
Have rising food prices hurt the poor, or helped them? 
So far, all answers to this question are based on 

simulation analyses by the World Bank, the Food and 
Agriculture Organization of the United Nations (FAO), 
and the US Department of Agriculture (USDA). These 
simulation studies almost invariably suggest that the rise 
in international food prices in 2007–08 substantially 
raised the number of poor or hungry people by anywhere 
from 60 to 160 million people.1 But given the inherent 
limitations of simulation-based analysis, it is important to 
also examine survey-based evidence. This brief reports 
new findings from a study that uses the only survey-based 
estimates of global food insecurity trends, based on a 
self-reported indicator from the Gallup World Poll 
(GWP).2 In several respects, the results contradict simula-
tion-based estimates. For example, in a sample represent-
ing the majority of the developing world population, 
self-reported food insecurity decreased during the crisis, 
not increased. Many large Asian countries were relatively 
well protected by limited food inflation and strong 
economic growth. However, similar to many simulation 
analyses, the self-reported results also show that food 
insecurity rose in most of Africa and Latin America. Since 
self-reported indicators also suffer from limitations, it is 
important to interpret these results carefully. Overall, 
international institutions must make a greater effort to 
improve food insecurity measurement, especially when 
gauging the impact of major economic shocks.

What Do Self-Reported Food Insecurity Data 
Actually Show?

This brief presents research that uses the GWP surveys 
conducted in a large number of developing countries both 

prior to the food crisis (2005/06) and during the food 
crisis (2007 and 2008). The GWP asked a question very 
useful in this context: Have you or your family had any 
trouble affording sufficient food in the last 12 months? The 
percentage of respondents who answered yes to this 
question provides a measure of national food insecurity. 
The strengths and caveats of this measure are discussed 
later in the brief, but, first, the raw data are examined at 
both the global and regional levels. Specifically, self-
reported food insecurity in the first “pre-crisis wave” of 
the GWP (conducted in either 2005 or 2006) is compared 
to the “crisis wave” survey conducted mostly in the latter 
half of 2008, after international food prices peaked.

Global trends in this self-reported food insecurity 
indicator are striking: they suggest that the level of global 
food insecurity went down between 2005/06 and 2007/08, 
not up. After omitting China (for which there was a 
problem in the 2005/06 round of the GWP), the raw 
results for 69 low- and middle-income countries suggest 
that 132 million fewer people reported they had trouble 
affording food in 2008 than in 2005 or 2006. Since this 
sample only covers about half the developing world’s 
population, however, Table 1 shows some alternative 
estimates based on the raw data from the GWP and 
assumptions about trends in 16 omitted countries and 
China. The assumptions for the 16 omitted countries—
which include Ethiopia, the Philippines, and a number of 
Middle Eastern countries—are pessimistic because these 
countries are mostly net food importers. These conserva-
tive assumptions bring the number of people whose food 
security improved down to 60 million. China’s rapid 
economic growth and very limited food inflation suggest a 
drop in food insecurity by 3 percentage points. Adding 
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Table 2—Regional trends in self-reported food insecurity (% prevalence)

Developing region

Country 
sample 

size
2005/06 surveys  

(pre-crisis)
2008 surveys  
(food crisis)

2009 surveys  
(financial crisis)

Most populous developing countries* 8 32.7 28.0 30.6

Sub-Saharan Africa 14 55.8 54.6 57.2

    West Africa, coastal 4 48.5 51.3 58.0

    West Africa, Sahel 5 59.6 49.2 55.2

    Eastern & Southern Africa 5 57.8 62.8 58.6

Latin America & Caribbean 15 33.2 36.4 35.7

    Central America & Caribbean 7 38.4 41.4 40.3

    South America 8 28.6 32.0 31.6

Middle East (including Turkey) 3 19.7 26.0 21.3

Transition countries** 13 31.9 30.2 34.6

    Eastern Europe 6 21.8 19.7 25.8

    Central Asia 7 40.6 39.1 42.1

Asia 12 28.8 29.0 30.8

    East Asia 7 30.1 30.6 32.7

    South Asia 5 26.8 26.8 28.6

Sources: Author’s calculation based on the Gallup World Poll. For more details, see D. Headey, Was the Global Food Crisis Really a Crisis? Simulations 
versus Self-Reporting, IFPRI Discussion Paper 1087 (Washington, DC: International Food Policy Research Institute, 2011).
*The eight most populous developing countries included here are: India, Indonesia, Brazil, Pakistan, Bangladesh, Nigeria, Mexico, and Vietnam. China 
is excluded due to problems with the 2005/06 round of the GWP.
**Transition countries are those in Eastern Europe or Central Asia that were formally part of the USSR or Soviet Bloc.

Table 1—Alternative global estimates of self-reported food insecurity trends

Estimation scenarios
Percentage of developing 

world population

Estimated change in  
global food insecurity, 2005/06 to 

2007/08

Raw results, 69 countries (excluding China) 57 -132 million

As above, plus pessimistic assumptions for 16 omissions 67 -60 million

As above, plus a 3-percentage-point reduction in China 87 -100 million

Sources: Author’s calculation based on the Gallup World Poll.
Notes: Assumptions regarding 16 omissions are documented in D. Headey, Was the Global Food Crisis Really a Crisis? Simulations versus Self-Reporting, IFPRI 
Discussion Paper 1087 (Washington, DC: International Food Policy Research Institute, 2011). These assumptions were based on observed GDP per capita 
growth rates and food inflation rates, and are pessimistic because they assume large and adverse impacts on self-reported food insecurity.
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together the GWP raw data, the 16 omitted countries, 
and China brings the global estimate of food insecurity 
reduction to approximately 100 million fewer food 
insecure people—so, less than the original 132 million 
estimate, but not significantly so. This result is essentially 
the opposite of those derived from the World Bank, FAO, 
and USDA simulation approaches, which showed that 
anywhere between 60 million and 160 million more 
people became food insecure during the same time period.

Looking at the data at the regional level reveals a more 
complex picture. Breaking down regional trends in detail 
shows large variations across the globe (see Table 2). 
Self-reported food insecurity went up in West Africa, 
Eastern and Southern Africa, Latin America and the 
Caribbean, and a very small sample of three Middle 
Eastern countries. But self-reported food insecurity 
decreased in Asia, and the eight most populous developing 
countries (excluding China) showed a dramatic decline in 

self-reported food insecurity on average, with Mexico, 
Bangladesh, and Pakistan being the main exceptions. The 
more negative GWP results in Africa, Latin America, 
Bangladesh, and Pakistan are actually quite similar to 
simulation-based results; the divergence in results occurs 
when measuring what happened in Asia. It is also interest-
ing to note that in many developing regions, self-reported 
food insecurity went up in 2009, presumably due to the 
effects of the financial crisis.

Asia is home to some of the world’s most populated 
developing countries, including China and India, and the 
trends in these countries are the main explanation for the 
decline in global self-reported food insecurity over this 
period. For example, one robustness test that uses a 
subsample of countries that reported data in both 2007 
and 2008 reveals that (a) global food insecurity was 
unchanged between the two years, and (b) this result was 
entirely driven by a large reduction in food insecurity in 

Table 3—Changes in self-reported food insecurity from 2007 to 2008

48 developing countries, including India (43.3% of developing world population)

Prevalence of food  
insecurity (%)

Population of food  
insecure (millions)

2007 29.33 821.4

2008 29.28 820.1

Change -0.05 -1.3

47 developing countries, excluding India (23.3% of developing world population)

Prevalence of food  
insecurity (%)

Population of food  
insecure (millions)

2007 31.51 532.8

2008 34.04 575.9

Change  2.53  43.1

Source: Author’s calculation based on the Gallup World Poll. For more details, see D. Headey, Was the Global Food Crisis Really a Crisis? Simulations versus 
Self-Reporting, IFPRI Discussion Paper 1087 (Washington, DC: International Food Policy Research Institute, 2011).
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Crisis,” food disposable income fell rapidly in 2007 and 
2008. Despite these mixed results, the large increase in 
food disposable income in the four most populous 
countries (China, India, Indonesia, and Brazil) could 
clearly account for global decreases in self-reported food 
insecurity.

Cross-country regressions offer more rigorous evi-
dence of the importance of economic growth in explain-
ing these trends—and of the potential validity of the 
GWP indicator, specifically when changes or percent 
changes in the GWP indicator are regressed against food 
price inflation and per capita economic growth rates (see 
Table 4). Regressions 1 and 3 use a robust regressor (that 
reduces the influence of outliers) while regressions 2 and 4 
use a fixed-effects estimator (that accounts for country-
specific trends in the GWP indicator). Although these 
regressions have low explanatory power overall (this is not 
unusual when using differenced data), the results are 
encouraging in that economic growth has large negative 
marginal effects on food insecurity, while food price 
inflation has large positive effects.

India and a large increase in food insecurity in the 
remaining developing countries (see Table 3).

Deflating nominal GDP per capita growth rates by 
the food Consumer Price Index (CPI) rather than an 
overall price index provides more detail. While this is 
obviously a crude indicator of food security (given that 
growth could be uneven, and that even poor people spend 
a substantial amount of money on nonfood items), it 
makes some sense to think of changes in food insecurity 
as the outcome of a race between nominal income growth 
and food prices.

With that in mind, Figure 1 shows that income 
growth handily won the race in China, Brazil, and 
Indonesia, where the amount of disposable income used 
for food consumption (food disposable income) increased 
very rapidly. In India, Nigeria, and Vietnam, food 
disposable income rose more moderately from 2005 
through 2007, but then fell slightly in 2008. In Bangla-
desh, it stayed roughly constant over the whole period, 
but in Pakistan it fell in 2008. In Mexico, where poor 
economic growth accompanied the so-called “Tortilla 

Figure 1—Changes in food disposable income per capita, 2005 to 2008
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Table 4—Regressions of changes in food insecurity against growth and food inflation

1 2 3 4

Food insecurity measured as Change Change Percent change Percent change

    Regressor Robust regressor Fixed effects Robust regressor Fixed effects

    Sample Developing Developing Developing Developing

    Number of countries 110 110 110 110

    Number of observations 268 268 268 268

Constant 0.44 -0.19 1.11 11.03

(0.59)   (1.01) (2.43) (4.80)

Economic growthb     -0.19***      -0.23**     -0.76***     -1.34***

(0.06)  (0.10) (0.23) (0.43)

Food inflationc      0.09*** 0.15* 0.37 0.11

(0.04) (0.08) (0.17) (0.43)

R-square: within 0.057   0.055

R-square: between 0.054   0.003

R-square: overalld   0.046 0.042  0.044   0.036

Source: Authors’ calculation based on the Gallup World Poll. . For more details, see D. Headey, Was the Global Food Crisis Really a Crisis? Simulations versus 
Self-Reporting, IFPRI Discussion Paper 01087 (Washington, DC: International Food Policy Research Institute, 2011).
Notes: The robust regressions are estimated using the rreg command in stata, with default settings. Standard errors are reported in parentheses, and for 
fixed effects regressions these errors are adjusted for country clusters. *, **, and *** indicate significance at the 10 percent, 5 percent, and 1 percent 
levels, respectively.
a The dependent variable is measured as the change or percent change in food insecurity between month M in year Y and the time of the previous survey 
(Mt-1 and Yt-1).
b Economic growth is the percent change in GDP per capita between the two years in which the GWP surveys were conducted.
c Food inflation is the percent change in the food consumer price index (CPI) between the month of the GWP survey and the month of the previous 
GWP survey, where the food CPI in any given month is actually the maximum food CPI in the previous 12 months.
d The robust regressor does calculate a pseudo r-squared, but it is generally regarded as inappropriate to report this value. Hence the r-squared 
reported in this table is simply that of an OLS regression giving equal weight to outlying values, which is why it is quite low. Regressions that exclude 
outlying observations push the r-squared up to around 0.10.
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This may not sound like much, but when trying to gauge 
trends, this margin of error can become substantial, 
especially if sizeable errors exist for more populous 
countries.

This second survey-specific problem—the dramatic 
effects of errors in populous countries—can be seen in the 
results of the GWP conducted in China in 2006. The 
survey reported a surprisingly high percentage of Chinese 
people claiming to have difficulty affording food (36 
percent). Yet two years later, the 2008 GWP put this 
figure at just 16 percent. It therefore appears that the 2006 
survey may have overestimated food insecurity in China, 
perhaps because the food affordability question immedi-
ately followed a question about incomes, which may have 
primed respondents to answer yes on the food insecurity 
question. China is large enough to have a dramatic effect 
on any estimates of global trends in food insecurity, so 
errors in gathering data in that country can have a sub-
stantial impact on survey results.

These concerns suggest it would be wise to avoid 
relying too heavily on self-reported indicators, even if they 
may be useful as one element of a broader suite of indica-
tors. But, the same can be said for the simulation-based 
poverty and hunger estimates produced by the World 
Bank and FAO, respectively.

Poverty simulations model the effect of a real food 
price shock on household disposable income, based on the 
extent to which households are net food consumers or net 
food producers.4 In the present context, however, it is 
debatable how realistic the assumptions imposed on these 
models are. In particular, the models invariably assume 
that food prices rise while all else is equal. Anyone who 
has followed global economic events over recent years 
knows full well that everything else has not been equal. 
Fuel prices rose dramatically, as did most other nonfood 
commodity prices, meaning the commodity boom as a 
whole had ambiguous effects on poor countries: while 
most import fuel, many export other commodities. More 
generally, the fact that household incomes are held 
constant in these simulations creates an artificial context, 
except in the very short run, because the 2000s were a 
decade of very strong economic growth in most develop-
ing regions, including the most populous developing 
region (Asia) and the world’s poorest region (Africa). 
Some existing research also finds that wages partially 
adjust to rising food prices. Of course, this does not 
invalidate the goal of investigating “all else equal” effects 
of higher food prices (since that is an interesting question 

This has two implications. First, it suggests that the 
GWP indicator has validity because its trends are signifi-
cantly associated with economic indicators relevant to 
food insecurity. Second, it suggests that although food 
price inflation generally increases food insecurity, eco-
nomic growth can counterbalance inflation’s adverse 
effects. Indeed, using the equations in Table 4 to predict 
changes in food insecurity from 2005 to 2008 shows food 
price inflation increases global food insecurity by 96 
million people, but economic growth reduces food 
insecurity by 153 million people, resulting in a net reduc-
tion of 57 million people. This broadly resembles the 
results shown in Table 1.

Limitations of Self-Reporting and Simulations

This brief has shown that the GWP data on food insecu-
rity directly contradict the results of World Bank, FAO, 
and USDA simulations. Inevitably, any self-reported 
indicator has some obvious caveats (as well as some 
not-so-obvious caveats discussed at greater length in the 
discussion paper on which this brief is based). At the same 
time, alternative indicators such as the simulation-based 
poverty and hunger estimates produced by the World 
Bank and FAO, respectively, also call for skepticism. 
Comparing the two types of indicators requires identify-
ing the limitations of both.

The self-reported GWP data’s obvious issues are 
related to test–retest reliability (which may be low), 
differing definitions of “sufficient food,” the lack of any 
indication of the severity of food insecurity, and biases 
related to political factors (such as fear of government), 
economic factors (such as food insecurity potentially being 
a prerequisite for social security transfers), or cultural 
factors (such as the shame associated with measuring 
poverty). Also, self-reported indicators have not been 
found to be strongly correlated at the household level with 
other food insecurity indicators, such as poverty or calorie 
availability, even though strong correlations exist at the 
country level. These limitations should be taken into 
account, but it is not inevitable that they would bias 
trends in the variable of interest.

Two survey-specific issues are less obvious. First, the 
GWP surveys have a complex design aimed at maximizing 
representativeness of the sample while keeping the actual 
sample size relatively small. This results in substantial 
margins of error. Margins of error for the GWP surveys 
are generally in the 3–4 percent range at the 95 percent 
confidence level, with a mean error margin of 3.3 percent.3 
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in itself), but it does mean that these models are unlikely 
to appropriately gauge global trends in poverty or hunger. 
This is especially true because the models do not include 
data on China, and many simulations similarly exclude 
data on large countries.

Additionally, the most recent data on food availability 
from the USDA and FAO appear to contradict estimates 
of changes in hunger from these same institutions. Both 
institutions define hunger as an “insufficient availability of 
calories” in a country; this could be influenced by domes-
tic production shocks or a reduction in net food imports. 
Yet Table 5 shows that the most recent USDA estimates of 
the availability of major cereals did not decline by large 
margins in any region. (FAO data indicate the same.) 
Moreover, even though there were crop-specific and 
location-specific exceptions, particularly in the case of 

wheat, increased availability of other crops generally 
compensated for these declines. Of course, food prices still 
rose with negative effects on the poor, and these estimates 
cannot suggest otherwise. But what they do suggest is that 
the USDA/FAO approach of counting calories is not an 
appropriate way to measure food insecurity, especially in 
the context of income or price shocks.

Conclusions and Caveats

The results reported in this brief raise some important 
questions about how effectively international institutions 
are monitoring food insecurity. These concerns are not 
entirely new: the FAO simulation-based hunger indicator 
has been criticized for more than a decade. During the 
Asian financial crisis of 1998 the FAO indicator did not 
register any substantial rise in calorie deprivation. 

Table 5—Availability of major cereals in 2007/08 and 2008/09 relative to 2005/06 (% change)

Region

Maize Wheat Rice

Any major 
declines?2007/08 2008/09 2007/08 2008/09 2007/08 2008/09

Caribbean 1.1 0.9 7.7 1.4 10.0 3.6 no

Central America 13.4 13.4 -3.0 -3.3 3.3 5.2 wheat only

South America 4.8 9.6 2.3 2.7 0.6 4.6 no

East Asia 16.3 18.5 -0.1 -0.5 -0.7 3.6 no

South Asia -4.7 10.8 9.6 4.8 6.6 8.0 maize only

Southeast Asia 12.5 20.8 3.6 4.5 5.1 4.5 no

Sub-Saharan Africa 5.0 16.3 -11.0 3.8 5.2 10.5 wheat only

North Africa 15.0 30.0 6.0 9.7 1.7 15.6 no

Middle East 9.2 9.2 1.4 3.4 -1.1 2.7 no

Former USSR 5.7 11.7 -0.4 0.1 -2.4 -6.7 rice only

Eastern Europe -4.1 -4.1 -4.6 -5.5 16.2 6.8 maize & wheat

European Union -10.3 0.7 -0.7 3.0 20.1 10.3 maize only

North America 40.0 56.4 1.9 1.1 4.5 5.5 no

Source: USDA, Production, Supply and Distribution Online (accessed March 4, 2011), www.fas.usda.gov/psdonline/psdQuery.aspx. For more details, see 
D. Headey, Was the Global Food Crisis Really a Crisis? Simulations versus Self-Reporting, IFPRI Discussion Paper 1087 (Washington, DC: International Food 
Policy Research Institute, 2011).
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Notes
1. For the World Bank poverty results, see R. de Hoyos and D. 
Medvedev, Poverty Effects of Higher Food Prices: A Global Perspective. 
Policy Research Working Paper No. 4887 (Washington, DC: World 
Bank, 2009). For the USDA hunger results on which the FAO numbers 
are based, see USDA, Food Security Assessment, 2008-09 (Washington, 
DC: United States Department of Agriculture Economic Research 
Service, 2009).

2. Gallup World Poll, accessed January 21, 2011: 
https://worldview.gallup.com.

3. Hence, if a survey were conducted 100 times using the exact same 
procedures, the “true value” around a reported percentage of 50 would 
fall within the range of 46.7 percent to 53.3 percent in 95 out of 100 cases.

4. This poverty simulation model is based on A. Deaton, “Rice Prices 
and Income Distribution in Thailand: A Non-parametric Analysis,” 
supplement, Economic Journal 99 (1989): 1–37.

5. See S. A. Block, L. Kiess, P. Webb, S. Kosen, R. Moench-Pfanner, M. 
W. Bloem, and C. P. Timmer, “Macro Shocks and Micro Outcomes: 
Child Nutrition during Indonesia’s Crisis,” Economics and Human Biology 
2, no. 1 (2004): 21–44.

Detailed survey studies of that crisis told a different story: 
as income fell while rice prices rose, people actually 
maintained their consumption of rice—and, hence, 
calories—but drastically reduced their consumption of 
higher-value foods (since rice was still the cheapest means 
of avoiding hunger). So instead of macronutrient deficien-
cies, the main result was a sharp rise in micronutrient 
deficiencies, particularly anemia. Because the FAO 
simulation-based indicator measures food quantity not 
quality, it did not detect any rise in food insecurity.5

The problems with existing food insecurity indicators 
suggest that the development community should rethink 
its monitoring strategies. Given that self-reported indica-
tors are quite cheap to collect, one option is to conduct 
regular surveys that include self-reported food insecurity 
indicators (as Gallup does), but to replace experiential 
measures with more objective indicators of the consump-
tion frequency of various food groups. The World Food 
Programme (WFP) already does this with food 

consumption scores, but strictly in countries experiencing 
food emergencies. This kind of indicator is advantageous 
because it is (1) relatively cheap to collect, (2) more 
objective than experiential indicators that ask about 
subjective perceptions of hunger or deprivation, (3) more 
inclusive of information on both macro- and micronutri-
ent deficiencies, and (4) appropriate for measuring individ-
ual food consumption as well as household consumption. 
The main knowledge gap pertains to whether food con-
sumption scores are effective at picking up the effects of 
shocks. A second option is to focus more attention on 
nutrition insecurity than food insecurity by more fre-
quently measuring actual nutrition outcomes (for example, 
stunting, wasting, anemia, and others). These indicators 
are important predictors of welfare outcomes, but the 
international measurement of nutrition is currently ad hoc. 
A more coordinated effort between international agencies 
could therefore substantially improve the measurement of 
both food and nutrition security.
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