumption pattern. Of course, this kind of exercise will typically overestimate the impact of scenarios
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and policy change on food insecurity because it assumes households do not adjustment their
consumption patterns to the new situation.

Consequently, a more sophisticated method is preferable; whereby the database is used to estimate
a complete demand system for each household. This could be done using the Almost Ideal Demand
System (AIDS) or a similar approach (Deaton, 1997). The estimated demand system can then be used to
simulate demand responses when prices, income, production or other variables affect the household
consumption decisions. In the Indonesian case study reported below, this approach was used to simulate
changes in the distribution of calorie intake in different scenarios and policy settings.

A two-stage consultation process

The preparatory work in Step 1 is followed by a consultation process with experts, stakeholders
and policy makers. This consultation process is undertaken in two stages (Steps2 and 3). Step 2
involves risk assessment and Step 3 consists of policy assessment and dialogue. In each of these two
steps, there will be at least one consultation meeting with experts, stakeholders and policy makers.

Risk assessment in Step 2 (Figure 2.6) first requires the risks and shocks that can reduce food
security to be identified. Both questionnaires and interviews with experts, stakeholders and
policymakers could be used. In the Indonesian study, electronic questionnaires proved a useful tool for
obtaining an initial overview of risk perceptions. Secondly, this information is used for a rigorous risk
analysis that combines all additional sources of knowledge and expertise available to define a limited
number of scenarios that respond to the risk perceptions, and to quantify their likely impact on
availability and access to food. The data sources and models assembled in Step 1, and the input from
local experts, can be very useful for this part of the exercise. Finally, a consultation meeting will help to
validate and re-orientate those scenarios that will be selected for the scenarios report. The final set of
scenarios that are retained needs to meet a delicately balanced set of criteria: the number of scenarios
has to be small to facilitate the discussion with non-technical experts whilst nevertheless reflecting the
diversity of the original sources of shock (economic, natural, domestic, international) and the diversity
in the scale of the impact (regional, nation-wide); at the same time, the scenarios need to match, or at
least be compatible with, the perceptions from the relevant stakeholders in the country whilst remaining
consistent with scientific knowledge and statistical facts.

In Step 3 (Figure 2.6) the scenarios that were built during the risk assessment are confronted with
different policy options. This takes the form of a rigorous policy analysis of the impact of a variety of
potential policy responses on the food security indicator under each scenario. The role of experts and
models is very important for giving credibility to the policy analysis that is ultimately submitted for
discussion in a policy seminar with stakeholders and policy makers. The objective of this stage is the
identification of policies or policy mixes that are robust across a diversity of scenarios. A final policy
report is then submitted to the government for discussion.

Figure 2.6. Two-step process or risk assessment and policy dialogue
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The framework proposed here outlines a method for structuring a complex analytical task when
there are uncertainties about the very nature and scope of the threats to which a policy response is
needed. It is a tool for conceptualising and managing risk and uncertainty in the context of transitory
food insecurity policies. It also provides information on how the interactions between policies and the
different scenarios can play a role in policy design and the likely consequences in term of policy and
diversification. The development and refinement of this framework has benefited from the experience of
its successful application to the study on transitory food insecurity in Indonesia. However, it should be
stressed that the application of the framework will always need to be adapted to the reality of data and
stakeholders in each country.

Notes

1. The concept of food security, its measurement and trends have been analysed in depth in
OECD (2013a). This study refers only to the conceptual elements that are necessary to
illustrate the proposed methodology.

See also Schmidhuber and Tobiello (2007).
http://www.who.int/nutgrowthdb/about/introduction/en/.

See Box 3.1.

A

The Communication from the European Commission on CAP reform in November 2010
establishes food security as the first of its three strategic aims (EC, 2010) in the preparation of
the legislative proposals for the CAP post 2013. Japan defines securing stable food supply as
one of the major policy goals in the Basic Law on Food, Agriculture and Rural Areas and set
food self-sufficiency rate target of 50% by 2020 on calorie supply base. Similar objectives are
expressed in different words in the Norwegian White Paper 2011-12, the Mexican Sectoral
Programme 2007-12 and in other OECD countries like Korea and Israel. The 2012 Food Law
in Indonesia establishes food security as one of its three principles. Similar provisions exist in
other emerging economies as China, India and Indonesia.

6. DEFRA (2009) and DEFRA (2010) are good examples of the assessment of threats to food
security in an OECD country.

7. Where empirical information is not available, the FAO method for measuring
undernourishment using per capita energy consumption recommends the assumption of a log-
normal distribution.

8. The distribution is of a Beta type, given it represents a possible range of occurrences of
prevalence of food security that may take values only between 0 and 1, and is expected to be
very skewed to the left.

9. If food production information is available in the survey it would be useful to use it to analyse
impacts of production shocks. The SUSENAS database includes own-consumption and this
information can also be used to analyse production and income shocks.

MANAGING RISK OF FOOD INSECURITY: ANALYTICAL FRAMEWORK AND ITS APPLICATION TO INDONESIA © OECD 2015



2. ANALYTICAL BASIS FOR THE TRANSITORY FOOD INSECURITY FRAMEWORK - 37

Annex 2.A

A formal model for transitory food insecurity policy design

This Annex presents the optimisation model for transitory food insecurity policy design and
obtains the conditions that characterise the optimal policy strategy. The idea is that the government has
some aversion to the risk of food insecurity. Because the scenarios are designed to capture only
situations that negatively affect food security and a reference scenario, this implies the objective of
reducing or eliminating any risks that imply lowering the of food security.

It is assumed that there are

n states of nature (scenarios): 1,2... i,... n. Their respective probabilities are p;, or p in vector form.

e m policy instruments with policy efforts designated by: Py, Py, ... Pj, ... Py, or P in vector form. We
assume n>m.

Budgetary costs associated with each of these efforts contained in are a set of functions: B;(P; ).

Further assumptions are:

e S, is the prevalence of food security in state i. It is a function of the vector of policy efforts: S;
=F;(P), or F(P) in vector form.

e  The government is averse to the risk of low levels of food security prevalence. This is reflected by a
standard expected utility function E[U(S)], with U’ > 0,U" < 0.

e A maximum budget of B accounts for the opportunity costs of policy measures and constrains
decisions about instrument choice.

Then, the objective of the government can be written as:
m
max E[U(S)] s.t. S=F(P) and B= Z B;(P)
j=1

The maximisation problem in Lagrangian terms takes the following form:

max L=;pi*U(5i) + ;Ai*[Si—fi(P)] + y* B_;Bj(Pj)

SuPjAyy

The (2*n+m+1) first-order conditions for a maximum are:

pl*U,(Sl)-I_Al:O i=1..n
n
Zli*f’ij(P) —y*Bj(P)=0 j=1..m,
i=1
S; = f.(P) i=1..n,

m
B - Z Bi(P;) =0,
=1
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of;
where f,ij = 6_1]:;

This can be written as the condition that characterises the optimal policy strategy:

1 < 1 L
m*;m*l} S+ f';(P) =m*;Pi*U S = f,,(P),

j=2,...,m

The final set of optimality conditions states that the marginal gains from different policies have to
be equalised. In particular, they must be equal to the marginal gains from the reference set of policies,
denoted by P;. The gains from implementing a policy are expressed as cost-effectiveness ratios; that is,
the marginal gain of policy j per dollar of additional budgetary expenditure B’; must be equal across all
policy options. Gains from each policy in each state #, f’j;, include their marginal impact on improving
(or reducing if negative) food security prevalence measured in utility terms U’ (to account for risk
aversion), and weighted by the probability that this state or scenario prevails (p;).

Figure 2.A1 illustrates with an example of two policies and two scenarios with ceteris paribus
assumptions on other scenarios and policies. It is assumed for simplicity of graphical visualisation that
the two scenarios are equally likely. The frontier S depicts the maximum level of food security
prevalence that can be obtained in scenario 2, for each potential level of food security prevalence that
could occur in scenario 1, given the budget constraint and the policies selected in each of the two
scenarios. The graph presents the equilibrium condition under the additional assumption (for graphical
convenience) of a linear budgetary constraint. At point A, the marginal gain on the prevalence of food
security from policy 2 is greater than from policy 1, and therefore a shift of resources towards policy 2

is worthwhile given that it is more effective in improving food security under Scenario 2. This implies a
movement from point A to point B.

Figure 2.A1. Stylised policy choice
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Chapter 3

Analysis of food insecurity risk in Indonesia

The analytical framework comprises three steps: preparatory analysis, risk assessment and policy
analysis. The preparatory analysis is technical in nature and involves identifying data sources,
including household expenditure surveys, indicators and models. A consultation process is
proposed for the second and third steps. Risk assessment draws on the perceived food security
threats of experts and stakeholders and on available scientific and statistical evidence. This
evidence is then transformed into a set of scenarios, each one corresponding to a specific
perceived food risk, thereby allowing a rigorous assessment of its likelihood and its estimated
impact on food security. The participation of experts and stakeholders is a key factor in
identifying plausible food insecurity scenarios. The subsequent policy analysis focuses on existing
and potentially new policy instruments, and their impacts on each scenario. A portfolio approach
is then adopted to analyse policies and scenarios jointly
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3.1. Preparatory work (Step 1)

The Framework for the Analysis of Transitory Food Insecurity described in Chapter 2 was applied
to Indonesia. This exercise involved intensive exchanges with Indonesian policy makers, experts and
stakeholders following the three-step process. Three OECD missions to Indonesia were associated with
these steps: a preparatory mission in June 2013, a risk assessment mission in October 2013, and a policy
consultation mission in February 2014. A regional seminar in Bogor in November 2014 was an
opportunity for further policy discussion of the results of the study.

Step 1 (preparatory work) led to the identification of the relevant data sources in close
collaboration with the Indonesian Central Statistics Agency (BPS) and experts in the Ministry of
Agriculture and in academia. The main statistical sources identified include the National Socioeconomic
Survey SUSENAS, in particular its consumption module, the Consumer Price Indices database and the
agricultural commodities balance sheets. The indicators available for measuring food insecurity in
Indonesia were examined, including poverty and food poverty from BPS, the Food Security and
Vulnerability Atlas from the World Food Programme (WFP), and the Food Security Indicators of FAO.
Finally, the SUSENAS panel consumption data were used to estimate a food demand system to be used
for simulating food insecurity risks. To our knowledge, this is the first estimated demand system
available for Indonesia.

This chapter analyses the food security situation of Indonesia based on a variety of data sources
assembled during Step 1. First, section 3.1 looks at Indonesia’s evolving food security status in a
regional context, while section 3.2 provides more details of food production and consumption within the
country for a benchmark year, 2010. Two main sources of data are used:' the production balance sheets
and the food security indicators of FAO (2013) and the SUSENAS data base. SUSENAS is a nation-
wide household survey started in 1963-64, representing 33 provinces and seven groups of Indonesian
islands (Sumatra, Jawa, Nusa Tenggara, Kalimantan, Sulawesi, Maluku, and Papua).2 In 2007, the
sample size of the panel survey was expanded to cover around 66 000 households, comprising about
260 000 individuals. It contains a core questionnaire, which collects household characteristics (location
of residence, the sex, age, marital status, and education and employment of all household members, and
receipt of social security or subsidised rice programme) and a consumption module questionnaire,
which gathers households’ consumption information. Every three years a wider SUSENAS survey is
undertaken to obtain additional information covering topics such as health, education and housing. The
panel part of the survey is repeated on the same households, allowing the construction of a panel data
set for certain periods (such as the period 2008-10, which has been extensively used in this study).

Overview of Indonesia’s food security situation

Indonesia is a net exporter of agro-food products but a net importer of most of its staple foods,
including rice, wheat and maize. This leaves Indonesian policy-makers and consumers uneasy about the
country’s vulnerability to international markets for these commodities and also uneasy about unforeseen
events that may impact negatively on the country’s domestic food production capability. Transitory
food insecurity is a concern for Indonesia not just because it is a net food importer, but also because
possible international fuel price increases, macroeconomic shocks, plant and animal disease outbreaks
and natural disasters all threaten the reliability of its food supplies.

While these concerns are important, recent data from the Food and Agriculture Organisation of the
United Nations (FAO) indicate that food security in Indonesia has improved significantly in recent
decades. Over the three-year period 1990-1992, the average prevalence of undernourishment in
Indonesia was 22.2% of the population, but by the 2011-13 period this measure had declined to 9.1%
(FAO, 2013).
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Box 3.1. The threshold of undernourishment

The FAO sets the official threshold for Indonesia at 1 780 kcal. The FAO applies this threshold to a calibrated
theoretical distribution in order to estimate the rate of undernourishment. The shape of the distribution is assumed to be
lognormal, and it is calibrated with a mean equal to the per capita food energy availability and the variance of calorie
intake from household survey data (SUSENAS). This calibration method is thought to be applicable in all countries,
including those where there is not a good food consumption survey. Given that Indonesia has a good household
expenditure and consumption survey SUSENAS, this policy study used the full distribution of households to estimate the
rate of undernourishment rather than an assumed distribution. Directly applying the FAO threshold to the survey
distribution leads to a prevalence of undernourishment that is systematically higher than the official FAO estimate. To
avoid this mismatch, the threshold was recalibrated in order to reproduce a rate of undernourishment that is consistent
with the official number published by the FAO and known by policy makers and stakeholders: 13% in 2008-10. This study
therefore re-calibrates the undernourishment threshold at 1 370 kcal per day per capita. When applying this threshold to
the SUSENAS distribution in 2010, a 13% prevalence of undernourishment is obtained. SUSENAS has the limitations of
any household expenditure survey, with potential errors in the calculation of nutrient intake, in particular for readymade
food that is more consumed with higher income. If such a bias exists, this could induce underestimations of income
elasticities.

There are also some differences between the shares of calorie and protein intake from SUSENAS and the FAO'’s
shares of supply. The share of soybeans in FAO’s protein and calorie supplies are only about 2%, and the share of maize
in energy and protein supply is, respectively, 8% and 13%, well above the shares for grains in SUSENAS. These
differences are not surprising because the shares of intake and supply are quite different concepts. For instance,
readymade food is correctly not included in the supply statistics, but rightly included in the SUSENAS expenditure
statistics. It represents an important share of food expenditure in Indonesia: 12% among farm households and 16% of the
rest.

Figure 3.1 compares Indonesia’s performance with that of five other neighbouring countries in
Southeast Asia for which comparable data are available in the FAO database. Although the measured
prevalence of undernourishment was falling in Indonesia over this two-decade period, the average rate
of decline per year was smaller than in any other Southeast Asian country for which data are available
except the Philippines, another importer of staple foods. Moreover, in both Indonesia and the
Philippines the prevalence of undernourishment increased in the early to mid-2000s, only to decline
again in the years following 2005. In the case of Indonesia, this decline in measured undernourishment
was continuous even during the global food price crisis of 2007-08, when the prices of Indonesia’s main
food imports doubled for most staple food commodities and trebled for some, including rice. The
relationship between food security and exogenous shocks is clearly not simple.

Figure 3.1. Rate of undernourishment, Southeast Asia, 1990-2012
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Source: Data from FAO Food Security Indicators, 2012.

MANAGING FOOD INSECURITY RISK: ANALYTICAL FRAMEWORK AND APPLICATION TO INDONESIA © OECD 2015



42 — 3. ANALYSIS OF FOOD INSECURITY RISK IN INDONESIA

According to an alternative indicator, the Global Hunger Index (IFPRI, 2013), Indonesia ranked
23" among 78 developing countries, behind China, Malaysia, Thailand and Viet Nam, but ahead of the
Philippines, Cambodia and Lao PDR. Indonesia’s GHI improved from 19.7 in 1990 to 10.1 in 2013.

The state of food security within Indonesia

As shown in the previous section, Indonesia has made good progress in improving its food security
situation in the last two decades according to the FAO food security indicators. The prevalence of
undernourishment fell from 20% of the population in 1999-2001 to 13% in 2008-2010 and 9.1% in
2011-13. Other indicators, like the depth of the food deficit, follow a similar trend. This evolution is the
result of decades of high growth rates and reductions in poverty. This subsection examines these trends
in more detail.

Food availability

Indonesia is a net agro-food exporting country in value terms. Food exports are mainly perennial
crops such as palm oil, coffee, coconuts and cocoa beans, while non-food agricultural exports include
natural rubber. Major food imports are wheat, soybeans, sugar and animal products. Rice is a staple and
its domestic production has grown to more than 60 million tons in the last decade, keeping pace with
domestic consumption. Rice imports have been historically below 4% of total consumption, except in
occasional years (such as in the second half of the 1990s) when imports rose to above 10% (Figure 3.2).
Rice imports and exports are currently controlled by a system of import licenses.

Soybeans are an important source of protein for Indonesians and imports have increased in the last
two decades. Indonesia’s agroclimatic conditions are not particularly suitable for growing this crop.
Domestic production of soybeans fell by half, from a peak of more than 1.5 million tons during the
1990s, and has since remained at around 0.7 million tons, less than 50% of domestic consumption (see
Figure 3.3).

Figure 3.2. Rice production and trade flows, 1961-2012
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Figure 3.3. Production and trade of soybeans in Indonesia, 1961-2012.
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According to Indonesia’s 2010-14 Agriculture Strategic Plan, the government follows attentively
the production and self-sufficiency performance of five main food commodities: rice, soybeans, sugar,
maize and beef. Maize is mainly used for animal feed in Indonesia and its production has significantly
increased in recent decades following the pace of demand. The production of sugar and beef has
stagnated in the last two decades and imports have been growing to meet the demand. Figure 3.4

presents a summary of these trends.

Figure 3.4. Production index of five main food commodities (1960 = 100), 1961-2012
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Access to food: Poverty and prevalence of undernourishment’

Two indicators of access to food are widely used in the literature: the rate of food poverty and the
rate of undernourishment. The food poverty rate indicates the share of the population whose purchasing
power is insufficient to buy enough food to maintain a minimum sustainable level of calories.
Individuals are considered to be food-poor when their household expenditure per capita per day is
below the food poverty line set by BPS.* The food poverty line is set as the minimum expenditure
required to purchase a basket of food items providing 2 100 kcal per capita per day. The (overall)
poverty line also takes account of other minimum non-food expenditures. In this sense, food poverty
represents a more acute state of deprivation: all the food-poor are by definition also poor. Although this
indicator is widely used to illustrate the long-term trend of food insecurity, it is not well-suited to
capturing transitory food insecurity since normally external shocks, such as natural disasters, are
accompanied by an increase in non-food expenditure, so that the food poverty rate is seemingly
increased on such an occasion.

Figure 3.5 shows the poverty rate and its composition in 2008-10 based on the official BPS poverty
line. The incidence of poverty is decomposed into chronic and transitory using the panel information.
The conventional definition of chronic poverty denotes households or individuals that are identified as
poor in five consecutive years. Because of data constraints, the definition used here is based on a shorter
panel of just three years and denotes as chronically poor those households that are poor in one of the
years and poor or near-poor in the other two years. The near-poor households are conventionally
defined as those whose total expenditure is less 20% above the poverty line. Households in one year but
which are not categorised as chronically poor are defined as transitory poor in that year. Thus, this
definition of chronic poor is less restrictive than the conventional one, while our definition of transitory
poor is more restrictive.

Figure 3.5. Poverty and food poverty ratios, and proportion of the transitory poor, 2008-2010
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Source: SUSENAS Database.

Figure 3.5 shows that the poverty rate in Indonesia is around 15%, decreasing every year between
2008 and 2010. This trend is confirmed in the official rate of poverty published by the Indonesian
statistical agency, which is based on the full SUSENAS sample. The data also show a much higher
poverty incidence for farm households (21.5%) than non-farm households (5.3%) in 2010.” Within the
households in the panel, 67% have been in and out of poverty during this time period. Despite the more
restrictive definition used here, transitory poverty accounts for more than 60% of the poverty incidence
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in Indonesia in each of these three years. The reduction of the poverty rate that occurs between 2008 and
2010 comes mainly from the fall in transitory poverty.

The incidence of food poverty can also be calculated from the SUSENAS dataset and, by
definition, is lower than that of poverty, in the range of 4-8% of the population. The surge in the number
of food-poor in 2009 is hard to interpret and may partly be the result of a statistical effect of a re-
classification of urban and rural households in that year. Food poverty is concentrated sharply in less
developed regions such as Papua, Nusa Tenggara and Maluku. The incidence of food poverty among
farm households (5.2%) was higher than non-farm households (2.2%) in 2010.

The second indicator of access to food is the rate of undernourishment, which is measured by
household calorie consumption. An individual is defined as undernourished when daily calorie intake is
less than a certain threshold. A threshold is used that replicates the FAQO’s estimate for 2008-2010,
giving an estimated rate of undernourishment of 13% (see Box 3.1 for more details). A large share of
the total population is just above the threshold and, therefore, vulnerable to becoming undernourished
after an external shock. Applying to undernourishment the same definition of chronic and transitory as
that applied to poverty, no more than 25% of the undernourished were chronically in that category in
Indonesia in the period 2008-10 (Figure 3.6).° Due to the high concentration of population near the
threshold, a large share of the undernourished population moves in and out of this category from year to
year. The vulnerability of this group implies considerable potential instability of the rate of
undernourishment as an indicator of food insecurity for the Indonesian population.

Figure 3.6. Prevalence of undernourishment in Indonesia, chronic and transitory
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Source: SUSENAS Database.

The mean calorie intake for the 2010 sample is 2 030 kcal and the standard deviation is 596 kcal.
The situation of undernourishment is different across islands and regions. Using the national threshold,
a higher proportion of the population in Maluku and Papua (24% and 18.7%, respectively) is
undernourished compared with those who live in other regions (Figure 3.7). Although farm households
have a higher incidence of poverty and food poverty, the incidence of undernourishment is lower among
farm households (12.1%) than among non-farm households (13.3%). Similarly, the rate of poverty is
higher in rural areas (17% as compared to 10% for urban areas), but the prevalence of undernourishment
is lower (12% as compared to 15% for urban). This could be explained by lower incomes in rural areas,
but easier access to food through own-production or community networks that are less frequent in urban
areas.
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Figure 3.7. Prevalence of undernourishment and poverty rate in 2010
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Figure 3.8. Per capita expenditure and share of expenditure by region in 2010
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There is not a strong geographical correlation between the poverty and undernourishment
indicators (Figure 3.7). For instance, Jakarta, a big city, has a very low poverty rate (below 5% as
measured by expenditure and income), but it also has high rates of undernourishment — above 15%. By
contrast, Papua has much higher rate of poverty than its rate of prevalence of undernourishment.

At the micro level, there is no systematic relationship between poverty and undernourishment.
Only 5% of households are at the same time both poor and undernourished. The additional 8% of
households suffering from undernourishment are not poor. Nine per cent of all households are poor but
have sufficient energy intake from food.

The consumption module of SUSENAS shows on average around a 60% share of expenditure
dedicated to food, with higher per capita expenditure and a lower share of food in expenditure among
non-farm households (Figure 3.8). In line with Engel’s Law, per capita expenditure is the highest in
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Jakarta, while the share of food in total expenditure is the lowest (45%). At the other extreme, farm
households in Papua have very low per capita expenditure and a very high share for food (more than
70%).

Nutritional outcomes

Even if a household has potential access to food due to its income level, consumption decisions
lead to different nutritional choices.” The largest share of food expenditure in Indonesia (Table 3.1) is
rice for farm households (16%) and, for non-farm households, readymade food (16%) followed by rice.
On average, rice has by far the largest share in both calorie and protein intake in Indonesia with 44%
and 50% of household calorie intake for non-farm and farm households, respectively.® On the other
hand, rice accounts for a smaller share of food expenditure. Seafood and soybeans/nuts are important
sources of protein intake accounting for around 15% and 8% in protein intake, respectively.

Table 3.1. Composition of food expenditure, calorie intake and protein intake in 2010

Share in expenditure, % Share in calorie intake, % Share in protein intake, %

Nonfarm Farm Nonfarm Farm Nonfarm Farm
Grains/tubers 0.9 2.7 2.8 6.8 1.7 4.2
Rice 10.6 15.9 441 50.1 36.9 44 .4
Seafood 4.9 6.1 2.5 2.6 13.9 15.1
Meat 1.7 1.7 2.1 1.3 4.3 2.7
Eggs/milk 3.0 24 3.1 1.8 6.0 3.9
Vegetables 4.7 6.5 2.0 25 4.5 6.8
Soybeans/nuts 1.8 1.9 2.8 2.5 8.8 7.9
Fruits 2.5 2.8 2.1 24 0.9 1.0
Oil/fats 2.3 3.1 12.2 12.8 0.6 1.1
Ready-made food 16.4 11.9 22.4 141 18.9 9.9
Seasoning 1.3 1.6 0.8 0.8 1.2 1.2
Other food 14 1.5 3.1 2.3 2.3 1.8
Non-food 48.4 41.8 - - - -

Source: SUSENAS Database.

Table 3.2. Composition of calorie intake by region

Sumatra Jawa Jakarta Bali Tenggara Kalimantan Sulawesi Maluku Papua
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Gains/tubers 2 2 3 7 2 1 2 4 7 13 3 2 5 10 13 20 15 50
Rice 48 61 44 55 | 36 52 | 49 64 | 55 60 46 61 |49 57 | 38 37 | 36 22
Seafood 3 3 2 1 2 1 2 1 2 1 4 3 | 4 3 5) 4 4 2
Meat 2 1 2 0 4 1 4 1 2 0 3 1 1 0 1 1 4 2
Egg/milk 3 2 3 1 5) 3 3 1 2 0 4 2 3 1 2 1 4 1
Vegetables 2 2 2 2 1 1 2 2 3 3 2 2 2 2 2 3 3 3
Soybeans/nuts 2 1 4 3 3 3 3 2 3 2 2 1 2 1 1 0 3 3
Fruits 2 2 2 1 2 1 3 2 2 2 2 1 4 3 5 4 3 2
Oil/fat 15 13 12 11 12 11 10 8 9 8 12 11 (12 11 18 18 14 10
Ready-
made/drinks 17 11 23 14 | 28 21 20 13 15 10 19 13 |16 10 13 10 11 4
Seasoning 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 0
Other foods 3 2 3 2 4 4 2 1 2 1 4 3 |2 1 2 2 3 1

Source: SUSENAS Database.
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The share of calorie intake from different types of food is different across regions (Table 3.2).
Non-poor households in Jakarta derive 28% of their dietary energy intake from readymade food. At the
other extreme, the poor in Maluku or Papua consume a lot of tubers, which represent, respectively, 20%
or 50% of daily calorie intake.

Modelling tools used for the analysis

As well as the availability of relevant data sources, Step 1 of the analytical process involves
identifying the presence of modelling tools that could be used for the analysis. Two models play a
crucial role in generating the results obtained in Steps 2 and 3. First, a complete empirical household
demand system was estimated specifically for this study, using panel data obtained through SUSENAS.
The details of this model are given in Annex 3A. The econometric estimation of the demand system
yielded elasticities for each of the 60 000 households, which are shown below.

Figure 3.9 shows the average own-price elasticities of some selected foods by quintile class of
household expenditure. The own-price elasticity of rice is rather small, below 0.5 in all five expenditure
groups. This means that, in the case of a spike in the rice price, households will reduce rice consumption
but by less than needed to keep rice expenditure constant, so that the share of expenditure going on this
staple food increases. On the contrary, the own-price elasticity of meat is very high across all income
classes. Other product elasticities tend to lie between these extreme values.

The price elasticity of rice increases with income level: a 10% increase in the rice price causes a
4% fall in demand among poor households, but only 0.3% fall in the richest 20% of households.

Figure 3.9. Elasticities of demand with respect to price, by expenditure level
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Figure 3.10 presents the expenditure elasticities obtained from this model. In general, the higher
the expenditure class, the lower the income elasticity of food demand. Non-food commodities and meats
are, as expected, “luxury” or superior goods for the lowest expenditure class: their demand increases
more than proportionally with total expenditure (i.e. their expenditure elasticities are greater than one).
Expenditure elasticities of meat exceed 0.8 for all quintiles except for the 20% households with the
highest income. On the other hand, the demand for rice is much less elastic to income change than other
food and non-food commodities. Indeed, rice becomes an inferior good for the richest 60% of
households (negative average elasticity).

A second modelling tool plays an important role in the analysis, namely the general equilibrium
model for Indonesia known as INDONESIA-E3 (Warr and Yusuf, 2014). This model is used to simulate
the price changes for different commodities that would results from the shocks implied by each
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scenarios, and also the way these price changes are modified by different policy approaches. Thus, this
model forms the link between the stylised scenarios, and the modelled demand system. Another
important use of INDONESIA-E3 in the study is to ensure the quantitative consistency of each
scenario’. An overview of this model and its use is provided in Annex 3B.

Figure 3.10. Elasticities of demand with respect to expenditure, by expenditure level
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3.2 Analysis of food insecurity risk in Indonesia: Risk assessment (Step 2)

The second step, Risk Assessment, began by gathering information from experts and stakeholders
to identify the risks of food insecurity in Indonesia. Both interviews and an electronic questionnaire
were used. The initial responses on food insecurity risks were compared with available studies and the
assessment of experts. In order to quantify the various food insecurity scenarios, experts on Indonesia
prepared a background report with quantitative information on the likelihood of each scenario and its
most likely impacts on food insecurity as measured by the prevalence of undernourishment,'® and the
material is reproduced in this section of the current report. The tools used for quantifying the scenarios
include the two models described in Annexes 3A and 3B.

The assessment of food insecurity risks in Indonesia was undertaken following the sequence
defined in the Framework for the Analysis of Transitory Food Insecurity (section 2) and described in
Box 3.2.

Box 3.2. The risk assessment process

Risk assessment is one of the crucial steps in the Framework for the Analysis of Transitory Food Insecurity. The
objective is not to develop an exhaustive list of risks and scenarios, but to have a short list that is recognised as relevant
and plausible by stakeholders and experts. This is why respecting a consultative process for identifying the scenarios is
as important as the scenarios that are finally retained.

Risk identification. In September 2013 an electronic survey was carried out among policy makers and experts to
gather information on their perceptions of the risks of food insecurity. In October 2013, two roundtables gathered
stakeholders and experts in Indonesia in order to identify the perceived risks and threats to the food security. The first
roundtable took place in the Ministry of Agriculture in Jakarta and assembled policy makers and officials from different
units, ministries and agencies. The second roundtable was held in Bogor with the participation of experts from academia
and international organisations. As a result of the survey and the discussions, a set of 11 risk scenarios was identified for
further analysis and evaluation. Table 4.1 lists and describes all 11 scenarios.

continued
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Risk analysis. Existing empirical literature and data were used as the main sources for the scenario definitions. The
11 scenarios were then quantified using two modelling approaches: the general equilibrium model INDONESIA-E3 was
used to ensure the quantitative consistency of each scenario and to translate external shocks into market price changes,
and the LA-AIDS demand system, estimated using the SUSENAS database 2008-10, was used to simulate all the survey
households’ consumption responses to the price changes induced by these external shocks.

Risk evaluation. The demand system simulates not only how consumption expenditure reacts at micro-level in each
risk scenario, but also the implications for the nutritional status of all the survey households, the rate of undernourishment
among urban and rural households, the depth of undernourishment, protein intake and regional impacts. The risk
assessment results of each scenario were summarised in a one page note, which was used to facilitate the discussion at
the consultation seminar in Bogor on 26 February 2014. Over 60 participants from government, including high-level
officials, international organisations (WB, WFP, UN-CAPSA), research centres (ICASEPS) and universities (Bogor
Agricultural University) attended. Of the initial 11 scenarios, six were retained for full analysis and discussion, and are
reported in this section of the report. Information on the other five scenarios can be found in Annex 4A. The main reason
for reducing the number of scenarios emerged from discussions in the consultation seminar, where the initial number of
scenarios was found to be too large to permit a comprehensive in-depth discussion with policy makers. It became
obvious that in addition to the benchmark status quo scenario, at least one example should be retained for each of the
three typologies of scenarios: price shocks from world markets, macroeconomic shocks, and domestic natural disasters.
Only the price shock for the most important staple, rice, was retained. Soybean price hike scenarios were analysed, but
their impact on undernourishment was relatively minor, although the impact specifically on protein consumption was a
little larger. The scenarios depicting a financial crisis and a domestic macroeconomic downturn were combined into a
single scenario based on an economic crisis that occurred in1997. The scenario exploring an increase in international
fuel prices was also retained, as were two natural disaster scenarios: a systemic crop failure and a more local event like
an earthquake in Sumatra.

The idea of considering scenarios combining several shocks at the same time was also discussed. One of the initial
scenarios envisaged a general increase in four commodity prices, rather than rice alone. However, the impacts on food
insecurity in this combined scenario were fully dominated by the rice price, such that it was considered redundant to
examine the (less likely) combined scenario. It was also argued that the macroeconomic crisis could be combined with a
commodity price hike like in 2007-08. However, this later event was less dramatic for Indonesia compared with the 1997
financial crisis, which was independent of a commodity price shock. All these reasons underlie the choice of the six
scenarios that were retained.

Risk identification and analysis”

Table 3.3. Scenarios defined by the risk identification and quantification process

Scenarios retained for full analysis Scenarios identified but not retained

0: Reference period without any shock
Probability: Once in 2 years

World market price shocks

1: Rice price spike in international markets 6. Increase in international soybean prices
International price of rice T by 100% International price of soybeans T by 118%
Probability: Once in 30 years Probability: Once in 30 years

7: Increase in international prices of rice, soybeans,
wheat, and maize

Rice T by 212%, soybeans T by 118%, wheat T by 184%,
maize T by 124%
Probability: Once in 40 years

Macroeconomic shocks

2: Macroeconomic crisis 8: International financial crisis
Factor supplies | by 11.4% (except rural land & capital) Investment demand by 40%
Probability: Once in 25 years Probability: Once in 30 years

3: An increase in international price of fuel
International price of fuel T by 114%
Probability: Once in 20 years
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Table 3.3. Scenarios defined by the risk identification and quantification process (cont.)

Domestic natural disasters

4: Crop failure due to insect or plant disease 9: Systemic drought in Java due to El Nifio
infestation Agricultural productivity ¥ by10% within Java
Factor productivity of paddy land { by 12% Probability: Once in 7-8 years

Probability: Once in 15 years

5: Earthquake and tsunami in Sumatra 10: Avian influenza epidemic

All factor supplies (capital, land, labour) 4 by 10% in Factor productivity of poultry production { by 20%
Sumatra Probability: Once in 15 years

Probability: Once in 20 years

Scenario 1: An increase in international rice prices

Rice is Indonesia’s staple food and the country has for many decades been a net rice importer.
Nevertheless, Indonesia relies on world markets for only a modest part of its consumption — less than
2% in recent years. The international market for rice is thin, meaning that volumes traded globally are
small relative to global consumption, and international rice prices are consequently notoriously volatile.
Large surges occur on average once every 15 years or so, though unpredictably.

Major world price surges occurred in 1972-73, 1998-99 and most recently in 2007-08, when rice
prices more than tripled. The 1972-73 food price shocks coincided with global petroleum price
increases resulting from OPEC actions. Indonesia was a net exporter of petroleum at this time and the
beneficial impact on Indonesia of the petroleum price increases partially cushioned the negative impact
of the food price increases. Nevertheless, the food price increases were a source of alarm within
Indonesia, as in other food importing countries. The 1998-99 financial crisis was a time of widespread
economic distress within Indonesia. Food price increases coincided with large falls in incomes,
magnifying the political concern about food security. In the succeeding years, heightened political
concern about food security was reflected in an increasing level of trade policy protection for
Indonesia’s rice industry.

The transmission of international rice prices to domestic prices and the subsequent effect on food
security depends heavily on the trade policy in place. At various times, the Indonesian government has
used quantitative import controls, export restrictions, tariffs, domestic price controls and public rice
storage to influence both the level of domestic rice prices relative to world prices and their volatility
(Fane and Warr, 2009). Recent changes in Indonesian rice import policy have greatly altered the
relationship between global rice prices and Indonesian domestic rice prices.

Until the early 2000s, Indonesia was the world’s largest rice importer, but since then the lobbying
power of pro-farmer political groups led first to heavy tariffs on rice imports and then, in 2004, to an
official ‘ban’ on rice imports. Despite the official prohibition, limited quantities of imports are
occasionally permitted. According to Fane and Warr (2008), by 2006 this policy had restricted imports
to an average of about one fourth of their previous volume and had increased domestic rice prices
relative to world prices by about 37%. At the same time as the import restrictions were introduced,
exports of rice were also banned, in the sense that exports could only occur through the Indonesian
government’s logistics agency, BULOG. Private sector exports of rice are not permitted and BULOG
was instructed by the government not to export any rice.

These changes to rice import policy meant that the 2007-08 world price increase was not
transmitted to the Indonesian rice market (Timmer, 2008), as can be seen clearly from Figure 4.1."* In
fact, Indonesia’s quantitative restriction on rice imports had the effect that an increase in the
international price merely reduced the rent associated with the limited volume of imports that was
allowed. This effect would be expected provided the higher international price does not drive the
quantity imported below the maximum permitted by the import restriction, thereby reducing the value
of rents associated with the import licences to zero. This reduction in rents may have been a problem for
the rich urban households who own the import licences, but it did almost nothing to the domestic market
price for rice, which hardly changed.
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It is likely that even if the import restrictions were not in place, but the export restrictions
remained, an increase in international rice prices would have had only a moderate effect on domestic
rice prices. Imported and domestically produced rice are close but not perfect substitutes and imports
are only a small proportion of domestic consumption. If domestic rice could be exported to take
advantage of much higher international prices the effect of the international price increase on the
domestic market price would be larger.

Not all households are affected in the same way by an increase in the domestic price of rice.
Households that are net sellers of rice will benefit from an increase in rice prices and this will include
many, but not all rural households. Net purchasers of rice will lose and this will include many but not all
urban households. That is, there are both gainers and losers from an increase in rice prices. The question
is how many households belong to each of these two categories.

Figure 4.1 summarises data on net sales of rice from the Indonesian Family Life Survey (IFLS),"
which collects data on both sales and purchases of rice at household level (unlike the SUSENAS survey,
which does not collect data on sales). Negative net sales mean that the household is a net purchaser. Not
surprisingly, the mode, median and mean of the distribution of urban households are all negative,
indicating net purchasers predominate. At the same time, over half of all rural households are net
purchasers as well. Rural households include rice farmers who are net sellers of rice, and these
households benefit from an increase in the price. But rural areas also include farmers who sell other
commodities and purchase rice, and households that sell their labour and purchase rice. Because net
purchasers outnumber net sellers, an increase in domestic rice prices lowers food security in both urban
and rural areas.

Scenario 1 was conducted in two versions. In both, the international price of rice increases by
100%, as occurred in 2007-08. This is a real price increase because all other international commodity
prices are held constant. The two versions of this scenario differ according to assumptions about
Indonesia’s trade policies at the time, demonstrating the manner in which the impact of the external
shock depends on Indonesia’s policy environment at the time the shocks occur.'*

Figure 3.11. Indonesia: Distribution of net sales of rice of urban households, 2007
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Source: Peter Warr’s calculations from Indonesian Family Life Survey, 2007.

Scenario 1-a assumes a binding quantitative restriction on rice imports at the current level and that
the volume of rice exports is held constant at zero, reflecting the official ban on rice exports. In these
circumstances, transmission of t?he international price change to the domestic market is expected to be
negligible, and hence domestic rice prices would barely change. It is therefore expected that food
insecurity, as measured by the prevalence of undernourishment, would not be affected to any extent.
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Scenario 1-b assumes that rice import policy remains as in Scenario 1-a, but that private sector
exports of rice are legally permitted. This hypothetical scenario is intended to demonstrate the role of
the ban on rice exports. If private sector exports were permitted, a large increase in the international
price would mean that, given the lower domestic price, exports of Indonesian rice would be highly
profitable. As rice exports increased, domestic prices would rise as rice became scarcer on the domestic
market. It is expected that under this scenario, food insecurity, as reflected in the prevalence of
undernourishment, would increase. This scenario involves an increase in the domestic price of rice of
44%" and a decline in real income across all households, in particular those that are net buyers of rice.
Some farm households that sell rice commercially are expected to benefit from the situation, but they
are a minority.

The assessment of scenario 1 is summarised in Table 4.2. It shows that when imports are
controlled and exports are banned, the rate of undernourishment does not change, but that
undernourishment increases (by 10 percentage points) to 23% of the population when rice exports are
permitted. In the latter case, the median calorie intake is significantly reduced by 160 kcal per day per
capita, while the depth of the food deficit'® more than doubles.

Table 3.4. Scenario 1: International rice price spike (100%)

I-a: Trade restrictions I-b: Exports permitted

Production Imports  Rice production virtually unchanged because Rural households increase paddy

Availability and stocks the domestic producer price of rice is almost  production by 18.1%, but 22% of
unchanged. domestic rice is exported.
Food price Increase in real consumer price of rice by Increase in real consumer price of rice
0.1%. and soybean by 44.1% and 3.3%,
respectively.
Household income Household real expenditures in urban and Rural and urban households
Access and assets rural areas decline by 0.05% and 0.02% on experience decline in real income,
average, respectively. mainly due to higher consumer price of

rice. The magnitude depends on the
share of expenditure on rice. Poor
households suffer largest decline in real
income.

B. Impacts of Scenario 1: International rice price spike

Rate of undernourishment Median calorie intake Depth of food deficit
(percentage) (kcal per day per capita) (kcal)
Before shock
All Indonesia 13 1941 19
Urban households 14 1883 21
Rural households 12 1974 18
a) After rice price hike with trade restrictions
All Indonesia 13 1936 20
Urban households 14 1880 22
Rural households 12 1969 18
b) After rice price hike, exports permitted
All Indonesia 23 1780 45
Urban households 23 1771 45
Rural households 23 1785 45

At first sight, these results might suggest that an export ban protects poor households from food
insecurity. However, the negative consequences of restricting exports and other restrictive trade
measures are spread over time: because of these policies, the domestic price of rice has been structurally
higher than the international price in almost every year since 2000, chronically affecting the rate of

MANAGING FOOD INSECURITY RISK: ANALYTICAL FRAMEWORK AND APPLICATION TO INDONESIA © OECD 2015



54 3. ANALYSIS OF FOOD INSECURITY RISK IN INDONESIA

undernourishment in the reference scenario, whereas the price-spike scenario is assumed to occur just
once in 30 years. Moreover, the simulations assume that only Indonesia applies export restrictions
during the price spike, which is unrealistic. Export restrictions by many or all countries concurrently
would directly exacerbate the world market price spike and its negative consequences for the poor
(FAO etal., 2011). Furthermore, there are additional long-term effects of export constraints, which
discourage investment and prevent producers responding to market signals.'’

Scenario 2: Macroeconomic crisis

Recessions occur from time to time in Indonesia. The most severe recession in recent years was the
one that accompanied the 1997-99 Asian financial crisis. In this case real, GDP per person declined by
11% (Pardede, 1999), and real consumption and investment were similarly affected (Figure 3.12).
However, recessions within Indonesia are not necessarily caused by international crises. Examples are
the recessions of 1981-82 and 1985, which occurred for domestic reasons. This scenario looks at a
broadly based macroeconomic slowdown caused by an economy-wide collapse in production. For
convenience, it is represented as a contraction in all factor supplies of 11.4%, with the exception of
capital and land used in agriculture. This makes the contraction somewhat larger and more broadly
based than if it were due to a financial crisis (see scenario §, Annex 4A).

A domestic macroeconomic slowdown affects incomes as well, and not necessarily predominantly
in investment-related industries as with a financial crisis. Rather, the income effects are likely to be
widely distributed across industries, though agricultural incomes tend to be less sensitive to domestic
macroeconomic conditions except as a result of slowdown in demand, arising from other parts of the
Indonesian economy. Nonetheless, because large numbers of Indonesian households are just above the
poverty or undernourishment thresholds, an economic slowdown may have significant effects on
poverty incidence and undernourishment.

Figure 3.12. Indonesia’s GDP, consumption and investment growth, 1961 to 2012
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Table 3.5. Scenario 2: Macroeconomic crisis

Availabilit Production, imports Production of rice and other staples remains almost
y and stocks constant. Imports of food grains decline by 10%.
. Lo o .
Food prices Real price of rice increases by 90.8 %. Real prices of
staples in general increase by 8%.
Access
Household income Real incomes of urban and rural household decline
and assets by 15.3% and 11.2%, respectively.

B. Impacts of Scenario 2: Macroeconomic crisis

Rate of undernourishment Median calorie intake Depth of food deficit
(percentage) (kcal per day per capita) (kcal)
Before the shock
All Indonesia 13 1941 19
Urban households 14 1883 21
Rural households 12 1974 18
After the economic shock
All Indonesia 22 1771 40
Urban households 23 1731 42
Rural households 21 1795 39

This scenario examines the effect of an 11% contraction in GDP, modelled as an 11.4%
contraction in factor supplies other than agricultural land and capital used in agriculture. A significant
increase in undernourishment is expected.

The results show that the loss of real incomes leads to reduced capacity to purchase goods and
services, even necessities (Table 4.3). Food consumption is affected less than most other goods, but it
has more severe impacts on low-income households with higher shares of food expenditure. Urban
households are more affected than rural households that produce food. Real GDP per capita declines on
average by 9.7%.

The macroeconomic crisis has very strong consequences for food security, with the rate of
undernourishment nearly doubling. The impact is only slightly greater in urban areas where the fall in
economic activity is stronger. However, the reduction in the median calorie intake is smaller in urban
areas where the middle income classes seem more resilient to the macroeconomic shock.

Scenario 3: An increase in the international price of fuel

In recent decades, Indonesia has shifted from being a net exporter of petroleum to a net importer.
At the end of the 1970s petroleum exports accounted for a large proportion of government revenue,
through taxes, and also a large proportion of Indonesia’s foreign exchange earnings. Indonesia was an
important member of the Organisation of Petroleum Exporting Countries (OPEC). Today, the situation
is very different. Petroleum imports are significant and subsidies on domestic fuel consumption absorb a
high proportion of government expenditure. This makes Indonesia vulnerable to increases in
international petroleum prices.

Since the early 1970s, three instances of sharp increases in international petroleum prices have
occurred: 1973-74, when petroleum prices tripled, 1979-80, when they doubled again, and 2007-09.
Between September 2007 and May 2009 the international price of petroleum rose by around 114%
(Figure 4.3). This scenario assumes a similar increase (+114%) in the international fuel price. Since
rates of fuel subsidy are assumed to remain constant as petroleum prices rise, the international price
increases are transmitted to domestic petroleum product prices, and hence domestic petroleum prices
also rise by 114%. In addition, the budgetary cost of the fuel subsidy rises as the international price
rises. The effect of this price increase on food insecurity is estimated assuming that trade policy with
respect to food remains at its present settings.
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Figure 3.13. International petroleum prices (USD per barrel), 1971-2013
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Table 3.6. Scenario 3: Increase in fuel prices

Availability Production imports Real costs of food production increase by 4.3 %. Total grain
and stocks consumption declines slightly by 0.02%.
. Real consumer prices of rice and soybeans increase by 36.1%
Food price and 3.7%, respectively.
Access
Household income Real incomes of urban and rural households decline by 0.2% and
and assets 3.0%, respectively.

B. Impacts of Scenario 3: An increase in the international price of fuel

Rate of Median calorie intake Depth of
undernourishment (kcal per day per food deficit
(percentage) capita) (kcal)
Before the shock
All Indonesia 13 1941 19
Urban households 14 1883 21
Rural households 12 1974 18
After the fuel price hike
All Indonesia 21 1809 38
Urban households 21 1791 39
Rural households 20 1821 37

Increases in petroleum prices affect food security, first, by making Indonesia poorer in general.
Because petroleum is a net import item, increases in international petroleum prices reduce Indonesia’s
national income by lowering its terms of trade with the rest of the world. Second, higher petroleum
prices within Indonesia raise transport costs within the country for all goods, especially food, which is
bulky and costly to transport, increasing domestic retail prices. Third, transport costs for people are
raised, on both private and public transport, and this affects the living costs of all Indonesians. Fourth,
the cost of producing food is particularly sensitive to petroleum prices because fertiliser (especially
urea), pesticides, herbicides and fuel for farm machinery all depend on petroleum inputs. As the cost of
petroleum rises, the cost of producing food also rises (Warr, 2011). These linkages affect food security
negatively, but with time lags. Finally, petroleum prices are important direct consumption items, for
both low-income household groups (kerosene) and high-income groups (gasoline).
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The increase in undernourishment is slightly smaller, but the same order of magnitude, as in the
previous scenarios. The prevalence of undernourishment increases by 8 percentage points to 21% of the
population. The impact is a bit larger in rural areas due to the negative impacts on transportation and
agricultural input prices

Scenario 4: Crop failure due to a plant disease infestation

Rice is grown as a monoculture and is therefore especially susceptible to disease and pest
infestations. Pests such as the brown planthopper (BPH)," known locally as wereng cokolat, have been
a serious problem in the past. Major outbreaks occurred during the 1974-75 planting season and there
was an especially severe outbreak in 1985-86. More recently, outbreaks occurred in 1998 and 2011.

Research by the International Rice Research Institute has shown that major BPH outbreaks are a
direct consequence of excessive insecticide use (Heong et al., 1998, Pingali et al., 1997), which kills its
natural biological predators (Heong et al., 2013). Recognition of this point led to a decree in 1986
banning a large range of organophosphate pesticides and gradually removing pesticide subsidies.
Problems with BPH abated markedly as pesticide use declined. In the last decade, this situation has been
reversed. Beginning in 2002, restrictions on pesticide imports were relaxed. FAO data indicate that
between 1990 and 2012 pesticide imports, mainly from China, increased from USD 1.2 million to
USD 71 million. These pesticides are marketed aggressively and misleadingly within Indonesia under a
variety of attractive brand names. BPH populations have gradually increased (Fox, 2014a).

In January 2014, the Department of Plant Protection at the Institute of Agriculture in Bogor issued
a press release predicting a severe BPH problem in 2014." The loss of 6 million tons of paddy output
was predicted, equivalent to about 4 million tons of milled rice, roughly 12% of the annual crop. Based
on this prediction (which did not materialise in 2014 but is still a real threat), scenario 4 assumes a
widespread reduction in rice output in Indonesia, equivalent to 12% of the crop, which is modelled as a
12% reduction in the productivity of rice production. Two variants of this scenario are analysed:
scenario 4-a assumes that the current restriction on rice imports remains in place whereas scenario 4-b
assumes that there is a fixed ad valorem tariff on rice imports, set at the rate that yields the same initial
volume of imports as under Scenario 4-a. If there were a large-scale pest outbreak, the Indonesian
government would most probably permit increased volumes of rice imports. The purpose of the two
scenarios is to show the importance of this policy response.*’

Insect and plant disease infection may spread across a wide area of Indonesia. Under the first
scenario, contraction in rice production is expected to cause rice prices within Indonesia to increase
markedly because of the inelastic demand for rice in Indonesia, worsening food insecurity although
farmer incomes will increase. Rural households in infected regions are the most severely affected. Rural
households in other regions gain from a higher rice price if they are net sellers of rice but lose if they are
net buyers. There may also be severe impacts on urban households, particularly for low-income
households. In scenario 4-b, the price impact will be muted by additional imports, leading to reduced
incomes among farmers but smaller effects on food insecurity.

The results in Table 3.7 confirm these expectations. A crop failure will have a large impact on
undernourishment, pushing the undernourishment rate up to 25% if imports do not rapidly find their
way into Indonesia (scenario 4-a). Rural households will be the most affected because of the greater
impact of the crop failure in the rural economy. This strong impact on undernourishment would not
occur if trade restrictions did not impede imports (scenario 4-b). In this case, the rise in the prevalence
of undernourishment would be limited to 3 percentage points.
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Table 3.7. Scenario 4: Crop failure

4-a: Trade restrictions 4-b: Imports permitted
Availability Production imports 12 % loss of rice output 12% loss of rice output. Imports increase to
and stocks supplement domestic demand
Food price Increase in real consumer price of Increase in consumer price of rice by 16.1%
rice by 48%
Access Household income Rural and urban households Household income remains almost constant
and assets experience 1.2% and 2% on average
decrease in real income on average,
respectively.

B. Impacts of Scenario 4: Crop failure

Rate of undernourishment Median calorie intake Depth of food deficit
(percentage) (kcal per day per capita) (kcal)
Before the shock
All Indonesia 13 1941 19
Urban households 14 1883 21
Rural households 12 1974 18
a) After the crop failure
All Indonesia 25 1753 52
Urban households 24 1757 50
Rural households 26 1751 53
b) Imports allowed after the crop failure
All Indonesia 16 1880 26
Urban households 17 1850 26
Rural households 16 1901 25

Scenario 5: Earthquake and tsunami in Sumatra

Indonesia is located on the seam of four major tectonic plates, one of the most seismically active
regions in the world. As a consequence, earthquakes occur frequently and the country experiences some
of the strongest earthquakes. Since Indonesia is composed of islands and the majority of the population
live in coastal areas or nearby, the country is also highly vulnerable to tsunamis caused by these
earthquakes. Sumatra Island and the surrounding small islands belong to the region where important
earthquakes occurred most frequently over the past decade (Table 4.6). The region also accounts for
23% of Indonesia’s rice production. Clearly, the effect of an earthquake or tsunami in Sumatra on food
security within those local areas directly affected will be catastrophic. Damage to transport
infrastructure may also affect vulnerable people within Sumatra who are far removed from the areas
affected directly.

Scenario 5 analyses the effects on Sumatra as a whole. The INDONESIA-E3 and TERM*' models
are used in conjunction. TERM is used to obtain the estimated effects in Sumatra as a whole. These
effects are then used to estimate the distributional effects across households within Sumatra using
INDONESIA-E3 on the assumption that the structure of effects across households within Sumatra is
approximated by the structure of these effects within Indonesia as a whole, as captured within
INDONESIA-E3.

According to Gignoux and Menéndez (2013), only earthquakes with an intensity level higher
than 7 are likely to affect individuals, with the most important economic damage involving asset and
household income losses. They estimated that an earthquake of this magnitude reduces per capita
consumption expenditure by, on average, 10% for rural households and 6% for urban households in the
short term.
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An earthquake will affect food security is not only via the loss of income and private assets, but
also damage to public infrastructure. There is a temporary loss of physical access to food and water in
the affected regions, and higher food prices in local markets. Impacts are catastrophic, but more
location-specific. Households in remote areas that lose transportation infrastructure will be more
severely damaged. Higher food prices have a more modest impact on low-income households in non-
affected regions, operating through higher food prices.

Table 3.8. The most important earthquakes in Indonesia, 1900-2013

Magnitude Number

Date Place (Richter o':l:lt:tirs of people ((I)D:omjgg)
scale) affected

21-01-1917 Bali - 15 000 - -
12-12-1992 Flores Region 7.8 2 500 - -
26-12-2004 Sumatra — Andaman Islands 9.1 165 708 532 898 4 451 600
27-05-2006 Java 6.3 5778 3177 923 3100 000
12-09-2007 Southern Sumatra 8.5 - - 500 000
30-09-2009 Southern Sumatra 7.5 - 2501798 2200 000

Source: The OFDA/CRED International Disaster Database.

The effect is an increase in undernourishment of 1 percentage point in the whole of Indonesia, but
4 percentage points within Sumatra (see second part of Table 3.9). This is a relatively frequent event
that has a small impact on the nation-wide prevalence of undernourishment, but a much larger effect at
the local level. The local prevalence of undernourishment can be a more relevant indicator of the
importance of these types of events for policy makers and Indonesian society.

Table 3.9. Scenario 5: Earthquake in Sumatra

Rice production in Sumatra declines by 9.8% and rice

Availability Production imports and stocks production in Indonesia declines by 1.7%.
Food prices Increase in consumer price of rice, soybeans and meat by
A P 3.5%, 3.3% and 3.3%, respectively.
ccess

Nominal income of urban and rural household decline by

Household income and assets 3.0% and 1.9%, respectively.

B. Impacts of Scenario 5: Earthquake in Sumatra

Rate of undernourishment Median calorie intake Depth of food deficit
(percentage) (kcal per day per capita) (kcal)
Before the shock
All Indonesia 13 1941 19
Urban households 14 1883 21
Rural households 12 1974 18
Sumatra 10 1998 15
Urban households 13 1912 20
Rural households 9 2 047 13
After the earthquake
All Indonesia 14 1899 22
Urban households 16 1843 25
Rural households 13 1934 21
Sumatra 14 1911 21
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Summary of Indonesian food insecurity scenarios

The reference scenario reflects the current levels of undernourishment with no particular extreme
shock in place. Similar circumstances are likely to occur at least every other year and are then estimated
to represent the most likely situation (Table 4.8). According to estimates of experts and the discussion in
the consultation seminar, the most frequent among the risk scenarios are likely to be crop failures (once
every 15 years), followed by earthquakes and high fuel prices (both occurring once every 20 years).
Economic crises and rice price spikes are the most unlikely of the six scenarios.

The frequency of local events such as the earthquake in Sumatra requires some explanation. The
likelihood is small in a specific location, but the probability of small events in different locations can be
larger. The frequency of once in 20 years has been retained following the advice of experts. Although
this study focuses on food insecurity risk at the national level, there may be region-specific disasters
which require a regional level response.

The analysis of the prevalence of undernourishment in different scenarios needs to account for the
estimated frequency of each scenario. The simplest way of doing this is by multiplying the expected
prevalence of undernourishment in each scenario by the likelihood of this scenario. This “expected
damage” indicator is calculated in column C of Table 3.10. The last column gives information about the
regional distribution of undernourishment. In the reference scenario, Maluku is the region with the
highest prevalence of undernourishment (24%), nearly double the average for the whole country. For
each scenario, the region where the rate of undernourishment rises the most is shown. The numbers
given are the regional average after the shock, and the size of the increase.

Both the frequency and the prevalence of undernourishment are highest in the crop failure
scenario, which makes this scenario most relevant for food security as represented by the “expected
damage” indicator. All other scenarios have a smaller prevalence of undernourishment in the range 21-
23%. The lowest impact on undernourishment is observed in the scenario of an earthquake in Sumatra,
with the prevalence increasing to 14% in the whole country, but with highest impacts on the island
itself.

Table 3.10. Frequency of scenarios and prevalence of undernourishment

A. Average number B. Prevalence C. Expected D. Worst local
Scenario of years of increase in increase in
per occurrence undernourishment  undernourishment prevalence of
(1/A)*(B-By) undernourishment

0: Reference without Maluku
shock 2 e e 24
1-b: Rice price spike in Nusa Tenggara
international markets 30 23 0.33 26 (+14)
2: Macroeconomic crisis 25 22 0.36 Sy
3: Increase in Sulawesi
international fuel price 20 21 0.40 20 (+8)
4-a: Crop failure due to Java
plant infestation (= = L 29 (+15)
5: Earthquake and Sumatra
tsunami in Sumatra 20 14 0.05 14 (+4)
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Analysis of food insecurity risk in Indonesia: Policy analysis (Step 3)

Following the assessment of the risk scenarios, policy analysis was undertaken and the results were
discussed in a dialogue with Indonesian stakeholders. As a background to the policy analysis and
discussion, this section begins by reviewing the set of relevant regulations and institutions, and the
policy programmes, already existing in Indonesia. This information is given in section 3.4.

Regulations, institutions and programmes

Recent framework laws relating to agriculture have emphasised food security and food self-
sufficiency (Box 3.3). The latest Food Law No. 18/2012 recognises food sovereignty (kedaulatan
pangan) and food self-reliance (kemandirian pangan) as the essential principles of food security. The
term kemandirian pangan is sometimes translated as ‘independence’ or ‘self-reliance’, and at other
times as ‘self-sufficiency’, which causes confusion. The same terms are also used in the Farmers’
Empowerment Law of 2013, but with no reference to food security. The Food Law refers to the
possibility of a “food crisis’ but without a definition of its meaning. However, the Food Law specifically
mentions supply-side threats to food availability. The threats listed in the Law include climate change,
invasive species, natural disasters, social disasters, environmental pollution, degradation of land and
water, shifts in land use and economic disincentives. This list of threats provides a direct link between
the Food Law and food security stability, and is particularly relevant for many of the scenarios that are
analysed in this report.

Since 2000, certain trade restrictions including import tariffs, import quotas, import licensing
requirements, product registration and stipulated entry ports, have been introduced in Indonesia for
various commodities, including sugar, rice, meat, cereals and horticultural products (OECD, 2012b).
Even if some of them have been rolled back after negative domestic impacts, they are an indication of a
possible anti-trade interpretation of the self-reliance concept in the Food Law (Box 3.3).

The main agricultural policies in place in Indonesia are analysed and discussed in depth in OECD
(2012b). The main policies include price support measures, food consumption subsidies and fertiliser
subsidies, all of which are somehow linked with Indonesia’s self-sufficiency or self-reliance approach to
food security. These policies are quantified in the current policy analysis, together with other
alternatives like unconditional cash transfers, food vouchers and catastrophic insurance for agriculture.

Market price support constitutes the largest share of agricultural support in Indonesia. It affects
several commodities, in particular poultry, rice and sugar, which were the commodities with the highest
percentage of gross farm receipts received in the form of transfers (from consumers and government) in
2010-12 (OECD, 2013c). Rice is the focus of the policy analysis in this report because of its importance
as a major food staple in Indonesia, being the first source of both energy and protein (see Figure 3.10).
As is well known, market price support can only be sustained in the presence of restrictive trade
measures. Other agricultural commodities do not receive so much support in Indonesia because they are
subject to few trade barriers (the case of soybeans), or because they are hardly tradable (for example,
tubers). The costs of market price support measures take the form of efficiency losses and costs for
consumers, which are to a great extent invisible because they are not reflected in budgetary costs.
Alternative trade policy approaches would focus on building freer and more reliable access to regional
and global trade. However, restrictive trade measures remain in place because of strong political
economy pressures and lobbying, which make them difficult to reform.

Rice price support is the result of a combination of various trade and domestic measures, most of
them managed by the public logistics agency BULOG: trade restrictions, interventions in the rice
market and management of a reserve stock system. These three elements are deeply interlinked. Rice
imports and exports are subject to strict quantitative controls. A price band (a guaranteed floor price
called purchasing price for producers and a ceiling price for consumers) is used to trigger the public
procurement of rice or the release of rice from the national reserve managed by BULOG. The Food
Security Agency monitors the prices, and movement of supplies in or out of the rice reserves is called
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for if the producer price is more than +/- 15% away from the government purchasing price for two
weeks in a row. The Food Security Agency can make a recommendation to buy or sell rice reserves.
The recommendation is then approved by the Minister Coordinator for the Economy in concert with
other relevant ministers, and the intervention is carried out by BULOG. The only commodity for which
there is a proper reserve stock system is rice.

Box 3.3. Food security legal and institutional framework in Indonesia

On 18 October 2012, Indonesia’s House of Representatives passed a new Food Law No 18/2012. The law replaced
the previous one voted in 1996. The Food Law contains provisions regarding staple foods whereby exports will be
permitted only after National Food Reserve requirements and domestic food consumption needs have been met, and
imports will be allowed only if the government judges that domestic food production plus National food reserves are not
sufficient for domestic needs. Other aspects of the Food Law relating to priority for domestic production and consumption
of staples reflect what was already the practice. Since 2004, the Indonesian government has controlled imports and
exports of rice according to a system of import and export licenses. No specific commodity is mentioned in the Food Law
and no specific self-sufficiency objective is stated, only the general principle of self-reliance (kemandirian pangan).
However, the strategic plan for 2010-14 established production targets for 39 products. For five food commodities (rice,
maize, soybeans, sugar and beef), the targeted levels aim to achieve self-sufficiency in meeting forecast consumption.

In terms of food affordability, the government is charged with stabilising supply and the prices of staples, and
providing and distributing food staples to the poor. The Law also fixes the objective of improving nutrition and diversifying
consumption, and deals with food safety and labelling. Furthermore, it mandates the creation of a new food-security
“government institution” reporting to the president and with the task of carrying out the orders of the government relating
to the “production, procurement, storing and/or distribution of staple food”. The current Food Security Agency under the
Ministry of Agriculture is the predecessor of this future “super agency”. It currently monitors food availability and food
balances, in particular for the five commodities with self-sufficiency targets, and is responsible for early warning
systems’, developing schemes for rice distribution and food reserves. In addition, it analyses prices, in particular the
volatility of producer prices and underlying trends in consumer prices, and it promotes food diversification and food
safety.

On 9 July 2013, the Indonesian House of representatives passed the new Farmer's Empowerment Law 19/2013.
This law is based on the same principles of food sovereignty (kedaulatan pangan) and food self-reliance or
independence (kemandirian pangan) as the new Food Law, but it makes no reference to food security. This law has a
chapter on farmers’ empowerment focused on education and training, technical assistance, marketing facilities, small
farmers’ land tenure and access to science and technology. The chapter on farmers’ protection allows the use of import
tariffs that adjust so as to maintain favourable prices for farmers. In terms of risk management, the Farmers
Empowerment Law has several provisions, including the establishment of an early warning system. It allows central and
local government to provide compensation after a crop failure, and requires government to assign state or local publicly-
owned enterprises to provide agricultural insurance.

The Food Law requires the Indonesian authorities to maintain reserve stocks of rice. For 2015, the target of 10
million tons has been set for public and private reserve stocks combined. There are four levels of public reserve stocks:
the national food reserve, provincial government reserves, district government reserves and community food reserves.
The Food Security Agency has developed guidelines for managing provincial, district and village reserves. Most of the
public reserve stocks are managed by BULOG and are used for two purposes: price stabilisation and disaster relief. In
addition to public stocks, private stocks are also held by farm households, industry and traders. According to AMIS, rice
reserves in Indonesia at the end of the marketing year have been steadily increasing in recent years, more than tripling
from 2 million tons in 2005/06 to 6.3 million tons in 2013/14. According to a joint estimate from the Food Security Agency,
BPS and the survey conducted by Sucofindo in March 2011 about 20-25% of the reserves were held by BULOG, another
20-25% by farm households and the rest by the industry and traders. The Coordinating Ministry for the Economy
periodically holds meetings with other relevant ministries and decides on reserve interventions by BULOG.

The East Asia Emergency Rice Reserve (currently ASEAN Plus Three Emergency Rice Reserves APTERR) is a
coordination exercise based on the national stocks of member countries, with humanitarian aims. Each country earmarks
a given amount of rice and cash reserves to be used in the context of APTERR in the case of disasters. It is not intended
to be a substitute for trade. The amount earmarked by Indonesia for APTERR is very modest. Most earmarked reserves
are from China, Japan and Korea. This reserve has been used on very rare occasions and its use has been confined to
natural disasters.

1. For example, work with the WFP on the Food Security and Vulnerability Atlas, 2010.
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The result of this combination of rice support measures is a domestic price that has been
systematically higher than the world price since 2009. This harms access to food by the poor because
most of the poor in Indonesia are net buyers of rice. Additionally, although the domestic price is
supposedly stabilised, it is not without negative consequences. During a price hike, such as in 2008,
exports are not allowed. This impedes the transmission of high international prices to the domestic
market, but it also exacerbates the size of the world market spike itself. When world market prices are
lower than the minimum purchasing price, imports are controlled or banned. This isolates Indonesia
from the world market and impedes the development of economic opportunities and commercial
relationships that can be crucial for the quick delivery of imports in the case of urgent need, such as
after a disaster like those described in scenarios 4 (crop failure due to a plant infestation) and 5
(earthquake).

Fertiliser subsidies are a major agricultural policy in Indonesia. The subsidies are provided to
fertiliser companies, which are state-owned enterprises (SOE) required to sell their products below a
Highest Retail Price to small farmers producing on less than 2 hectares. This indirect support only
partially reaches farmers due to inefficiencies of SOEs and rent extraction. Cheaper fertilisers should
stimulate production and lower consumer prices, but the savings are unlikely to be transmitted to
consumers due to the maintenance of a minimum purchasing price for rice. These subsidies are also
supposed to increase the economic returns of farm households, but are not targeted to the poor. >
Raskin® is a domestic food aid programme that delivers rice at subsidised prices, prioritising poor or
near-poor households. Raskin is the largest assistance programme to the poor in Indonesia, and is
thought of as a consumer subsidy to compensate for the negative impacts of price support on access to
food by the poor. It provides relatively small amounts of no more than 10 kg/household/month, which is
less than 10% of average household consumption. Raskin rice accounts for about 8% of total annual rice
sales in Indonesia. Roughly 50% of the entire Indonesian population buys Raskin rice at least once a
year. The SUSENAS database contains detailed information about the households that benefit from
Raskin. Since the same agency, BULOG, manages both the market price support measures and Raskin,
this creates a strong inter-linkage between these measures. BULOG normally obtains the Raskin rice
from domestic public procurement or from imports and, in principle, national reserves cannot be used
for Raskin.

An alternative way of providing domestic food aid, through food vouchers, is also analysed in this
study. It has several advantages: it allows households to spend the subsidy freely on a diversified set of
food items, and it breaks the inter-linkage between rice support and domestic food aid**,

The most important Indonesian social assistance programme after Raskin is the Bantuan Langsung
Tunai (BLT), which is one of the largest targeted cash transfer programmes in the developing world. It
was first introduced as a compensation to the poor for reductions in fuel subsidies in 2005 and was used
for the same purpose in 2008 and 2013. It provides transfers, which change from one year to the next,
and are normally described as Unconditional Cash Transfers (UCT). According to the World Bank
(2012), BLT provides temporary protection for poor households with a very lean administrative
apparatus, but it is not appropriate for the long-term poverty reduction goal. For reaching this goal,
conditional cash transfers, health insurance and school scholarships are considered to be better
instruments. In this study, the BLT programme is examined from the perspective of its contribution to
alleviating transitory food insecurity.

The transfers generated by current Indonesian policies in recent years are presented in Table 3.11.
The amount of price support to rice varies greatly, depending on the international price of rice: it was
negative during the price spike of 2008-09, benefiting consumers rather than producers; and it became
positive again from 2010 onwards, taxing consumers with higher prices. Unconditional cash transfers
under the BLT programme was conceived as an emergency income support measure and, therefore, it
too has a very variable budget that adjusts to changing circumstances. Raskin and fertiliser subsidies
have had a steadily growing budget, with very similar average expenditure in the last eight years.
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Table 3.11. Selected policy transfers in Indonesia

Billion rupiah 2005 2006 207 2008 2000 2010 2011 2012 Hrerd
Rice market price support* -5 927 24180 34329 68679 -27484 71126 90469 140 055 32259
RASKIN* 6 357 5320 6584 12096 12987 13925 15267 20 926 11683
Fertiliser subsidies** 2527 3166 6261 15182 18533 18412 16345 13959 11798
Unconditional cash transfers BLT*** 4487 18619 0 13 966 3844 n.a. n.a. n.a. 8183

* Estimated transfers to producers according to the PSE methodology. Source: OECD PSE Database 2013.
** Budgetary transfers to consumers. Source: OECD PSE Database 2013.
*** Budgetary transfers to households. Source: World Bank (2012b).

Agricultural insurance is another instrument that aims to help farms and farm households to
manage their risk. Insurance programmes that cover significant parts of the agricultural sector are
typically highly subsidised and can have a large budgetary cost. Indonesia does not have a large
government agricultural insurance programme. Since 2008 there have only been two pilot insurance
projects, in the rice and cattle sectors. A stylised rice insurance programme for systemic catastrophic
risks is simulated for rice.

The risk of food insecurity implies a financial risk for the government. Food production shocks,
natural disasters and import price hikes can have a negative impact on the balance of payments and
foreign currency reserves, and they can worsen the country’s ability to import food and to implement
agricultural and social policy measures in response to risky scenarios. Market-based mechanisms can
help to manage this governmental risk, and they have been used by governments in other countries.
Weather index insurance focuses on production risk associated with weather conditions and was used by
the government of Malawi in 2008-11. Call option contracts in the futures markets to lock-in a
maximum price of maize have been used by the government of Mexico. Non-physical “over-the-
counter” instruments, such as derivatives, could also be used (FAO et al., 2011, p23). All these market
tools for managing government risk can potentially complement other policies and ensure their financial
viability across all scenarios. Scenarios in which food insecurity is generated by difficulties with the
balance of payments were not selected by the risk assessment consultation process. However, given the
recent deterioration in Indonesia’s external balance (OECD, 2015), it may be interesting to examine
how these market tools could be used to promote more stable access to imports and hence manage this
type of government risk.

Finally, there are other agricultural programmes that can contribute to food security, such as ad hoc
payments following natural disasters. However, the size of these programmes is currently small and
hence they are not analysed in this study.

The impact of selected policies in the reference scenario

In recent years, the Indonesian government has applied a restrictive trade policy to rice (OECD,
2012b). Imports are limited by quotas, whereas exports are controlled by a strict license system and are,
de facto, banned. The state agency BULOG manages the market through a monopoly on trade, a system
of public procurement and reserve stocks, and a price band (guaranteed floor price for producers and a
ceiling price for consumers). As a consequence of this set of measures, the domestic price of rice in
Indonesia has been significantly higher than the world price in recent years. In 2010, the price of rice in
the world market was 30% lower than the internal price.

The estimated impact of the rice price support policy in the reference scenario (which is the most
likely to occur) depends on assumptions about the degree of price transmission between world market
prices and domestic prices and the degree of adjustment in food consumption to price changes. Based
on the estimated demand system, Table 3.12 shows the simulated impact of the rice support policy in
the reference scenario, when these assumptions are allowed to vary.
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Table 3.12 shows that price support always increases the prevalence of undernourishment, but the
extent to which it does so depends significantly on the assumptions underlying the simulation. With
partial price transmission® and full dietary adjustment to the new prices, the rate of undernourishment
deteriorates by just 2 percentage points, whereas with full price transmission and full dietary
adjustments, the rate of undernourishment could increase by as much as 22 percentage points to 33%,
due to the higher domestic prices. When households fully adjust their consumption patterns in response
to higher rice prices, rice consumption falls by 5%, assuming median elasticities, and the consumption
of other food items such as dairy and vegetables increases. The nutritional consequences of these
changes for the intake of different nutrients deserve further research. Moreover, the change in food
expenditure also squeezes expenditure on non-food items. In the extreme (but unreal) case of no
adjustment in consumption patterns, three quarters of the population would qualify as undernourished.
This suggests that if dietary patterns do not adjust fully, and if whatever adjustment occurs is not
immediate, short-run impacts could be much greater than +2, or +22, extra percentage points. In the rest
of the analysis, partial price transmission (when MPS is used) and full dietary adjustment (when price
changes are involved) will be assumed. This means that when the reference scenario (with MPS in use)
is used as a benchmark, it is assumed that the rate of undernourishment is 2 percentage points above the
‘no-policy’ reference scenario.

Thus, price support measures have very negative impacts on food security in the reference situation
where no shock is involved. As shown below, these negative impacts of the rice price support policy
prevail across several other scenarios as well, particularly in all climate or disaster scenarios that reduce
domestic yields and production, and with all macroeconomic shocks that have broadly-based negative
effects on economic growth. Restrictions on imports increase undernourishment in any domestic food
shortage scenario and strongly damage food security.

Figure 3.14 shows the impact of rice price support graphically, according to the alternative
assumptions in Table 3.12. The figure intends to show that the rate of undernourishment (i.e. the share
of the population below the threshold) is 11%, 13% and 33%, respectively, when there is no price
support, price support but partial price transmission, and price support with full transmission. This
figure illustrates how policies cause horizontal shifts in the distribution of calorie intake over the
population.

Table 3.12. Reference scenario with no shock: Estimated impacts of rice price support policies

Rate of Median calorie intake, Depth of food deficit
undernourishment, % kcal keal
Without price support 11 1990 16
With price support + partial price transmission
Assuming full adjustment of dietary pattern 13 1941 19
Assuming NO adjustment of dietary pattern 26 1726 50
With price support + full price transmission
Assuming full adjustment of dietary pattern 33 1680 94
Assuming NO adjustment of dietary pattern 76 1023 441
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Figure 3.14. Impacts of rice price support on the distribution of calorie intake
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The degree of targeting of both Raskin and BLT is often called into question (World Bank, 2012a,
2012b). The degree of targeting depends on the decisions made at the community level when selecting
eligible households (OECD, 2013c). It is often the case that once a community receives support from
the government that this support is distributed equally among the households in the community,
following an egalitarian social norm. The SUSENAS database includes information on the degree of
targeting. Among the poor, 70% of the households receive Raskin (Figure 3.15). But interpreting this
figure as good targeting is misleading because more than 40% of the non-poor also receive Raskin and
there are recipients of the programme even in the 10% of households with the highest expenditure.
Targeting to the undernourished is more difficult because energy intake is less observable than income
and consumption. This is why the proportion of the undernourished that receive Raskin rice is 50%,
only marginally higher than the proportion of the non-undernourished. The same result applies to the
quantity of Raskin rice, which is only significantly higher for poor households, but is not for the
undernourished.

In practical terms, the data from SUSENAS show that the relative percentage of population
benefiting from BLT across expenditure groups follows a similar pattern, even if Raskin benefits a
larger number of households in all income classes. The demand system for all households in the
SUSENAS sample is used to simulate the impacts of these social programmes on poverty and
undernourishment, assuming the same budgetary outlay for BLT as for Raskin (Figure 3.16).° An
alternative domestic food aid programme that distributes vouchers to the recipients of Raskin is also
simulated. The value of the vouchers per household is equal to the value of the rice subsidy, but the
recipient has the freedom to spend it on other staple food items such as grains, tubers, oils and fats. The
transaction costs of this voucher programme would normally be smaller than those of Raskin, further
increasing its impact on reducing undernourishment.”’
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Figure 3.15. The recipients of Raskin
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Source: SUSENAS database.

Figure 3.16. The impacts of transfers through Raskin, food vouchers, cash transfers and fertiliser subsidy
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Poverty (%) Undemourishment (%)
Raskin -0.2 -14
Food voucher -0.2 2.5
Cash transfer 2.1 -141
Targeted cash transfer -4.8 2.1
Fertiliser subsidy 0.3 0.2

If Raskin were eliminated, the percentage of the poor increases only by a few decimals of a
percentage point, while the prevalence of undernourishment increases by more than 1.2 percentage
points (Figure 3.16). Raskin is directly subsidising rice consumption and having a particular impact on
calorie intake so that it is better targeted to undernourishment than to poverty. The opposite is true for
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the unconditional cash transfers BLT, which reduce poverty by 2.1 percentage points but
undernourishment by less than 1 percentage point. The effect of improving the targeting of BLT is also
simulated by assuming the transfer is made only to the 20% of households with the lowest expenditure.
This reduces both poverty and undernourishment by significantly more than the current programme,
although there are doubts about its feasibility in practice. Finally, food vouchers that can be spent on all
staple foods are more effective than Raskin in reducing undernourishment because vouchers can be
spent on commodities that have a higher demand elasticity than rice, such as grains, tubers, oils and fats.
Food vouchers have a limited impact on poverty (-0.2%) but a significant impact on undernourishment
(-2.5%).

BLT cash transfers are equivalent to an increase in income and, therefore, lead to an increase in
expenditure across all (and particularly non-food) items, but a relatively smaller increase in the
consumption of food items, especially rice and other staples, which have low income elasticities of
demand (Figure 3.17). Raskin is focused on making rice cheaper. This explains why Raskin is better
targeted to undernourishment and BLT deals better with poverty. However, rice demand is inelastic and
a significant part of the Raskin transfer spills over into non-food items. Food vouchers allow households
to diversify the source of calories to grains, tubers, oils and fats, reducing the share of the transfer that
goes to non-food items. These effects, which are stronger for the lower income classes, explain the
greater impact of food vouchers in reducing undernourishment.

Because SUSENAS has no information on fertiliser and insurance subsidies, they have to be
simulated in the demand system using a reduced form. The fertiliser subsidy is assumed to have a low
transfer efficiency of 15% (OECD, 2001)* and it is assumed to be received only by rice-producing
households every year. The amount of government expenditure allocated to fertiliser subsidies is similar
to that for Raskin (Table 3.11), but the estimated impacts of the fertiliser subsidy policy on both poverty
and food security are very modest (Figure 3.16). This is due both to its low transfer efficiency and to its
weak targeting to the poor and undernourished. The estimated impact of these subsidies on lowering
food prices is small.

A fully subsidised insurance programme against catastrophic events is also simulated. It is
triggered only in scenarios 4 (crop failure) and 5 (earthquake). A standard administrative cost of 30% is
assumed and the payment is made to all rice-producing households when triggered. The results are
presented in Figure 3.18 (see next section).

Figure 3.17. Change in median expenditure due to social programmes (percentage points of total expenditure)
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The impact of selected policies across the scenarios

The impacts of rice price support measures on the prevalence of undernourishment in the reference
scenario have already been discussed above. Table 3.12 summarises the results conditional on various
assumptions, including the conservative case of partial price transmission. The whole set of trade
restrictions have a very negative impact on undernourishment not only in the reference scenario but also
in all economy-wide risk scenarios such as an economic crisis (2) and an international fuel price hike
(3).”” The impacts are even larger in domestic shock scenarios that generate rice scarcity in Indonesia,
such as the crop failure due to pest infestation (4) and the earthquake in Sumatra (5),>° for which access
to imports becomes urgent.

In reality, market price support is combined in a portfolio of policies that also includes
unconditional cash transfers BLT, RASKIN and fertiliser subsidies. It could also be combined with crop
insurance. The impacts of combinations of programmes (market price support plus one other, in turn)
are also displayed in Figure 3.18 for three scenarios. Under the reference scenario, the increase in
undernourishment due to price support (1.7 additional percentage points of the population
undernourished) is partly mitigated by Raskin or BLT cash transfers, but only marginal improvements
are obtained from fertiliser subsidies and there is no improvement from crop insurance. In the price hike
scenario, the additional reductions in undernourishment from combining price support with other
programmes are relatively small. In the crop failure scenario, crop insurance is the most effective
programme for reducing the harm of price support on undernourishment, but even with crop insurance,
price support increases undernourishment by 6.9 percentage points. The mitigating effect of crop
insurance is not enough to cancel out the negative impact of price support measures on
undernourishment.

Figure 3.18. The impacts of rice price support combined with other policies in different scenarios
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Figure 3.19. The impact of selected policies across scenarios
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Table 3.13. Impacts of different programmes on the rate of undernourishment (change in percentage points)
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* Market Price Support (MPS) means trade restrictive measures plus domestic price support measures. The impact of MPS on the reference
scenario is estimated in the range 2 — 22%, depending on assumptions; the most conservative number 2% (partial price transmission + full dietary
adjustment) is presented in this table.

Table 3.13 summarises the impact of different shocks on the prevalence of undernourishment (in
percentage points) and the estimated capacity of different policy programmes to mitigate these
consequences. The first column shows the average number of years per occurrence of the conditions
described in the scenario, and is hence inversely related to the frequency. For example, a rice price spike
in international markets is expected on average every 30 years, indicating an expected frequency
(probability) of 0.033. The other columns of the table show the change in the rate of undernourishment,
relative the situation where the scenario occurs but no measure is adopted. The change in the rate is
given in percentage points of the population.

Table 3.13 shows that Raskin, cash transfers BLT, food vouchers and the fertiliser subsidy improve
the undernourishment situation in all scenarios, but targeted BLT transfers do so the most, while the
impacts of fertiliser subsidies are only marginal. Trade restrictions accompanied by market price
support worsen the undernourishment situation in all scenarios, except for the least frequent scenario of
a rice price spike in international markets. Considering the significant adverse impact of this policy
package on undernourishment in all scenarios, including the reference scenario, apart from scenario 1,
rice price support cannot be considered a robust policy for addressing transitory food insecurity. Crop
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insurance is unable to improve the prevalence of undernourishment except in the disaster scenarios 4
(crop failure) and 5 (earthquake).

The impacts of different policy instruments need to be evaluated keeping in mind their
consequences under all possible scenarios as well as the likelihood of each scenario. The positive and
negative impacts in Table 5.3 should be evaluated in the light of the corresponding assumed
probabilities for each scenario. These probabilities are the frequencies obtained as the inverse of the
expected number of years per occurrence given in the first column of Table 3.13. These probabilities are
used to calculate a weighted average of impacts across all scenarios, which are presented in Table 3.14.

There is a lot of policy relevant information summarised in this table. The Raskin and BLT
assistance programmes are able to reduce the shock to undernourishment by 1.0 and 1.2 percentage
points on average. This means a considerable reduction of the impacts of the shocks on
undernourishment by more than half, on average. Food vouchers, with an average reduction of
2 percentage points, perform better Raskin, and targeted cash transfers with reduction of 2.6% are even
more effective on average. In fact, targeted cash transfers are the only programme that is able to fully
overcome the shock on food security, reducing the prevalence of undernourishment beyond the increase
due to the shocks on average. On the contrary, rice price support, with its associated trade restrictions,
increases the shock on undernourishment by 2.4 points on average, more than doubling it from 2 points
to 4.4. This is due to its negative effects across most of the scenarios, with the exception of scenario 1.
Fertiliser subsidy and crop insurance have only small impacts on reducing the prevalence of
undernourishment on average (0.2 percentage points).

The OECD Framework for the Analysis of Transitory Food Insecurity set out in section 2 includes
the use of portfolio analysis to identify best policy practices for improving transitory food security. This
means analysing the impact of policies from the double perspective of their average impacts on the rate
of undernourishment and the variability of these impacts. For this purpose, the average impact of the
different policies across scenarios is not enough and some estimation of the variability is needed. The
last row in Table 3.14 displays the change in the (probability-weighted) average standard deviation of
the impact of the shock when a given policy is in place. Cash transfers, in particular if they are targeted,
are the most effective policy for reducing the variability of the impacts of the shocks on the rate of
undernourishment. Fertiliser subsidies and crop insurance have a very small variability of impact, since
their impacts tend to be small in all or most cases. Raskin and food vouchers do not reduce the
variability due to the shocks because these policies are more effective in the reference scenario in which
the recipients are well identified as compared to scenarios under an external shock. Rice price support
also increases the variability in the impacts of the shocks. Overall, rice price support measures are
increasing the risk of undernourishment.

Table 3.14. Average effect of policies on the shocks to the rate of undernourishment
and its standard deviation

Changes in rate of undernourishment due to policy, percentage points
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Average impact 2.0 +2.4 -1.0 -2.0 -1.2 -2.6 -0.2 -0.2
Standard deviation of impact 3.3 +0.53 +0.34 +0.65 -0.20 -0.47 -0.03 -0.01

MANAGING FOOD INSECURITY RISK: ANALYTICAL FRAMEWORK AND APPLICATION TO INDONESIA © OECD 2015



72 - 3. ANALYSIS OF FOOD INSECURITY RISK IN INDONESIA

Notes

1.  Another important source of information for local analysis of transitory food insecurity in
Indonesia is the Food Security and Vulnerability Atlas of the World Food Program (WFP 2009,
2012). It provides detailed information on the vulnerability to food security risk in different
districts. The Cost of Diet Methodology (Baldi et al., 2013) allows to estimate the local monetary
needs for a good diet.

2. This report defines nine regions for seven groups of islands, separating Jakarta and Bali from Jawa
Island.

3. All data and figures in this section on poverty and undernourishment and in the next section on
nutritional outcomes are based on data from SUSENAS database and calculations by the OECD
Secretariat.

4. BPS sets the regional poverty line and food poverty line for urban and rural households separately.
When the household is located in an urban area, its total expenditure is compared with the urban
(food) poverty line to judge whether it is (food) poor.

5. A household is classified as farm household when the occupation of the household head is an
employer in agriculture (including self-employment).

6. Figure 3.6 shows an increase in the rate of undernourishment from 2008 to 2009. The FAO record
a reduction in the same period. This is the result of the different threshold and distribution between
our calculations and FAOs. Additionally the FAO publishes its results in the form of three year
moving averages, which captures better trends than variability.

7. Child malnutrition is one of the more extensively used indicators of nutritional outcomes.
According to FAO the percentage of children under five years of age who are underweight has
been reduced in Indonesia from 30% in 1992 to 25% in 2000 and 19% in 2010. This information is
not available in SUSENAS database.

8. The large shares of rice in calorie and protein intake are confirmed with similar shares of supply
calculated by FAO.

9. See Warr and Yusuf (2014). The quantification exercise consisted in estimating the consequences
of each scenario in terms of income for each rural and urban centile household and in terms of
relative prices.

10. Although there are several indicators of food insecurity, some of which have been discussed and
presented in Chapter 1, the analysis in Chapters 2 and 3 is focused on the prevalence of
undernourishment. The demand simulation model allows similar analysis and quantifications for
other indicators, such as poverty, food poverty and those indicators based on other nutrients
(e.g. protein intake).

11. This section draws heavily on a consultant paper by Peter Warr from the Australian National

University.

12. By contrast, in the Philippines, the peak monthly retail price of rice in June 2008 was 62% higher
than the annual average retail price in 2007 following the international price hike of about 200%
that occurred between September 2007 and May 2008.

13. The IFLS is a longitudinal survey in Indonesia, whose sample is representative of about 83% of the
population. The first wave of the survey was conducted in 1993-4, and the fifth wave (IFLS-5) will
be in the field in 2014-15. It is conducted by RAND.
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14. A third version of this scenario was also run, but not retained for discussion, in which an
ad valorem tariff of 35% was used (which restricts the initial volume of imports of rice by the same
amount as the quantitative restriction, but allows some price transmission to the domestic market).
In this version, the rate of undernourishment increases, but by less than in scenario 1-b.

15. These price transmission parameters were derived from simulations using the INDONESIA-E3
general equilibrium model. The almost zero price transmission in scenario 1-a is due to policy, that
is import and export bans. The almost 50% price transmission in scenario 1-b reflects both policy
aspects (import restrictions) and other physical or economic factors influencing price transmission.

16. The extent of the food deficit indicates how many calories per capita would be needed to lift the
undernourished from their status, everything else being constant. The numbers do not match with
the FAO numbers because we use real household data while FAO calculations are based on
assumed distributions of calorie intake.

17. Warr and Yusuf (2014) also examined the impact of the import quota on food insecurity using a
general equilibrium modelling framework. They found that the reduction in permanent poverty
incidence that would result from lower domestic rice prices if the restriction was eliminated
(assuming the export restrictions remain operative) far outweighs the increase in poverty that was
averted by preventing the transmission during the international price surge. Similar results could be
expected with regard to food security.

18. BPH is a small, fast-breeding insect that invades the stalks of rice plants. Its feeding causes
“hopper burn”, but it also carries two damaging viral diseases of rice (ragged stunt virus and grassy
stunt virus) which can be as damaging to the rice crop as the feeding of the BPH itself.

19. See http://ricehoppers.net/2014/01/the-threat-to-rice-production-in-java-in-2014-by-planthopper-
pest-outbreaks/.

20. The BPH is also a major pest elsewhere in the region, including Thailand, Cambodia and Vietnam.
In the mid-1980s, outbreaks of BPH infestation occurred throughout Southeast Asia. Repetition of
this kind of event could cause an increase in world rice prices at the same time as the fall in
production in Indonesia. However, the likelihood of this coincidence of events is reduced by the
fact that the BPH is not mobile in the short-run between Indonesia and mainland Southeast Asia.
Furthermore, unlike Indonesia, other Southeast Asian countries, such as Viet Nam, have restricted
overuse of pesticides, reducing the probability of an outbreak in their country.

21. TERM (The Enormous Regional Model) is a “bottom-up” CGE model of Australia, which treats
each region as a separate economy. A version of TERM exists for Indonesia. See Wittwer, 2012,
and http://www.copsmodels.com/term.htm

22. OECD (2014) provides more details of this policy and quantitative estimates of the impacts of the
fertiliser subsidy on agricultural production and income in Indonesia.

23. Raskin means “rice for the poor” in Indonesian. Formally, the programme is called “Beras
Bersubsidi bagi Masyarakat Berpenghasilan Rendah”.

24. BULOG manages rice imports and the purchase of rice from domestic producers. If the subsidised
rice program Raskin were converted to a voucher program, it would reduce the necessity for
BULOG to import rice or to purchase it internally. Various Indonesian experts consider that
breaking the interaction between these policy measures would be an important reform step for
Indonesia.

25. The partial price transmission scenario is simulated according to the results of the general
equilibrium model for Indonesia known as INDONESIA-E3 (Warr and Yusuf, 2013).
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26. Per household cash transfer was calculated so that total budget including 5.4% programme
administrative cost equals 2010 budget outlay of Raskin programme.

27. In the simulations in this paper the transfer efficiency of Raskin and food vouchers is assumed to
be the same. The estimated gains on reducing undernourishment are just due to the possibility of
using the subsidy for food items with higher demand elastic than rice.

28. The transfer efficiency of a policy measure is the percentage of the government disbursement that
reaches the intended recipients. Transfer efficiency is typically less than 100% because of
“leakages” to unintended recipients (e.g. economic rent captured by ‘middlemen’), and deadweight
losses (=economic inefficiencies).

29. The same impact on undernourishment of +2 percentage points is applied to scenarios 2 and 3 in
the analysis in this section.

30. The impact of the earthquake in Sumatra will be smaller than the broader crop failure that affects
all Indonesia. The increase in the prevalence of undernourishment is assumed to be +4 percentage
points in Indonesia and +6 in Sumatra, compared to the estimated +9 in scenario 4 (Figure 3.18).
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Annex 3.A

Estimation of a household food demand system in Indonesia’

The Almost Ideal Demand System (AIDS) is a standard economic model for representing a
demand system, first proposed by Deaton and Muellbauer (1980). The strengths of this model are that
1) it is based on utility maximisation, 2) it gives a first-order approximation to any demand system, and
3) by means of restrictions on parameters, it embodies and can test ideal properties of demand such as
homogeneity of degree zero in prices and symmetry of reactions to price changes across commodities.
A typical equation of the AID system is written as

Wip = «; + Z]]/Ulnp] + ﬁiln{xh/})}, i= 1,2, ,I [1]

where wyy, is the share of expenditure for commodity i for household h, p; is the price of commodity j,
Xy, 1s total expenditure for household h , and the price index, P, is given as

InP = ay + Yy aylnp, + %Zij Yijlnpilnp;. (2]

This specification is interpreted as follows: the share of expenditure on commodity 7 is a function
of the prices of all commodities and real expenditure. The parameters a;,y;;, and B; are, respectively,
the share-specific constant, price effect and expenditure (or income)’ effect. The more familiar
properties of demand functions (price and income elasticities) are functions of these share parameters
and other data. For this system to be consistent with utility maximisation, three sets of restrictions on
parameters must hold, namely:

ma=1Y0 Yij = 0, X718 =0,
i17ij =0,
Yij = Vji-

The first set of restrictions is the “adding-up” property, which ensures that the expenditure shares
sum to one (3 w; =1). The second set of restrictions ensures that each demand function is
homogeneous of degree zero in prices and expenditure (income). The third set of restrictions implies
Slutsky symmetry. Together these properties reflect the underlying assumption that the consumer is a
rational decision maker. These restrictions can either be imposed during estimation, or tested post-
estimation.

This system of equations must be estimated together since the disturbance terms for each share are
inevitably correlated with each other due to the adding-up property, and various parameters (the as and
ys) appear in all equations.3 To avoid nonlinearity of the system, Deaton and Muellbauer (1980)
replaced the price index, defined in [2], by Stone’s price index, namely:

InP* =YL w;lnp;. [3]

This specification is called Linear Approximate AIDS (LA-AIDS) and allows linear estimation by
a system estimator such as the Seemingly Unrelated Regression (SUR) estimator.
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Estimation by sub-samples

Household consumption will react differently to price and income changes according to the
household’s food preferences, its access to commodities, its income level, and its own countervailing
measures such as own-production. Therefore, the total sample of households is subdivided by region, by
expenditure class, and by farm and non-farm type, in an attempt to capture systematic parameter
differences between these sub-groups.

Each region in Indonesia differs in terms of dietary culture and economic aspects such as industry
structure and market infrastructure. For this study, Indonesia is divided into four areas according to
similarity of consumption pattern and geographical closeness: Sumatra, Jawa (including Jakarta and
Bali), Sulawesi/Kalimantan, and Papua/Malku/Nusa Tenggara.

To allow for different price responses for farm and non-farm households, the total sample is also
divided between these two types. 30% of households in SUSENAS are identified as farm households,
although the proportion varies by region. Part of the food that farm households consume is produced on
their own farm. Therefore, both purchased and own-produced rice are summed in the estimation for
farm households, while in the case of non-farm households all rice is purchased. An increase in the
price of a commodity produced on the farm creates an incentive to expand market sales and reduce own-
consumption. Thus, the estimated demand parameters are expected to differ for farm households due to
capture their simultaneous production and consumption decisions. For non-farm households with a
positive value for own-consumption of food commodities, the calorie intake from own-production is
treated as constant.

The data show that, for some commodities such as meats, there is a non-linear relationship between
the share of expenditure on that good and total expenditure. That is, the ceteris paribus increase in the
expenditure share becomes smaller as one moves to higher income levels. Banks et al. (1997) proposed
a method for estimating nonlinear curvature of the Engel curve by adding quadratic term in real income
to each equation [1] of the system. Instead of applying this method, which increases the calculation
burden, the sample is sub-divided by expenditure classes, allowing the average differences in
expenditure parameters with expenditure level to be entirely data-driven. The sub-division by
expenditure class is done differently for farm and non-farm households. Non-farm households are
divided into five sub-samples by expenditure quintile. Farm households are divided into two sub-
samples: those with expenditure less than the 40™ expenditure percentile and those with expenditure
between the 40™ and 100™ percentile.*

Dealing with zero expenditure observations

The issue of zero expenditure shares for some commodities has received substantial attention in the
literature. This issue is crucial when using microdata, which tend to contain numerous zero shares
because of corner solutions to consumption decisions, inaccuracy of data processing and missing
responses by households. Our SUSENAS data have a non-negligible share of zeros: while only 3% of
the households report no rice consumption, 40% do not consume grains & tubers and 60% do not
consume meat. The existence of zero shares creates bias in the estimated parameters.

Many empirical applications of the AIDS model confronting this issue follow Shonkwiler and Yen
(1999), who offered a constant two-step (CTP) estimation procedure to correct for sample selection
estimation biases. They consider the following system of equations, explicitly separating the decision on
whether a household consumes a particular good from that of sow much of it is consumed. The model is
re-specified as

Win = din Wi [4]
The participation equation (first-step equation) is

dip = z{p6; + vip, [5]
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where

d _{1 if dj >0
=0 ifdy, <0

The amount equation (second-step equation) is
Win = YinBi + €in- [6]

The subscripts, i and h, denote the ith equation of the demand system of household /4. w is
expenditure share for a particular good and d is a binary variable indicating whether or not consumption
occurs. The asterisk indicates a latent variable, which is not observed in the data. y and z are exogenous
regressors. Equation [6] corresponds to the LA-AIDS equation.

Following Type I Tobit estimation (Wooldridge, 2002), equation [5] is estimated as a Probit
model, to obtain the inverse Mills’ ratio %. Inserting this value into the second-step equation
indi
corrects for the bias caused by the presence of zero expenditure. The second-step equation is therefore
defined as

Win = ©(z{,8)xi,B; + 0;$(2,6) + &in [7]

where &, = wy, — E(Win| Xin, i )°. @ and ¢ are the cumulative distribution function (CDF) and the
probability density function (PDF) of the normal distribution. ¢ is a parameter to be estianted and ¢
is the disturbance term.

Shonkwiler and Yen (1999) and Drichoutis et al. (2008) argue that the variance of the error term
& 1s inevitably heteroskedastic by construction, which renders the estimator from the Shonkwiler and
Yen procedure inefficient (although it does not imply bias for the parameter estimates). One solution to
this problem would be to use variance-weighted regression. However, estimation of variance is not
straightforward. Thus, most relevant work (e.g. Tafere et al., 2010) uses robust standard errors, which is
the method followed here.

Since the model in [7] is scaled by the CDF, the expenditure shares do not sum to 1. The model is
estimated by dropping one equation (the share of ‘other foods”), implying that the share of expenditure
on other foods is 1 minus the sum of other expenditure shares (Yen et al., 2003).° The relationships
between elasticities and expenditure shares arising from the budget constraint are used to calculate the
price and expenditure elasticities of the demand for other foods. ’

Fixed-effects estimation to control for heterogeneity in households

Unlike other studies such as Tafere et al. (2010) and Flordeliza et al. (2013), the analysis reported
here uses panel-data estimation to make the best use of the three-year panel survey to control for
unobserved household-specific effects. Specifically, the within estimator (or fixed-effects estimator) is
used to estimate the CDF-augmented LA-AIDS model given in equation [7]. Household-specific effects
and time-specific effects are incorporated in equation [7], denoted by the use of the time subscript ¢ to
obtain the estimating equation given by [8]:

Wine = P(26) X Bi + 0:P(2(n6;) + ap ({1, 8;) + P (2], 6:)dp + Eie. [8]
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The within estimator is applied to equation [8], which implies estimating

(9]

Wine — Wine = (@i + @) [®(2{:6;) — @(2],.6)] + Z Bii|® (it 8) D jne — P (20,6 D e |
j
+¥i| @2 6)RER: — ® (2}, 6)REn;| + ;| (2{1:6:) — (2} 6))]
+p09;[®(z{,6;)d09 — P(z},,,6,)d09]+p10;[P(2},:8;)d10 — ®(2],,6,)d10] + (i,

where variables with a bar indicate the three-year average, Inp;;, is log of price of good i for household
h at time t, RE}; is real expenditure for household h at time t, d09 and d10 are dummies for 2009 and
2010, and {ipe = Wine = Wine = [EWine| Xine, Zine ) = EWine| Xine Zine )] Equation [9] is estimated
by the SUR estimator with the equation for the composite commodity ‘other foods’ dropped.

Data construction

Information on expenditure shares and total expenditure comes from the SUSENAS panel. In this
study, thirteen commodities/commodity groups are distinguished: rice, grains & tubers, seafood, meats,
eggs & milk, vegetables, soybeans & nuts, fruits, oils & fats, delicatessen items & drinks, seasoning
(mostly chili pepper, salt, sugar), other foods, and one non-food aggregate.

For composite commodity groups (that is, all groups except rice), price index data from the
Consumer Price Indices from 2008 to 2010 collected by BPS are used rather than weighted averages of
unit values.® The data source provides price indices (2007=100) for the eleven food aggregates plus
non-foods in 66 cities covering all 33 provinces in Indonesia. The price data from each city are assumed
to apply to all households located by SUSENAS within that same administrative zone. In the case of
rice, price is calculated by dividing the value of rice purchased by quantity of rice purchased in
kilograms, and averaging the unit value at the level of the administrative zone.

Estimation

The system of demand equations defined in [1] is estimated using the two-step procedure given in
equations [5] and [6]. Estimation is carried out for each sub-sample for the period 2008-10. Around
50% of the estimated parameters are significant at the 10% level. In this study, the significance of
coefficients may have been affected by insufficient variation in regional prices. Values of R-squared
were low, ranging between 0.001 and 0.7; however, it must be borne in mind that this is to be expected
when fitting models with relatively few parameters to a large number of observations. In such cases,
low R-squared values can nevertheless be associated with highly significant F-values for goodness-of-
fit.

Most of the coefficients for own-price effects on share, y;;, are significantly positive except for
meats. This implies that with real income fixed, a ceteris paribus increase in own-price expands the
expenditure share for most goods.” Coefficients for the effect of a real expenditure change on
expenditure share, (the 3;), are mostly positive for grains & tubers, meats, eggs & milk, fruits, prepared
food (delicatessen), and non-food goods. This is consistent with the idea that these are luxury goods,
whose demand increases more than proportionately with an increase in real income, while the rest are
staples or ordinary foods. Furthermore, non-food has largest income response parameter among the
luxury goods, indicating that income growth will increase the relative expenditure share of the non-food
category.
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Calculation of elasticities

Elasticities of demand measure the percentage change in demand caused by a 1% change in a
particular price or in income, holding everything else constant. They are very important information for
consumer analysis and policy design since they make it possible to simulate consumers’ reactions to
external shocks (e.g. like income and price changes due to natural disasters) and policies. A virtue of the
AIDS model is that it implicitly provides elasticities of demand for each household, which are derived
from the estimated model parameters and information on total expenditure and expenditure shares.

The formula for the uncompensated (Marshallian) price elasticities is as follows'?,

& = _6ij+%_6i:;_]i [10]
where 6;; = 1if i =j and §;; = 0 otherwise. ¢; ; is the own-price elasticity of demand. The signs of
the own-price elasticities are expected to be negative, that is, an increase in the rice price reduces the
demand for rice (except in the textbook case of a Giffen good). &; ; (i7)) is a cross-price elasticity of
demand. Cross-price elasticities are negative when the two commodities in question are complementary
and they are positive when the two goods are substitutes.

The expenditure elasticities of demand are given by

=241, [11]

wi

Expenditure elasticities can be interpreted as income elasticities under the assumption that savings
are a constant proportion of income. A summary of the estimated elasticities for each of five
expenditure groups for Indonesia in 2010 is presented in Tables 3A.1 and 3A.2.

Notes

1. This econometric analysis was undertaken in collaboration with Hiroaki Ogawa, Osaka University.

2 Expenditure effects are often interpreted as income effects, implying either that all income is spent
on commodities or that expenditure on commodities (and hence also saving) is a constant share of
income.

3. Deaton and Muellbauer (1980, p316 and Appendix) suggest exogenously setting «  equal to
minimum expenditure in each sub-sample. The parameter is then interpreted as the expenditure
required to achieve a minimum necessary standard of living when prices are equal to unity.

4. The reason for using only two expenditure classes for farm households is the smaller number of
households of this type. If more classes were used, some regional sub-samples would become too
small for econometric estimation.

5. The conditional mean of wy, is given as the probability-weighted sum of the mean conditional on
consumption; E(Wip | Xin, Zin ) = P(din = 11Zin) E(Win [Xin Zin; Vin > —2in8;) = P(z,8)xin B +
0i$(z{,,6;). See Wooldridge (2002, p672).

6. Drichoutis et al. (2008) argue that this method is ad hoc but practical. They also mention that the
whole system can be estimated as it is without dropping one equation (there is no singularity when

the adding-up property is not imposed), but that in this case the shares do not sum to 1, thereby
causing model inconsistency.

7.  For details, see Yen et al. (2003, p460, footnote 9).
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8. Using unit values for consumption analysis has certain economic and statistical problems. See
Deaton (1988).

9. This implies that only meats have a compensated (Hicksian) demand price elasticity smaller than

one. The coefficients on own-prices in the AIDS model y;;, are negative when compensated own-
pi 0qi(p) . . .. . . ow;
——————1s larger than unity and positive otherwise since —— = y;; =
ai(p) 9p; 8 yanep oinp, Vil
w;(1 —1n; ;). The compensated elasticity indicates pure substitution between goods caused by

change in their relative price with real income unchanged.

price elasticity, 7; ,, =

10. This formula gives an approximation of the exact elasticities. Green and Alston (1990) found that
this formula approximates elasticities calculated with true formula very well and there is little
difference. For simplicity of calculation of elasticities, we use this formula.
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Estimated elasticities

Table 3A.1. Own-price elasticities of demand for Indonesia in 2010

0-20 60-80

Variable Obs Mean Std. Dev. Min Max Variable Obs Mean Std. Dev. Min Max
elp1 2643 0.413 2519 -4.994 4.996 Grains elpl 4085 -2.698 1190  -4.997 4.884
e2p2 11084 -0.389 0.316 -0.827 4.849 Rice e2p2 11652 0.063 0.660  -0.908 4.883
e3p3 8718 -0.364 0.983 -4.758 4.922 Seafood e3p3 10 951 -0.712 0.673  -4.890 4,985
edpd 1511 -1.865 1.409 -4.998 4.980 Meat edp4 5442 -1.775 1.107 -4.975 4.451
e5p5 6308 -1.601 1.258 -4.994 4973 Eggs/Milk e5p5 10724 -1.135 0.934  -4877 4.991
€6p6 11 360 -0.760 0.464 -4.382 4.899 Vegetables e6p6 11 896 -1.118 0.258  -4.566 3.619
e7p7 8383 -1.062 0.656 -4.987 4.908 Soybeans/Nuts e7p7 9755 -0.944 0.357  -4.612 4.870
e8p8 5175 -1.433 1.016 -4.982 4.560 Fruits e8p8 9408 -0.720 0.647  -4.762 4.803
e9p9 10903 -0.851 0.747 -4.678 4,982 Oil/Fat e9p9 11796 -0.897 0.357  -4.930 4.030
e10p10 11196 -1.267 1.051 -5.000 4.903 Ready-made e10p10 12 301 -1.172 0.666  -4.999 4.497
e11p11 11511 -1.056 0.892 -4.989 4.994 Seasoning el1pt1 11881 -0.731 0.816  -4.966 4,909
e12p12 6726 -1.155 0.648 -4.982 2.293 Non food e12p12 10171 -0.688 0.715  -4979 4.949
e13p13 12150 -0.956 0.860 -4.984 4.980 Other food e13p13 12433 -1.206 0549  -4.916 1.643

20-40 80-100
Std.

Variable Obs Mean Std. Dev. Min Max Variable Obs Mean Dev. Min Max
elp1 2719 -2.367 2.038 -5.000 4,983 Grains elp1 3845 -2.887 1623 -4.999 4,993
e2p2 11613 -0.331 0.375 -0.822 4.629 Rice e2p2 11733 -0.030 0.808  -0.903 4.940
e3p3 10015 -0.340 1.112 -4.976 4,999 Seafood e3p3 11212 -0.794 0.631  -4.938 4.900
edp4 2775 -2.045 1.424 -4.992 4.853 Meat edp4 7984 -1.274 1.057  -4.99% 4.957
e5p5 8291 -0.635 1.614 -4.988 4.992 Eggs/Milk e5p5 11036 0.052 1453 4999 5.000
ebpb 11812 -0.963 0.309 -3.645 4.553 Vegetables €6pb 11889 -1.048 0.268  -4.802 3.350
e7p7 8978 -1.128 0.516 -4.994 0.100 Soybeans/Nuts e7p7 10213 -0.633 0.856  -3.968 4978
e8p8 6993 -1.266 1.000 -4.989 4.879 Fruits e8p8 10729 -0.301 1.051  -4.99 4.976
e9p9 11394 -0.888 0.863 -4.985 4.991 Oil/Fat e9p9 11875 -0.785 0.461  -4.780 4784
e10p10 11891 -1.018 1.161 -5.000 4.930 Ready-made e10p10 12293 -0.682 0.705  -4.852 4.940
el1p11 11898 -1.076 0.748 -4.882 4.975 Seasoning el1p11 11824 -1.073 0.871  -4.998 4,987
e12p12 8911 1117 0.667 -4.987 2.364 Non food e12p12 10 033 -0.596 0796  -4.824 4.950
e13p13 12 425 -1.378 0.615 -4.939 4.957 Other food e13p13 12437 -0.987 0.509  -4.302 3514

40-60 Total
Std.
Variable Obs Mean  Std. Dev. Min Max Variable Obs Mean Dev. Min Max
elp1 3479 -2.789 1.449 -4.998 4.956 Grains elp1 16 771 -2.216 2092  -5.000 4.996
e2p2 11 647 -0.147 0.523 -0.835 4973 Rice e2p2 57729 -0.164 0.594  -0.908 4973
e3p3 10 600 -0.820 0.647 -4.980 4.959 Seafood e3p3 51496 -0.621 0.847  -4.980 4.999
edpd 4057 -1.855 1.264 -4.999 4.945 Meat edpd 21769 -1.647 1223 -4999 4.980
e5p5 8661 -1.282 1.827 -4.999 4.980 Eggs/Milk e5p5 45020 -0.846 1553  -4.999 5.000
€6p6 11871 -1.085 0.316 -4.972 3.889 Vegetables e6p6 58 828 -0.997 0.353  -4.972 4.899
e7p7 9337 -1.151 0.417 -4.985 4785 Soybeans/Nuts e7p7 46 666 -0.974 0623  -4.99%4 4,978
e8p8 8122 -0.567 0.809 -4.830 4.965 Fruits e8p8 40 427 -0.764 0.996  -4.996 4.976
e9p9 11616 -1.108 0.496 -4.971 3.246 Oil/Fat e9p9 57 584 -0.906 0620  -4.985 4,991
e10p10 12 047 -1.197 0.994 -4.993 4.991 Ready-made e10p10 59728 -1.063 0.955  -5.000 4,991
e11p11 11763 -0.974 1.023 -4.991 4.953 Seasoning el1pt1 58 877 -0.981 0.884  -4.998 4.994
e12p12 9544 -0.884 0.632 -4.970 4.493 Non food e12p12 45385 -0.862 0732  -4.987 4.950
e13p13 12429 -1.316 0.559 -4.994 2.964 Other food e13p13 61874 -1.169 0.652  -4.994 4.980
Average elasticities
0-20 20-40 40-60 60-80 80-100
elp1 0.41 2.37 -2.79 2.70 -2.89 Grains
e2p2 -0.39 -0.33 -0.15 0.06 -0.03 Rice
e3p3 -0.36 -0.34 -0.82 -0.71 -0.79 Seafood
edpd -1.86 -2.04 -1.85 -1.78 -1.27 Meat
e5p5 -1.60 -0.64 -1.28 -1.14 0.05 Eggs/Milk
e6p6 -0.76 -0.96 -1.09 -1.12 -1.05 Vegetables
e7p7 -1.06 -1.13 -1.15 -0.94 -0.63 Soybeans/Nuts
e8p8 -143 -1.27 -0.57 0.72 -0.30 Fruits
e9p9 -0.85 -0.89 -1.11 -0.90 -0.79 Oil/Fat
e10p10 -1.27 -1.02 -1.20 147 -0.68 Ready-made
el1p11 -1.06 -1.08 -0.97 0.73 -1.07 Seasoning
e12p12 -1.16 -1.12 -0.88 -0.69 -0.60 Non food
e13p13 -0.96 -1.38 -1.32 -1.21 -0.99 Other food
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Table 3A.2. Expenditure elasticities of demand for Indonesia in 2010

0-20 60-80
Std.

Variable Obs Mean Std. Dev. Min Max Variable Obs Mean Dev. Min Max
elm 4692 1.525 0.720 -2.865 4,981 Grains elm 6 652 0.235 1.102 -4.986 4764
e2m 11067 0.085 0.533 -4.895 0.807 Rice e2m 11626  -0.269 0.753 -4.949 0.877
e3m 8788 0.965 0.192 -3.584 4.728 Seafood e3m 10993 0.668 0.385 -4.878 0.978
edm 1572 1.039 0.806 -3.327 4.930 Meat edm 5558 1.045 0.365 -3.030 4,634
ebm 6957 0.854 0.385 -3.768 4.691 Eggs/Milk ebm 10 852 0.664 0.336 -3.495 0.998
ebm 11365 0.795 0.224 -4.214 0.984 Vegetables ebm 11880 0.513 0.409 -4.803 0.976
erm 8564 0.743 0.340 -4.181 2.225 Soybeans/Nuts e’m 9755 0.610 0472 -4.900 1.434
e8m 5263 1.170 0.625 -3435 4.822 Fruits e8m 9437 0.769 0.438 -4.887 1.604
e9m 11041 0.762 0.180 -4.598 1.101 Oil/Fat e9m 11855 0.410 0.400 -4.977 0.963
e10m 11759 1.322 0.285 0.968 4.827 Ready-made e10m 12 401 1.005 0.101 -3.241 4.266
ellm 11707 0.752 0.329 -4.958 0.995 Seasoning ellm 11976 0.482 0.553 -4.844 0.985
e12m 7272 1.048 0.375 -1.897 3.017 Non food e12m 10 199 0.774 0.283 -2.052 1.932
e13m 12437 1.313 0177 -0.142 2.571 Other food e13m 12438 1.329 0.123 0.899 2.858

20-40 80-100
Std.

Variable Obs Mean Std. Dev. Min Max Variable Obs Mean Dev. Min Max
elm 5592 0.957 1.072 -4.915 4,954 Grains elm 7607 0.348 0.736 -4.839 4,013
e2m 11 596 0.065 0.557 -4.721 0.829 Rice e2m 11713 -0.229 0.852 -4.973 0.881
e3m 10 155 0.918 0.208 -3.324 3.878 Seafood e3m 11221 0.433 0.565 -4.996 0.963
edm 2908 0.947 0.567 -4.098 4.924 Meat edm 8094 0.725 0.317 -3.532 2.939
e5m 9059 1.085 0.529 -4.193 4.970 Eggs/Milk ebm 11597 0.393 0.678 -4.866 0.984
ebm 11813 0.692 0.284 -3.741 0.972 Vegetables ebm 11833 0.274 0.599 -4.980 0.926
e7’m 9105 0.711 0.386 -3.997 2.537 Soybeans/Nuts e’m 10 234 0.325 0.691 -5.000 2.652
e8m 7133 0.808 0.395 -4.175 4.757 Fruits e8m 10 899 0.380 0.611 -4.939 1.744
e9m 11 596 0.641 0.236 -4.370 0.979 Oil/Fat e9m 11894 0.213 0.605 -4.821 0.972
e10m 12 261 1.191 0.203 0.454 4.871 Ready-made e10m 12410 0.820 0.236 -4.142 2499
ellm 11988 0.718 0.343 -4.379 0.993 Seasoning ellm 11885 0.241 0.721 -4.993 0.957
e12m 9153 0.824 0.332 -4.487 1.662 Non food e12m 10 564 0.558 0.513 -4.999 3.381
e13m 12438 1.323 0.151 0.706 2.856 Other food e13m 12438 1.269 0.098 0.977 3.289

40-60 Total
Std.

Variable Obs Mean Std. Dev. Min Max Variable Obs Mean Dev. Min Max
elm 5951 0.575 1.336 -4.945 4,984 Grains elm 30494 0.661 1.111 -4986  4.984
e2m 11611 -0.075 0.661 -4.943 0.851 Rice e2m 57613  -0.087 0.699 -4973  0.881
e3m 10 631 0.823 0.243 -3.362 1.206 Seafood e3m 51788 0.748 0.406 499  4.728
edm 4173 0.937 0.395 -3.673 4.863 Meat edm 22305 0.895 0.452 -4.098  4.930
ebm 10 158 0.950 0.391 -4.675 4.591 Eggs/Milk ebm 48623 0.765 0.550 -4.866  4.970
ebm 11870 0.615 0.343 -4.754 0.954 Vegetables ebm 58 761 0.576 0.433 -4980  0.984
e7rm 9414 0.679 0.383 -4.527 2.032 Soybeans/Nuts e7’m 47072 0.606 0.503 -5.000  2.652
e8m 8184 0.744 0.396 -3.801 2.080 Fruits e8m 40916 0.719 0.558 -4939  4.822
e9m 11718 0.546 0.295 -4.028 0.971 Oil/Fat e9m 58 104 0.510 0.422 4977 1.101
e10m 12 359 1.082 0.104 -0.012 3.847 Ready-made e10m 61190 1.081 0.261 4142 4871
el1m 11965 0.610 0.439 -4.801 0.980 Seasoning el1m 59 521 0.560 0.532 -4.993 0995
e12m 9784 0.742 0.255 -1.926 1.619 Non food e12m 46 972 0.771 0.395 -4.999  3.381
e13m 12437 1.334 0.137 0.887 2.693 Other food e13m 62 188 1.314 0.142 <0142 3.289
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Table 3A.2. Expenditure elasticities of demand for Indonesia in 2010 (cont.)

elm
e2m
e3m
e4m
e5m
ebm
erm
e8m
eIm
e10m
elim
e12m
e13m

0-20
1.53
0.08
0.97
1.04
0.85
0.80
0.74
117
0.76
1.32
0.75
1.05
1.31

Average elasticities

20-40 40-60
0.96 0.58
0.06 -0.07
0.92 0.82
0.95 0.94
1.09 0.95
0.69 0.62
0.71 0.68
0.81 0.74
0.64 0.55
1.19 1.08
0.72 0.61
0.82 0.74
1.32 1.33

60-80
0.24
0.27
0.67
1.05
0.66
0.51
0.61
0.77
0.41
1.00
0.48
0.77
1.33

80-100
0.35
-0.23
0.43
0.73
0.39
0.27
0.33
0.38
0.21
0.82
0.24
0.56
1.27

Grains
Rice
Seafood
Meat
Eggs/Milk
Vegetables
Soybeans/Nuts
Fruits
Oil/Fat
Ready-made
Seasoning
Non food
Other food
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Annex 3.B

The general equilibrium model INDONESIA-E3'

The general equilibrium model used in Step 2 is known as INDONESIA-E3. It belongs to the
Johansen class of general equilibrium models, which are linear in percentage changes. Most structural
features are as described in Warr and Yusuf (2014) to which the reader is referred. More detailed
discussion of data sources used and parametric values is provided in Yusuf (2006, 2008).

Factor mobility

The labour force is segmented into ‘skilled’ and ‘unskilled’, based on workers’ occupations.
Skilled labour means clerical and managerial workers and unskilled means agricultural production
workers and non-agricultural manual workers. Both categories of labour are assumed to be mobile
across all sectors while capital and land are immobile across industries. These features imply an
intermediate-run focus for the analysis, with an adjustment time of about two years. The focus is neither
very short-run, or else labour would be less than fully mobile, nor long-run, or else capital and land
would be more mobile.

Households and final demand

Two categories of households are identified, rural and urban, each divided into 100 sub-categories
of equal population size, with these sub-categories arranged in order of expenditure per capita. Urban
and rural households differ considerably, particularly as regards endowments of skilled and unskilled
labour. Ownership of rural land is surprisingly important among urban households. Net transfers
between households are relatively minor. Within each of the urban and rural categories, there is
considerable variation in factor ownership. The principal source of the factor ownership data is
Indonesia’s Social Accounting Matrix for 2003, supplemented by additional information outlined in
Yusuf (2006).

International price changes and other shocks will normally produce both gainers and losers. We
wish to discover the net effects on food security. Disaggregation of the total population into its rural and
urban components suits this objective and is policy-relevant. But the disaggregation might in principle
have been done differently, such as division by socio-economic group or by occupational category —
instead of, or in addition to, the rural/urban split employed here.

International trade

Indonesia is assumed to trade with the rest of the world at exogenously given international prices.
On the import side, especially important for staple foods, each imported food commodity is a close but
imperfect substitute for the corresponding domestically produced food item.” The degree of
substitutability is captured by the Armington elasticity of substitution and the values of this parameter
were obtained from the Global Trade Analysis Project (GTAP) database.” These values are: soybeans
2.25, wheat 2 and maize 1.3. The Armington elasticity for rice was set at 20, a higher value than the
GTAP estimate, reflecting the assumption that Indonesian rice and imported rice (now primarily from
Vietnam) are very close substitutes. On the export side, the supply of each exported commodity is
modelled with a constant elasticity of transformation between production for exports and domestic uses.

Model closure

The macroeconomic features of the model closure and the reasons for them are as described in
Warr and Yusuf (2014). Transfers received by households are exogenous, but all components of
household factor incomes and all consumer prices are endogenous. An important feature of the model
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closure relates to the treatment of rice imports. As described below, since 2004 Indonesia has officially
banned rice imports above a minimal level. The model closure reflects this fact by specifying the level
of rice imports exogenously and allowing the domestic price of rice to be determined endogenously.
The difference between the domestic wholesale price of rice and the c.i.f. import price thus constitutes a
rent accruing to import license holders, assumed to be the richest five per cent of urban households.

Shocks. Simulation outputs

For each of the simulations of an exogenous shock, the general equilibrium modelling output has
two components. The first is a set of changes in commodity prices, aggregated to the categories used in
the estimated demand system. Because of the focus on food security, this commodity aggregation
focuses on food and distinguishes separately rice, grains & tubers, seafood, meats, eggs & milk,
vegetables, soybeans & nuts, fruits, oils & fats, delicatessen items & drinks, seasoning (mostly chili
pepper, salt, sugar), other foods, and one non-food aggregate

The second component of the output is the changes in the nominal expenditures of each of the 200
households (100 urban and 100 rural) identified in the model. These two sets of information are then
used to estimate changes in food security.

Notes

1. This material, and details of the use of INDONESIA-E3 elsewhere in the report, is based on a
consultant paper by Peter Warr from the Australian National University.

2. Wheat is an exception in that wheat is not produced within Indonesia at all.

3. See https://www.gtap.agecon.purdue.edu/
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Annex 3.C

Additional risk scenarios

A total of ten scenarios were identified and quantified by the consultative process, but only five of
them plus the reference scenario were retained for full policy analysis and in-depth discussion with
policy makers and stakeholders. In this annex, details are given of the remaining five scenarios.

Scenario 6: Increase in international soybean prices

As with rice, Indonesia is a large net importer of soybeans. But whereas rice contributes mainly to
energy requirements, soybeans are especially important for protein intake. Soybeans are used in
manufacturing a wide variety of processed foods consumed by humans and for animal feed, producing
protein-rich foods based on livestock, especially poultry products. But soybeans are not consumed
directly by humans. Because Indonesia’s soybean production is not large and is undertaken by a
relatively small number of producers, very few Indonesian households benefit from an increase in
soybean prices. Rates of protection of soybeans within Indonesia have been low and international price
changes have tended to be transmitted directly to domestic wholesale prices (Fane and Warr, 2009).

The recent history of soybeans policy in Indonesia is that until 1996 the government protected
soybean growers by assigning BULOG a monopoly on imports. Since 1996, soybean imports have been
unrestricted, and the tariff is currently zero. For some years prior to that date, a local soybean crushing
plant run by PT Sarpindo Industri was protected by a local-content scheme that required domestic feed
mills to source at least 20% of their total usage of soybean meal from local supplies, which benefited
Sarpindo, the only local supplier. The high cost of feed inhibited the growth of the increasingly
powerful poultry industry. In 1996, the local-content scheme was abandoned, and Sarpindo was allowed
to go out of business (Fane and Warr, 2009).

Since around 2000 soybean imports have been freely permitted, but it is claimed that soybean
processing has become oligopolistic. Although these claims are largely unproven, the implication would
be a rise in domestic soybean prices relative to world prices, which has actually occurred, and a decline
in price transmission from the international price to the domestic market price.

Figure 4A.1 shows that the international price of soybeans has been less volatile than the
international price of rice. Sharp increases occurred in 1973-74, 2002 and especially 2007-08, when the
US dollar price increased by 118% in one year. During the Asian Financial Crisis of 1998, the value of
the Indonesian rupiah collapsed and domestic prices, measured in rupiah, surged but not by as much as
the exchange rate-adjusted international price. Domestic prices declined, measured in dollars. Since the
crisis of 1998, Indonesian domestic prices have followed international prices, measured in US dollars,
except that the domestic price increases since 2008 have exceeded the rise in the international price, due
to a supply-induced shortage of soybeans. Further shocks of that kind are very possible.

Given the policy setting, an increase in the international price is expected to be transmitted to
domestic soybeans prices and thereby raise the price of soybean meal, increasing production costs in the
important poultry industry. A cost increase in poultry production would be transmitted to poultry meat
prices, resulting in lower poultry meat consumption and hence reduced protein intake.

Like scenario 1, this scenario is also based on the 2007-08 international price shock. It assumes an
international real price increase of soybeans, holding all other commodity prices constant, of 118%,
again replicating the actual increase that occurred in 2007-08. The likelihood of an international price
shock of this magnitude, based on past price behaviour, is about once every 30 years. It is expected that
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the internal price of soybeans would increase and that the prevalence of undernourishment would
increase, along with under-consumption of protein.
Figure 3.C1. Indonesia: Wholesale prices and world prices for soybeans, 1961 to 2013
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Source: Data from Central Bureau of Statistics, Jakarta.

Scenario 7: Increased world prices: rice, soybeans, wheat and maize
Figure 3.C2. International nominal prices for rice, soybeans, wheat and maize 1990 to 2012
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Table 3.C1. International price changes, Indonesia’s food imports

(Jan-June 2003 to Jan.-June 2008 — per cent)

Rice Soybeans Wheat Maize
Nominal price change 287 169 251 178
Real price change, using MUV Index as deflator 212 117 183 124

Source: Calculations by Peter Warr using data from International Financial Statistics (http://www.imfstatistics.org/imf/),
except maize for May 2011 onwards, for which data are from http://ycharts.com/indicators/us_maize price gulf ports. MUV
index from World Bank.

In the case of the 2007-08 food price crisis, the international real prices of rice, wheat, maize and
soybeans all increased markedly. These are all important import commodities for Indonesia. The
nominal prices are summarised in Figure 4A.2 and their real price implications, using the World Bank’s
Manufacturing Unit Value Index as deflator, are summarised in Table 3.C1.

This scenario examines the implications of increases in these real prices at the rates seen in the
2007-08 price shock. Indonesian trade policy is assumed to be as in Scenario 1-a for rice and as in
scenario 6 for soybeans. The likelihood of a combination of international price shocks of this
magnitude, based on past price behaviour, is about once every 40 years. It is expected that under this
scenario food insecurity would be worsened, but only moderately.

Scenario 8: International financial crisis

The Asian Financial Crisis (AFC) of 1997-99 had devastating effects on Indonesian households,
including their food security. The international value of the Indonesian rupiah collapsed in January
1998, losing more than two-third of its value against the US dollar in a few days (Johnson, 1998). Per
capita real GDP fell by 11.4% between 1998 and 1999. The annual inflation rate rose to 80% in 1998
(Figure 3.C3), while food prices, especially of staples, increased 20% more than the general consumer
price index. Poverty incidence temporarily doubled, from 11.3% to 23.8% of the population (Hill,
2012).

Based on the Indonesia Family Life Survey, Thomas and Frankenberg (2007) estimated that the
1997-98 financial crisis led to a decline of real per capita expenditure for urban and rural household by
34% and 18% on average, respectively. They also estimated that the share of food expenditure increased
on average by 8% for urban households and 6% for rural households.

Figure 3.C3. Real GDP and inflation in Indonesia, 1970 to 2013
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Source: World Bank, World Development Indicators.
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An international financial crisis does not necessarily lead to a macroeconomic crisis within
Indonesia. A good example is the Global Financial Crisis of 2008-2010, which produced virtually no
contraction within Indonesia. Indonesian financial markets were not significantly affected. The impact
on Asian developing countries was primarily through reduced demand for their exports. Measured as a
share of GDP, Indonesia’s export dependence is relatively low by Asian standards — much lower than
Thailand or Malaysia, for example — and the effect of the global slowdown was correspondingly small.

A financial crisis, however caused, would lower investor confidence, producing a contraction of
output and employment in industries particularly sensitive to changes in aggregate investment. The
Asian Financial Crisis caused a 40% contraction of private employment in the formal sector (Johnson,
1998). The construction industry was the most heavily affected. The incomes of construction workers
fell, along with remittances to their families elsewhere in Indonesia (Pardede, 2006). An international
financial crisis would also affect the incomes of Indonesians working abroad and the remittances they
send to their families in Indonesia. Because large numbers of Indonesians are found at income levels
just above the poverty line, these reductions in their incomes can be expected to have large effects on
poverty incidence and the prevalence of food insecurity.

Special circumstances caused the AFC: high volumes of internationally mobile capital relative to
Indonesia’s international reserves and, most especially, a policy commitment to maintaining a fixed
exchange rate, circumstances that no longer exist. An international financial crisis is possible, but it
would not take the same form as the AFC of the late 1990s and would almost certainly be less severe.

Scenario 8 analyses the effect of a 10% reduction in investment demand in Indonesia, accompanied
by a 10% reduction in export demand. Although agricultural output is not affected directly, a decline in
household incomes is expected, inducing a fall in food demand and a consequent worsening of food
security. The likelihood of an international shock of this magnitude, based on past events, is about once
every 30 years. The prevalence of undernourishment is expected to increase moderately.

Scenario 9: Systemic drought in Java due to El Nifio

Indonesia’s climate is influenced by the E/ Nifio/Southern Oscillation (ENSO) events. About 93%
of droughts recorded in Indonesia have occurred during £/ Nifio years. ENSO events occur typically on
a three- to seven-year cycle (Salafsky, 1994). Naylor etal. (2001) have noted four strong El Nifio-
induced dry periods having important consequences for rice production during the period 1970 to 2000.
They provide a detailed discussion of the effects of each of these events. In years of yield decline,
domestic production was complemented by imports. In 1998, crop failure allied with the AFC economic
crisis led to a 300% increase in the price of food grain.

El Niiio droughts have important effects on rice production, particularly on Java Island, where
more than 50% of Indonesia’s rice is grown (Figure 3.C4). Naylor et al. (2001) estimated a loss of
paddy rice production in Java of 4.8 million tons during the 1997-98 droughts, equivalent to 17% of
Java’s annual rice production.

The economics of drought are paradoxical. When imports into Indonesia are fixed, a temporary
loss of domestic production in Java drives up domestic nominal and real prices of agricultural products.
Because the demand for these products is inelastic, the proportional increase in the price will exceed the
proportional reduction in output, so that the total revenue received by producers actually rises.

In the case of rice, the increase in the price within Java is moderated by shipments of rice from
other islands, where rice is also produced. But in the case of soybeans, where Java dominates domestic
production, there is much less scope for that to happen, at least in the short run. Additional supplies can
be obtained only by importing from the other side of the world. This takes time. In the meantime,
soybean prices rise, with indirect effects on the prices of other foods that use soybeans as inputs.

Because of the regional nature of this scenario — its focus on the island of Java — the analysis of this
scenario combines two general equilibrium models: the INDONESIA-E3 model described above, and
TERM (The Enormous Regional Model), a regional model of the Indonesian economy constructed at
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Monash University, Melbourne (Wittwer, 2012). INDONESIA-E3 has a multi-household structure, but
no regional disaggregation. TERM has a regional disaggregation but no household disaggregation. The
procedure is to use TERM to analyse the overall economic effects of the shock on Java Island and then
to feed this information into INDONESIA-E3 to obtain the effects on households. The assumption
being made is that the structure of effects across households within Java is approximated by the
structure of these effects within Indonesia as a whole, as captured within INDONESIA-E3. This
procedure was also used with scenario 5 (earthquake on Sumatra).

Scenario 9 analyses the effect of a 10% contraction in productivity in all agricultural commodities
within Java. The likelihood of drought of this magnitude, based on past experience, is about once every
seven years. A worsening of food security is expected, depending on the trade policy in place, but many
rural households may gain from the drought, at least in the short-run, because of increased incomes
from agricultural product price increases. Urban consumers, however, will be harmed by the increases
in rice and soybean prices.

Figure 3.C4. Production and yield of rice in Java
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Source: Data from Central Bureau of Statistics, Jakarta.

Scenario 10: Avian influenza epidemic

In 2004, a major outbreak of the HSN1 strain of avian influenza had a significant effect on poultry
production and consumption (Figure 3.C5). The outbreak carried with it the danger of transmission from
poultry to humans, and by May 2006, 37 human deaths had been attributed to this virus. The effects on
the poultry industry included the necessary destruction of large numbers of birds. In Central Java and
Bali, nearly one quarter of all birds were culled. Fortunately, the effect was not as large in other parts of
Indonesia. Of the 30 provinces of Indonesia, 15 were significantly affected. Employment in the
commercial poultry industry fell by 23%. Overall, about one-fifth of total poultry numbers was lost.

The total direct economic losses were USD 171 million, estimated by Hall etal. (2006), and
indirect losses estimated by the Indonesian Poultry Information Centre were USD 171 million, but
neither of these estimates included losses incurred by village and backyard farmers, the largest part of
the industry. Elci (2006) also reports a virtual cessation of exports of chicken from Indonesia in 2004
compared with exports around USD 1.5 million in preceding years.

Indonesia’s poultry industry is vast, including both smallholder and large-scale production, and
contributes a large share of Indonesian households’ total animal protein intake. Data from CASERD of
the Indonesian Ministry of Agriculture indicates that in 2004 Indonesia’s total poultry population was
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275 million birds, of which 175 million were in backyard production, especially in rural areas, and the
remainder in commercial broiler and layer establishments.

Scenario 10 considers a 20% reduction in domestic poultry production, focusing on its effects on
the protein intake of Indonesian households. The likelihood of a negative shock to poultry productivity
of this magnitude, based on past experience, is about once every 15 years. It is expected that farmers’
incomes will be reduced, damaging their food security, and that protein intake within Indonesia will
also be lower as poultry product prices rise in response to the contraction in supply. Calorie intake may
even increase as shortage of poultry products induces increased consumption of calorie-intensive
staples.

Figure 3.C5. Poultry numbers in Indonesia (millions of birds)
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Chapter 4

Policy discussion, conclusions and recommendations

This chapter summarises policy lessons from the OECD Framework for the Analysis of
Transitory Food Insecurity and its application to Indonesia. It contains six specific policy
recommendations to improve policy approaches to food insecurity risks in Indonesia.
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This study applies the OECD Framework for the Analysis of Transitory Food Insecurity to
Indonesia and the risk management portfolio approach to a set of policies that have differentiated
impacts under different contingent scenarios. Potential food insecurity scenarios were identified through
consultation with the stakeholders in Indonesia. The study finds that domestic economic and natural
disaster scenarios are more important than global price hikes both in terms of their likelihood and their
potential impact on food insecurity. This result should guide policy design. A set of existing and
alternative agriculture and social policy options have been analysed: rice price support measures, the
rice consumer subsidies programme Raskin, a food voucher programme, the social programme of
unconditional cash transfers BLT, the fertiliser subsidy programme and a crop insurance programme.
The approach to policy assessment in managing transitory food insecurity risks provides policy insights
about the trade-offs of different policy options.

Market price management measures that attempt to stabilise and support domestic prices can only
be undertaken in a context of trade restrictive measures. The OECD estimates that the domestic rice
price was 60% higher than the reference international price in 2010-12, compared to 8% in 2000-2.The
set of rice price support measures examined here (domestic public purchase plus import and export
restrictions) does not contribute to improve any dimension of food security including stability, but
instead worsens the situation (increasing undernourishment by between 2 and 22 percentage points of
the population). Export restrictions can help avoid a surge of undernourishment only in the case of a
price spike, as happened in 2008, which is expected to occur only once in 30 years. The price support
that has remained after 2008 worsens the food security situation in all other scenarios. At the same time,
export restrictions by all countries would be expected to directly exacerbate the price spike and its
negative consequences for the poor (FAO etal., 2011). All countries following self-sufficiency and
trade restrictive policies reduce the risk pool and the transfer of risk across countries, which increases
the risk of international price spikes. There are additional long-term effects of constraining exports,
which in turn discourages investment and growth in output. Facilitating imports and the active
participation of Indonesian and foreign traders and investors can contribute to rural growth, incomes,
and food supplies. The current focus on self-sufficiency and restrictive trade measures is influenced by
political economy factors. It may also in part be the result of overestimating the importance of the price
hike scenario in relation to normal market conditions and other relevant scenarios, and of
underestimating the likelihood of domestic natural disasters that require quick access to imports to
ensure food security. The government should develop a portfolio of policies that can more robustly
respond to a diversity of food insecurity scenarios.

From a risk management perspective, it is not efficient to use price support measures that induce
food insecurity in most scenarios, can only improve food security in a single unlikely scenario, and
increase the variability of food security outcomes. It is preferable to consider other ways of dealing with
the specificities of the extreme scenario of a rice price spike. The ASEAN Economic Community 2015
could be a good opportunity to launch a new regional trade-oriented approach, including a coordination
agreement within ASEAN to restrain the use of export restrictions and eliminate the administrative
requirement of export permits. Export restrictions are very damaging for global and regional food
security and, when prices increase, they can create policy traps that can exacerbate lead to price spikes.
The ASEAN region has the world’s two largest exporters and importers of rice, and they strongly
influence what happens on international rice markets. Freer and more predictable regional trade with a
mutual commitment not to restrict imports or exports and to eliminate administrative trade permits can
ensure the regional availability of rice and reduce its price variability. Further analysis would be needed
to quantify these opportunities. A complementary initiative would be the development of reliable
futures markets for rice, so that both the private sector and the governments can buy protection against
large price movements.

The existing Raskin and unconditional cash transfers BLT assistance programmes are more robust
across scenarios, despite their limited degree of targeting to the poor and to the undernourished. Their
impact on each scenario is not large (around one per cent of the population is brought above the
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undernourishment threshold), but it is always positive. Furthermore, the BLT programme significantly
reduces the variability of the impacts on undernourishment.

Because of the logistical costs of managing physical rice, Raskin has very large transaction costs
and is less cost-efficient than BLT. The Raskin programme concerns only rice, which is the primary
source of calories, and it has a more significant effect on calorie intake than do cash transfers. However,
this single focus reduces the dietary diversification of poor people, which is another nutritional policy
objective in Indonesia. Moreover, rice is one of the most price-inelastic commodities in Indonesia,
which means that a large price subsidy has only a modest impact on calorie intake. Experience in other
countries has shown that, in the long run, maintaining consumer subsidies with high producer prices
may become unsustainable because price gaps become too expensive to finance (e.g. Mexico, see
OECD, 2006). Raskin and price support measures are not complementary from a risk management
perspective: Raskin is clearly unable to offset the negative impacts of price support on
undernourishment, and preliminary results show that an easy way to improve food security across the
risk scenarios is to reduce the current rice price gap.

This study has also investigated the potential of fertiliser subsidies and a hypothetical crop
insurance programme for improving food security across all scenarios. The impact of the former is very
small regardless of the scenario. The impact of the latter is only slightly bigger in the crop failure and
earthquake scenarios and zero in other scenarios. These programmes are focused on the farming
population, but their degree of targeting to the most vulnerable farmers is not obvious. The main
advantages of these programmes for food security are their potential for increasing food availability and,
in the case of insurance, for mitigating farmers’ income losses after a crop failure. However, the
literature shows that fertiliser subsidies have low transfer efficiency and perform poorly with respect to
sustainably increasing agricultural growth (Jayne and Rashid, 2013).

In the case of insurance, two different objectives may be pursued: the protection of vulnerable farm
households against production risks, and the development of risk management tools that can enhance
investment in the sector. For the first objective, it is difficult and expensive to make insurance available
to poor farmers who would benefit more from social programmes; these programmes could add farming
specificities such as yield or weather triggers to adjust payments. The main potential for insurance is to
improve agricultural investment by making risk management tools available to individuals or groups of
farmers. For this purpose, the involvement of professional insurers with know-how beyond the state or
local owned enterprises is crucial.

Further research should focus on ways of improving social assistance programmes. Several
avenues could be pursued, in particular the food vouchers and targeted cash transfers explored in this
study. Raskin could be converted into vouchers usable to buy a range of different basic food items that
could be differentiated regionally to respond well to local food preferences. This would allow a broader
focus on staple food consumption and undernourishment objectives by giving poor households the
freedom to buy other food staples if rice becomes too expensive or demand is too inelastic. It would
also reduce substantially the logistical costs of physically buying and delivering rice, activities that the
private sector could undertake more efficiently. This movement would decouple consumer assistance
from the maintenance of a rice price gap, eliminating the mutual reinforcement between these two sets
of policies managed by the same agency BULOG. At the same time, BULOG should phase out its
domestic market interventions over time, re-focussing on the neutral management of emergency food
reserves. This movement towards domestic policy reform could well be a first step that facilitates
subsequent reductions in trade restrictions. This sequencing of domestic and trade policy reform has
facilitated the political economy of reform in other countries'. Further analysis should be undertaken to
define a good governance structure for the emergency reserve system and the links with the sub-national
reserves and ASEAN+3 emergency rice reserve system (APTERR).

BLT gives cash transfers which can be spent freely on food and non-food items. The result is a
more effective reduction in poverty than in undernourishment. There is clearly scope to improve the
degree of targeting of social programmes such as BTL. Better targeting could mean both improvements
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in identifying the recipients and in attaching conditions. In June 2013, the Indonesian government
issued Social Protection Cards (KPS). The income situation of the cardholders can be followed,
matching the information on the card about social programme benefits with expenditure information
regularly collected from other sources, such as for the large SUSENAS survey. The identification cards
for social programmes can be used to improve targeting over time. The amount of the payment could
also be modulated according to some indicator or trigger. The payments could be conditional on food
expenditure or school enrolment such as food voucher or school lunch coupon. Such fine-tuning of
these measures could significantly improve their effectiveness in managing the instability of food
security. The Social Protection Card is a good first step towards the convergence of social programmes
that could include specificities for farmers based, for instance, on weather indexes. The convergence of
social and food aid programmes should continue and the proposed food voucher programme should be
jointly managed with other social programmes to improve effectiveness and enable better monitoring of
results.

There is scope for transforming fertiliser subsidies into more effective policy measures. In
particular, these significant budgetary resources could be channelled for strategic public investment in a
resilient food and agriculture system in Indonesia, including investment in people (education, training,
extension services) and in physical infrastructure. An interesting long-term investment for Indonesia
could be developing a good weather information network, with a dense map of weather stations and an
information tool that could be used by farmers to assess and manage their risks, by insurers or financial
institutions as tools to develop more sophisticated financial instruments like index insurance, and by
governments to guide decisions on disaster assistance. The investment in developing high-yield and pest
resilient rice varieties could also be rewarding. Further investigation would be needed to better define
the orientation of these long-term investment policies, and priorities should be identified in consultation
with regional groups.

This report presents a method for organising the impacts of policies addressing transitory food
insecurity in a simple matrix of policy measures and scenarios, which can be a powerful instrument for
understanding the trade-offs between different policy options in the area of transitory food insecurity.
Better targeting of policy can significantly improve the stability dimension of food security in
Indonesia.

The usefulness of this policy analysis would be enhanced by a broader analysis of other objectives,
in particular long-term objectives related to development and poverty reduction. However, this basic
portfolio analysis considers only a limited number of diverse scenarios, and a limited number of
possible policy combinations. Important aspects of food security associated with the development of
social capital and logistic infrastructure, particularly in rural and isolated communities, are not part of
the analysis but are an essential complement of the policy recommendations.

These limitations should not overshadow the strengths of this analysis, that is, its simplicity, rigour
and responsiveness to the risk perceptions of experts and policy makers. In particular, several general
insights and some specific policy recommendations emerge from the analysis. The general insights,
while anchored in the Indonesian context, are nevertheless pertinent to other countries tackling the issue
of policies that are conducive to risk management.

First, there is scope for benefits from policy diversification. For instance, certain sanitary and
phytosanitary measures can be very effective in scenarios involving food safety risk. Although their
impact in other scenarios, such as an earthquake, are probably zero, measures to protect and enhance
animal and plant health are, to a certain extent, of net benefit because they mitigate the risks of some
scenarios such as a food safety crisis without causing harm in other scenarios. The more diverse the
impact of different policy instruments in different scenarios, the larger the scope for policy
diversification. A policy strategy that concentrates on addressing a single source of risk, such as price
spike in international markets, would increase a vulnerability to other sources of risks such as domestic
crop failure.
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Second, and as a qualification to the previous observation, some policies that are positive in one
scenario may have negative food security impacts in other scenarios. All policies tackling transitory
threats to food security need to be consistent with the whole policy strategy for global food security. For
instance, tariff measures that increase self-sufficiency may be thought to respond to the threat of
potential import disruptions, but they increase food prices in all other scenarios when the price shock is
coming from domestic source. The result of these price support policies is an increase in food insecurity
in most scenarios, including in the reference scenario with no particular shock. Policy makers should
keep in mind the unintended impacts of a policy strategy. Thus, an effective portfolio would contain
diverse policies that deal well with one or more food security risks, whilst having neutral impacts in
other types of situation.

Third, the Indonesian case study shows that a key instrument for rigorous policy analysis of
transitory shocks to food security is an on-going household expenditure survey, which allows the
quantitative measurement of food poverty and undernourishment. Using appropriate economic and
statistical methods, the impact of different risk and policy scenarios can be estimated. These estimates
are critical for a rigorous risk and policy assessment.

There are six specific policy recommendations that emerge from the analysis of the risks to
Indonesia’s food security. The analysis suggests that it would be beneficial for the food security
situation to:

o Dismantle the rice subsidy programme Raskin and replace it with a food voucher programme
that, for the same cost, could be better targeted to the most vulnerable segment of the
population. Food vouchers would be used to buy food staples consisting not only of rice but
including other basic items. The exact list of products covered by the voucher should be
decided in consultation with regional groups and could be differentiated regionally to respond
well to local food preferences.

e [mprove the targeting of unconditional cash transfers, for example by including triggers based
on income and possibly special provisions based on weather or production losses for farmers.
The convergence of social and food aid programmes should continue, and the new food
voucher programme should be jointly managed with other social programmes to improve
effectiveness and enable better monitoring of results.

e Reform BULOG, by reducing its commercial activities and re-focussing its activities on the
neutral management of emergency food reserves. The floor purchasing price of rice should be
phased out over time. Further analysis should be undertaken to define a good governance
structure for the emergency reserve system and the links with the sub-national reserves and
ASEAN+3 emergency rice reserve system (APTERR).

e Reform the administrative requirements for agro-food imports, including import permits for
rice. Facilitating imports and the active participation of the Indonesian and foreign traders and
investors can contribute to rural growth, incomes, and food supplies.

e Promote a coordination agreement within ASEAN to restrain the use of export restrictions and
eliminate the administrative requirement of export permits. Export restrictions are very
damaging for global and regional food security and, when prices increase, they can create
policy traps that can exacerbate price spikes. The ASEAN region includes large exporters and
importers of rice. More open and reliable regional trade among these trading countries could
conceivably do more to reduce the variability of rice prices and ensure availability in all
countries.

e Phase out fertiliser subsidies and use the released budgetary amounts for strategic public
investments, including investment in people (education, training, extension services) and in
physical infrastructure. Priorities should be identified in consultation with regional groups.
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Building resilience to different types of food security shocks at the local, regional and national
level is a complex objective that requires a coherent set of policies. The governance of the policy
design, implementation and response to food security risks is an additional challenge that needs strong
engagement of local and community organisations, the participation of a multidisciplinary pool of
experts, and a strong coordination across ministries, agencies and levels of government. Local and
community organisations often provide the first response to shocks, particularly in the case of natural
disasters, and they are crucial for managing and implementing policy action. The complexities and
uncertainties of the design of sound policies discussed in previous sections provide another reason for
the government to invest in capacity-building in local organisations to improve their knowledge and
social capital, and to enhance the participation of experts and stakeholders in the risk assessment and the
design and implementation of policy responses.

Note

1. Despite many differences between the two countries, a relevant example is the case of Switzerland,
which has undertaken domestic reform of their direct payment system as a first step to reducing
border measures that have supported domestic prices since the early 1990s. The example of
CONASUPO in Mexico is probably closer to the reality of Indonesia; the elimination of Mexico’s
general consumption subsidy for maize in the early 1990s facilitated and reinforced the gradual
reduction in border measures in Mexico, particularly towards the other NAFTA countries in the
late 1990s and early 2000s.
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