
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


 

INTERDISCIPLINARY RESEARCH PROJECT  

TO EXPLORE THE FUTURE OF GLOBAL  
FOOD AND NUTRITION SECURITY 

National food security: a framework for 

public policy and international trade 
  

Huchet Bourdon M. 

Laroche Dupraz C. 

FOODSECURE Working paper no. 17 

 February 2014 

 



 1 

 

National food security: a framework for public policy and international trade 

 

Huchet Bourdon M.1,2 , Laroche Dupraz C.1,2   

 

1. Agrocampus Ouest, UMR1302, CS 84 215, 65 rue de Saint Brieuc, 35042 F-35000 Rennes cedex, France 

2. INRA, UMR1302, F-35000 Rennes, France 

 

Abstract:  

 

This paper does not set out to redefine and re-explain the food security concept, but to look into the 

links between food security and international trade. First, we propose a conceptual framework to sum 

up the relationships between food security, international trade and public policies. Second, we check 

whether the widely used food security indicators are really suited to monitoring the impacts of 

government interventions and external trade shocks on the food security level. We use the Bonilla 

Index as our food security indicator throughout this analysis of the impact of national policies on food 

security. 

 

 

Introduction 

Food security is a major concern, especially for developing countries where a large percentage of the 

population lives in rural areas and the agricultural sector represents a substantial weight in the 

economy. 

First coined in the mid-1970s, food security is a multi-dimensional concept as shown by the many 

attempts to define it (Maxwell and Smith, 1996; Clay, 2002). Food security has been analysed at many 

levels (individual, household, regional, national and global) over time, but food security at one level 

does not guarantee food security at another level. The FAO has the definition that, “Food security 

exists when all people, at all times, have physical and economic access to sufficient, safe and 

nutritious food that meets their dietary needs and food preferences for an active and healthy life,” 

(World Food Summit, 1996). This definition includes four components: physical availability, 

economic access, stability of access and adequate utilisation. 

 

The food security issue has come to the fore in recent years with the 2007-2008 food crisis and 

agricultural price volatility. For decades before, the focus was more on producers with lower incomes 

due to lower agricultural price trends. The 2007-2008 price hike turned attention to poor consumers as 
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food riots erupted in many developing countries. Low-income countries are particularly vulnerable to 

agricultural price surges. 

This paper does not set out to redefine and re-explain the food security concept, but to look into the 

links between food security and international trade. First, we propose a conceptual framework to sum 

up the relationships between food security, international trade and public policies. Second, we check 

whether the widely used food security indicators are really suited to tracking the impacts of 

government interventions and external trade shocks on the food security level. 

1. Conceptual framework for food security 

1.1. Extending the Diaz-Bonilla framework (2000) 

Diaz-Bonilla et al. (2000) take the traditional definition of food security and propose a conceptual 

framework for food security, adapted from Smith (1998), which displays the multiple links and 

interactions between trade and food security at each level (from individual to global level).  

Diaz-Bonilla & Ron (2010) demonstrate the key role played in national food security levels by: i) 

agriculture, a major sector in most developing countries where food security is at risk; ii) domestic 

agricultural and food trade policies prompting agricultural price deviations that have opposite effects 

on net buyer versus net seller households; and iii) trade policies in developed and developing countries 

that affect the domestic and foreign agricultural markets, since WTO regulations have little influence 

on the use of trade policy tools. They also suggest considering the positive effects on employment and 

poverty alleviation of suitable macroeconomic policies in other areas such as agricultural, financial, 

human and institutional concerns.   

This section proposes extending Diaz-Bonilla and Ron’s framework further to bring out the links 

between food security, national food policies and food security indicators. Our contribution takes two 

angles. First, we present an overview of the main food security indicators used for each level. Second, 

we identify the national policies that could have an effect on food security and analyse whether they 

do indeed have an impact on the indicators. The analyse focuses on the national level and does not 

develop the aspects of individual and household food access.  
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Figure 1. An updated/extended conceptual framework for food security 

 

Source: Diaz-Bonilla et al. (2000) revised by Laroche Dupraz and Huchet Bourdon with 

corresponding indicators (in italics), national policies (in red) and exogenous determinants (in blue). 

“p.”:  policies. 

1.2. Food security indicators 
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One of the most well-known national indicators is probably the FAO Prevalence of Undernourishment 

Indicator. This is expressed as the share of the population that does not meet the minimum food energy 

requirement. National food availability is calculated using aggregate data on the sum of food imports, 

domestic production and international food aid minus food exports and divided by the population. This 

can be converted into calories, for example, to find average available calories per capita in each 

country. The indicator is hence available at individual level. Although this kind of indicator has the 

advantage of covering long periods for the largest panel of countries, it does raise problems of 

consistency with other approaches (De Haen et al., 2011, Masset, 2011). IFPRI draws on the FAO 
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indicator to compute the Global Hunger Index, which covers the proportion of underweight under-

fives and the mortality rate for under-fives. Yet although this indicator provides more information by 

combining utilisation with availability and access, it still concentrates on the national level. 

Other indicators are obtained from household food consumption surveys and anthropometric measures 

at individual level. These measurements have the advantage of providing disaggregated data, but call 

for a large database. They also have to do with much more than just national food policies since they 

take in the people’s health, transport, logistics, national and infra-national distributive infrastructures 

and the overall wealth of the population. They hence relate to the “macroeconomic policies”, “national 

sector policies (other than agricultural)” and “financial, human and institutional investment policies” 

mentioned in Figure 1. Those policies impact on national growth, household income, health and care 

at national and individual levels. We will not develop these issues further in this paper. In addition, no 

one of these undernutrition indicators alone provides the means needed to assess the trade 

vulnerability of national food security due, for example, to food dependence on imports or a lack of 

external trade resources to finance food imports.   

At global level, the agricultural price index is an accurate indicator of global food availability: rising 

prices point to a deficit of supply and excess of demand, i.e. falling world food security. This explains 

why the question of world food security re-emerged in 2008 following the agricultural price surge. 

The world agricultural price surge in 2007-2008 showed that developing countries, particularly Africa, 

are constantly at risk of chronic food crisis. Food riots, rocketing prices and concerns about the future 

effects of climate change have led some to claim that food security is improved by agricultural trade 

liberalisation, because only trade can offset local market shortcomings and provide consumers with 

commodities at low prices. Timmer (2010) suggests that the best way to prevent food crises in the long 

run is to invest in “agricultural productivity and policies on behalf of stable food production and 

prices” rather than “trying to cope afterwards with the food crisis impact on the poor.”1  

To be more specific, agricultural and food imports play a key role in food security in low-income 

countries. Indeed, dependence on imports for food may raise a food security problem in the case of 

sudden price hike putting up the national food bill. The national state of food availability in the form 

of food imports and domestic food production is therefore crucial information.  

So the food trade balance (food exports minus food imports) gives a country net food trade position as 

net exporter or importer. However, this indicator provides no information on access to food.  

Diaz-Bonilla et al. (2000) suggest considering instead the ratio of total exports to food imports as a 

useful indicator of access to world food supply by individuals countries (the Bonilla Index thereafter). 

                                                 
1 A third view defended by the food sovereignty movement is that long-term food security cannot depend on 
food imports, but must be built on the development of domestic production with enough barrier protection to 
shelter it from world price fluctuations and unfair trading (Laroche Dupraz and Postolle, 2013). 
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This Bonilla Index (BI) is a consistent indicator of national capacity to finance food imports from 

exports. In this way, it provides an interesting indicator to track the vulnerability of food security to 

trade in net food-importing countries and developing countries. This index is sensitive to variations in 

- Volumes of food imports and total exports, because food imports reveal domestic food needs not 

covered by domestic production, and total exports represent domestic trade performance and 

competitiveness; 

- The value of food imports and total exports; these values depend on world price trends and their 

expression in local currency via the exchange rate. 

2. National policies affecting food security and their indicators 

We have indentified three main types of national policies associated with food production and 

international trade: i) agricultural and food policies affect the domestic production and consumption 

situation; ii) trade policy determines the environment in terms of protection from international 

competition; and iii) monetary policy (especially exchange rate variations) can alter the cost of imports 

and earnings from exports (across all agricultural and other sectors). These policies hence affect food 

security. In this section, we present an overview of the available indicators used to measure the level 

of these policies and their respective impact on economic agents, identifying the extent to which these 

indicators can (or cannot) be used to assess impacts on food security.  

2.1. Agricultural trade and domestic support policies  

National trade policies cover border import and export taxes (tariffs) and subsidies. The effects of such 

trade policies on domestic supply, imports and the economic welfare of producers and consumers are 

well known (Krugman, 2012): these tools impact on the relative competitiveness of domestic 

production compared to the world market. A protective policy (high agricultural tariffs) has positive 

effects on domestic supply, but negative impacts on domestic consumers. Given that agricultural 

commodities are the basis for food, such a policy applied to the agricultural sector is conducive to self-

sufficiency, but may not promote food security where domestic supply is not sufficient or not suited to 

the domestic population’s food needs. At the same time, applied tariffs (resp. subsidies) bring in 

resources (resp. generate costs) for national budgets. This impact on government revenues may 

contribute to (resp. threaten) the funding of domestic policies that directly or indirectly promote an 

increase in household incomes and hence individual food security or that promote national investment 

in health and education. An open market (i.e. low or zero tariffs) is positive for urban consumers, but 

could discourage domestic producers from developing their supply if they cannot compete with 

international competition. So an open market has a positive effect on food security in that it facilitates 

domestic access to international agricultural supply, but it can also have a negative impact on domestic 

supply and increase food dependence on imports, which is a problem especially in the case of high 

world food prices and a price surge.  
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Moreover, trade openness may be an important component for developing countries. Many empirical 

studies show that more outward-looking countries post higher economic growth in the long run (e.g. 

Edwards, 1998; Dollar and Kraay, 2004; Huchet-Bourdon et al., 2013). There is no one clear 

definition of trade openness, but it is usually represented by the trade dependence ratio. This ratio 

generally corresponds to the combined weight current-value imports and exports in the country’s gross 

domestic product (Frankel and Rose, 2002; Dollar and Kraay, 2004).  

Applied and bound agricultural tariffs indicate the national level of protection (agricultural versus 

global) and national trade openness, but the relationship with food security is not direct. It depends, in 

particular, on the international trade situation: low, decreasing agricultural prices versus high, 

increasing world prices.  

Agricultural domestic support measures are also taxes (if negative) or subsidies (if positive) applied to 

outputs or inputs. Like trade border measures, positive coupled domestic support (like price support or 

production payments) introduces a gap between a higher domestic price and a lower world price. This 

is not the case with decoupled domestic support, which is not expected to have such a distortive effect 

on agricultural prices. As a result, positive domestic support, if coupled, has similar effects to border 

tariff protection, i.e. a positive impact on domestic supply and a negative effect on domestic demand. 

However, the impact on government revenue is not the same: price support is directly financed by 

domestic consumers, while subsidies are charged to the national budget.  

Positive domestic support and tariff protection encouraging domestic supply may both have a negative 

distortive impact on the world price. This is why the use of border measures and domestic support 

measures has been regulated by the WTO in the agricultural sector since the Uruguay Round 

Agricultural Agreement (1994) in order to limit the negative impact of agricultural support on world 

agricultural prices. However, although WTO rules are binding on major developed countries, which 

have had to reform their agricultural policies to comply, most developing countries are not similarly 

bound for two reasons. First, most developing countries have developed very low agricultural support 

levels (often even negative in the 1970s or 1980s). Second, WTO reduction commitments for 

developing countries are much lower than for the developed countries. Note that WTO regulations are 

only designed to counter negative agricultural world price distortions. There are no rules to restrict 

support measures that have positive effects on world prices, such as export restraints or import 

subsidies. 

 

2.2. Exchange rate policies 

A number of studies have focused on the impact of macroeconomic factors, such as the exchange rate, 

on the agricultural sector. The policy relevance of linkages between macroeconomic policy, the 

exchange rate and US agriculture was first described by Schuh (1974, 1976) following the collapse of 
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Bretton Woods. Gardener (1981), Chambers and Just (1981) show that the exchange rate was a major 

determinant of US agricultural prices. Orden (1986, 2002) demonstrate the decisive role of the 

exchange rate in agriculture. Gilbert (2010) highlights the role of the exchange rate in the food price 

increase. Baffes and Dennis (2013) conclude that food commodity prices respond in a mixed manner 

to exchange rate movements: the exchange rate has a huge effect on rice, but a moderate impact on 

soybeans and wheat. They explain the greater rice elasticity by the fact that the United States plays 

only a marginal role in the rice market. 

When studying the exchange rate, a distinction can be made between the nominal and the real 

exchange rate. The nominal exchange rate (NER) is the rate at which one currency is sold for another. 

The real exchange rate is the exchange rate adjusted for changes in the prices of imports PM (measured 

in foreign currencies) and exports PX (measured in domestic prices). In other words, it is adjusted for 

the terms of trade (Sloman et al., 2012). The real exchange rate (RER) can be defined as: 

X

M

p

p
NERRER ⋅=   

where NER is the nominal exchange rate defined as the number of national currency units needed to 

have one unit of foreign currency. 

If a country’s export prices rise faster than the foreign currency prices of its imports, its real exchange 

rate will depreciate. The real exchange rate gives an idea of the volume of imports a country can 

acquire from selling a given quantity of exports; it is a competitiveness index. 

Exchange rate policies can have both a direct impact on a country’s food supply and an indirect impact 

on domestic producer and consumer prices. Changes in the foreign exchange rate may affect not only 

agricultural product prices, but also inputs such as fertilisers and fuel that play an important role in the 

agricultural sector. 

The foreign exchange rate determines the relative prices of traded goods versus non-traded goods. 

Most agricultural commodities are internationally traded goods. An increase in the price of food 

commodities will benefit producers and may reduce the food security of net food purchasers. 

Currency depreciation reduces the price of local currency and in turn drives down the price of 

domestic production in the short term, which increases its competitiveness internationally. This 

depreciation strengthens demand for local currency and limits supply in foreign currencies. It thus 

supports higher prices. This is favourable to domestic producers at the expense of domestic 

consumers, who have to endure a higher level of domestic prices expressed in the local currency unit.  

The theoretical foundations for the analysis of the impact of currency depreciation on trade are found 

in the J-Curve effect. In the short run, a depreciation/devaluation raises imported food prices in the 

local currency, leading to a deterioration in the trade balance. Since there are some delays in contract 
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transactions, the value of imports increases in the short run relative to the value of exports. This leads 

to a deterioration in food security in the short run. Importers then have to bear a loss of 

competitiveness since the foreign prices are higher than the domestic prices. They adjust their traded 

quantities: the volume of imports is adjusted downward while local production is probably increased 

to satisfy demand. The final long-run effect is expected to be a net improvement in the trade balance. 

The magnitude depends on the price elasticity of demand for food imports. Similarly, the lower price 

of exported products in foreign currency may drive up foreign demand for domestic products. 

Domestic producers will try to satisfy this demand by supplying more products. This increase in 

supply depends on the price elasticity of the supply of exports.  

However, when it is not possible to increase domestic production, especially in low-income countries, 

such a depreciation may drive down food availability, raising food insecurity even in the long run. 

Indeed, many developing countries have a food trade balance deficit: they are net food importers. In 

this case, the negative effect of depreciation (the price effect of the J-Curve) on the terms of trade can 

outweigh the positive effect. This means that if a country wanted to depreciate its currency, it would 

have to do so before its trade balance deteriorated too far.2 However, an overvaluation policy has a 

positive effect on urban consumers, giving them greater import purchasing power, while domestic 

producers suffer a lack of competitiveness against imports.  

Exchange rate levels, along with volatility and the exchange rate regime, may play a role in food 

security but the link is not yet well understood. The country’s ability to solve the imbalances depends 

on the exchange rate regimes. In many developed countries, the exchange rate floats freely with the 

market forces of supply and demand. However, governments of many developing countries have 

decided to keep the exchange rate fixed. 

The exchange rate regime plays a key role. In the case of a fixed exchange rate, the authority 

(government or central bank) is expected to intervene whenever there is an imbalance between 

domestic currency supply and demand on the foreign exchange markets in order to maintain the rate. 

This will lead to changes in the money supply. If the rate is below equilibrium, the national currency 

appreciates. To prevent this, the central bank increases the money supply by providing currency. This 

increase in the money supply brings down the interest rate, discouraging financial inflows and 

deteriorating the financial account. On the other hand, it may boost aggregate demand and hence raise 

imports and deteriorate the current account. The expected overall effect of appreciation is a 

deterioration in the balance of payments. In the case of a floating exchange rate, exchange rate 

changes should automatically correct any balance-of-payments disequilibrium. Depending on the 

                                                 
2 This analysis deals only with the trade balance. It does not consider capital flows, which become important 
with liberalisation. Developing countries with external deficits would finance it with a debt in foreign currency 
(mostly in dollars or in euros). Any depreciation in the national currency would raise its debt servicing. A fuller 
picture should consider the balance of payments. 
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exchange rate regime, floating or fixed, we talk about depreciation or devaluation. Between these 

extremes, there are a number of intermediate regimes.  

Note that the exchange rate level and the exchange rate regime appear to be necessary to understand 

trade competitiveness trends, but the overall effect on food security has to be analysed by combining 

knowledge of the international agricultural trade situation and domestic support policies. Domestic 

prices for internationally traded agricultural inputs and outputs can also be distorted by tools other 

than the exchange rate: taxes and trade controls set by national governments to raise revenue or protect 

certain domestic output. 

2.3. Measuring global agricultural support  

Agricultural support points to the impact of general government measures to support agricultural 

producers’ earnings by raising domestic prices vis-à-vis world market prices (in the form of domestic 

price support and import tariffs) and by granting direct and indirect subsidies to the agricultural sector. 

There are a number of national agricultural support indicators. The OECD calculates annual Producer 

Support Estimates (PSEs) for OECD members. The PSEs compute the level of annual transfers to 

agricultural producers across all support policy measures.3 PSEs have been assessed with great 

accuracy and are updated annually for the OECD countries and more recently for the emerging 

economies. Yet PSEs are calculated on the basis of agricultural policy only. 

The World Bank has also estimated agricultural incentive distortions more broadly by assessing the 

Rate of Assistance for a large panel of countries. This calculation is fairly similar to the PSE in its 

consideration of agricultural policy, but it is also designed to factor in the indirect effects of other 

sector policies (e.g. industrial tariffs) and macroeconomic policies (e.g. the exchange rate) on the 

agricultural sector. Krueger et al. (1988) hence estimate the impact on agriculture of general and 

agricultural policies put in place by 18 developing countries in different geographic regions over the 

1975-1984 period. The direct effect is measured by the difference between the producer price and the 

border price adjusted for transport, storage, distribution and other marketing costs. The indirect effect 

comprises the impact of fiscal policies, industrial protection policies and the overvaluation of the 

exchange rate, which distort agricultural product prices compared with other product prices. The 

authors find that, in almost all cases, the combined direct effects are equivalent to a tax on exportable 

products (approximately 11% on average) and a subsidy for imports (approximately 20% on average). 

The indirect effects also tax agriculture (approximately 27%) and dominate the direct effects, even 

when these direct effects are directed towards helping the domestic agricultural sector. Anderson 

(2009, 2010) coordinated a huge survey for the World Bank in 2009 to evaluate the nominal rate of 

                                                 
3 The Aggregate Measurement of Support (AMS), on which WTO members’ domestic support reduction 
commitments are based in agricultural negotiations (amber box), is inspired by the same logic as the PSE, but 
excludes from its calculation decoupled support and the minimum authorized support “de minimis” i.e. 5% of 
agricultural production for developed countries and 10% for developing countries. AMS is a political indicator 
decided on by WTO member states. 
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assistance (NRA) trend in 75 developing and developed countries for a number of periods ranging 

from 1955 to 2006-2007. He notes that from 1975-1979 and 2000-2004, much progress was made by 

reducing the anti-agricultural and anti-trade biases of policy especially in Africa: substantial reforms 

reduced the burden of taxation on export cash crops in particular (cocoa, coffee and cotton), 

groundnuts, beef, rice and sugar. The last updated NRA data (Anderson and Nelgen, 2012) add six 

developed countries and three additional years (2008-2010), taking in the 2008 price surge year. In 

this updated database, the only exchange rate-induced indirect effect covered is the case where a 

government imposes and manages to maintain a different exchange rate for imports and exports that 

actually has an especially distortive effect on the agricultural sector. The “straightforward” 

overvaluation is disregarded, unlike in previous calculations, because the authors consider that such an 

overvaluation has a similar effect on imports and exports of all products and that the particular impact 

on agriculture is negligible.  

The NRA provides an overall indicator of the impact of domestic policies (agricultural and others) on 

agricultural producers. It is available for 81 countries in all the world’s geographic regions. Exchange 

rates, where available, provide information on national trade competitiveness trends. Yet food security 

indicators do exist, and one of them, the Bonilla index, specifically deals with trade and domestic 

support policies. However, the analysis of the links between domestic policy and national food 

security indicators needs to be taken forward to understand how the determinants of food security 

interact, in particular by differentiating market context (falling, low versus rising, high agricultural 

prices) and national agricultural trade position (net food importer/exporter). 

3. Impact of national policies on food security: link between indicators  

3.1 The Bonilla Index to assess domestic food security 

The purpose of this section is to analyse the economic mechanisms that shed light on the relationship 

between national policy indicators (agricultural support, trade and exchange rate) and national food 

security. With this in mind, we use the Bonilla Index (BI) to assess national food security (Diaz-

Bonilla and Ron, 2010).  

(1) 
X

m
value

value

pX

pm

X

m
BI

⋅
⋅==   

with  mvalue : value of food imports;    Xvalue: value of total exports; 

m: quantity of food imports;    X: quantity of total exports; 

pm, pX : domestic aggregated price (in local currency) for food imports and for total exports. 

The Bonilla Index assessment finds that food security improves when the BI decreases and 

deteriorates when the BI increases. Contrary to the food trade position (food net importer/exporter), 

the BI concerns the relative food imports bill to total export performance, hence pointing up the role of 
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international trade and its effects on national food security. In the following analysis, we focus on the 

food sector, assuming the relative stability, ceteris paribus, of the total export sector, at least in the 

short term. 

In order to highlight world food prices in the equation (in foreign currency), we introduce the 

exchange rate. With the BI formula written this way, we can analyse the effects of food price and 

exchange rate deviations on the food security index. 

 (2)   
X

Im

pX

EPm
BI

⋅
⋅⋅=  

with  Pm: world price for food imports; 

 EI : nominal exchange rate, i.e. the number of national currency units needed to have one unit 

of foreign currency: 1 foreign currency unit = EI  domestic currency unit. 

Border measures (export and import taxes and subsidies) and domestic support have direct impacts on 

the BI as they introduce a deviation between world and domestic food prices. The Nominal Rate of 

Assistance (NRA) index on importable food products, as calculated by the World Bank (Anderson et 

al., 2009, 2012), provides information on the effects of agricultural policy domestic support and 

border measures.  

 (3)  
X

I
m

m

pX

ENRAPm
BI

⋅
⋅+⋅⋅= )1(

 

with  NRAm: Nominal rate of assistance assessed for importable food products. 

This equation highlights the main determinants of food security identified in previous sections: the 

world price Pm (and its possible volatility), the level of national or trade policies applied to the food 

imports sector (NRAm), and the exchange rate policy with the nominal exchange rate EI. 

 

3.2 Impact of NRAm and EI deviations on the BI  

In the very short term, in an environment of relative agricultural price stability, we observe that: 

- In the event of the depreciation (/appreciation) of the local currency to the foreign currency, EI rises 

(falls). The BI then automatically rises due to the increase (/decrease) in the cost of food imports 

expressed in the local currency, with a negative (/positive) effect on national food security. 

- If NRAm increases (/decreases), for example due to higher (/lower) food import tariffs or domestic 

food production subsidies, the BI automatically increases (/decreases) due to the price rise for 

imported food, with a negative (/positive) effect on national food security.  
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In the longer term, the estimated effects of EI and NRAm on food security are not so clear because other 

local currency depreciation (/appreciation) or an increase (/decrease) in agricultural support may 

improve (/undermine) domestic agriculture competitiveness and encourage (/discourage) domestic 

food production, having a negative (/positive) impact on food import demand m and driving down 

(/driving up) the BI with a positive (/negative) impact on food security by reducing (/increasing) food 

dependence on imports. 

An interesting line of future research would be to analyse these two contrasting effects in developing 

countries, especially net food importers, to see whether governments should intervene to maintain the 

rate whenever there is an imbalance between domestic currency supply and demand on the foreign 

exchange markets.  

 

3.3. Impact of price volatility on food security 

This section tests the consistency of the framework in the event of an exogenous shock on the 

international market such as a sudden price surge (as in 2008) or price drop and, more generally, the 

impact of price volatility on food security.  

The price volatility debate was reopened following the 2007-2008 price rise as farmers’ earnings and 

consumer purchasing power suddenly looked uncertain, putting food security at risk. Recent years 

have seen two peaks in world prices for cereals and other major food commodities: once in 2007-2008 

and a second time in 2010-2011. And prices have generally remained at a higher level than during the 

period from the 1980s to the early 2000s. There may be a number of reasons for this trend such as a 

growing imbalance between food demand and supply, the rise in oil prices, exchange rate movements 

and trade restrictions. 

This phenomenon is more of a concern in developing countries where a large proportion of household 

income goes on food. Households in these countries therefore face a drop in real income and greater 

uncertainty should agricultural prices suddenly shoot up. Developing countries suffer from a lack of 

agricultural productivity and weak infrastructures. 

Price hikes can have mixed effects in terms of food security. High food prices could be viewed as an 

opportunity for producers. They could drive an increase in food production, improving the physical 

availability of and access to food and raising producers’ incomes. Yet at the same time, the cost of 

consumption goes up such that, under the hypothesis of stable food aid, economic access to food is 

reduced (Diaz-Bonilla and Ron, 2010). Moreover, many producers are net food buyers (being mostly 

small farmers, livestock producers and artisanal fishers in the developing countries). The main impacts 

of price volatility on producers and consumers are seen in the uncertainty surrounding income, 

investment decisions and access to food. There are many ways in which international price 

fluctuations channel through to domestic markets, depending on the country (and its domestic policies) 
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and the agricultural products concerned (Baffes and Gardner, 2003; Meyer and von Cramon-Taubadel, 

2004; Greb et al., 2012). Price transmission from international prices to domestic prices can be limited 

for a number of reasons including previously analysed policies such as trade, exchange rate policy and 

other domestic policies, as well as other factors like infrastructure and transportation costs. 

So rising prices may benefit producers by raising their profits, but be to the detriment of consumers by 

cutting their purchasing power. However, even in the case of producers, the opportunity depends on 

the producers’ ability to really produce more. They may face obstacles such as poor access to credit 

and low productivity. 

The question as to whether it is the price surge or its volatility that is important is an open debate. 

Price volatility is high on the agenda of many governments and became a G20 priority in 2011 when 

the G20 launched the Agricultural Market Information System, which monitors food commodity 

markets and acts as an early warning system for volatile prices (OECD, 2011). 

A number of empirical studies have set out to measure agricultural price volatility to determine 

whether it is higher than in the past (Huchet-Bourdon, 2011). Gilbert (2006) shows that agricultural 

price volatility was low in the 1960s, higher in the 1970s and, despite falling back in the second half of 

the 1980s and the 1990s, has since remained higher than its 1960s level. Gilbert and Morgan (2010) 

track 19 products over the 1970-2009 period and conclude that volatility has by and large been lower 

over the two last decades, with the exception of rice. They also find that volatility over the three-year 

period from 2006 to 2008 is in line with this historical pattern. Balcombe (2009) finds persistent 

volatility in agricultural price series. Sumner (2009), however, studies wheat and maize price data over 

an extended period from 1866 to 2008 and finds that the three years from 2006 to 2008 represent one 

of only a handful of periods when prices have been above the post-war trend, the last period before 

that being in the 1970s. Huchet-Bourdon (2011) studies eight agricultural products over the 1957-2009 

period and finds no general growth trend in price volatility over the past 50 years. Her statistical 

analysis shows that price volatility in the recent 2006-2009 period was higher than in the 1990s, but, in 

general, not higher than in the 1970s with the major exception of wheat, maize and rice. This high 

cereal price volatility may have important implications for food security, since rice is the most 

consumed agricultural product in many poor countries. 

One repercussion could be that the national government implements corrective policies by changing 

the local currency value and/or the level of domestic support in order to offset the effects of an 

agricultural price deviation. As shown by Equation (3), it is theoretically possible to offset a rise (resp. 

fall) in Pm and keep BI stable by increasing (resp. reducing) EI and/or NRAm. For example, it is easy to 

understand why so many net importing countries were anxious to temporarily lift their import tariffs 

(and hence reduce NRAm) to offset the surge in world food prices (i.e. increasing Pm) in 2008 and thus 

limit the deviation in the BI in order to maintain an adequate food security level. Research on the 2008 
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food crisis is currently assessing the scale of the impact of such corrective policies on the food security 

index. 

Conclusion 

The assessment of the impacts of the different food security determinants is a complicated matter. The 

impact of an increase in world food price changes on agricultural output, for instance, depends on the 

extent to which the international commodity price changes are passed onto the national agricultural 

economy and on the country’s capacity to develop its own agricultural production. This latter factor 

may depend on whether countries have a comparative advantage in agriculture or not (UNCTAD, 

2009). So food security depends not only on domestic agricultural and cross-border agricultural trade 

policies, but also on exchange rate trends.  

The purpose of this contribution is to shed light on the economic linkages between the main 

determinants of food security we have identified and the national level of food security as defined by 

the Bonilla Index. We observe firstly that immediate effects differ from long-term effects and secondly 

that it is always necessary to understand whether domestic policy measures cause the effect or are 

designed following an external shock.  

Further avenues of research are to test these theoretical relationships between food security, 

agriculture, trade and exchange rate policies using short- and long-run empirical data. Available data 

can be used to compare a broad panel of developing, developed and transition countries from 1995 to 

2010. Such a study taking in the 2008 food crisis can retrospectively analyse this episode and assess 

the effect of domestic measures in countries responding to a surge in food prices. This is the focus of 

ongoing research. 
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