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The use of public food stocks for food security purposes is a hotly debated 
topic in international trade negotiations on agriculture within the World 
Trade Organization (WTO). Regardless of the legal standing of food 

stocks under the WTO legal framework, however, one must also consider the 
more substantive issue of whether public food stock programs make sense in 
terms of food security. This chapter discusses several economic and opera-
tional factors relevant to the design and use of public stocks for food security 
purposes in developing countries. Chapter 9 focuses on the legal issues related 
to the WTO agreements. Chapter 8 contains four sections. First is the consid-
eration of several new circumstances in which these food security programs 
would operate, including changes in the world’s general economic and weather 
conditions, agricultural markets and policies, and food and nutrition security 
circumstances. The second section discusses general policy concepts related to 
food security and how food security stocks may fit into that policy framework. 
The third section covers different economic and operational issues specifically 
related to public food stocks and domestic food aid. A fourth and final section 
concludes the chapter.

A new context for Food Security

General Economic and Climate Conditions

Although food security concerns are not a new topic in global trade negotia-
tions (see Chapter 9), the general context for those negotiations has changed 
in recent years. Since agricultural and food prices (along with other commod-
ities) began to increase in the mid-2000s, with price spikes in 2008 and 2011, 
food security has been analyzed against a backdrop of higher nominal prices 
and higher price volatility, in contrast to the previous context of lower global 
food prices seen during the mid-1980s and the 1990s. During these decades, 
agricultural trade negotiations focused on policies that either artificially 
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expanded supply in some countries through subsidies or reduced demand 
in other countries through protection (thus lowering global prices). In more 
recent years, however, there has been larger interest in disciplining policies 
that may artificially restrict supply or distort demand in ways that contribute 
to higher world prices. In other words, whereas previous trade negotiations 
focused on agricultural producers, more recently there has been increased 
preoccupation with consumers as well (see Meyer and Schmidhuber 2013; 
Bureau and Jean 2013; Díaz-Bonilla 2013a; Tangermann 2013).

Figure 8.1 shows nominal world food prices in US dollars; these are clearly 
above those seen in previous decades (data from the IMF/IFS database; IMF 
2014). At the same time, real (that is, inflation-adjusted) prices are not as high 
as they were in the 1960s and 1970s, even though the trend of declining prices 
seen during the 1980s and 1990s has been reversed.1

Among other things, high prices in nominal terms may reflect the well-
known fact that global commodity prices (which are usually quoted in cur-
rent and nominal US dollars) move in opposite directions from the value of 
the US dollar against other currencies (Mundell 2002). In other words, if the 
US dollar appreciates against other currencies, then the US dollar price of 
commodities declines, and vice versa: if the US dollar devalues, the prices of 
commodities increases. One very clear example of this reverse relation was the 
jump in nominal commodity prices seen in the early 1970s when the US dol-
lar was devalued after the breakdown of the fixed exchange arrangements of 
Bretton Woods (see Figure 8.1). Then, another part of the reason why global 
commodity prices in nominal US dollars were high between 2007 and 2011 
was that the US dollar dropped in value against other currencies during that 
time. In fact, if the index is measured in nominal Special Drawing Rights (or 
SDRs, a basket of currencies that evens out the fluctuations of the US dollar 
against other currencies), then recent prices in nominal terms do not seem as 
high as when measured in US dollars (Figure 8.2).2 In any case, with any mea-
sure, the 2000s trend toward higher prices has stopped since 2011, opening 

1 The inflation deflator is the manufacturing unit value of exports from the category of 
“advanced countries” as defined by the IMF.

2 The SDR is an international reserve asset, created by the IMF in 1969 to expand the official 
reserves of member countries. Its value is based on a basket of four key international curren-
cies: the euro, Japanese yen, pound sterling, and US dollar. Starting in October 2016, the SDR 
will also include the Chinese renminbi. The SDR is not a currency per se but can be exchanged 
for freely usable currencies at a parity calculated by the IMF, using the market value of the four 
currencies mentioned and the weights they have in the basket. Because, in general, the market 
values of those currencies tend to move opposite to each other (that is, if the US dollar depre-
ciates, then the euro appreciates), the market value of the SDR is more stable than each cur-
rency separately.
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FIGURE 8.1 Food price indexes in US nominal and real values (US$)
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FIGURE 8.2 Food price indexes in US$ and Special Drawing Rights (SDRs) nominal values
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the possibility of a reversion to the previous secular decline in food prices 
(Díaz-Bonilla 2013a).

As discussed in greater detail in Chapter 9, the current high global com-
modity prices, measured in nominal US dollars, have implications for the 
calculation of domestic support according to the WTO Agreement on 
Agriculture (AoA), which uses international prices from 1986 through 1988 
as a benchmark. Today’s high nominal prices may persist into the future, but 
there may not necessarily be further increases; such a flat trend for nomi-
nal prices implies a decline of inflation-adjusted prices (a discussion of the 
potential scenarios stemming from this trend can be found in Díaz-Bonilla 
et al. 2013). This changed food price scenario is just one of a larger set of new 
circumstances for agriculture and food production that must be considered 
when analyzing the legal, economic, operational, and social aspects of food 
security stocks.

Another important change is that developing countries have been expand-
ing their global economic presence as measured by several indicators, such 
as their share of global gross domestic product (GDP), particularly when 
measured in purchasing power parity (PPP). According to the IMF World 
Economic Outlook database, the world share of global GDP (at PPP values) 
of developing and emerging countries grew from 36 percent in 1980 to almost 
58 percent in 2015, surpassing developed countries’ share.3 This increase in 
GDP, and the concomitant increase in developing-country incomes, has led 
to a reduction in poverty levels and to improvements in various health, nutri-
tion, and food security indicators, although with important variations across 
developing countries and regions. A further implication of growing incomes 
in developing countries is that additional public-sector revenues have facil-
itated the expansion of agricultural domestic support, as discussed in the 
next section.

Another much-discussed aspect of the new global food security context is 
the expanded link between food prices and developments in the energy sec-
tor. The growth of biofuel mandates has been singled out as one factor behind 
the price spikes affecting corn and oilseeds in the second part of the 2000s 
(see OECD-FAO 2011, 2012, 2013; Schnepf 2013; Laborde and Msangi 2012; 

3 The IMF identifies three categories of countries that are called “advanced economies,” “emerg-
ing markets,” and “developing economies.” Using solely the “developed/developing” dichot-
omy, advanced economies would correspond to developed countries; the other two categories 
comprise developing countries in the broader, traditional sense. Measured in current dollars 
instead of PPP values, advanced countries still make up a larger percentage of the world econ-
omy, at somewhat more than 60 percent against less than 40 percent for developing and emerg-
ing countries.
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Torero 2012; Headey and Fan 2010). Going forward, OECD-FAO (2013) 
estimates that without significant policy changes, global production of etha-
nol (mainly from coarse grains and sugar) and biodiesel (mainly from oilseeds) 
will require 12 percent of the world’s coarse grains, 29 percent of the world’s 
sugarcane, and 15 percent of the world’s vegetable oil production by 2022. 
Simulations by the International Food Policy Research Institute (IFPRI) (see 
Rosegrant et al. 2013; Al-Riffai, Dimaranan, and Laborde 2010) suggest that 
biofuel policies, if maintained in their current state, will imply higher prices 
for food products in the coming decades; this link may be crucial because the 
global energy market is far larger than the global food market.4 Developments 
in energy markets may thus drive outcomes in agricultural markets, adding 
another source of volatility for food production, demand, and prices.

A final widely noted development that affects food security is climate 
change. There are two aspects to consider in this regard: the longer-term 
trend and the shorter-term variability around that trend. With respect of 
the first aspect, and whatever the uncertainties about the overall and geo-
graphical medium- and long-term impact on agriculture and food produc-
tion, it is important to consider the probability that the world may be on its 
way to surpassing the 2°C temperature increase threshold in the coming years 
(IPCC 2014; Rosegrant et al. 2014). Such an increase will affect agriculture 
and food production and will require sustained research and development 
(R&D) investments in both climate change adaptation and mitigation. This 
topic warrants a more careful review of domestic support within the WTO, 
considering the implications for the AoA (including issues of distortionary 
and Green Box domestic support) and for other WTO legal texts, such as 
the Agreements on Subsidies and Countervailing Measures and Technical 
Barriers to Trade (Blandford 2013).

The second and shorter-term aspect, of more immediate importance for 
agricultural production, is increased weather volatility. Atmospheric warming 
seems to have already increased the frequency of extreme weather events such 
as droughts and floods (Hansen, Sato, and Ruedy 2012; IPCC 2014). Along 
with the links between energy and food, this shorter-term weather variability 

4 Estimates for 2006 (Díaz-Bonilla and Robinson 2010) suggest that the market for food energy 
amounted to about 28 exajoules, whereas the market for nonfood energy was approximately 
460 exajoules for a population of about 6.4 billion people at that time. In other words, the mar-
ket for nonfood energy was about 16 times larger than the market for food energy. Projections 
only increase this disparity in the future; for instance, for 2050, the nonfood energy market is 
forecast to be 21 times bigger than the food energy market (Díaz-Bonilla and Robinson 2010; 
see also Meyer and Schmidhuber 2013) (1 exajoule = about 239,000,000,000,000 cal; 1 joule = 
0.000239 cal, and 1 exajoule = 1 joule times 1018).
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is increasing the volatility of food quantity and prices. All of these develop-
ments add further urgency to the consideration of the food security stocks 
and domestic food issues discussed in this and the following chapter (Murphy 
2010; IATP 2012).

Changes in Agricultural Markets and Policies

General economic advances in developing countries have been accompanied 
by changes in agricultural production, trade, and policies; these changes have 
modified the landscape for the political economy of global trade negotiations 
(Díaz-Bonilla 2013b). In terms of global production, developing countries 
now represent about 75 percent of total agricultural production (as measured 
in constant international dollars by FAO/FAOSTAT [FAO 2014]). The 
increase in developing countries’ share in production since the 1960s (almost 
29 percentage points [pps]) can be explained mostly by Asia’s expanded pro-
duction (23 pps, of which China represents about 14.6 pps and India almost 
2 pps). The global share of agricultural production in Latin America and the 
Caribbean (LAC) has also increased (3.5 pps), as has Africa’s production share 
(1.2 pps). Looking at trade data for individual countries, the composition of 
the group of net agricultural exporters has also changed significantly since 
the mid-1990s, when the Uruguay Round of trade negotiations was finished. 
Table 8.1 shows the evolution of net agricultural exporters (FAO 2014).5

During the 1990s, only one developing country (Argentina) was in the top-
five net agricultural exporters by value; only two more (Brazil and Thailand) 
were in the top ten. By 2010– 2013, Brazil and Argentina had displaced the 
United States and the Netherlands as the top-two net exporters; with the addi-
tion of Thailand, Indonesia, and India, there were now five developing coun-
tries in the top-ten net exporters. It can also be noted that although China has 
dropped from the list, India has been climbing the ranks as a significant net 
agricultural exporter. In fact, in recent years, India has become a main global 
exporter of rice, beef, and cotton (see USDA 2014a, 2014b). Despite this 
growth, however, India’s agricultural sector is still composed of a large num-
ber of small farmers who continue to be affected by poverty and vulnerability. 
In recent trade negotiations, India has emphasized this latter situation, while 
its trading partners have instead focused on the country’s increasing presence 
in global food and agricultural exports. This duality plays a significant role in 
the legal debate on public food stocks analyzed in Chapter 9.

5 Net exports are total exports minus total imports. Of course, the ranking would be different if 
gross or total exports were considered.
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While developing countries as a whole have advanced in production 
and global trade, they have also increased their agricultural support. Thus 
the old notion that the policy framework in developing countries is biased 
against agriculture needs to be significantly revised, as can be seen from the 
recent evolution of such indicators as the nominal rate of assistance (NRA) 
(calculated by a World Bank project reported in Anderson 2009), the pro-
ducer support estimate (PSE) (computed by the Organisation for Economic 
Co-operation and Development [OECD]), and the categories of domestic sup-
port, as defined in the AoA (which will here be called WTO domestic sup-
port, or WTO DS).6 Increases in the values of these indicators broadly signify 

6 PSE and NRA are economic measures of support to agricultural producers, whereas WTO DS 
is an indicator for trade negotiations. These measures differ among themselves, particularly 
when comparing the first two with WTO DS. Among other things, the PSE and NRA con-
sider a broader notion of support that includes border protection and use current world market 
prices, while the WTO measure focuses on domestic support as separate from issues of market 
access and export competition and uses a 1986– 1988 fixed external reference price (see the dis-
cussion in Chapter 9). Broadly speaking (and drastically simplifying the issue), the PSE and the 
NRA consider support to farmers coming from taxpayers and consumers, while the WTO mea-
sure does not include transfers from consumers. For the calculation of the NRA, see Anderson 
(2009). Comparisons of PSE and different WTO measures of domestic support can be found in 
Effland (2011); see also Brink (2009).

TAbLE 8.1 Net agricultural exports (current US$ millions)

Rank of countries
Average 
1990s Rank of countries

Average 
2000s Rank of countries 2010–2013

united States 19,951 Brazil 26,618 Brazil 66,826

netherlands 14,054 netherlands 20,250 argentina 37,330

France 11,309 argentina 17,641 united States 34,358

australia 10,804 australia 13,925 netherlands 30,910

argentina 8,008 France 11,620 australia 22,505

Brazil 7,662 united States 11,384 thailand 21,519

denmark 5,313 thailand 9,175 Indonesia 20,042

thailand 4,864 new Zealand 8,033 France 16,406

new Zealand 4,681 Indonesia 6,209 India 15,899

Ireland 3,819 denmark 5,784 new Zealand 15,073

China, mainland 3,563 Canada 5,760 Malaysia 12,603

Canada 3,455 Malaysia 5,726 Canada 10,209

Malaysia 3,065 Spain 4,319 Spain 10,078

India 2,104 India 3,588 ukraine 7,867

Colombia 1,951 Ireland 3,448 denmark 7,391

Source: Fao (2014).
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that a country is expanding support to agricultural producers while decreases 
mean reduced support.

Figure 8.3 shows the NRA for the agricultural sector in several developing 
regions; the figure suggests that support for the agricultural sector in those 
countries has clearly been increasing. The shift from taxing the agricultural 
sector (a negative number in Figure 8.3) to supporting the sector through dif-
ferent measures (a positive number) becomes particularly clear in the develop-
ing countries in Asia and Europe and Central Asia (ECA). In these regions 
the NRA moved from a tax equivalent of about 10 percent to 20 percent of 
the value of total agricultural production for 1955 through 1989 to a pos-
itive transfer to agriculture since the 1990s, reaching about 15 percent to 
20 percent of total agricultural production in the 2000s. LAC countries also 
shifted from taxing agriculture in the 1950s through the 1980s to supporting 
the sector since the 1990s; however, the NRA in this region has stayed below 
10 percent and declined even further in the 2000s, although it is still in posi-
tive territory. Africa, however, continues to tax agriculture but at smaller rates, 
moving from an NRA of about -10 percent to somewhat less than -5 percent 
in the 2000s.

While the NRA calculated by the World Bank covers only developing 
countries, the PSEs calculated by the OECD provide a comparative view of 
the support in developed countries and a sample of developing countries (see 
also Bureau and Jean 2013). Table 8.2 shows the value of the PSEs in bil-
lion dollars for selected countries covered in the OECD database.7 PSEs 
in the developed countries considered (particularly the combination of the 
European Union, Japan, and the United States) show large values of support 
(about US$213 billion in 2010– 2015) and have remained relatively stable 
since the 1990s. However, the developing countries included have signifi-
cantly increased their PSEs, from about US$20 billion in the 1990s to some 
US$300 billion in recent years. While this has been mainly driven by the large 
increase in China’s support, the value of PSEs in the developing countries 
considered without counting China still reaches almost US$81 billion. This 
is about 40 percent of the level of the group of developed countries, but still 
almost a fivefold increase since the 1990s.

As mentioned, the WTO DS, and the aggregate measurement of support 
(AMS) within it, is a different measure than either the NRA or the PSE.8 

7  See data in OECD (2016). India is not covered in the database.
8 See Chapter 9 for a more detailed discussion of the WTO measures of domestic support.
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FIGURE 8.3 Nominal rate of assistance (NRA) total (%)
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TAbLE 8.2 Producer support estimates, 1995–2015

Variable 1995–2000 2000–2005 2005–2010 2010–2015

Developed countriesa

total uS$ billions 216.5 210.0 216.2 211.8

without eu 106.7 104.4 93.5 104.6

eu % total 49.3 49.7 43.3 49.4

Japan % total 25.3 22.3 20.3 24.3

united States % total 17.4 20.4 15.0 16.6

Developing countriesb

total uS$ billions 19.9 52.1 122.8 300.1

without China 16.9 30.6 57.7 80.9

China % total 15.2 41.3 53.0 73.0

Source: oeCd (2016).
Note: aSee data in oeCd (2016). India is not covered in the database. the developed countries 
included are australia, Canada, the european union (eu), Japan, new Zealand, norway, Switzerland, 
and the united States. bthe developing countries included are Brazil, Chile, China, Colombia, Indo-
nesia, kazakhstan, Mexico, the russian Federation, South africa, turkey, ukraine, and Viet nam.
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The AMS’ capacity to measure the economic extent and impact of domestic 
support has been questioned (Orden, Blandford, and Josling 2011), in par-
ticular because in the WTO framework, the comparison uses fixed reference 
prices from 1986 to 1988 (which would not provide an interpretable economic 
measure of the effective domestic support at a point in time). As discussed 
before, the NRA and PSE use current market prices instead. The careful cal-
culations in Orden, Blandford, and Josling (2011) for 1995 to 2008– 2009 
show that when using WTO categories, the developing countries considered 
in the study (Brazil, China, India, and the Philippines) have increased their 
domestic agricultural support in recent years; India in particular has moved 
from about 6 percent of the total value of agricultural production in the 1990s 
to a level above 18 percent in 2008– 2009 (or more than 11 percent if the 
domestic food aid program and related public stockholding are not counted). 
China moved from 6.5 percent to 9.6 percent in the same period. Domestic 
support in Brazil and the Philippines, however, stayed relatively flat, at some-
what less than 6 percent and 4 percent of the value of agricultural production, 
respectively. Still, the levels of domestic support in these developing countries 
clearly remained below the levels seen in developed countries. In 2008– 2009 
the comparable percentages of domestic agricultural support over total value 
of agricultural production were 33 percent in the United States, 29.1 percent 
in Japan, and 28.7 percent in the European Union.9

Orden, Blandford, and Josling (2011) also provide calculations of the levels 
of what the 2008 Modalities call overall trade-distorting support (OTDS).10 
According to those estimates, China and India would be allowed OTDS levels 
that are comparable with or above the levels permitted for developed countries: 
China (US$85.5 billion), the EU (US$33.1 billion), India (US$25.6 billion), 
and Japan and the United States, each with about US$14 billion. The polit-
ical economy of the WTO negotiations under such a domestic support sce-
nario may change significantly. Developing countries that do not have the 
fiscal space to grant higher levels of support and developed countries that may 

9 The PSEs of Japan and the European Union are far larger than those of the United States 
because their calculation includes a market protection component through border measures 
that is not part of the WTO measure of domestic support.

10 The “Revised Draft Modalities for Agriculture” (TN/AG/W/4/Rev.4, December 6, 2008), 
which are usually called “the 2008 Modalities,” included very detailed language for the poten-
tial text of an agricultural agreement. This was the last attempt to reach an agreement on agri-
culture before the general Doha talks collapsed in 2008 (see Chapter 2). The OTDS, however, 
does not include all domestic support, distortionary or not. Therefore, the potential levels of 
domestic support under the 2008 Modalities are larger than the numbers mentioned in the 
text. For the intricacies of those calculations, see the chapters in Orden, Blandford, and Josling 
(2011), in particular Brink (2011).
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have the money but are legally constrained under the WTO rules embedded 
in the 2008 Modalities may join forces against those large developing coun-
tries that have both the financial resources and the legal space under the SDT 
provisions of the 2008 Modalities (see Brink 2011). WTO members may also 
be less willing to accept at prima facie the food security concerns of coun-
tries that are large exporters in the global food market and that use significant 
amounts of domestic subsidies to support their agriculture.

Changes in Food Security and Nutrition Conditions

Although there is a large heterogeneity of food (in)security conditions among 
developing countries, it is clear that there have been overall improvements in 
food security at the global level.11 Figure 8.4 shows the evolution of food secu-
rity indicators in different developing regions based on the Global Hunger 
Index.12 South Asia and Africa south of the Sahara (SSA) show the worst indi-
cators (a higher number implies worse hunger conditions), with the countries 
in the Near East and North Africa, LAC, and Eastern Europe and Central 
Asia on the other extreme. Overall, however, there has been a general decline 
of the Global Hunger Index over time, implying improvements in hunger con-
ditions in developing countries, though with important differences across 
regions and countries.

At the same time, the world now suffers from a “triple burden” of malnu-
trition (Pinstrup-Andersen 2007): undernutrition, the traditional focus on 
insufficiencies in calories and proteins; overnutrition, particularly the overcon-
sumption of fat, sugar, and salt, leading to problems of obesity, diabetes, and 
cardiovascular disease; and micronutrient deficiency, which has a variety of neg-
ative consequences for nutrition and human development. In developing coun-
tries, both undernutrition and overnutrition may coexist, even within the same 
family (see Garret and Ruel 2003). Important changes in consumption patterns 
in developing countries are linked to increasing incomes, urbanization, and 
structural modifications in the processing and marketing of food products— 
all of which have led to a diversification of diets and a decline in the percent-
age of calories and proteins consumed from the usual staple crops considered in 

11 See Díaz-Bonilla et al. (2000) and Díaz-Bonilla and Thomas (2016) for a typology of countries 
based on food security indicators.

12 Welthungerhilfe, IFPRI, and Concern Worldwide developed the Global Hunger Index to reflect 
the multidimensional nature of hunger, combining three equally weighted indicators into one 
index: (1) the proportion of undernourished people as a percentage of the population, (2) the 
proportion of children younger than age five who have low weight for their age, and (3) the mor-
tality rate of children younger than age five (see von Grebmer et al. 2013).
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food security stocks. Some of these changes are due to improved infrastructure 
and integration of markets (Rashid, Gulati, and Cummings 2008); for exam-
ple, Reardon et al. (2012) document the modernization of rice and potato value 
chains in four Asian countries that resulted from the expansion of roads, elec-
tricity, and government support to small traders and processors.

Reardon and Timmer (2012) review the expanding literature regarding 
the important changes occurring in many developing countries’ processing, 
wholesale, and retailing sectors. The authors document the different waves 
of transformation that have taken place at different points along the value 
chain, from processing to marketing, and focus particularly on the advance 
of supermarkets. Although the expansion of supermarkets started earlier and 
has gone further in LAC, the “retail revolution” has also expanded in Asia and 
more recently in Africa. Modern food retail in many developing countries is 
spreading, or has already spread, beyond the upper and middle classes into 
low- income markets, small cities, and rural towns through a combination of 

FIGURE 8.4 Contribution of components to 1990, 1995, 2000, 2005, and 2013 Global Hunger 
Index scores, by region
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proportion of undernourished are for 2004–2006; data on child underweight are for the year closest to 2005 in the period 
2003–2007 for which data are available; and data on child mortality are for 2005. For the 2013 GhI, data on the proportion of 
undernourished are for 2010–2012; data on child underweight are for the latest year in the period 2008–2012 for which data 
are available, and data on child mortality are for 2011. For eastern europe and the Commonwealth of Independent States, 
most countries in this region became independent after 1990 GhI scores were calculated.
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small formats, cheap prices, and flexible inventories. While these transforma-
tions have not advanced equally throughout Africa, where landlocked areas 
still lack the modernized marketing chains that are present in other countries, 
the overall tendencies point in the same direction (see also Reardon, Timmer, 
and Berdegue 2004).

In summary, along with improvements in more traditional indicators of 
food and nutrition security in developing countries, new concerns regard-
ing overnutrition and its related health problems have emerged. At the same 
time, there are clear changes toward more diversified diets (although whether 
these new diets are healthier depends on their composition), and new mar-
keting channels for food delivery have been evolving, even in poor urban and 
rural areas. These changes in nutrition concerns, consumer demand, and retail 
channels suggest that food security approaches that are limited to a reduced 
number of staple crops distributed by a public system (the type of program 
that is the focus of much of the legal debates discussed in Chapter 9) may 
become less and less relevant in many developing countries.

General Policy considerations and Food Security
The previous section discussed significant changes in global economic, social, 
nutritional, energy, and climate conditions that have set the context for food 
security concerns. Those changes notwithstanding, some of the policies advo-
cated to address food security concerns still seem similar to those put forth in 
the past under very different conditions. A clear example is the changed situa-
tion in agricultural and food prices. In many countries, alarm about high food 
prices and high food price volatility has led to proposals to increase self-suffi-
ciency using import barriers and distortionary domestic support; this method 
is similar to what was done in the past to try to help producers affected by low 
prices. While many policy makers and observers in civil society suggest protec-
tion (and distortionary support) as their preferred policy option to deal with 
either low or high prices, other standard advice recommends trade liberaliza-
tion in all circumstances. Here, as in other things, a more nuanced approach 
is required.

Food Security: A Multidimensional Concept

It is always useful to remember the multidimensional definition of food secu-
rity adopted at the World Food Summit in 1996: (1) availability (which 
depends on domestic production, stocks, and trade); (2) access (which is influ-
enced by income, employment, and poverty patterns related to economic 
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growth and development); (3) utilization (which depends on food quality as 
well as on other factors such as health services, water and sanitation infra-
structure, education, and women’s empowerment); and (4) stability (the fact 
that physical and economic access to and proper utilization of food should 
take place “at all times” and that many factors can affect this stability). It 
is widely recognized that food (in)security is strongly correlated with pov-
erty, which is also a multidimensional concept affected by many factors.13 For 
instance, Sinha, Lipton, and Yaqub (2002) consider that poverty, its severity at 
a point in time, its persistence at the individual level, and its intergenerational 
transmission are all associated with what they call “damaging fluctuations.” 
This is a general concept that goes beyond risks or shocks and encompasses 
changes over time that potentially harm people’s welfare. The authors iden-
tified six major damaging fluctuations affecting the poor: (1) violence (wars, 
civil strife, community violence, and domestic violence); (2) natural disasters; 
(3) harvest failure; (4) disease or injury; (5) unemployment or underemploy-
ment; and (6) shocks that worsen the relative price of food when compared 
with income.

For poor and food-insecure households, the main challenges lie in expo-
sure and vulnerability to these damaging fluctuations. However, typically 
only a part of such events is related to food price variability; most of the neg-
ative impacts on poor and vulnerable households are caused by other factors, 
such as weather shocks, health events, and the spread of conflict and war. In 
addition, macroeconomic crises with subsequent drops in production and 
employment, chaotic currency devaluations, and high inflation are also major 
contributors to poverty and food insecurity (Díaz-Bonilla 2008). Although 
the current period of higher and more volatile prices in global food markets 
has led to increased attention on the impact of those factors on poverty and 
food security, economic access to food is not solely a problem of food prices. 
Access to food also depends on the relationship between household incomes 
(broadly defined), on the one hand, and the cost of the minimum household 
food requirements (MHFRs), on the other. Both income and costs involve 

13 There is also a definitional relation between food insecurity and poverty considering that the gen-
eral poverty line is usually the cost of minimum household food requirements (MHFRs), with 
an additional markup representing other expenditures; the line for indigence is usually the cost 
of MHFRs without any additional expenditures. Therefore, poverty and food insecurity mea-
sures should move closely together by statistical construction (although there may be some dif-
ferences due to the diverse data sources used to construct the indicators). One implication of 
this is that if a policy measure increases the cost of MHFRs, keeping other things constant, this 
would then increase both the poverty headcount and the number of food-insecure households 
among those that are net food buyers. However, other things may not be constant (more on 
this below).
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prices, wages, employment, and other variables; it is not just a matter of a sim-
ple comparison of food prices with wages. Therefore, to truly assess economic 
access to food, the proper equations (Sinha, Lipton, and Yaqub 2002; Díaz-
Bonilla and Ron 2011) to consider are as follows:

Incomes = wages . employment (or prices . quantity of goods and 
services sold by the poor)14 + subsidies or taxes from the government + 

other transfers and public services to the poor

Costs = food prices . MHFR + costs of complementary goods and 
services needed to properly use food

In short, a more multidimensional view of the problem is needed because a 
single policy intervention will not address the multiplicity of factors affecting 
food security (see below).

Differentiated Impacts of Policies

In terms of the general economy, the impact of a policy intervention depends 
on its interactions with other policies and structural factors. Therefore the 
same policy intervention may have different impacts depending on the con-
text in which it is implemented. For example, a reduction of agricultural tar-
iffs will have different impacts on a country depending on, among other 
things, whether the tariffs are reduced unilaterally or as a result of a multilat-
eral exercise and whether the adjustment only includes agricultural products 
or applies to other products and services as well. Structural aspects, such as 
land distribution and rural infrastructure, are also crucial to determining the 
effects of a policy; following the previous example, reducing (or increasing) 
agricultural tariffs in a country with relatively equal land distribution and 
good infrastructure will have different impacts than those policies would have 
in a country with unequal landholdings and poor infrastructure.

It is also widely accepted that because households are diverse, any policy 
with economywide impacts will have differentiated impacts on households. 
Such heterogeneity needs to be considered because food security issues take 
concrete form at the household and individual levels. For instance, it is obvi-
ous that the impact of changes in food prices on households will be differ-
ent depending on whether a household is a net food buyer or a net food seller. 
Urban households are typically net buyers; however, an important number 
of rural families are also net buyers, including landless rural workers and a 

14 Obviously, taxes enter with a negative sign.
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significant percentage of small farmers, some of whom may experience sea-
sonal variations as net sellers/buyers. Only poor families that are net food sell-
ers (which may not necessarily be the largest percentage of rural families in 
many developing countries) would benefit from higher food prices.

Table 8.3 shows a general typology of African households and the price 
issues that may affect those households. (It should be noted that category 3 is 
nested into category 2, which in turn is nested into category 1; category 4 is 
separate; see also World Bank [2005].)15

An example of how this heterogeneity influences food security outcomes 
can be found in the analysis of the 2010– 2011 food price shock by Ivanic, 
Martin, and Zaman (2011). They show that poverty increased in 27 of the 
28 countries studied but that in Viet Nam it actually decreased. Viet Nam’s 
situation was different mainly because of the large size of its rural population 
and the more egalitarian structure of landholdings in rural areas, where more 
poor people were net producers of food. This meant that the higher food 
prices led to an aggregate reduction in poverty in that country.

Prices: Trends, Cycles, Volatility, and Extreme Lows and Highs

Both price levels and price variability have an effect on food production and 
consumption, but they are two different concepts that require some clarifica-
tions. In the context of monetary policies, the idea of price stability has tradi-
tionally taken into account inflation in the range of 0 percent to 2 percent per 
year. More recently, it has been suggested that the definition of price stability 
could be expanded to include annual inflation of up to 4 percent (Blanchard, 
Dell’Ariccia, and Mauro 2010). Obviously, “stable” inflation of 2 percent per 
year means that the nominal price level is permanently increasing: at 2 percent 
per year the price level increases almost 50 percent in nominal terms in 
20 years, while at 4 percent it more than doubles during the same period. In 
other words, stability in terms of price level is one concept, while stability in 
terms of the rate of change of those levels (that is, the stability of inflation) is 
another. In the case of food and agricultural prices, the notion of (in)stability 
refers mainly to what happens to price levels.

Furthermore, it is important to distinguish among price trends, poten-
tial changes in those trends, and variability or volatility around those trends, 

15 World Bank (2005) presents the following estimates of the percentages of rural households 
that are net sellers: Zambia (maize), 24 percent; Mozambique (maize), up to 25 percent; Kenya 
(maize), 27 percent; Ethiopia (maize and teff), 25 percent; Indonesia (rice), 29 percent; Viet 
Nam (rice), 43 percent; and Mexico (maize), 25 percent.
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which may take several forms (see a discussion in Díaz-Bonilla and Ron 
[2010] and Díaz-Bonilla [2016], where other methodological issues are dis-
cussed). The impacts of changes in price trends on food production and 
food consumption are different from the impacts of changes in volatility 
around those trends (cycles and spikes). The following paragraphs briefly 
discuss both aspects (price levels on the one hand and cycles and spikes on 
the other).

Prices levels affect producers’ profits (and therefore their incentives to pro-
duce) and consumers’ costs (and consequently their economic access to food). 
Therefore, much of the debate regarding different food security policies usu-
ally revolves around a traditional policy dilemma: what contributes more to 
generating food security: high prices for producers or low prices for consumers 
(Timmer, Falcon, and Pearson 1983)? High food prices benefit food produc-
ers (other things being equal), whereas low food prices help consumers, at least 
in the short run. However, in the medium to longer term, there may be posi-
tive dynamic effects from higher prices that may help net food buyers as well. 
For example, higher agricultural and food prices may lead to increased invest-
ments by the private and public sectors in agricultural production and in rural 
areas; these investments can generate positive employment and wage effects, 
particularly among the poor, which may compensate for the higher cost of 

TAbLE 8.3 Who is affected by food price instability and how?

Affected Group Significance Problem

Interseasonal or 
intraseasonal variability 
the bigger issue?

1. poor consumers Majority of both rural and 
urban population; includes 
nearly all poor households

high prices reduce real 
incomes, especially in years 
of low harvest

peaks in both

2. net deficit 
producers

70–80% of rural house-
holds

as in 1, but high prices also 
discourage investment in 
high-value crops

peaks in both

3. net deficit  
sellers

10–15% of rural house-
holds, including some of 
the poorest

as in 2, but low prices im-
mediately after harvest also 
reduce real incomes

Intraseasonal troughs

4. Surplus 
 producers

20–30% of rural house-
holds; often non-poor, but 
important to food security 
of poor

price collapse at bumper har-
vest and (to a lesser extent) 
low prices immediately after 
harvest reduce real incomes 
and depress initiatives for 
investment in intensification

troughs in both, par-
ticularly interseasonal 
troughs

Source: poulton et al. (2006).
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food.16 Those investments may also lead to increases in productivity that may 
reduce production costs and prices in the medium term.

Of course, the opposite may also happen. Farmers shielded by high pro-
tection and pampered by subsidies may not need to incur additional costs and 
investments in order to attain their desired profit levels; therefore, protec-
tion and subsidization may lead to fewer investments and slowed productivity. 
Mogues et al. (2012) conducts an extensive review of the impact of public- 
sector expenditures on agriculture and shows that subsidies have limited 
impact in terms of their contribution to agricultural productivity in India and 
several other countries. In the case of LAC, López (2007) estimates that pub-
lic agricultural expenditures labeled “nonsocial subsidies” or “private goods” 
(export subsidies, forestry subsidies, targeted rural production subsidies, and 
so on) have a negative impact on per capita agricultural GDP, as opposed to 
the positive impact of “public goods” (such as investment in R&D, plant and 
animal disease control, and environmental protection).

In summary, both high prices and low prices result in adjustment processes 
if markets operate normally and if signals are transmitted properly to produc-
ers and consumers. Higher prices should eventually lead to more production 
and less consumption; these effects push prices lower (and vice versa, in the 
case of a low-price policy). Therefore, as mentioned, a good part of the debate 
about food security in developing countries revolves around how to solve 
this policy dilemma: high (low) food prices should normally lead to more 
(less) food production, improving (worsening) the physical availability of 
food, while at the same time making food consumption more (less) costly and 
reducing (increasing) “economic access.”

Those who take the perspective of poor producers prefer high prices, argu-
ing that agriculture’s multiplier effect has important benefits for employment 
and poverty alleviation; many of these arguments tend to gravitate toward 
protection and price support. Those who take the perspective of poor consum-
ers, however, emphasize the importance of low prices because of the impact on 
urban and rural poverty and malnutrition. They usually suggest lower levels 

16 Looking specifically at poverty impacts, some empirical studies have found strong and statisti-
cally significant links between higher real food prices and increases in the prevalence and depth 
of undernourishment as well as in the incidence of poverty (Warr 2013). Other studies have 
suggested that while higher food prices negatively affect the poor in the short term, this impact 
may be reversed in the medium term, depending on the size of the price shock and how domestic 
wages evolve after the price shock (Ivanic and Martin 2014). Headey (2014) also estimates a pos-
itive medium- to long-term impact of higher food prices on poverty reduction. Agricultural and 
food prices typically go up when growth picks up at the global and national levels (Díaz-Bonilla 
and Robinson 2010); therefore it may be interesting to separate the impact of growth on poverty 
reduction from the impact of higher food prices.
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of protection and the use of consumption subsidies. In the end, governments 
need to consider the welfare of both producers and consumers as well as the 
fiscal costs of the possible interventions. The attempts at harmonizing these 
concerns have led to a diversity of policy measures, with mixed results.

The debate about price volatility, cycles, and spikes differs from that about 
price levels. It has been argued that price instability generates uncertainty 
about the “true” price level for producers and consumers; this can lead to sub-
optimal production and consumption decisions compared with what would 
have been the case under more stable price conditions. For producers, price 
volatility may reduce investments and shift production toward lower risk, but 
also less productive, technologies (although World Bank [2005] estimates 
that these effects may not be that large). High and variable food inflation and 
price spikes affect consumers negatively through reduced, or at least uncer-
tain, access to food. This is particularly true for poor and vulnerable house-
holds whose incomes do not adjust with inflation and who do not have the 
assets needed to stabilize consumption patterns. There may also be negative 
macroeconomic impacts, such as inflation and balance-of-payment and public 
deficits, as well as a decline in total investment (due to uncertainties about the 
macroeconomic framework), with adverse second-round effects on poverty 
and food security (Timmer 1989). It is also important to consider the politi-
cal impacts linked to social unrest and riots caused by increases in food prices; 
however, it has been noted that what seems to contribute most to the occur-
rence of political riots and unrest are high price shocks rather than volatility 
per se (see Barrett and Bellemare 2011). Persistent food inflation also tends 
to generate political problems; in many cases, however, sustained inflation (as 
opposed to price shocks) results from macroeconomic difficulties, which may 
not be related to developments in food markets.

Prices are not the only factor influencing food security, and obviously a 
variety of policies affects prices. As argued earlier, a one-dimensional analy-
sis looking only at a specific policy’s impacts on price levels or price volatility 
would leave a significant part of the causes of, and potential solutions to, food 
security out of the picture.

Protectionism and Food Security

The current period of price volatility has led to increased interest in food 
self-sufficiency. Clearly, developing countries would be well advised to invest 
more in the expansion and stabilization of their domestic agricultural pro-
duction. The issue then becomes what are the best policies through which to 
accomplish this goal. The instinctive reaction of some policy makers and civil 
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society advocates, both in the previous context of low world food prices and in 
the new context of higher prices, has been to resort to protectionist measures. 
However, usually other measures linked to different types of investments in 
agricultural R&D, human capital, and infrastructure are the ones that pro-
vide the real basis for competitiveness and productivity.

Díaz-Bonilla, Thomas, and Robinson (2003) discuss the argument, offered 
by some nongovernmental organizations during the WTO negotiations, that 
such investments “cost money and are difficult to administer.” This argument 
implies that protectionist measures do not cost money and are easier to imple-
ment (see the references in Díaz-Bonilla, Thomas, and Robinson 2003); how-
ever, in fact, protectionism does cost money. It operates as a privately collected 
and regressive tax on food, the costs of which are paid relatively more by poor 
consumers (given the incidence of food in their total expenditures) and the 
benefits of which accrue relatively more to large producers (considering that 
protection is an additional markup on individual prices that accrues per unit 
produced). High tariffs and related import restriction measures also increase 
the price of agricultural inputs to other sectors, negatively affecting produc-
tion and employment in those other activities. Higher costs for staple goods 
may lead to demands for higher salaries, affecting other labor-intensive export 
industries. Large trade protection also tends to overvalue the real exchange 
rate, with negative implications for other tradable sectors. On the other hand, 
increased trade, rather than protectionism, seems to have greater positive 
effects on technological advancement, investments, and productivity (see the 
literature review on total factor productivity by Isaksson [2007]).

Import barriers and related interventions are usually less-than- optimal, 
and potentially costly, ways to try to insure against price volatility. Self-
sufficiency approaches must consider the fact that domestic production in 
individual countries is far more volatile than global and regional aggregates 
(see, for example, Díaz-Bonilla, Thomas, and Robinson 2003; World Bank 
2005). Thus, using international trade to supplement domestic production 
should, in fact, stabilize domestic food availability. Although some develop-
ing countries have successfully managed external volatility, there are likely 
more examples in which efforts to shield domestic markets from global volatil-
ity led to increased internal volatility. For instance, Minot (2011, 2012) shows 
that (1) food price volatility in several SSA countries (Africa south of the 
Sahara) seems more prevalent in domestic markets than in international mar-
kets; (2) such domestic food price volatility has not changed much with recent 
increases in international price volatility; (3) commodities that are more 
traded internationally have lower volatility than those that are less globally 
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traded; and (4) volatility is higher in countries and for commodities in which 
governments actively intervene in markets through state-owned enterprises.17 
Chapoto and Jayne (2009) also illustrate the destabilizing results of govern-
ment interventions aimed at stabilizing maize prices in several SSA countries 
(see also Hazell, Shields, and Shields [2005]).18

So far, this analysis has argued against the use of protectionism as the pre-
ferred policy option to deal with both high and low prices. However, there is 
also a mirror-image case to be considered: the argument that proposes trade 
liberalization irrespective of the context of low or high prices. Proponents of 
this approach must consider that slow or no mobility in labor, capital, and 
land implies that any reallocation of factors and resources will take time and 
would include potentially significant transition costs. In particular, small and 
vulnerable producers may not be able to adjust to the new policy environ-
ment and may see a definitive negative impact on their livelihoods.19 Thus 
there is the need for carefully modulated policies that also consider both 
fiscal impacts and the fact that any intervention may displace other pub-
lic expenditures that have more positive impacts on production and poverty 
(see Fan [2008] and Mogues et al. [2012] on public expenditures and Díaz-
Bonilla [2015] for a general discussion of the macroeconomic and trade poli-
cies involved).

What Are the Outlines of an Adequate Policy Approach?

Two general policy rules must always be considered when aligning objectives 
and instruments. One is the Tinbergen rule (Tinbergen 1952), which indi-
cates the need to have as many instruments as objectives. If there are two pol-
icy objectives, then there need to be at least two policy instruments. Proposals 
in favor of just one policy or targeting one intermediate variable (such as high 
or low prices) will not effectively ensure the welfare of both producers and 
consumers and would most likely not deliver the multifaceted results called 
for in increasingly complex societies.

17 For our analysis of patterns of volatility, the dataset uses wholesale and retail food prices com-
piled from local statistical agencies by the Famine Early Warning System Network (FEWS 
NET) for ten staple foods (beans, bread, cooking oil, cowpeas, maize, millet, rice, sorghum, 
teff, and wheat) in 15 countries (Chad, Ethiopia, Guinea, Kenya, Malawi, Mali, Mauritania, 
Mozambique, Niger, Nigeria, Rwanda, Uganda, United Republic of Tanzania, Zambia, 
and Zimbabwe).

18 Hazell, Shields, and Shields (2005) show that the domestic prices of food products tend to be 
more volatile than the respective world prices, although the period of analysis does not cover the 
recent global price spikes.

19 In trade theory, this would apply to models with “specific factors of production”— that is, those 
that cannot be converted easily or at all into other activities.
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A second policy imperative can be called the Bhagwati rule, following 
the pioneer article on distortions and welfare (Bhagwati 1971). This analysis 
emphasizes the need to tailor policy interventions to the source of the prob-
lem as closely as possible to prevent potential second-round problems. For 
example, if a country wants to help its poor and vulnerable people, targeting 
specific food products is an indirect, and at times inefficient and inequitable, 
way to reach the intended objectives of poverty reduction and food security. 
In addition, if the income of small and poor producers is the concern, trying 
to increase the price of some agricultural products would be an indirect mech-
anism that, by necessity, would benefit larger producers more than smaller 
ones. Here, as in other cases in which food security concerns are invoked, 
the focus of the policy analysis should be on people rather than on crops or 
food products.

Overall, the most effective way out of this policy dilemma is through inter-
ventions that increase production efficiency and reduce costs, such as agricul-
tural R&D, infrastructure, and related investments allowed in the Green Box 
of the Agreement on Agriculture. All of these interventions increase profits 
and incomes for food producers and contribute to reducing prices and expand-
ing food availability for consumers. The challenges faced by poor and vulner-
able populations can also be addressed through properly designed and funded 
safety nets and cash transfer programs (Hidrobo et al. 2012; Hoddinott et al. 
2013). An overall adequate policy framework for food security and poverty 
alleviation would include good governance; macroeconomic stability; a rela-
tively neutral trade policy; investments in infrastructure, R&D, and human 
capital (health, nutrition, and education) with a focus on the poor and vulner-
able; policies and investments that ensure the adequate functioning of prod-
uct and factor markets; land and water policies that favor a more equitable 
agrarian structure and that facilitate access to the sustainable use of natural 
resources by poor rural households and small and family farmers; women’s 
empowerment programs; support for community organization and partici-
pation, particularly for the poor and vulnerable; and maintenance of law and 
order in rural areas.20

20 It was already mentioned that Sinha, Lipton, and Yaqub (2002) identify violence and conflict 
(wars, civil strife, community violence, and domestic violence) as one of the “damaging fluctu-
ations” that deeply affect the poor and vulnerable. This fact is corroborated by the World Bank 
study titled “Voices of the Poor” and summarized in Narayan et al. (1999), which suggests the 
importance of effective and noncorrupt public law and order for the poor. Therefore the main-
tenance of public safety in rural areas is crucial for food security.
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The specific debate about the economic and operational aspects of food 
security stocks, which is the topic of the next section, must be placed in the 
general food security context and policy considerations outlined previously.

Food Security Stocks and Domestic Food Aid
The design of food stocks for food market stability and domestic food aid 
needs to take into account a variety of economic and operational issues. The 
operational problems and costs involved are likely more important in develop-
ing countries than the issue of policy space within the WTO framework dis-
cussed in Chapter 9.21

Food Stocks: Unidimensional and Multidimensional Approaches

The analysis of public food stocks must be placed in the general context of 
food security policies. It should be reiterated that prices are not the only vari-
able impacting food security, nor are they even always the main one. At the 
same time, it is important to remember that many different policy instru-
ments, not just public food stocks, affect the level and volatility of prices. 
Therefore a unidimensional approach that only traces the link from food 
stocks to price stability to food security would be highly constraining; rather, 
a multidimensional analysis is needed (Figure 8.5).

Furthermore, while public food stocks are intended to address price insta-
bility, they could in fact generate broader macroeconomic problems (such 
as those associated with fiscal deficits) that may damage food security more 
than the price instability they tried to solve (see, for instance, Timmer 1989; 
Dorosh 2008). That being said, because food stocks are often discussed in the 
context of price stabilization, this section mainly highlights prices as the inter-
vening variable of interest for food security. Galtier and Vindel (2013) identify 
a variety of policies within four broad strategies resulting from a two-by-two 

21 The long list of theoretical and empirical studies on food stocks cannot be reviewed here. 
Different evaluations of the uneven experiences of food stocks for stabilization of prices in 
developing countries can be found in Islam and Thomas (1996), Hazell (1993), and Knudsen 
and Nash (1990). Recent analyses include Galtier and Vindel (2013), who are more support-
ive of the use of food stocks for price stabilization. Less sanguine assessments can be found in 
World Bank (2005, 2012) and Gilbert (2011). A detailed treatment of commodity price stabili-
zation can be found in Newbery and Stiglitz (1981). Townsend (1977) and Salant (1983) present 
theoretical models, arguing about the impossibility of price stabilization. Gouel (2013) pro-
vides a review of different approaches, including simulations with dynamic optimizing models. 
See also HLPE (2011). This section focuses on domestic food stocks; discussions about regional 
and international food stocks can be found in World Bank (2005, 2012), von Braun and Torero 
(2009), and Tangermann (2011).
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matrix that combines markets and governments, with the goal of stabiliz-
ing prices or managing and coping with the consequences of price volatility. 
The four quadrants of the matrix define what the authors call strategy A (the 
use of market-based policies to stabilize prices), strategy B (the use of market- 
based policies to cope with volatility), strategy C (direct interventions by 
governments to stabilize prices), and strategy D (direct interventions by gov-
ernments to cope with volatility). The authors emphasize strategy C, which in 
their view is often missing from the advice given to developing countries.22

Table 8.4, taken from the report by the High Level Panel of Experts on 
Food Security and Nutrition of the Committee on World Food Security 
(HLPE 2011), expands on the ABCD framework by defining a three-by-
three matrix. The left column identifies policies and interventions operating 
through markets and the private sector, directly implemented by the govern-
ments or carried out by the civil society; the top row distinguishes policies and 
interventions that focus on stabilizing prices or that assume that price volatil-
ity and shocks will occur and thus try to manage those problems ex ante or to 

22 Timmer (1989), who consistently highlights the importance of price stabilization in the success-
ful expansion of agricultural production in Asian countries such as Indonesia, also wrote the 
preface to Galtier and Vindel (2013). In that introduction, Timmer argues, “It is not easy to sta-
bilize food prices, but it is not impossible either. We just need to stop arguing that stable food 
prices are a bad thing and get on with the tough analytical and empirical work to learn how to 
do it effectively, efficiently, and honestly.”

FIGURE 8.5 Unidimensional versus multidimensional policy approaches

Price level (PL), price
volatility (PV), and price
extremes (PE)

Food security

Multiple causes, including,
among several others,
PL/PV/PE

Food and
nutrition
security

Unidimensional approach

Multidimensional approach

Single policy
intervention

Multiple policy
interventions

Source: author.
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cope with them ex post. The HLPE classification in Table 8.4 also includes 
a useful list of possible policies and interventions in all the ABCD strategies, 
including food stocks as part of strategy C (direct government interventions 
to try to stabilize prices). The point here, rather than trying to discuss and 
rank all the possible policies and interventions, is simply to note that policy 

TAbLE 8.4 ABCD framework

Policies and 
Programs

Reduce the eventuality 
and size of price 

shocks
Ex ante interventions relative to 

price shocks

Ex post interventions 
relative to price 

shocks

Programs Reduce price volatility Manage price volatility
Cope with price 

volatility

Interventions 
through 
markets and 
with the private 
sector

A. Make markets work 
better in time and 
space
• Information systems
• transport and 

communication 
infrastructure

• Increase competition 
in domestic market 
and trade

• private sector storage 
development through 
improved access to 
financing

• Grades and standards

B1. Financial products
• Crop/livestock insurance 

(index-based)
• Credit and savings associations

B2. Emergency loan 
programs
• access of importers 

to trade loans
• loans to producers 

and consumers
B1. Investment in agriculture
• Increase domestic food pro-

duction
• diversification and resilience of 

food systems
• Growing local crops
• Food storage systems at all 

levels including community 
storage

direct state 
interventions

C. Intervene in markets
• public stocks
• price bands schemes
• price stabilization

D1. Enhance productivity in 
smallholder farming
• resilience of farming systems
• targeted input subsidies (seeds, 

fertilizer)
• production for home consump-

tion

D2. Social protection 
for vulnerable house-
holds
• Case and food 

transfers
• School feeding 

programs
• taking into account 

human life cycleD1. Employment in the rural 
nonfarm economy
• decentralization
• Small and medium rural enter-

prise programs

Interventions 
through and 
with civil society

E1. Negotiated ex ante social 
protection
• Minimum wage, right to food

E2. Community-driven 
productive social 
protection
• Workfare (coping) 

with community- 
driven development 
projects (manage-
ment)

E1. Producer organizations’ 
services to members
• rotating credit schemes
• Group insurance
• local purchases for food distri-

bution systems (e.g., WFp’s p4p)

Source: hlpe (2011).
Note: WFp = Word Food programme; p4p = purchase for progress.
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makers have an extensive array of options available to them and that all of 
these potential interventions must be analyzed and deployed in an integrated 
framework for food security. Public stocks for food security purposes are just 
one potential component of that framework.

Objectives and Types of Food Stocks

A common operational problem for food stocks is that they lack clear objec-
tives or have multiple and sometimes conflicting objectives (NEPAD 2004; 
Dorosh 2009). Those objectives may include coping with emergencies, help-
ing populations suffering from chronic hunger, stabilizing prices for produc-
ers at profitable levels, and providing food to urban populations at prices that 
are stable and affordable (NEPAD 2004). Such varying objectives can result 
in food stocks of an inadequate size (too high or too low), confusing decision- 
making and management structures that are prone to political interference 
and short-term horizons, high costs and operational inefficiencies, and inap-
propriate levels of funding and misallocation of resources (NEPAD 2004). A 
basic starting point, therefore, is to properly define the objectives of the food 
stocks using three general categories (NEPAD 2004; World Bank 2005, 2012).

First, emergency food stocks try to cope with natural disasters and other 
disruptions in the domestic or international food supply. These stocks are 
usually small and are supposed to bridge the supply gap until the arrival of 
commercial supplies or food aid. Hazell (1993) suggests that relatively small 
percentages of total consumption (which he estimates at 5 percent of total 
consumption in the case of SSA countries) may suffice to act as an insurance 
mechanism. NEPAD (2004) calculates that such stocks should be able to 
cover two to three months of consumption, which amounts to 17– 25 percent 
of total consumption. 

A second category can be called food redistribution stocks, which serve as 
a rotating stock that backs up the distribution of food through a variety of 
programs; these programs can include targeted safety nets to help the poor 
and vulnerable, school lunch programs, supplementary feeding programs for 
women and children, food-for-work (FFW) schemes, semitargeted public dis-
tribution systems (such as fair price shops and ration shops), or even nontar-
geted public systems (although this option has generally been discontinued 
because of its high cost). Food redistribution stocks may also be used like the 
previous type of food stocks to cover emergencies, such as natural disasters, 
that disrupt food supply.

Food redistribution stocks are typically bigger than emergency stocks, 
depending on the coverage and scope of the food distribution system of which 
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they are a component. For instance, India’s Targeted Public Distribution 
System (TPDS) is the largest food system of this type in the world (Dorosh 
2008). The system reached some 600 million food-vulnerable or undernour-
ished people in the early 2000s, but India’s National Food Security Act, 2013 
increased this coverage to about 800 million people. Such a large system obvi-
ously requires large inventories; and to achieve the needed level of these inven-
tories, the government has purchased up to one-third of the wheat and rice 
produced in the country in recent years (Hoda and Gulati 2013). Although 
additional consumption may not increase one-to-one with the rations distrib-
uted (see Rashid and Lemma 2011), the people receiving food support repre-
sent an additional level of demand that would not have existed without the 
domestic food security and domestic aid program. This additional demand 
tends to support the prices of the food products involved.

At the same time, different studies show that at different points over 
the past two decades, India has accumulated inventories far in excess of the 
amounts needed for its food stock program, generating large fiscal costs for 
the government and leading to subsidized exports (Dorosh 2008). The direct 
costs of the current TPDS were estimated at about 0.9 percent of India’s GDP 
in 2009– 2010 and 2010– 2011 (Hoda and Gulati 2013). If the increase in 
coverage leads to a proportional increase in costs, the fiscal cost of the new 
scheme may reach close to 1.2 percent of the country’s GDP. That cost, how-
ever, may not necessarily translate into equivalent support to poor consumers 
because of waste and losses due to inadequate storage, handling, and trans-
portation, leakages of funds and products, and diversion of food away from 
the poorest members of the society. Hoda and Gulati (2013) estimate leak-
ages and diversion of the TPDS to be between one-fifth and one-third of the 
subsidy on food grains. The program’s operation may also have been pro-cy-
clical during recent episodes of global price increases, through further stock 
accumulation that may have exacerbated the spikes. India also appears to 
have exported some of the products from its public food security stocks. Both 
interventions would not have helped poor Indian consumers (Gouel 2013).

Access to food from public stocks is another challenge for poor popula-
tions. In their analysis of rice distribution in several Asian countries, Reardon 
et al. (2012) found that, according to the surveys conducted in New Delhi, 
fair price shops were closed during business hours in about two-thirds of the 
cases. This finding is consistent with other studies about the inefficiency of 
the TPDS. However, it must be noted that since India started procuring cere-
als domestically for its public distribution system in the mid-1970s, the coun-
try has avoided a major food crisis, even though several instances of sharp 
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declines in production have occurred (for instance, in 1976, 1979, 1982, 1986– 
1987, 2002, and 2009, there were declines of more than 7 percent in cereal 
production). Furthermore, the country has been able to maintain reason-
able stability in the domestic price of major food products, even in the face of 
important exogenous price shocks in recent years (although at a cost to other 
countries due to the shift of India’s domestic volatility to global markets) 
(Gouel 2013). The issue here then becomes how to design a more efficient, 
equitable, and cost-effective scheme to support competitive agricultural pro-
duction, provide a safety net for the poor, and insure against food shocks. It 
should be noted, however, that improving and modernizing such an enormous 
program, which reaches hundreds of millions of poor producers and consum-
ers, may take many years, and the country must be given enough time to find 
its way to do so.23

The third category of food stocks is buffer stocks, the purpose of which is 
to stabilize prices.24 These stocks generally tend to handle larger quantities of 
food than the other two categories; they may even carry enough food to serve 
as emergency relief and as a backup for the operation of a public distribution 
system (World Bank 2005, 2012). This is true in India, where the large pub-
lic purchase and distribution system appears to have helped stabilize domes-
tic prices, although at a significant cost compared with other countries in the 
region that have followed more market-based strategies (Dorosh 2008).

Stabilization stocks differ in their definition of price targets— that is, sin-
gle price, symmetric price bands of different widths, and extreme values (as 
discussed below). If the real objective of the food stock program is price sta-
bilization (as opposed to subsidizing producers with above-market prices or 
taxing them with below-market prices), then the target levels for single prices 
or for price bands should be updated to track mean trend values over the 
period of stabilization, such as a three-to-five year rolling average (Timmer 
1989). However, historical examples show that these stabilization stock poli-
cies tend to drift into being subsidized price support policies to producers, to 

23 It must be recalled that the process of reform of the Common Agricultural Policy of the 
European Union, which started in 1992 with the McSharry Program, is far from finished after 
more than two decades. In the United States, agricultural policy reform has shifted across dif-
ferent approaches over the years; the current 2014 Farm Bill, if anything, is a movement away 
from WTO disciplines on trade- or production-distorting support (Orden 2014).

24 Several theoretical models show that buffer stocks to maintain fixed prices (or fixed bands) fail 
with a probability of one in finite time (see the pioneer article by Townsend [1977]), particularly 
in the presence of speculators (Salant 1983). Typically, real-life buffer stocks do not attempt to 
defend a permanently fixed price but rather try to smooth market f luctuations, perhaps by using 
rolling averages. The properties of these buffer stocks are mostly an empirical matter, depend-
ing on the specific price rules and circumstances, as discussed further in the text.
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the detriment of consumers and taxpayers, or into taxing producers with low 
prices to help consumers. Analyses of the welfare effects of price stabilization 
have generally found small positive effects for consumers (Gouel 2013) as well 
as some small efficiency gains for producers (World Bank 2005), but usually 
with significant fiscal costs.

The more important gains may come not from symmetric stabilization per 
se but from preventing large upward spikes (which may affect poor consum-
ers irreversibly by hurting their health and nutritional status) and downward 
price busts (which may force small and vulnerable producers into bank-
ruptcy or a fire sale of assets). At the macroeconomic and political level, these 
large upward or downward spikes may affect political stability and the gen-
eral economy in ways that are not captured in the smaller values of the more 
limited welfare and efficiency measures mentioned before (Timmer 1989). 
However, there are different views regarding whether the political and macro-
economic benefits of avoiding price spikes are as large as postulated (see World 
Bank 2005).

Both food redistribution stocks (which, in principle, try to help specific 
poor and vulnerable consumers) and buffer stocks (which are not targeted 
in their effects on consumption) may be more relevant when a country’s con-
sumption depends on a reduced number of basic products and when those 
products are more storable (World Bank 2005). According to the food bal-
ance sheets calculated by FAO (2014), Indonesia (highlighted by Timmer 
[1989, 2013] as a positive example of price stabilization) provides a clear exam-
ple in which a product that is storable (rice) represents around 48 percent of 
the calories and 40 percent of the proteins consumed on average (using 2009 
data; these values were 56 percent and 53 percent, respectively, in 1980).

However, many African countries have a more diversified structure that 
uses some products (such as cassava and yams) that are difficult and/or costly 
to store. In western Africa in 2009, for example, the percentage of average cal-
orie consumption was distributed as follows: 5.4 percent wheat and wheat 
products, 12.6 percent rice, 9.1 percent maize and maize products, 10 percent 
millet and millet products, 9.1 percent sorghum and sorghum products, 
8.7 percent cassava and cassava products, and 7.9 percent yams.25 Although 
India is closer to Indonesia, it is still more diversified, with 21 percent of 
the total average calories consumed in 2009 coming from wheat and wheat 

25 Including Benin; Burkina Faso; Cabo Verde; Gambia; Ghana; Guinea; Guinea-Bissau; Liberia; 
Mali; Mauritania; Niger; Nigeria; Saint Helena, Ascension and Tristan da Cunha; Senegal; 
Sierra Leone; and Togo.
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products and about 29 percent coming from rice. Therefore policy makers 
face different challenges when trying to stabilize just one widely consumed, 
easily storable product (as in Indonesia) and when dealing with a variety of 
products of diverse degrees of storability.

Another aspect that determines the usefulness of public stocks for food 
security is a country’s level of advancement, because development is broadly 
associated with the quality and extension of infrastructure and the scope of 
the operation of the private sector, among other factors.26 A country’s geo-
graphical position also matters. A landlocked country with infrastructural 
limitations will face more challenges than a country with easy access to mari-
time routes; thus the former may benefit from holding emergency food stocks.

In summary, emergency and redistributive food stocks can play an impor-
tant role in food security arrangements, depending on the number and stora-
bility of the products involved, the country’s geographical position, the quality 
of its infrastructure, and how advanced its private sector is. However, carry-
ing stocks as an insurance mechanism or as a component of safety nets is dif-
ferent from using stocks to stabilize domestic grain prices, which, as noted, 
usually requires larger stocks and may be expensive and more prone to fail-
ure. Although it has been argued that some stabilization schemes seem to have 
worked better in Asia, the same cannot be said about many of the schemes 
used in African countries (see Galtier and Vindel 2013; NEPAD 2004). This 
last observation coincides with the findings in Minot (2011, 2012) about the 
destabilizing effects of domestic policies in several SSA countries. Developing 
countries in LAC, which tend to have relatively diversified diets and more 
developed private systems for food processing and distribution, have in general 
moved away from public food stocks and have instead linked their domestic 
food programs to general safety nets, mostly using cash transfers. Instability in 
LAC countries also tends to be associated with macroeconomic factors; thus, 
trying to stabilize the price of one or several food products would not address 
the main problem. However, in countries such as Indonesia, where macroeco-
nomic policies have historically been more stable than in LAC and where rice 

26 For instance, Galtier and Vindel (2013) argue that the price stabilization scheme could be 
adjusted according to the level of a country’s development: a less developed country, where agri-
culture may be in a pre– Green Revolution stage, may need price bands that are not too narrow 
but not too wide; developing countries with more productive agricultural and market institu-
tions may reduce and even eliminate the lower support price but may maintain the upper part of 
the band to avoid shocks to consumers; finally, developed countries, where producers are com-
petitive and food has a smaller incidence in consumers’ expenditures, may abandon the stabili-
zation stock.
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dominates food consumption, then stabilizing the price of that product may 
also help to stabilize economic and political conditions.

As discussed in Chapter 9, neither emergency stocks nor food redistribu-
tion stocks should conflict with WTO disciplines if the products are pur-
chased at market prices.27 The only additional conditions mentioned in 
Annex 2, paragraph 3 are that stocks must be an integral part of a food secu-
rity program identified in national legislation, must correspond to predeter-
mined targets related solely to food security, and must include a financially 
transparent process for stock accumulation and disposal. These reasonable 
conditions can help increase transparency and limit opportunities for corrup-
tion and misallocation. The main issue, both operationally and in terms of the 
AoA (as discussed in Chapter 9), is the purchasing price of those stocks.

Purchasing Prices

Stabilization stocks may focus on single prices, defend price bands (mostly 
symmetrically), or center on preventing price extremes (this last focus may 
have an asymmetric definition, such as preventing price spikes that hurt con-
sumers). This section discusses some operational aspects of these different 
approaches. It has been argued that the single-price approach may be costly 
and may eliminate all incentives for private-sector traders to offer storage, 
which in turn forces the public sector to undertake a larger role and incur 
more costs (Gouel 2013).28 In addition, if the level at which food prices are 
stabilized is higher on average than what it would have been without stabi-
lization, this would help producers but hurt consumers, particularly poorer 
ones (Sumner 2000). Thus there may be a trade-off between price stability 
and price levels, with price stabilization schemes at higher price levels possibly 
driving more people into food insecurity (Sumner 2000).

Purchasing prices above market-clearing prices can also lead to excessive 
accumulation of stocks. These stocks will eventually have to be disposed of on 
domestic and/or international markets, which would in turn depress domes-
tic or world prices. Furthermore, in the case of exports (which, to be competi-
tive in world markets, may have to receive an explicit or implicit subsidy with 
respect to the purchasing price), this disposal of surpluses on global markets 
will most likely generate trade frictions with other countries (see Dorosh 2008, 

27 The source of food for these food stocks may be food aid or international purchases, both of 
which raise other issues. However, these issues are unrelated to the problem of domestic support 
discussed here.

28 As mentioned before, Townsend (1977) and Salant (1983), for example, develop models in which 
price stabilization is impossible.
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2009). Gouel (2013) shows that structuring purchases to defend a price band 
(to avoid excessively high or low prices) will lead to better prices for produc-
ers during the buildup of stocks but would put downward pressure on prices 
(although with less volatility as well) once those levels have been reached, pro-
vided the stocks are not exhausted to defend certain levels and then perma-
nently replenished. This latter approach will keep prices higher at significant 
fiscal costs (Thompson and Tallard 2010). Gouel (2013), in line with other 
literature, also disputes the notion that wider price bands lead to lower costs 
(supposedly because the government buys low and sells high and does not have 
to intervene too often) because this idea does not take into account the car-
rying costs of such policies, which increase with wider price bands because of 
the longer time that stocks have to be immobilized and maintained (see also 
World Bank 2012).

Thompson and Tallard (2010) analyze asymmetric interventions, which 
are used only when prices are excessively high. Their simulations focus on the 
problem of sharp upward price spikes, such as were seen in 2007– 2008 and 
2011, and illustrate many of the trade-offs related to the high/low food price 
policy dilemma highlighted earlier. Thompson and Tallard use the OECD’s 
Aglink-Cosimo economic model (documented in OECD-FAO 2015) of 
global agricultural markets to simulate three policies to confront a sudden 
price increase in the global wheat and rice markets: (1) trade measures (that 
is, increases in export taxes or reductions of import taxes) to prevent domestic 
prices from going above 35 percent of the pre-shock level; (2) consumer sub-
sidies that limit the increase in consumer prices by 20 percent to 40 percent; 
and (3) additional public stocks of up to one-third of domestic consumption 
that are built and then released on domestic markets, if domestic prices rise by 
at least 40 percent in a specified period.

These policies are assumed to be implemented by a group of ten countries 
(Argentina, Brazil, Chile, China, India, Indonesia, the Russian Federation, 
South Africa, Ukraine, and Viet Nam) but not in the rest of the world (which 
nonetheless suffers the consequences of the policies implemented in the core 
group).29 The new policies are in addition to any existing measures that these 
countries may have already had in place. Wheat and rice prices are simulated 
to jump a sizable 70 percent over the previous year (which the authors argue 
was similar to what happened during the 2007– 2008 price shock) and then 

29 The countries selected represented about half the world’s population and about two-thirds 
of rice consumption and production, 45 percent of world wheat consumption for food, and 
43 percent of world wheat production in 2010– 2011.
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revert to trend levels. The simulations calculate the levels of producer and con-
sumer prices in these countries, the fiscal costs of the policies, changes in the 
per capita consumption of wheat and rice, and the impacts on world prices. 
The baseline (without the price surge or the new policies) and the simulated 
paths with the new policies cover a total of 10 years, with the price shock tak-
ing place somewhat before the midpoint of that period and the consequences 
of the shock and policies playing out until the tenth year.

The simulation in Thompson and Tallard (2010) show that world prices 
are higher than the baseline when food stocks are being built and are obvi-
ously lower than the counterfactual during the year of the price shock when 
food stocks are released (about 20 percent to 25 percent lower than world 
prices would have been with the shock alone). Prices are then higher again 
if stocks are rebuilt. Producers benefit and consumers lose while the stocks 
are being built; during the price shock, the reverse happens. Producers in 
the rest of the world (outside the 10 core countries considered) also benefit 
during the buildup and rebuild from the higher prices (underlining the fact 
shown in simulations by Gouel and Jean [2012] that additional trade mea-
sures are needed to keep the economic effects of building and releasing food 
stocks within the country). If the stocks are built and the price shock does not 
then take place, prices will have been maintained at a higher level during the 
buildup and will then return to the baseline once the desired level is achieved, 
all at a significant fiscal cost.

It is important to look at the results in terms of rice and wheat consump-
tion, which is a main variable for measuring food security. During the 10-year 
period of the simulations, consumption of both products is lower in the coun-
tries using the simulated policies for food stocks as well as in the rest of the 
world. To understand these results, the following pair of scenarios must be 
considered: first, how a world without a price surge and without new policies 
related to food stocks would compare with a world without a price surge but 
with new food stocks; and second, how a world with a price surge and with 
new food stock policies would compare with a world with a price surge and 
without new food stock policies. In the first scenario, the result is obvious: 
food stocks have been built for no purpose (that is, there was no price shock), 
leading only to price increases while stocks are built and thus to a reduction in 
consumption. The result in the second scenario is a combination of the period 
of the shock, when prices are lower and consumption is higher due to the 
release of stocks, and the rest of the years, which show higher prices and lower 
consumption during the periods of stock buildup. In this second scenario, the 
positive effect in consumption during the price shock (when the increase is 

Food SeCurIty StoCkS: eConoMIC and operatIonal ISSueS  265



mitigated by releasing stocks) is more than compensated for by the negative 
effect in the rest of the years.30

Thus the old dilemma of high/low prices cannot be avoided. In these sim-
ulations producers in the 10 countries (and in the rest of the world) benefit 
from higher prices, while consumers, both in those countries and in the rest of 
the world, lose on average (although they suffer less during the price shock). In 
addition, the whole scheme implies significant fiscal costs.31 This final prob-
lem highlights another point made earlier. If, as shown in Hazell, Shields, and 
Shields (2005), a significant part of domestic price variability is related to 
macroeconomic crises, then fiscal deficits caused by food price stabilization 
schemes may lead to macroeconomic problems and may destabilize domestic 
prices through other channels (as recognized in Timmer 1989). More gener-
ally, macroeconomic crises lead to increases in poverty, with negative effects 
on food security, nutrition, and health (see, for example, Díaz-Bonilla 2008).

It is also important to note that in these simulations, the buildup of stocks 
only goes up to a fixed level of consumption (one-third) and is then firmly 
maintained at that level. However, experience shows that farmers’ pressure to 
maintain high prices (or to increase prices further) once stocks have been built 
may lead to excessive accumulation of stocks (Dorosh 2008, 2009). Therefore 
food stocks may need to be designed with a strict limit (see Gouel 2013). 
These results are based on food stock operations in which purchases are made 
at market prices. As discussed in the next section, however, in many cases the 
objective may be to provide further price support to farmers.

Additional Price/Income Support to Farmers

During recent WTO negotiations, a group of developing countries suggested 
changes in the language of the Agreement on Agriculture that would have 
allowed them to buy food for public food security stocks at prices higher than 
those prevailing in the market when those purchases came from low-income 
or resource-poor producers (LIRP producers) (see Chapter 9). The proposal 
seemed to consider that making purchases for food security stocks or domestic 
food aid at market prices may be ineffective in attaining developing countries’ 

30 The simulations are conducted in quantity units (not in monetary welfare metrics), and the 
results are not discounted over time.

31 It is also interesting to note that the other simulated policies (trade measures and consumer sub-
sidies) increase the level of wheat and rice consumption in the 10 countries when compared with 
a counterfactual of a price surge but no new policies; consumption also increases more with con-
sumer subsidies than with trade measures. However, in the rest of the world, both policies lead 
to smaller consumption in addition to the decline caused by the price shock— although with 
consumption subsidies, that additional decrease is small.
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food security objectives. Therefore those countries suggest exempting pur-
chases from LIRP producers from domestic support limits in the Agreement 
of Agriculture.

It is not clear, though, why buying at market prices should be an ineffec-
tive way to help with food security. Certainly, to build food security stocks 
for emergencies and to provide domestic food aid for poor consumers, gov-
ernments in developing countries would be far better off financially if they 
bought at market prices (especially in a context of high food prices). On the 
one hand, it does not make sense for poor countries to add to the costs of the 
food security program by using above-market administered prices, which gen-
erate further losses through buying high to support farmers and selling low to 
subsidize consumers. On the other hand, conducting the operations at mar-
ket price will ensure that the program is part of the domestic support allowed 
under the Agreement on Agriculture (see Chapter 9).

If the objective is to pay LIRP producers above the prevailing market 
price, then obviously the previous arguments do not apply. Still, it is impor-
tant to note that even when purchases are made at market prices, the program 
would nonetheless offer support to farmers (as noted in the simulations of 
Thompson and Tallard [2010]).32 This impact is reinforced if the food stocks 
are used annually and rotated as part of social safety nets or other public sys-
tems of food distribution targeting the poor and needy. As noted earlier, this 
type of redistributive program expands “effective demand” (that is, demand 
backed by purchasing power, in this case intermediated by government pur-
chases) and leads to higher prices for producers than would have been the case 
otherwise. Although this cost would be borne by those consumers who do 
not receive food aid and by the taxpayers, it would allow poor people to attain 
higher levels of food consumption.

It should be further noted that even without the government having to 
physically purchase food and distribute food aid, an income-redistribution 
program with discounted food vouchers for poor consumers would also lead 
to higher demand and therefore higher prices for farmers when compared 

32 See also Islam and Thomas (1996), who argue that if a government buys, say, 10 percent of the 
production of a crop at harvest time, paying market prices to achieve a stock-to-consumption 
ratio defined for food security reasons, then that operation would increase prices compared with 
the counterfactual of no intervention. As discussed before, this results from the fact that at least 
part of the products from those stocks goes to support food consumption for families and indi-
viduals that would not have been able to afford it without the program.
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with the counterfactual of no program.33 Of course, this assertion depends 
on the existence of a private sector that can adequately cover the national ter-
ritory, that operates reasonably efficiently (that is, with no large losses in the 
physical handling of the products), and that behaves competitively along the 
procurement and marketing chain (meaning that there are no intermediate 
actors with dominant market positions that may retain a larger share of the 
benefits of the redistribution, charging lower prices to farmers and higher 
prices to consumers). In this situation the comparison is between the quality 
and efficiency of the coverage, efficiency, and competitive behavior of the pri-
vate sector, on one hand, and the performance of the public bureaucracy dis-
tributing food, on the other.

However, if a government is still focused on providing additional income 
support to LIRP producers (which is a separate objective from food security 
and nutritional support to consumers), developing countries can use direct 
payments to producers (paragraph 5, Annex 2, of the AoA; this is in addition 
to the investment and input subsidies of Article 6, paragraph 2; see Chapter 9 
for more on this).34 These payments should not be more difficult to imple-
ment and monitor (particularly with the extension of national identity cards 
in many countries and with the detailed household records kept under con-
ditional or unconditional cash transfer programs) than a system of public 
purchase solely from LIRP producers, in which the problems of properly iden-
tifying appropriate sellers and avoiding leaks and abuses will also be present.

If reducing poverty is the concern, providing income support to LIRP pro-
ducers goes directly to the heart of the matter. This is another application of 
the Bhagwati rule, noted earlier, regarding the need to target policies as closely 
as possible to the source of the problem in order to prevent second-round 
problems that may occur if the policy focuses only on a proxy for the desired 
objective. As argued earlier, if a country wants to help its poor and vulnerable 
populations, then targeting crops or livestock production is an indirect, and 
many times inefficient and inequitable, way to achieve poverty reduction and 
food security. When food security concerns are invoked, the focus of the pol-
icy analysis should be on people rather than on crops or food products.

33 In the case of the United States, the political economy of the farm bills has always featured the 
alliance of farmers with social advocates who support food vouchers and similar redistributive 
programs. That alliance was maintained in the 2014 Farm Bill (Orden 2014).

34 Article 6, paragraph 2, has the advantage, from the equity viewpoint, of encouraging devel-
oping countries to design specific programs for rural development or alleviation of rural pov-
erty, instead of resorting to general and nontransparent subsidy schemes that may benefit richer 
farmers or be wasted in corruption (see Chapter 9).
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If there are sharp downward price spikes because of international shocks 
(including import surges, perhaps due to unfair trade practices in other coun-
tries), trade measures such as safeguards and countervailing duties can be used 
as well, and developing countries, many of which have applied tariffs below 
bound ones, can also adjust the value of those import taxes (see Chapter 9).35 
The drawback to this approach is that it would force the adjustment onto the 
rest of the world and would be self-defeating if other countries did the same, 
as argued by Martin and Anderson (2012). In many cases, problems stemming 
from competitiveness in the farming sector (that is, imports coming at low 
prices) may result from overvalued exchange rates due to macroeconomic mis-
management. In this case, the right approach is to correct the overvaluation, 
which will help all tradable sectors, not just agriculture.

Consumer Issue 1: Impact and Delivery Mechanisms

For poor consumers it may be more efficient to use cash transfers or food 
vouchers and to let the private sector manage the physical handling of food 
products (see Hoddinott et al. 2013). The argument that managing cash 
transfers or food vouchers is far more cumbersome than the physical distri-
bution of the food items seems incorrect. If the government has a system to 
identify poor households and to distribute the physical product, it can do the 
same with food vouchers. The administrative costs and the possibility for cor-
ruption and misallocation are also similar in both schemes; with food vouch-
ers, however, the government avoids losses stemming from handling the grain 
through bureaucratic structures (although those losses need to be compared 
with the ones affecting potentially ineffective and underdeveloped private- 
sector channels). The other challenge stems from the possibility of the abuse 
of market position by private-sector operators, which must be compared with 
the possibility of corruption and abuse by the public staff operating govern-
mental schemes.

The simulations in Thompson and Tallard (2010) also show that consumer 
subsidies seem to have more beneficial food security effects (as measured by 
wheat and rice consumption) for the countries applying them than does the 
use of trade measures and food stocks to avoid price peaks (which reduce 

35 WTO members declare maximum tariffs as part of the trade agreements, called “bound” tar-
iffs. The values applied may be lower. Galtier and Vindel (2013) argue that such adjustments 
should not be ad hoc but should rather follow a rule, such as variable levies and price bands. 
These mechanisms, which basically force adjustments onto the rest of the world on a permanent 
basis, have been banned in the WTO.
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consumption over the decade simulated because of the higher prices resulting 
from the buildup of stocks). Furthermore, consumer subsidies in these simu-
lations have smaller negative impacts on the quantities of wheat and rice con-
sumed in the rest of the world than using food stocks to counter price spikes; 
however, they carry an important fiscal cost (which may be more or less than 
the buildup of public stocks, depending on the prices at which those stocks 
are released). Of course, there is still the issue of how to ensure the physical 
delivery of food products to isolated areas, which cannot be guaranteed by 
simply handing out vouchers. The expansion of a private-sector delivery net-
work is something that evolves along with general economic development and 
supportive government policies. In this scenario the question of whether the 
government or the private sector is better equipped to handle physical distri-
bution becomes an empirical issue.

Consumer Issue 2: Public Food Security or Nutrition Security?

The triple burden of malnutrition also poses new challenges when consider-
ing food security stocks. Each of the components of the triple burden (under-
nutrition, overnutrition, and micronutrient deficiency) has different negative 
impacts on human health and may be affected differently (or not at all) by the 
policies negotiated under the AoA, particularly by the operation of food secu-
rity stocks and domestic food aid. For instance, a food security program cen-
tered on a limited number of products selected mainly because of their caloric 
content will not address the fact that a lack of dietary diversity appears more 
correlated with the prevalence of child stunting and wasting and with under-
weight mothers than simply the average consumption of calories (Arimond 
and Ruel 2006).

More generally, changes in consumption patterns linked to increasing 
incomes in developing countries, which have led to the expanded use of prod-
ucts other than the usual staple crops considered in food security stocks, bring 
the limited focus of these programs into question (see, for instance, Hoda 
and Gulati [2013], who criticize India’s National Food Security Act, 2013 
for being “cereal centered”). In addition, except for the decreasing number of 
countries in which a significant proportion of calories and nutrients depends 
on only one or two products, food price inflation and upward price spikes are 
associated with a larger basket of goods; when such spikes do occur, they are 
mostly related to macroeconomic imbalances. Thus food security stocks may 
not have the product breadth to address these problems and may actually con-
tribute to creating macroeconomic imbalances through high fiscal costs.
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Other Concerns

Additional concerns have been mentioned as justification for the need to build 
public-sector food distribution systems. One is the potential for monopoly 
power exercised by private operators, which may push down prices for farm-
ers and increase prices for consumers. If such a problem exists, it is important 
to understand the causes. Monopolies of commonly consumed food prod-
ucts may exist due to the presence of policies such as discretionary import 
licenses or domestic trade licenses and restrictions. However, if the monop-
oly (or mo nop sony) power has its origin in market imperfections, as opposed 
to a policy- induced imperfection, then the persistence of the problem may 
be related to government failure to implement adequate regulations to elimi-
nate abuses of market power. Therefore a better approach would be to elimi-
nate any policy-induced monopolies/monopsonies and to establish adequate 
competition regimes to avoid anticompetitive practices, rather than trying to 
establish a governmental distribution system to counterbalance the potential 
abuses of the private sector.

conclusion
This chapter has discussed some economic and operational issues related to 
public food security stocks, noting the changing world context within which 
food security concerns are being debated. One aspect of this new context has 
been the presence of higher (in nominal terms) and perhaps more volatile food 
prices, in part associated with expanding links among energy markets and 
food production, supply and prices, and greater weather variability associated 
with climate change. Since 2011, however, price levels have been decreasing, 
perhaps signaling a return to the historical decline in real prices for agricul-
tural and food products.

While some approaches seem to focus on price volatility or price extremes 
as the main cause of food insecurity (a unidimensional approach), this chapter 
has mentioned a variety of damaging fluctuations and governance and mac-
roeconomic problems that are also crucial, and in many cases more relevant, 
determinants of poverty and food insecurity. Therefore the chapter argues 
for the need to take a multidimensional approach and develop an integrated 
framework for food security and poverty alleviation; this approach includes, 
but clearly goes beyond, the potential link between high and volatile prices 
and food security. For example, inadequate monetary, fiscal, and monetary 
policies may have more relevance for inflationary pressures in food markets 
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than product-specific policies, including food stocks. Thus research and pol-
icy dialogue must consider a multidimensional, integrated framework for food 
security and poverty alleviation; within this general framework the problems 
of price volatility and price extremes, as well as the possible contribution of 
food security stocks, can be discussed as just one component among several. In 
that context the contribution of food stocks to national welfare varies signifi-
cantly with consumption diversification, the perishability of the main food 
products, the level of the country’s development (which, among other things, 
defines the quality and extension of infrastructure and the operation of the 
private sector), and the country’s geographical position.

The recent period of higher nominal prices has also led to more interest in 
food self-sufficiency. Clearly, developing countries would be well advised to 
invest more in the expansion and stabilization of their domestic agricultural 
production. The instinctive reaction of some policy makers and civil society 
advocates (both in the previous context of low world food prices and in the 
new context of higher prices) has been to resort to protectionist measures; 
however, investments in public goods, human capital, and related measures 
are the true basis for competitiveness and productivity. Overall, in develop-
ing countries, the most important constraints to designing and implement-
ing adequate trade and nontrade policies to ensure food security continue 
to be the limitations of those countries’ financial and human resources and 
institutional capabilities. It must also be remembered that general trade pol-
icies are not necessarily the main factor affecting food security and that, in 
any case, trade policies are blunt instruments with which to address the chal-
lenges of poverty and hunger. Therefore special and differential treatment 
defined at the national and crop level may not focus on the main problem; 
rather, well-targeted safety nets for the poor, both consumers and producers, 
are needed.

The best policy approach would include a relatively neutral trade policy; 
support for land and water ownership by small producers and landless work-
ers; investments in human capital, infrastructure, climate change adaptation 
and mitigation, and agricultural R&D; appropriate management of natu-
ral resources (including fisheries); strengthened safety nets for the poor and 
vulnerable (such as conditional cash transfers, school lunches, women and 
infant nutrition programs, and food-for-work programs); women’s empower-
ment programs; community organization and participation, particularly for 
the poor and vulnerable; adequate functioning of product and factor mar-
kets; macroeconomic stability; and overall good governance, including strong 
efforts to reduce corruption and ensure public safety.
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Considering that the debate that almost derailed the Bali negotiations 
focused on food security stocks, several economic and operational issues do 
merit analysis. In line with other analyses, this chapter distinguishes food 
stocks for emergencies (type 1) and redistribution (type 2) from stocks for 
price stabilization (type 3). Based on a country’s conditions, emergency food 
stocks (type 1) and food redistribution stocks that are part of safety nets and 
targeted food programs (type 2) may help to achieve food security objectives. 
Governments of landlocked countries, which display concentrated consump-
tion patterns of some less perishable food products and have difficulty gain-
ing access to international markets, may find it necessary to maintain food 
security stocks to help prevent potential breakdowns in supply. If that food is 
procured domestically, those purchases, if well-timed at harvest, will provide 
some price support for farmers, even if those purchases follow prevailing mar-
ket prices.

Depending on the conditions prevalent in the country, a food redistribu-
tion stock (type 2) could also be a useful component of that country’s social 
safety nets and targeted food programs. It is important to have such safety 
nets (conditional cash transfers, nutritional programs for women and children, 
school lunches, Food for Work programs, and so on) in place so that they can 
be scaled up if and when a sharp upward price spike occurs. But again, buying 
at market prices is the best option with which to build these stocks: if a devel-
oping country is buying food above market prices to provide farmers with 
high price support and selling below market prices to help poor and vulnera-
ble populations, it will most likely get into severe fiscal problems long before 
other WTO members consider the possibility of bringing a trade case against 
that country. Along with the extension of safety nets for poor consumers, gov-
ernments should also consider establishing safety nets for poor and vulnera-
ble agricultural producers; these safety nets could provide income support and 
may be scaled up in emergencies, such as when harvests fail or in the case of 
sharp downward price spikes.

This chapter also notes that food stocks that are for emergency purposes 
and operate as redistributive devices backing up safety nets and other targeted 
food aid programs (if the stocks are purchased domestically) expand domestic 
food demand and support prices, as compared with the counterfactual that no 
such program exists. Still, in the case of redistributive food stocks plus food 
aid, it is necessary to evaluate the development and competitive operation of 
markets by the private sector against the costs and benefits of having the gov-
ernment perform the purchasing and distribution functions. With the contin-
uous expansion and integration of markets in LAC and Asia, and the slower 
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but nonetheless similar process going on in Africa, the cost-benefit analysis 
of these different options should be reassessed in countries with large govern-
mental intervention in food markets. Reardon et al. (2012) note that fair price 
shops in India’s public distribution system handle about 15 percent of the rice 
consumed in New Delhi, whereas the incipiently expanding supermarkets are 
already reaching 7 percent of consumption (although it may be the case that 
customers at those two types of retail outlets differ).

The discussion on the new context for food security also notes the chal-
lenges posed by the triple burden of malnutrition; recent studies show that 
increases in dietary diversity, rather than in caloric availability, are more 
closely related with declines in stunting and wasting in children and under-
weight in mothers. Thus food security stocks based on a limited number of 
staple crops, usually selected only for their calorie content, may not be the 
best approach for tackling the multiple challenges of malnutrition. Also, food 
price inflation and price extremes would be better managed by a combina-
tion of macroeconomic, trade, and investment policies, combined with safety 
nets that supplement the incomes of the poor. If public food stocks are built, 
they must operate with clear objectives and rules, as well as with strong finan-
cial, accounting, and audit safeguards. They must also be adequately sized and 
properly located (with the necessary transport, storage, and communications 
infrastructure). Finally, there should be adequate funding arrangements with 
properly trained staff (NEPAD 2004; World Bank 2005, 2012).

Whatever type of public food stocks is implemented, it will be important 
to consider additional policies, such as credible early warning and food secu-
rity information systems about harvest prospects, potential food shortages, 
and emergency needs; in addition, governments should embed the operation 
of stocks in an integrated policy framework for food security. This frame-
work should consider a full array of policies to support production, ensure 
market development, invest in infrastructure (transport, storage, and com-
munications), help farmers and farmer associations create and expand their 
own stock-holding facilities (including traditional on-farm options) through 
warehouse receipts and credit, adequately use trade to enhance food security, 
expand safety nets for the poor and vulnerable, support women’s empower-
ment and community participation, avoid ad hoc policy interventions, and 
ensure good governance and macroeconomic stability (NEPAD 2004).

The debate about the treatment of public food stocks within the WTO 
legal framework will continue in the coming years (see Chapter 9), keep-
ing food security concerns at the center of future negotiations. This debate 
will require a full consideration of the legal, economic, and diplomatic issues 
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involved and will benefit from ongoing efforts to revisit the topic of the oper-
ation of food stocks (for emergencies, food security, and stabilization) and to 
understand what has worked and what has not (as suggested by Timmer 2013). 
More generally, WTO members need more precise analyses of the quantitative 
impacts of all the different options available, not just food stocks, in order to 
define food security policies that are equitable and efficient. This analysis, to 
which this chapter tries to contribute, is separate from the legal issues related 
to how to treat the operation of public food stocks within the WTO, which is 
the topic of the next chapter.
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