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Preface

This report continues the series of food assessments begun in the late 1970s. Global Food Assessments were done from 1990
to 1992, hence the GFA series. In 1993, the title was changed to Food Aid Needs Assessment to more accurately reflect the
contents of the report, which focuses on selected devel oping countries with past or continuing food deficits. In 1997, we
widened our analysis beyond the assessment of aggregate food availability to include more aspects of food security. We there-
fore changed the title to Food Security Assessment.
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Summary

Fewer Hungry People by 2010; More
Intense Poverty for Poorest

USDA's Economic Research Service (ERS) projects that
average per capita food consumption for 67 low-income
countries will increase in the next decade. ERS also projects
that the number of people failing to meet their nutritional
requirements will decline from 774 million in 2000 to 694
million in 2010, providing an improved outlook for global
food security. But the gains are not uniform across countries
and in many food insecurity will probably intensify. Sub-
Saharan Africa, as the most vulnerable region, accounts for
only 24 percent of the population of these 67 countries, but
it is projected to account for 63 percent of these “hungry”
peoplein 2010. HIV/AIDS is expected to reduce the
region’s agricultural productivity, and constraints in finan-
cial resources will limit commercial imports, thus leading to
declining per capita consumption.

ERS evaluated the food security position of low-income
countries by projecting the gaps between food consumption
(domestic production, plus commercial imports, minus non-
food use) and consumption targets through the next decade.
The consumption targets are (1) maintaining per capita
food consumption at 1997-99 levels (also referred to as
“status quo”) and (2) meeting minimum recommended
nutritional requirements.

In 2000, the food gap to maintain per capita consumption at
1997-99 levelsin 67 low-income developing countriesis
estimated at about 7 million tons. The gap to meet minimum
nutritional requirementsis estimated to be higher at 17 mil-
lion tons. The food gaps with respect to both consumption
targets are projected to widen during the next decade. The
gap to maintain per capita consumption will increase 80 per-
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cent to 12.7 million tons in 2010, while the nutritional gap
will expand 30 percent to more than 22 million tons. For the
67 countries as awhole, the “distribution gap” (the amount
of food needed to raise consumption of each income group
to the minimum nutritional requirement) is expected to
widen by 21 percent and exceed 31 million tonsin 2010.
The growth of food gaps stands in contrast to the projected
trend in the number of hungry people. In fact, the number of
people failing to meet nutritional requirements is projected
to decline in the next decade, implying that hunger in the
food insecure and lower income groups will intensify.

ERS has identified Sub-Saharan Africa as the region most
vulnerable to food insecurity. The high incidence of
HIV/AIDS in Sub-Saharan Africais expected to reduce
agricultural productivity, and constraints in financial
resources will limit commercial imports, thus leading to
declining per capita consumption. Sub-Saharan Africais the
only region that shows increases in all indicators of food
insecurity, such as food gaps and growth in the number of
hungry people.

Depending upon the future availability of food aid, a portion
or all of the projected food gaps can be eliminated. For
example, in 1999 roughly 12 million tons of food aid was
distributed globally. If the same amount were provided in
2000, it would fill the entire calculated gap to maintain per
capita consumption (status quo) and about 66 percent of the
nutritional gap. However, all of the available food aid is not
going to low-income, food-deficit countries. In 1999, only
7.5 million tons of food aid, or 63 percent of the total, was
given to the study countries, and that is about 40 percent of
the estimated nutritional gap in 2000.

Food Security Assessment/GFA-12/December 2000 O 3



Global Food Security: Overview

Average per capita food consumption for the 67 low-income countries is projected to increase in
the next decade. The number of people with nutritionally adequate food is also projected to rise,
providing an improved outlook for global food security. But the gains are not uniform across
countries and in many, food insecurity is projected to intensify. Countries with political instability
in particular continue to face the threat of growing food insecurity. [Shahla Shapouri]
'

Food Security Improves Over Time

The lower food prices in recent years were welcome news
for highly import-dependent countries, helping to improve
food affordability and security. The low prices also did not
reduce production incentives for those countries that have
managed to improve their productivity and reduce their
costs. Even among the lowest income developing countries,
there are definite signs of rising living standards. At the
forefront are some lower income Asian countries, e.g.
Vietnam, that have shown steady increases in their food sup-
plies and several indicators supporting the continuation of
this trend. This achievement is very important because of
the number of people who are at stake—more than 60 per-
cent of the population of the countries covered in this report.
The food situation in the lower income Latin American
countries such as Bolivia and Guatemalais also improving,
acredit to their improved economic and trade policies that
have led to steady increases in their export earnings that
finance imports. Similarly in the North African and New
Independent States (NIS) countries, several of which are ail
exporters, the oil price hike should provide a stronger basis
on which to expand food imports.

Sub-Saharan Africa, however, is amost entirely dependent on
domestic production, which in most countriesis projected to
grow at too slow a pace to allow increasesin per capita con-
sumption. The region’s nutritional food gap is projected to
increase 40 percent, exceeding 17 million tons in 2010.

Despite all the reasons for optimism in four of the five
regions, the unequal distribution of food, both at the interna-
tional and national levels, remains a major obstacle to
improving food security among the poor. Even among the
prosperous regions, some countries are lagging behind.
Although some of these countries have inadequate
resources, both physical and financial, the most severe food-
insecure countries are the ones that have internal political
instability. The situations in Haiti and Afghanistan are clear
examples of dysfunctional economies and food insecurity.

The future food security position of the 67 developing coun-
triesincluded in this study is evaluated by projecting the
gaps between food consumption (domestic production, plus
commercia imports, minus nonfood use) and two different
consumption targets through the next decade. Food aid,
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although a part of the historical food supply, is excluded in
the projections presenting the food gaps that countries face
when |eft to their own resources. The two consumption tar-
gets are (1) maintaining per capita consumption at the
1997-99 level (also referred to as status quo) and (2) meet-
ing minimum recommended nutritional regquirements (see
box 1). The estimated nutritional gap only measures the gap
in calorie consumption and does not consider other factors
such as poor utilization of food due to inadequate consump-
tion of micronutrients and lack of health and sanitary facili-
ties. Because the national level estimates represent the aver-
age food gaps and mask the impact of unequal incomes on
food security, we also estimate a “ distribution gap.” This
gap is defined as the amount of food needed to raise food
consumption for each income group to the level that meets
nutritional requirements. This indicator captures the impacts
of unequal purchasing power or food access.

What Is New in This Report...

This report is an updated version of the 1999 report, with all
historical and projected data updated. The food production
estimates for the year 2000 are based on USDA data as of
September/October 2000. The financial and macroeconomic
data are updated based on the latest World Bank data. The
projected macroeconomic variables are either extrapolations
based on calculated growth rates for 1980-98 or are World
Bank projectiong/estimations.

In this report, we have included a scenario that examines the
impact of slower growth in crop area on food security. In
most food insecure countries, increases in food production
are mainly due to the expansion of cropland. Our projec-
tions confirm that there will be a need for a substantial
increase in food production over the next decade to meet
nutritional requirements in the lower income countries,
mostly in Sub-Saharan Africa. The existing conditions for
food production and prospects for expansion vary greatly.
However, there are ample studies suggesting that the
increased food supply will have to come from the intensifi-
cation of production. This applies to Asia and to a lesser
extent to Latin America and Africa. In the latter regions,
opportunities to expand the production area exist, but unre-
strained expansion can lead to long-term damage to natural
resources and the environment. The analysis of the scenario
of slower growth in production area confirms and quantifies
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what common sense suggests: without any increasein
investment in production intensification, lower income
countries tend to become more food insecure.

This report also includes two specia articles. Thefirst article
is entitled “Factors Affecting Agricultural Productivity of
Developing Countries’ and concludes that agricultural pro-
ductivity isimportant for food security both through its
impact on food supplies and prices, and through its impact
on the incomes and purchasing power of farmers. In this con-
text, land quality is related to both food availability and food
access. Land quality is, on average, lower in low-income
food-deficit countries than it isin high-income countries.
This has important implications for policymakers concerned
with improving food security, both through protection and/or
improvement of land quality itself and through recognition of
the distinct roles played by more conventional agricultural
inputs in areas that differ in land quality.

The second article is entitled “HIV/AIDS and the Sub-
Saharan African Food Market.” The article concludes that
the HIVV/AIDS epidemic will reduce labor quality and pro-

The Paradox: Growing Food Gaps
And the Decline in the Number of
Undernourished People

Food gaps based on status quo and nutritional targets and
distribution gaps are projected to grow (tables 1 and 2). In
contrast, a decline in the number of people failing to meet
the nutritional target is estimated. This means that nutri-
tional disparity among and within countries will intensify
more than food deficits will spread. In other words, the
hunger problem will get more severe in the vulnerable coun-
tries and/or among the lower income groups.

The status quo food gaps (or food needed to maintain per
capita consumption at the 1997-99 base level) are estimated
at 7 million tons for 2000, much lower than the projected
12.7 million tons for 1999 (table 1 and fig. 1). Thisdrop can
be attributed to the lower per capita consumption target.
Thisis amoving average, which fell significantly due to last
year's drought in North Africa. The food gaps to meet mini-
mum nutritional requirements are estimated at 17 million
tons, higher than last year's estimate of 15 million tons.

ductivity and will have long-term implications on the perfor-
mance of the agricultural sector of the highly affected coun-
tries. The projected long-term food outlook for these coun-
tries shows a steady increase in food gaps in part due to the
impact of HIV/AIDS, and indicates that the situation will
worsen if productivity declines further. This means that to
minimize the impact of HIV/AIDS, policies should combine
educational messages to prevent the spread of the disease
and economic assistance and investment in areas such as
introducing labor-saving technologies.

When the impact of unequal incomes is taken into account, as
we do in the distribution gap the estimated results for the 67
countries show that food gaps increased significantly relative
to the national average (table 2). In 2000, the distribution gap
is estimated to be more than 25 million tons, 33 percent larger
than the national average nutritional gap. Based on the esti-
mated distribution gaps, we calculated the number of people
(in each income quintile) whose consumption falls short of
the minimum nutritional requirement in each country. For the

Table 1--Food availability and food gaps for 67 countries

Grain Root Commercial Food aid Aggregate Population

Year production production imports receipts availability

(grain equiv.) (grain equiv.) (grains) of all food
---1,000 tons --- Million
1991 369,198 53,828 30,309 11,123 571,862 2,188
1992 373,263 56,360 42,471 9,916 599,004 2,262
1993 380,772 58,799 43,808 7,975 610,979 2,310
1994 391,859 59,197 46,623 8,003 628,165 2,358
1995 396,966 60,938 54,089 6,212 657,794 2,406
1996 420,083 62,385 50,144 4,695 665,122 2,454
1997 407,457 62,122 59,025 5,337 669,734 2,503
1998 427,151 64,270 61,270 7,847 686,466 2,652
1999 433,093 67,553 61,358 5,068 715,439 2,600

Projections Food gap*
SQ NR (w/o food aid)

2000 434,843 67,121 63,868 7,026 17,054 710,448 2,650
2005 481,858 73,292 68,397 7,602 16,875 784,538 2,896
2010 525,478 79,944 76,710 12,709 22,072 859,932 3,138

*SQ stands for status quo and describes the amount of grain equivalent needed to support 1997-99 levels of per capita consumption
and NR stands for nutritional requirements and describes the amount needed to support minimum nutritional standards.

Economic Research Service/USDA Food Security Assessment/GFA-12/December 2000 O 5



Table 2--Number of people with inadequate food and
the size of food deficit

Number of people with Distribution gap (due to

insufficient food inadequate access to food)

2000 2010 2000 2010
--Million people-- --1,000 tons--

Total 774 694 25,315 30,874
Asia 307 177 5,489 5,294
Sub-Saharan
Africa 344 435 15,294 22,496
Latin America 62 47 1,897 1,813
North Africa 48 31 1,970 1,131
NIS 13 6 664 141

Source: Own calculations using Food Security Assessment model.

Figure 1
Food gaps in all 67 countries, 2000-2010
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67 countries, the number of people failing to meet the nutri-
tional target is projected to decline from 771 million in 2000
to 695 million by 2010.

Overdll, the long-term food gaps for the 67 countries are
lower than those reported in last year’'s assessment, princi-
pally due to the assumptions of higher economic growth
rates for the Asian and Latin American countries. For the
same reason, in the 1999 Food Security Assessment report,
we projected the number of people failing to meet the nutri-
tional target to grow and for 2009 our projection was higher
than the current projection.

Sub-Saharan Africa Remains the
Most Vulnerable Region

Of the 37 countries in Sub-Saharan Africa, per capita con-
sumption is projected to rise in only 7 countries. Even in those
countries, the growth is not expected to be particularly strong.
In 2010, consumption for 60 percent of the region’s population
is projected to fal short of nutritional requirements. In addi-
tion, the region is projected to account for nearly two-thirds of
the hungry people in the 67 countries, but it accounts for only
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about one-fourth of the population (fig. 2). The region’s nutri-
tional gap is estimated to account for 65 percent of the nutri-
tional gap for the 67 countriesin total in 2000. This number is
projected to jump to 76 percent in 2010. The region accounts
for only 24 percent of the population of the 67 countries, thus
indicating the severity of the region’s food security situation.

In Sub-Saharan Africa, domestic food production accounts
for about 80 percent of consumption. During the next
decade, production growth is projected to fall short of histor-
ical rates and average 2.1 percent per year versus 2.4 percent
during 1980-99. The reason for the expected lower produc-
tion growth is twofold. First, nearly 90 percent of the
region’s historical grain production growth stemmed from
area expansion. Thistrend is not expected to continue in the
future, as much of the region’s remaining land areais mar-
ginal for agricultural purposes. Second, the decline in popu-
lation growth due to spread of HIV/AIDS is expected to
reduce labor productivity. Labor remains the essential factor
of production and lack of labor-saving technologies will lead
to adecline in food production (see “Vulnerahility to
HIV/AIDS in Sub-Saharan Africa’). In the Food Security
model, the marginal productivity of labor is assumed con-
stant over the projection period. For the Sub-Saharan coun-
tries, this may be an overestimation because the decline in
population growth isin part due to the spread of HIV/AIDS,
which affects the most productive segment of the population.

The distribution gap, which incorporates the impact of skewed
income distribution, is projected to rise from 15.3 million tons
in 2000 to 22.5 million tonsin 2010, 10 percent higher than
the national average nutrition gap. The number of people in
different income quintiles who fail to meet their nutritional
requirement is projected to increase from 344 million to 435
million in 2010. Sub-Saharan Africais the only region where
food security, both in terms of the size of the gaps and the
number of undernourished people is expected to rise.

Food Availability will Increase in
Most Low Income Asian and
Latin American Countries

Per capita consumption in the 10 Asian countries covered
in this report is projected to increase, on average, in the
next decade. There are problem areas, however.
Afghanistan and North Korea, and to a lesser extent,
Bangladesh, account for most of the region’s nutrition gaps
during the projection period. The region’s distribution gap
is projected to decrease during the next decade, asis the
number of people who cannot meet their nutritional
requirement. The region has about 65 percent of the popu-
lation of countries covered in the report, but is projected to
account for only 26 percent of the people who cannot meet
their nutritional requirement in 2010.

Per capitafood consumption in most of the lower income

Latin American and Caribbean countries (11 countries) is
expected to improve. Even with arelatively slow increase in

Economic Research Service/USDA



Figure 2

While total number of hungry people is projected to decline, Sub-Saharan Africa's

share is rising sharply
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How Food Security Is Assessed

The commaodity coverage in this report includes grains, root crops, and a group called “other.” The three commaodity groups
in total, account for 100 percent of all calories consumed in the study countries. This report projects food consumption and
access in 67 lower income developing countries: 37 in Sub-Saharan Africa, 4 in North Africa, 11 in Latin America and the
Caribbean, 10 in Asia, and 5 in the NIS (see app. 1 for a detailed description of the methodology and app. 2 for alist of
countries). The projections are based on 1997-99 data. The periods covered are 2000, 2005 (5 years out), and 2010 (10
years out). Projections of food gaps for the countries through 2010 are based on differences between consumption targets
and estimates of food availability, which is domestic supply (production plus commercia imports) minus nonfood use. The
estimated gaps are used to evaluate food security of the countries.

The food gaps are calculated using two consumption targets: (1) maintaining base per capita consumption or status quo
(SQ), which is the amount of food needed to support 1997-99 levels of per capita consumption, and (2) meeting nutritional
requirements (NR), which is the gap between available food and food needed to support a minimum per capita nutritional
standard (for definitions of terms used see “Methodology” in app. 1). Comparison of the two measures either for countries,
regions, or the aggregate, indicates the two different aspects of food security: consumption stability and meeting the nutri-
tional standard.

The aggregate food availability projections do not take into account food insecurity problems due to food distribution diffi-
culties within a country. Although lack of datais a major problem, an attempt was made in this report to project food con-
sumption by different income groups based on income distribution data for each country. The concept of the income-con-
sumption relationship was used to allocate the projected level of food availability among different income groups. The esti-
mated “distribution gap” measures the food needed to raise food consumption of each income quintile to the minimum
nutritional requirement. Finally, based on the projected population, the number of people who cannot meet their nutritional
reguirements is projected.

The following common terms are used in the reports: domestic food supply, which is the sum of domestic production and
commercia imports; food availability, which is food supply minus nonfood use such as feed and waste; import
dependency, which is the ratio of food imports to food supply; and food consumption, which is equal to food availability.

food production, strong commercial import growth will raise
food supplies sufficiently to keep up with population growth.
Another positive sign is the projected decline in the number
of people with inadequate food supplies. Despite this bright
picture at the aggregate level, food insecurity is growing in a
few countries and highly skewed purchasing power aggra-
vates the problem. In 2000, the estimated distribution gap
(that captures inequality in food access) is about six fold
higher than of the national average nutritional gap. Nutritional
gaps both at the national average and disaggregated levels
(distribution gap) are projected to increase, indicating growth
in intensity of hunger in countries such as Haiti.

North Africa and NIS Face Challenge of
Financing Imports

Food imports make up about 42 percent of North Africa’s
consumption needs, and this level is projected to continue
through 2010. Financing this level of imports in the next
decade is the critical element to ensure food security. The
region’s two largest food importers, Egypt and Algeria, to
varying degrees, depend on oil and gas revenues. With the
real prices of oil and gas recovering, these countries should
be able to cover their import needs.

8 O Food Security Assessment/GFA-12/December 2000

Short-term production variability creates a challenge to food
security in Algeria, Morocco, and Tunisia. Morocco is the
extreme case because it has one of the highest levels of pro-
duction variability in the world (app. 3). In Algeria, political
difficulties are the main threat to food security. This year,
because of the expected windfall in oil export revenues,
imports are likely to increase to fill these gaps. The long-
term food security of the country is threatened because of
low investment that has led to slow growth in agricultural
production and increased food-import dependency of the
country; about 70 percent of grain consumption was
imported during 1997-99. The ability to finance imports will
be the critical factor to ensure food security.

We project positive growth for agricultural productivity and
import capacity of the NIS countries, but political uncer-
tainty remains a major issue. The drought in 2000 has led to
food gaps in Armenia, Azerbaijan, Georgia, and Tgjikistan.
Although Georgia experienced the largest percentage pro-
duction shock in 2000, the food gaps are expected to be rel-
atively more severe in Armenia and Tajikistan. Tajikistan is
the only country where food gaps are expected to continue
over the next decade. Access to food by lower income
groups in a few of these countriesis a problem now, but
should improve as the economies of these countries grow.

Economic Research Service/USDA



Food Aid Donations Are Increasing

Depending upon the future availability of food aid, a portion
or al of the projected food gaps can be eliminated. For
example, in 1999 roughly 11.9 million tons of food aid were
distributed globaly (fig. 3). If the same amount were pro-
vided in 2000, it would fill the entire calculated gap to main-
tain per capita consumption (status quo) and about 66 per-
cent of the nutritional gap. However, all of the available food
aid is not going to low-income, food-deficit countries. In
1999, only 7.5 million tons, or 63 percent of total food aid
were given to the countries studied in this report, and the aid
would cover about 40 percent of their estimated nutritional
gap in 2000.

Food aid shipments for 1999 grew significantly from the
1996 level of 6.6 million tons. The main source of the hike
in donations was the United States, while the European

Figure 3
Food aid: Donors and recipients

Food aid donors

Union and Japan reduced their alocations. Although the
amount of food aid donations was virtually unchanged from
1998 to 1999, allocations to the study countries declined by
20 percent. Allocations to Asian and Latin American coun-
tries declined, while those to Sub-Saharan countries
remained roughly the same at 2.8 million tons.

Allocations of available food aid are not necessarily based
on nutritional needs. Other factors such as political instabil-
ity leading to the collapse of internal marketing systems and
financial difficulties that disrupt commercial imports can
play an important role in food aid all ocations among coun-
tries. For example, in 1999, the bulk of theincreasein U.S.
food aid was alocated to Russia. In 1998, Indonesia was the
third largest recipient of food aid after Bangladesh because
of serious food deficits caused by the financial crisis and
internal problems. The share of food aid going to Sub-
Saharan Africa—the most food insecure region according to
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our estimates—was only 24 percent in 1999. If this level of
food aid is continued, it will cover only 23 percent of the
estimated nutritional gap for the region in 2000.

Constraints in Expanding
Agricultural Area

In many low-income countries, increases in agricultural out-
put mainly have stemmed from area expansion. In Sub-
Saharan Africa, area expansion accounted for more than 80
percent of grain output growth between 1980-99. This
means that yield growth contributed to less than 20 percent
of the growth. In Latin America, area expansion accounted
for 68 percent of the growth in grain production. In Asia, the
reverse was true—area expansion accounted for less than 5
percent of the growth in grain output.

The long-term prospects for acreage expansion are not
bright, because, in most countries, alarge part of land that
could be used for farming is unfit to cultivate without major

Figure 4

Food gaps by region
Status quo gap in 2010
Million tons
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investment. In Latin America and Sub-Saharan Africa, con-
tinued expansion of cropland means converting range and
forestland to crop production, a process with high economic
and environmental costs. According to FAO estimates, about
half of the land that could be used to produce food in Sub-
Saharan Africa has poor quality soil. Sub-Saharan Africa has
avast and diverse land area, but the region faces a number
of resource constraints (such as lack of water) to sustainable
agricultural growth.

Land quality as defined by soil quality, climate, and rainfall
isacrucia factor determining agricultural productivity, asis
discussed in more detail in the special article “Resource
Quality, Agricultural Productivity, and Food Security in
Developing Countries.” Cross-country analysis confirms that
low quality in cropland is significantly associated with low
agricultural productivity. Loss of land available to agricul-
ture—due to land degradation or expansion of urban areas—
isareality in many areas, especially in developing coun-
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tries. While new technology has been successful in provid-
ing data on the existing quality of land, limited data are
available on changes of land quality over time. In the
absence of precise projections, we analyze a scenario where
area expansion is half the rate used in the base model for
Sub-Saharan Africa, Latin America, NIS, and North Africa.
In Asia, where annual area growth between 1980 and 1999
was less than 0.1 of a percent, we assumed area to remain
constant during the entire projection period.

In Sub-Saharan Africa, production in the baseline scenario
was projected to grow at arate of 2.1 percent per year;
under the reduced area growth scenario, thisrate is pro-
jected to fall to 1.7 percent. As aresult of the slower pro-
duction growth, the region’s nutritional gap in 2010 jumps
by 34 percent to more than 22 million tons (fig. 4). In other
regions, the cut in areais much less significant either
because of high import capacity such as the case of North
Africaor potential for yields to be the main contributor to
production growth, i.e. Asia.

The results indicate that for food-insecure countries, in par-
ticular countries in Sub-Saharan Africa, the only option to
sustain production growth is to increase yields. Yields highly
depend on the use of improved inputs. Data show that Sub-
Saharan Africa has the lowest labor productivity and that it
is declining. Similarly, the region’s fertilizer use is the low-
est and on a declining trend. Even with an increase in fertil-
izer use, yields may not increase much. A cross-country
estimate for devel oping countries showed that a 1-percent
increase in fertilizer use results only in a 0.1- to 0.3-percent
increase in yield. The principal factor limiting yield
response to fertilizer use is the inadequate supply of water
during the growing season. Irrigation can be a solution, but
istoo costly and in Sub-Saharan Africa only 4.2 percent of
cropland is irrigated. Although water availability varies con-
siderably across regions, it has been a serious problem in
many countries. In addition, the agricultural sector con-
sumes over half of the fresh water in most countries and
could face increased competing demands from urban con-
sumers and industrial usesin the future.

Overall, farm management practices, in particular improved
efficiency in the use of water, can be the first step to
improving food security in the vulnerable countries. To
increase yields, high-yielding varieties appropriate for spe-
cific agroclimatic conditions are essential. The success,
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however, depends on the investment in supportive institu-
tions for research and extension to diffuse the new varieties
to farmers. For the resource-poor countries, the long-term
strategy should aim at diversifying the sources of income of
the farmers. In these countries, the agricultural sector alone
cannot generate adequate incomes and food to support their
growing populations. Policies to promote rural development
not only would improve income distribution, they would
allow the poor the means to buy the food they need and
would also reduce pressure on land.
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North Africa

Algeria, Morocco, and Tunisia have experienced a severe drought this year. However, this
translates into only modest food gaps for Algeria and Morocco. Only Algeria faces a longrun
food deficit. Allowing for a land degradation scenario changes this projection only slightly,

given the limited land availability for production in the region. [Michael Trueblood]
-

Algeria, Morocco, and Tunisia have experienced a serious
drought in 2000 leading to production deviations that
range from 48 percent to 64 percent below trend. In the
case of Morocco, a country with one of the highest levels
of production variability in the world, the shortfall is even
more severe than last year’'s deficit, compounding a
difficult situation.

These significant production shocks trandate into relatively
modest food gaps. All of these countries are middle income
countries with relatively high per capita consumption levels
compared to other countries in this report. Tunisia had the
smallest shock and appears able to compensate for the short-
fall with commercial imports. For Morocco, there is no food
gap in 2000 based upon recent per capita consumption
trends, but there is a nutrition-based food gap of 1 million
tons. Morocco represents an extreme case in which the
recent per capita consumption target can change dramatically
each year. Because of last year's drought, the per capita con-
sumption target—a 3-year moving average—dropped from
398 kg/cap to 241 kg/cap. Given this lower consumption tar-
get, assuming trend level of commercial imports, the target
can be met despite the second year of drought. Using last
year's consumption target (i.e. average consumption of the
years 1996-98) would translate into afood gap of 4.1 million
tons under the same assumptions.

Algeria shows afood gap of 361,000 tons to maintain recent
per capita consumption levels and a food gap of 518,000
tons to meet nutritional requirements. However, these gaps
will probably be fully met this year because of Algeria's
expected windfall in oil and gas export revenues from high
world prices, which will alow for higher imports. Analysis
of the ratio of food import costs to export revenues suggests
that even an above-average level of imports could be easily
afforded compared with many previous years.
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Anayzing the distribution of food consumption, the lower
income groups in Algeria are the most vulnerable in the short
and longrun: the four lowest income quintiles are projected
not to meet minimum nutrition requirements, both in 2000
and 2010. For Morocco, the impact of the consecutive
droughts in 1999 and 2000 is such that al income groups are
projected to be unable to meet nutrition requirements in 2000.
However, by 2010, this situation should be turned around
with all income groups meeting these requirements. In Egypt
and Tunisia, al income groups are estimated to have nutri-
tionally adequate food supplies in both 2000 and 2010.

The four countries in North Africa examined in this report
will continue to face limited land and water resources and
become more reliant on food imports over time. The pri-
mary economic question is whether they will be able to
afford these imports to sustain their current consumption
levels (holding aside the issue of production volatility).
However, another question is, would food gaps develop if
area expansion were constrained?

For the first question, only Algeriais projected to show
longrun food gaps (718,000 tons by 2010 to maintain current
per capita consumption levels, which is about 7 percent of
total food supplies). Thisis a somewhat tenuous projection in
the case of Algeria, given its high dependency on oil and gas
revenues, because of the great uncertainty of petroleum
prices. If il prices are sustained at recent levels, these food
gaps could easily be eliminated. As for the second question,
assuming that crop land grows half as rapidly, the gaps only
increase for Algeria, and even then only dightly (up to
758,000 tons by 2010). This can be explained by the small
impact that crop land growth has in the base case (Iess than 1
percent growth per year, which is reduced to 0.5 percent
growth in the modified scenario). A similar explanation
applies to the other North African countries in this report.
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Table 3--Food availability and food gaps for North Africa

Grain Root Commercial Food aid Aggregate / \
Year production production imports receipts availability North Africa
(grains) of all food 138 million people in 2000
A second year of drought in North
---1,000 tons --- Africa has severely reduced
1991 26,890 1,162 13,254 1,345 39,211 production. Morocco could face
1992 20,765 1,085 15,109 831 38,740 the most severe nutritional food
gaps. Algeria shows modest food
1993 19,082 1,053 16,854 418 39,804 gaps, but may avoid them due to
1994 24,645 945 19,131 239 41,955 imports financed by rising oil and
1995 19,881 1,353 19,739 221 46,839 gas prices.
1996 33,267 1,465 16,312 190 44,178 Food supplies for the lowest
1997 22,439 1,192 20,565 94 46,340 income groups in Algeria and
1998 26,699 1,261 21,745 50 45,769 Morocco may not be adequate in
1999 24,449 1211 21.895 63 49071 2000, but should be sufficient in
the long run.
Projections Food gap Algeria is the only country in the
SQ NR | (w/o food aid) region to face longrun food gaps,
but this will depend on oil and gas
2000 20,628 1,277 22,274 361 1,563 43,701 price projections.
2005 27,752 1,396 22,686 180 354 50,858

/North Africa's grain output variability is
relatively high

/ North Africa's production shocks have
led to differently sized food gaps

\ NIS

]
\
\_i Algeria

Latin America
[ | Morocco Asia
Tunisia S.S. Africa
-80 .éo _4‘10 _éo 0 North Africa ‘ | ‘

Percent of target/trend 0 10 20 30

Coefficient of variation, percent, 1980-99

40

[ Nutrition gap M status quo gap [ ] Production shock

K Source: World Development Report 2000/2001, World Bank.

North Africa: Land use
Change (ha per capita) Annual rate of

Region/ Share of cropland Arable land in arable land between change in
country irrigated 1995-97 1979-81 and 1995-97 deforestation

1979-81 1995-97 1990-95

Percent Hectare per capita Percent

North Africa 52.2 52.7 0.18 -20 0.9*
Algeria 3.4 6.9 .26 -30 12
Egypt 100.0 99.8 .05 -17 .0
Morocco 15.2 13.1 .33 -13 .3
Tunisia 4.9 7.6 .32 -37 5
* Aggregate for Middle East and North Africa.
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Sub-Saharan Africa (SSA)

Of the 37 countries in the region, per capita consumption is projected to rise in only 7 countries.
In 2010, consumption for 60 percent of the region’s population is projected to fall short of nutri-
tional requirements. In addition, the region is projected to account for nearly two-thirds of the
hungry people in the 67 countries, while accounting for only 24 percent of the population.

[Stacey Rosen]

Food security in Sub-Saharan Africais amost entirely
dependent on domestic production. Imports, as a share of
the region’s total food supplies, averaged around 10 percent
in the late 1990s despite strong growth in commercial
imports. The food aid share of imports peaked in the late
1980s at roughly 40 percent. In more recent years, that share
has averaged |ess than 20 percent of imports.

Sub-Saharan Africa's agricultural productivity—as measured
by output relative to agricultural land area—has accelerated
over time. Between 1990-98, this productivity indicator rose
2.3 percent per year. This compares quite favorably to the
success stories among the East and Southeast Asian countries
where growth measured just under 2.5 percent during the
same time period. However, Sub-Saharan Africa's population
growth averaged 2.7 percent per year since 1990, meaning
that productivity declined on a per capita basis. Moreover,
the region’s absolute level of productivity measured only
about 65 percent of that of the Asian countries. This low
level of productivity is directly attributable to low input use.
Fertilizer use, the lowest rates in the world, actually declined
between 1990 and 1998. Irrigated area as a share of total
agricultural area stagnated during the 1990s and measured
only about 3 percent in 1998. In Latin America, this share
exceeded 11 percent and in Asia 20 percent.

Nearly 90 percent of the region’s historical grain production
growth stemmed from area expansion. Thistrend is not
expected to continue in the future, as much of the region’s
remaining land areais marginal for agricultural purposes.

Production growth during the next decade is projected to fall
short of historical rates and average 2.1 percent per year. To
close the nutritional food gap, production would need to rise
2.9 percent per year. Given the region’s limitations to
expanding land area, achieving this growth rate would
require investment in research and extension activities,
improved infrastructure, and increased input use. Similar to
the historical period, imports will not be a significant factor
in the food security equation. Commercial imports are pro-
jected to account for less than 8 percent of food suppliesin
2010 as slow export earnings growth is expected to con-
strain import capacity. Food aid allocations to the region
may rise, but that has not been the case in recent years.
Political and financia instability have been deciding factors
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in global food aid allocations. Sub-Saharan Africa, the most
vulnerable region according to our analysis, received only a
quarter of global food aid in 1999.

This slow production and import growth is expected to
result in a continuation in the declining trend in per capita
consumption. Of the 37 countries in the region, per capita
consumption is projected to rise in only 7 countries—
Ethiopia, Kenya, Sudan, Mozambique, Zimbabwe, Chad,
and Togo. Even in these countries, the growth is not
expected to be particularly strong. For example, Sudan is
expected to experience the highest growth, but still only 1.4
percent per year. For Sudan, growth in grain output is not
projected to match that of the historical period, but it will
still outpace population growth by more than 1 percent per
year. The sameis true for Ethiopia and Mozambique. Slow
population growth projections, due to the HIV/AIDS epi-
demic, isthe primary factor behind the positive per capita
consumption growth as production growth is projected to be
quite slow—even falling short of the regional average. For
Kenya, Chad, and Togo, the growth is negligible.

The region’s food gap to maintain consumption is projected
to rise about 65 percent during the next 10 yearsto 8.3 mil-
lion tons in 2010. The nutritional food gap is projected to
increase 40 percent, nearing 17 million tonsin 2010. In
other words, the region would need more than two times the
amount of food to achieve nutritionally adequate diets as
compared with simply maintaining the recent standard. The
region’s nutritional gap is estimated to account for 65 per-
cent of the nutritional gap for the 67 countriesin total in
2000. This number is projected to jump to 76 percent in
2010. The region accounts for only 24 percent of the popu-
lation of the 67 countries, thus indicating the severity of the
region’s food security situation.

The situation appears even more desperate when examining
projected consumption by income group. The distribution
gap—the amount of food needed to raise consumption in
each income group to the nutritional target—is projected to
increase 40 percent during the next decade, reaching almost
23 million tons in 2010. At the same time, the number of
people in the region consuming inadequate diets is projected
to rise 25 percent during the next decade. The fact that this
gap is projected to rise at a faster rate than the number of
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Table 4--Food availability and food gaps for Sub-Saharan Africa

Grain Root Commercial Food aid Aggregate / \
Year production production imports receipts availability Sub-Saharan Africa
(grains) a7l aare] 589 million people in 2000.
Only 7 of the 37 countries are
---1,000 tons --- projected to have rising per capita

1991 59,185 35,394 5,262 5,140 113,750 consumption trends through the

next decade.
1992 57,345 36,993 6,858 5,514 124,658
1993 61,108 39,479 7,717 3,236 125,908 While Sub-Saharan Africa will have
1994 64,401 39,768 7,864 3,295 130,818 only 24 percent of the population
1995 64,872 41,029 7,179 2,269 137,916 of the study countries in 2010, it

is projected to account for 76
1996 69,804 41,542 7,526 1,846 137,016 percent of the total nutrition gap.
1997 63,597 40,945 9,860 2,140 136,878
1998 69,295 44,772 11,940 2,598 148,628 Sixty percent of the region’s
1999 68,792 45763 10,466 1,700 148,117 population is projected to consume

! ! ! ! ’ at levels below the minimum
nutritional requirement in 2010.
Projections Food gap
SQ NR | (w/o food aid)

2000 69,734 45,600 11,152 3,287 10,999 147,217
2005 81,354 49,996 11,344 4,687 12,812 165,527
2010 90,756 54,753 12,055 8,295 16,574 182,620 _}

/Nutritional food gap in Sub-Saharan Africa
Mil. tons

25
[] Slow area growth scenario

20 - [l Baseline

15

/Nutritional gap as share of imports

Percent

/ Sub-Saharan Africa: Land use

Change (ha per capita) Annual rate of

Region/ Share of cropland Arable land in arable land between change in
country irrigated 1995-97 1979-81 and 1995-97 deforestation

1979-81 1995-97 1990-95

Percent Hectare per capita Percent

SSA
Kenya 0.9 15 0.14 -39 0.3
Rwanda 4 .3 12 -20 2
Angola 2.2 21 .27 -34 1.0
Madagascar 215 35.0 .19 -32 .8
Mozambique 2.1 3.4 .18 -25 7
Congo, Dem. Rep. 1 1 .15 -40 --

K Source: World Development Report 2000/2001, World Bank.
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hungry people is an indicator that the food security prob-
lemsin this region will not only spread, they will intensify.
In 2010, consumption for 60 percent of the region’s popula-
tion is projected to fall short of nutritional requirements. In
addition, the region is projected to account for nearly two-
thirds of the hungry people in the 67 countries, while
accounting for only 24 percent of the total population (see
fig. 2 in the Overview).

Given the region’s land constraints, we ran a scenario of
reduced area growth. In the base scenario, agricultural area
was projected to rise 1.2 percent per year. For the scenario,
this growth was cut in half. As aresult of these changes, the
nutritional gap is projected at more than 22 million tons—
30 percent above that under the base scenario (seefig. 4in
the Overview). Given the precarious food security position
of the region, the implications of lower domestic production
growth rates are particularly acute for the lower income
groups. The number of people with inadequate diets jJumps
15 percent relative to the base scenario to 435 million as
consumption in only the highest income group is projected
to exceed the minimum nutritional requirement.
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While policy reform in the region has had some positive
effects (i.e., market-determined prices, private sector
involvement in food marketing), there is considerable room
for improvement. Investment is needed to improve rural
infrastructure to facilitate the transport of agricultural inputs
and products. Palicies are needed to promote the continued
participation of the private sector in distributing inputs and
marketing output. The HIV/AIDS crisis, which has already
reduced the supply and productivity of labor in many coun-
tries, must be addressed through education efforts. Countries
in this region need to participate in international trade nego-
tiations to improve their trade and market access.

The discussion of debt forgiveness within the international
community is welcome news for these countries and should
open opportunities for increased investment. Gross domestic
investment in the region declined from 23 percent of GDP
in 1980 to 18 percent in 1997. The new U.S. initiative—The
African Growth and Opportunity Act—was signed into law
on May 18, 2000. It provides preferential accessto U.S.
markets for eligible products from designated countries
within the region as well as improved accessto U.S. credit
and technical expertise.
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Asia

The region’s food security situation is projected to improve during the next decade as the share
of population consuming nutritionally inadequate diets falls from an estimated 17 percent in
2000 to 9 percent in 2010. Most of the region’s improvements can be attributed to India.

[Stacey Rosen]

The Asiaregion in this report includes Afghanistan,
Bangladesh, India, Indonesia, Nepal, the Democratic
People’s Republic of Korea (North Korea), Pakistan, the
Philippines, Sri Lanka, and Vietnam. Fewer people in the
region are expected to be hungry in 2010 than in 2000. The
aggregate food security situation for the region is projected
to improve during the next decade, as alarger number of
people will consume nutritionally adequate diets. The
region’s achievements in agricultural growth during the last
two decades were largely aresult of rapid growth in input
use and productivity. Investment in public research and
extension, expansion of irrigated area, and improvementsin
rura infrastructure and human capital contributed greatly to
the productivity growth. Concerns are growing, however, as
population growth is placing pressure on natural resources.
Already, nearly 80 percent of the region’s potentially arable
land is cultivated. In addition, there is increasing competi-
tion for water from household and industrial uses that will
invariably raise costs.

Grain output in the region rose roughly 2.5 percent per year
during the historical period (1980-99) due to strong yield
growth. This growth was supported by steady increasesin
irrigated land area and fertilizer use. In 1998, 36 percent of
the region’s cultivated land was irrigated—twice the world
average. Fertilizer use jumped more than 5 percent per year
and averaged 130 kilograms per hectare, roughly 10 percent
above the world average. The strong production growth,
coupled with rapid commercial import growth, resulted in
an increase in per capita consumption and will continue to
sustain it through the next decade.

Improvements in food security are also reflected in food
consumption by income group. In 2000, consumption in all
income groups, with the exception of the lowest 20 percent,
is estimated to exceed the minimum nutritional requirement.
In 2000, 17 percent of the region’s population are estimated
to be hungry. By 2010, we project that this share will fall to
9 percent, or 177 million people.

Most of the region’s improvements can be attributed to India
whose population of more than 1 billion is by far the largest
in the region and therefore influences the performance of the
region on the whole. Agricultural output per hectare, a mea-
sure of land productivity, grew at an annua rate of 3.3 per-
cent—twice the U.S. and world average rates. This growth
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was supported by high rates of input use. Roughly 35 percent
of cultivated land is irrigated, twice the world average. The
country is estimated to have no status quo or nutritional food
gaps in 2000. Per capita consumption is projected to con-
tinue its upward trend during the next decade, ensuring that
by 2010, consumption in all income groups, on average, will
exceed the nutritional requirement. However, within the low-
est income group, there will be people who cannot afford to
purchase enough food for an adequate diet.

Indonesia is beginning to recover from the international
financial crisisthat hit in 1997 and continued through early
1999. The country’s real GDP declined nearly 14 percent in
1998 and a further 4 percent in 1999. The currency depreci-
ation resulted in an inflation rate of 70 percent which, in
turn, led to a decline in consumption. For example, wheat
consumption declined 50 percent from the 1996 peak to
1998. Food aid shipments of 1 million tonsin 1998 and
500,000 tons in 1999 were crucial in preventing famine. The
situation began to stabilize in 1999 and real GDP growth for
2000 is estimated at around 2 percent. The projections indi-
cate that the country’s nutritional food requirements were
being met as of 1999 and that the food security situation is
expected to improve through the next decade.

Political uncertainty makes projections for North Korea and
Afghanistan difficult. North Korea has been characterized
by a stagnating economy that has reduced both commercial
import capacity and the supply of agricultural inputs. Per
capita consumption fell 25 percent during the 1990s. North
Koreais estimated to account for a third of Asia’s nutritional
food gap in 2000. While the situation is projected to
improve, it is still desperate. By 2010, consumption in only
the top income group is expected to exceed the minimum
target, meaning that roughly 80 percent of the population
will have inadequate diets.

Afghanistan is estimated to account for the other two-thirds
of the region’s nutritional gap in 2000. Production, although
rebounding from the lowest points of the early 1990s, has
not recovered to the levels achieved in the 1980s. Per capita
consumption in 1999 was roughly half of the mid-1980s
level; it is projected to fall more than 1 percent per year
through 2010. Consumption will fall short of nutritional
requirements in all income groups; in even the highest
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income group consumption is projected at only 80 percent
of the nutritional target in 2010.

Considering the land constraints facing the region—primar-
ily attributable to population pressures—we ran a scenario
for Asia assuming zero area growth. In the base scenario,
total area was projected to rise 0.3 percent per year. Under
the reduced area scenario, consumption for 23 percent of the
population—or 459 million people—will fall short of the
nutritional requirement in 2010. In the base scenario, only 9
percent of the population was projected to consume an inad-
equate diet. The region’s per capita consumption growth is
cut by more than half—from 0.5 percent per year to 0.2 per-
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cent. While this lower area growth adversely affected all
countries in the region, the implications varied. For exam-
ple, the food security position of Indonesia, Sri Lanka, and
Vietnam was so strong, that even with lower production
growth, nutritional requirements will continue to be met
across all income groups. Conversely, in India and Pakistan,
the drop in output results in inadequate diets for the lowest
income group. In Afghanistan and North Korea, even con-
sumption in the top income group is projected to fall below
the nutritional target. Therefore, what seems to be a very
small change in one variable can have severe implications
for consumption, particularly for the poorest segments of the
population, in many countries in the region.
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Table 5--Food availability and food gaps for Asia

Grain Root Commercial Food aid Aggregate / \
Year  production production  imports receipts availability Asia _
(grains) el e 1,678 million people in 2000
By 2010, Asia's population—65
---1,000 tons --- percent of the total of the 67 study
1991 269,734 14,804 7,485 2,811 391,293 countries—is projected to account
for 17 percent of the nutritional
1992 280,809 15,669 11,461 1,769 399,324 food deficit.
1993 286,011 15,298 11,296 1,792 409,558
1994 289,925 15,431 10,971 1,942 418,601 The share of the region's popula-
1995 299,303 15,295 17,824 2,106 435,076 tion consuming nutritionally inade-
quate diets is projected to fall from
1996 303,206 16,016 15,899 1,722 445,101 an estimated 17 percent in 2000 to
1997 307,064 16,621 16,947 2,054 446,522 9 percent in 2010.
1998 316,929 14,916 15,220 4,193 450,664 ) )
1999 324,982 16,768 16,991 2,534 475,804 Serious land constraints face

the region. In a zero area growth
scenario, the region's per capita
Projections Food gap consumption growth was cut in

SQ NR | (w/o food aid) Poag—zf;cg:l é)n? percent per year

2000 330,470 16,616 17,403 2,627 2,925 479,938
2005 356,138 17,944 19,463 2,445 2,783 519,832
2010 386,322 19,362 22,699 3218 3454 566,771 \é
/Status quo gaps in selected Asian countries /Status quo food gap in Asia
1,000 tons
\ 5,000
Afghanistan [ ] Zero area growth scenario

4,000+ M Baseline scenario

North Korea

l

12000 3,000¢
[ 2005 2.000]
Nepal M 2010
‘ ‘ ‘ 1,000+
0 0.5 1.0 1.5 2.0
Mil. tons

/ Asia: Land use

Change (ha per capita) Annual rate of

Region/ Share of cropland Arable land in arable land between change in
country irrigated 1995-97 1979-81 and 1995-97 deforestation

1979-81 1995-97 1990-95

Percent Hectare per capita Percent

Asia
Bangladesh 17.1 43.4 0.06 -40 0.8
India 22.8 324 17 -29 .0
Indonesia 16.2 15.5 .09 -25 1.0
N. Korea 59.6 60.6 .04 -20 2
Pakistan 72.7 80.8 17 -29 2.9
Philippines 14.0 16.3 .07 -22 3.5

K Source: World Development Report 2000/2001, World Bank.
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Latin America and the Caribbean (LAC)

Food security in the region is projected to improve as commercial imports are expected to fill most
food gaps thanks to an optimistic economic outlook for most countries. Haiti and Nicaragua, the
poorest countries in the region, will continue to depend on food aid. [Birgit Meade]
'

Food security in most of the 11 countriesin this regiont is
improving as increases in food production combined with
food imports will grow at a faster rate than population.
Regional per capita consumption is projected to increase
roughly 1 percent per year over the next 10 years. Despite
this positive trend there remain four countries with insuffi-
cient food supplies to meet consumption requirements.

Compared to the 1999 projections, this year's results show
considerably lower food gaps by the end of this decade,
thanks to a more optimistic economic outlook. Theregionis
expected to import almost half of its grain consumption.
High import dependency for staple foods means that the
financial situation of the countries will be a crucia factor in
maintaining food security.

The nutritional food gap is projected to reach 900,000 tons
by 2010. This projection is 36 percent lower than last year's
projection for 2009 which illustrates growing optimism for
the region based on agricultural and economic performance
in recent years.

At the country level, food insecurity continues to be of con-
cern in Bolivia, Haiti, Honduras, and Nicaragua. Bolivia and
Honduras are projected to improve over time. Boliviais
expected to eliminate its food gaps by 2005 if projected pro-
duction increases can indeed be realized. Honduras is still
recovering from Hurricane Mitch, but is projected to raise
per capita consumption above the base level during the next
10 years. Despite this positive trend, hunger will still remain
a problem in Honduras where the nutritional gap is pro-
jected at 6 percent of total food availability in 2010.

Haiti and Nicaragua, the two poorest countries in the Western
Hemisphere, have not been able to achieve adequate produc-
tion to eliminate food gaps, which amount to one-third of
grain and root crop requirements. Commercial imports are not
expected to be able to compensate for the production shortfalls
because of insufficient foreign exchange. Both countries are
projected to rely on food aid receipts over the next decade.

While Haiti’s political deadlock offers little hope for dra-
matic economic improvements, Nicaragua has enjoyed

1 The countries studied here are four Central American countries: El
Salvador, Guatemala, Honduras, and Nicaragua; three Caribbean countries:
the Dominican Republic, Haiti, and Jamaica; and four South American
countries: Bolivia, Colombia, Ecuador, and Peru.

20 O Food Security Assessment/GFA-12/December 2000

steady economic growth and fast increasing export earnings
of 11 percent annually for the last few years. However, the
country will need foreign investment to further expand its
export sectors. In December, Nicaragua will find out if it is
included in the Highly Indebted Poor Countries Initiative.
Criteriainclude good economic performance, improved gov-
ernance and more openness. If Nicaragua qualifies for relief
on its debt of $6.3 billion it will be in a much better position
to improve infrastructure and attract internationa investors.

Highly skewed income distribution remains the root cause
of food insecurity in the region. The size of the distribution
gap in 2000 is about 2.6 times the average nutrition gap.
The good news is, however, that an increase in food avail-
ability and economic prosperity is expected to improve the
food situation of the poor in the longrun. By 2010, the num-
ber of hungry people is projected to decline by 30 percent to
44 million and 2010 project the distribution gap projected to
decline dlightly, by 4 percent. More than 80 percent of the
population of Haiti and Nicaraguais projected to fail to meet
their nutritional requirements by 2010. On the other hand,
Colombia, the Dominican Republic, Jamaica, and Peru are
expected to limit food deficits to less than 20 percent of their
populations.

The overall progress towards food security in the last two
decades was mainly due to improvements in the perfor-
mance of the export sector. Production growth of the staple
food crops has been slow and most of the growth was due to
area expansion. This pattern of growth is not sustainable
over the next decade.While Latin America has the world's
largest reserves of cultivable land—the agricultural potential
of the region is estimated at 576 million hectares—more
than half of thisland has been adversely affected by land
degradation, mostly soil erosion, but aso loss of nutrients.

In order to examine the impact of resource constraints, in
particular land degradation, a scenario of slower area expan-
sion was analyzed for al regions. Area growth in Latin
America and the Caribbean was assumed to be half the
baseline rate. In this scenario, the average nutritional food
gap increased by 30 percent and the status quo gap
increased by more than 50 percent relative to the baseline
scenario. In addition, the number of people vulnerable to
food insecurity would be higher. This means, again, that in
the absence of investment in improved technologies that
raise land productivity, food security in the poorer countries
will be critically dependent upon area expansion.
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Table 6--Food availability and food gaps for Latin America and the Caribbean (LAC)

Grain Root Commercial Food aid Aggregate / \
Year production production imports receipts availability Latin America and_ the Caribbean
(grains) o Sl e 137 million people in 2000
Food security in the region is
---1,000 tons --- projected to improve over the next
1991 9,575 2,468 4,308 1,828 27,608 é_(;f _ye?rS- Pesgite i:e:em _ecolnomic
ifficulties in South America long
1992 e 2,376 L5 1,324 22 term projections indicate rising
1993 11,036 2,723 6,052 1,371 29,153 per capita consumption for
1994 9,960 2,802 7,814 1,002 30,524 most countries.
1995 10,088 2,970 8,619 520 31,861 . )
Haiti and Nicaragua, however, the
1996 9,911 3,040 9,308 556 32,579 poorest countries in the region, do
1997 9,736 3,028 10,145 476 32,572 not share this optimistic outlook.
1998 10,081 2,946 10,726 847 34,251 Their S'tualt'on 'j eXFGCtelf_’t_tO L and
worsen unless drastic political an
1999 10,625 3,369 10,611 493 35,148 infrastructural improvements can
be achieved.
Projections Food gap
SQ NR | (w/o food aid)
2000 10,713 3,225 11,417 287 735 35,569
2005 11,465 3,508 13,260 286 726 39,964
/Food gaps in Latin America and the Caribbean /LAC'S grain supply
1,000 tons Mil. tons Tons/ha
1,000 25 1.85
[ Istatus quo Il Nutritional gap
800 - 20 1.75
600 - 15 1.65
400 - 10 1.55

200 5 1.45

1.35

1980 82 84 86 88 90 92 94 96 98

Latin America and the Caribbean: Land use
Change (ha per capita) Annual rate of

Region/ Share of cropland Arable land in arable land between change in
country irrigated 1995-97 1979-81 and 1995-97 deforestation

1979-81 1995-97 1990-95

Percent Hectare per capita Percent

LAC 11.6 135 0.28 -13 0.6
Bolivia 6.6 4.1 .23 -34 12
Guatemala 5.0 6.6 .13 -32 2.0
Haiti 7.9 9.9 .08 -20 3.4
Honduras 4.1 3.6 .29 -34 2.3
Nicaragua 6.0 3.2 .54 -39 2.5

K Source: World Development Report 2000/2001, World Bank.
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New Independent States (NIS)

Droughts in Georgia and Tajikistan in 2000 led to shortrun food gaps in these countries. Only
Tajikistan will continue to display food gaps over the next decade. Access to food by lower income
groups is a problem now in a few of these countries, but it should improve as the economies of
these countries grow. Political stability and investment will be key. [Michael Trueblood]
|

Severe droughts in Georgia and Tgjikistan in 2000 have
affected output and are estimated to lead to food gapsin
these countries. Based upon recent per capita consumption
levels, the food gap in Georgia is estimated to be 68,000
tons (7 percent of total supplies) and 208,000 tonsin
Tajikistan (15 percent of total food supplies). Using a nutri-
tion standard, the food gaps are estimated to be 242,000
tons and 253,000 tons, respectively (21 percent and 17 per-
cent of total supplies). Of the five NIS countries examined
in this report, only Tgjikistan is projected to have longrun
food gaps (the nutrition-based food gap is projected at
70,000 tons by 2010, 4 percent of supplies).

Over the last 10-15 years, one common pattern among these
five countries is that area sown has increased, especially
after independence, offsetting declining yields. In many
transition economies, yields declined after subsidies on
inputs like fertilizer and plant protection agents were
removed and their application levels declined. Future projec-
tions assume that the growth in land sown will slow (from
3-4 percent per year to 1-2 percent per year) and that yields
will resume moderately positive growth rates ranging from
0.6 percent to 1.0 percent per year. The assumption about
yield growth may be too optimistic, which may possibly
understate future food gaps. Of course, any resumption of
hostilities would dramatically affect these projections.

With the exception of Kyrgyzstan, these NIS countries depend
on imports for a sizeable share of their total food supplies
(ranging from about 30 percent to 60 percent). The share of
imports in total food suppliesis expected to increase. To
finance these imports, these five countries will need to show
steady growth in real export earnings. These countries' tradeis
highly open compared with many regions around the world.
However, these five countries continue to depend on Russia
and other former Soviet republics for trade (ranging from 40
percent to 80 percent of exportsin 1999). After the Russian
ruble devaluation in 1998, several of these countries devalued
their own currencies to stay competitive, forcing a short-term
contraction in imports and economic growth. Preliminary data
suggest that the deva uation stimulated domestic output in
Russia and the other NIS countries, which in the medium term
may indirectly improve these countries’ economies.

The World Bank has projected that overall real GDP growth
in the transition economies will average about 5 percent per
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year in the coming decade. Azerbaijan in particular is pro-
jected to grow quite rapidly. Over the past year, there have
been a few key developments regarding the oil and gas sec-
tor in thisregion. A new oil pipeline went online connecting
Baku, Azerbaijan, to Suspa, Georgia, on the Black Sea. A
pipeline agreement was signed by Azerbaijan, Georgia, and
Turkey that will alow oil to be delivered from Baku to the
Mediterranean port of Ceyhan, Turkey, within 3 years.
However, the economic viability of this deal remains ques-
tionable and may be determined by external oil and gas
developments in several neighboring countries.

Except for Tajikistan, recent national average per capita con-
sumption levels in these NIS countries have been above
nutrition requirements. In Azerbaijan and Kyrgyzstan, all
income groups are estimated to have adequate food supplies
in the short and longrun to meet the minimum nutritional
requirements. Although Georgia's recent national average
per capita consumption level exceeds nutrition requirements,
the 2000 drought has led to projections in which food sup-
plies are nutritionally inadequate for each quintile group.
However, this problem is expected to be resolved within a
few years as production recovers. In Armenia, the two low-
est income quintiles in 2000 are estimated to have inade-
guate food supplies to sustain minimum nutrition levels.
However, by 2010, al income groups in Armenia are pro-
jected to have nutritionally adequate food supplies.

In Tajikistan, the recent national average per capita con-
sumption levels are below nutrition requirements by about 5
percentage points. In 2000, every quintile group is projected
to fall below nutrition requirements. This situation should
improve slightly by 2010 with the top income quintile
reaching the nutritional requirement.

We considered a scenario that hypothetically examined the
effect of land degradation, assuming that the growth in land
areais cut in half. Under this scenario, only Tajikistan
would display food gaps. To maintain recent per capita food
consumption levels, the gap would increase from 58,000
tonsin 2010 in the base case to 67,000 tons; nutrition-based
food gaps would increase from 70,000 tons to 118,000 tons.
These relatively small changes in the food gaps reflect the
already low growth rates assumed for future land area sown.
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Table 7--Food availability and food gaps for New Independent States (NIS)

Grain Root Commercial Food aid Aggregate / \
Year production production imports receipts availability NIS _
(grains) o il e 27 million people in 2000
This year's drought has affected
---1,000 tons --- output in several countries.
1991 3,814 Shortrun food gaps may occur in
four countries. The most severe
1992 £l - e - - gaps will be in Armenia and
1993 3,635 246 1,889 1,159 6,556 Tajikistan, which already faced
1994 2,928 250 843 1,526 6,267 food consumption levels that were
1995 2.822 291 728 1,007 6,101 low in absolute tgrms. Tajllgstan is
the only country in the region to
1996 3,895 322 1,100 381 6,248 face |Ongrun food gaps
1997 4,621 337 1,507 573 7,422
1998 4,147 375 1,639 158 7,154 Almost all income groups may
have inadequate access to food in
1999 4,245 442 1,395 277 7,210 Armenia and Georgia in 2000, but
this situation should improve with
e NR  [(wio food aid) remain a problem.
2000 3,298 404 1,623 426 832 6,216
2005 5,107 449 1,645 0 243 8,227

/NIS production shocks in 2000 translate into

differently sized food gaps

Armenia

Azerbaijan

o —
-
=

Georgia

Tajikistan

Percent of target/trend

[ Nutrition gap M status quo gap [ ] Production shock

o

/NIS countries have increased area sown but

yields declined in the 1990s

Armenia
Azerbaijan
Georgia
Kyrgyzstan
Tajikistan
-6 8
Percent
[Jarea M Yield

/ New Independent States: Land use

K Source: World Development Report 2000/2001, World Bank.

Annual rate of

Region/ Share of cropland Arable land change in
country irrigated 1995-97 deforestation

1975-97 1990-95

Percent Hectare per capita Percent
NIS 67.0 0.18 0.1*
Armenia 51.5 .13 -2.7
Azerbaijan 74.9 .21 .0
Georgia 43.3 .14 .0
Kyrgyzstan 77.3 .29 .0
Tajikistan 79.7 .13 0
* Aggregate for Europe and Central Asia.
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Special Article

Resource Quality, Agricultural Productivity, and
Food Security in Developing Countries

Keith Wiebe and Abebayehu Tegenet

Abstract: Raising agricultural productivity improves food security both through increased
incomes for farmers and through increased food supplies for consumers. Productivity
dependsin turn on a variety of factors, including the quantities of fertilizer, water, and other
inputs used in agricultural production. Recent advances in data and analysis show how pro-
ductivity also depends critically on the quality of inputs used, including the quality of natur-
al resources such as land. Within Sub-Saharan Africa, the productivity of agricultural land is
found to be 28 percent higher in countries with favorable soils and climate than it isin coun-
trieswith poor land quality, everything else being equal, and in Asiathe difference is 34 per-
cent. Productivity is especially responsive to increases in the use of fertilizer and irrigation
in countries with poor land, while productivity in countries with good land is more respon-
sive to improvements in labor quality and transportation infrastructure. Reductions in the

incidence of armed conflict are important in both sets of countries.

Keywords: land quality, agricultural productivity, food security.

Resource Quality and Agricultural
Productivity

Sustained growth in agricultural productivity is critical to
improving food security for two reasons. First, growth in
agricultural productivity translates into increased food sup-
plies and lower food prices for consumers. Second, growth
in agricultural productivity means higher incomes and thus
improved ability to purchase food and other basic necessi-
ties, for many food-insecure people who earn their liveli-
hoods through agricultural production.

Agricultural productivity depends in turn on a variety of fac-
tors. Recent studies (e.g. Craig, Pardey, and Roseboom,
1997, and Frisvold and Ingram, 1995) indicate that most dif-
ferences in agricultural productivity, whether across house-
holds or countries or over time, can be attributed to differ-
ences in the quantity of conventional inputs used in agricul-
tural production, such as land, labor, fertilizer, and machin-
ery. But agricultural productivity also depends critically on
the quality of inputs used, including the quality of natural
resources such as land. As simple as this statement seems,
the influence of resource quality on agricultural productivity
has received insufficient attention in the past because appro-
priate data have been scarce. However, recent advancesin
data and analytical methods (see box, “Data and Methods”)

1 Agricultural economists with the Resource Economics Division,
Economic Research Service, USDA.
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alow improved understanding of the ways in which agricul-
tural productivity and food security are affected by differ-
ences in the quality of resources. Distinguishing the relative
impacts of input quantity and quality isimportant in deter-
mining appropriate policy measures to improve agricultural
productivity and food security.

Soils and Climate

Land—embodying soils, climate, and other characteristics—
is one of the most basic resources used in agricultural pro-
duction. Figure A-1 illustrates global differencesin land
quality, based on assessments by USDA’s Natural Resources
Conservation Service of the suitability of soils and climate
for agricultural production. Extensive areas of high-quality
land are evident in North America and Europe. Land is of
lower quality, on average, in Latin America, Asia, and Sub-
Saharan Africa, and is poorest of al in North Africa, the
Middle East, and Central Asia.

Figure A-2 illustrates global differences in average annual
rainfall. Rainfall may be more equitably distributed on a
global scale than is high-quality land, but substantial varia-
tions remain within regions and countries. Latin America
receives abundant rainfall, on average, with the exception of
northern Mexico, northeastern Brazil, and the western coast
of South America. Western and central Africa receive more
rain than northern, eastern, and southern parts of the conti-
nent, while southeast Asia and adjoining areas receive more
rain than northern and western portions of India and China.
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Figure A-1

Global land quality
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Note: Land quality class 1 represents the land most suitable for agricultural production, i.e. having
the fewest inherent soil and climate constraints.

Source: NRCS/USDA.

Figure A-2
Global mean precipitation, 1961-96
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Source: Climatic Research Unit, University of East Anglia.
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Poor soils and climate do not make agricultural production
impossible, but they do mean that costs of production are
likely to be higher and/or that yields and net returns are
likely to be lower than they would be under more favorable
conditions. (In other words, agricultural productivity is
likely to be lower.) Figure A-3 illustrates where crop pro-
duction actually dominates the landscape, based in part on
land quality and rainfall patterns, along with other physical
and economic characteristics. Large concentrations occur in
North America, Europe, India, China, Brazil, and Argenting;
cropland is more sparsely distributed in Africa and the
Middle East.

Combining this information on soils, climate, and land cover
allows us to compare the quality of cropland by country and
region. While the quality of all land is, on average, lowest in
the Middle East and North Africa, the quality of cropland is
lowest in Sub-Saharan Africa. In 12 of 38 Sub-Saharan
African countries studied, less than 1 percent of cropland is
classified in the top three land-quality classes, and the
median share of cropland that is classified in the top three
land-quality classes in Sub-Saharan African countriesis
about 6 percent (fig.A- 4). This compares with a median of
16 percent in Asia (where 7 of 17 countries studied have
more than a quarter of their land in the top three classes), 19
percent in the Middle East and North Africa (where 3 of 8
countries studied have more than a quarter of their land in
the top three classes, and 27 percent in Latin America
(where 12 of 19 countries studied have more than a quarter
of their land in the top three classes). By contrast, the

Figure A-3
Global distribution of cropland
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Source: USGS/UNL/JRC Global Land Cover Characterization.
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median share of high-quality cropland was 29 percent in the
high-income countries, as defined by the World Bank
(where 13 of 22 countries studied have more than a quarter
of their land in the top three classes) and over 50 percent in
Eastern Europe (where al six countries studied have more
than a quarter of their cropland in the top three classes).

Not surprisingly, econometric analysis of 110 countries dur-
ing 1961-97 (see box, “Data and Methods”) reveals that
after taking into account other factors such as input levels,
differences in the quality of cropland soils and climate are
significantly related to differences in agricultural productiv-
ity. Within Sub-Saharan Africa, the productivity of agricul-
tural land is 28 percent higher, on average, in countries with
high land quality than it isin countries with poor land qual-
ity. The productivity difference attributable to high land
quality is 34 percent in Asia, and 22 percent in the high-
income countries. (In Latin America, where most countries
lie above the global median in terms of land quality, only
the best soils and climate are significantly associated with
increased agricultural productivity.)

These findings confirm our expectations and provide for the
first time an empirical estimate of the significance that dif-
ferences in the inherent physical quality of soils and climate
have on agricultural productivity. Perhaps more important,
however, are the insights they provide into the impact on
agricultural productivity of more conventional inputs, such
as quantities of land, labor, fertilizer, and machinery.
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Figure A-4
Cropland quality
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Conventional Inputs and Other Factors

To capture these impacts, we included in our econometric
analysis country-level measures of conventional agricultural
inputs like agricultural land, labor, tractors, livestock, and
fertilizer. We also included factors such as annual rainfall on
cropland, the percentage of each country’s agricultural land
that is classified as arable land or permanent cropland, the
percentage of arable land or permanent cropland land that is
not irrigated, life expectancy and illiteracy rates (as mea-
sures of labor quality), an indicator of the occurrence of
armed conflict (as a measure of institutional stability), and
road density and cumulative agricultural research and devel-
opment expenditures (as measures of infrastructure). (Data
on agricultura research and development expenditures were
available only for 1961 through 1985, but they revealed a
significant and positive association with agricultural produc-
tivity during that time.)

Within each region, countries were classified according to
the share of their cropland that is highly suitable for agricul-
tural production (see box, “Data and Methods’). Countries
where this share exceeds the median value for their region
were identified as having good soils and climate; those with
less than the median were identified as having poor soils
and climate. Each group of countries was then analyzed sep-
arately to compare the impacts of individua factors on agri-
cultural productivity by region and land-quality class.

In Sub-Saharan African countries with good soils and cli-
mate, agricultural land productivity rises significantly with
increases in quantities of labor, livestock, tractors, fertilizer,
and annual rainfall. Productivity also improves with irriga-
tion, labor quality (in the form of longer life expectancy and
higher literacy rates), and transportation infrastucture and
falls significantly with the occurrence of armed conflict. In
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Sub-Saharan African countries with poor soils and climate,
productivity responds even more strongly to fertilizer appli-
cation, irrigation, and political instability, but it is not sensi-
tive to improvements in tractors, labor quality, or infrastruc-
ture. Overall, the results suggest a land quality-related hier-
archy of constraints limiting agricultural productivity in
Sub-Saharan Africa. In countries poorly endowed with soils
and climate, basic inputs such as fertilizer, water (in the
form of irrigation), and institutional stability are more
important than they are in countries that are relatively well
endowed. The evidence suggests that only when these con-
straints have been overcome do factors such as labor quality,
road density, and mechanization become significantly asso-
ciated with improvements in agricultural productivity—as
they are in countries with better soils and climate.

Similar patterns characterize other developing regions. In
Latin America, increases in labor, fertilizer, and irrigation
are associated with increased productivity of agricultural
land in countries with poor soils and adverse climate but not
in countries with good soils and beneficia climate.
Improvements in literacy and transportation infrastructure
are associated with increased productivity in countries with
good soils and climate but not in those that are poorly
endowed. In Asia, additional land, labor, and roads increase
agricultural productivity in counties with good soils and cli-
mate but not in those that are poorly endowed, where pro-
ductivity is relatively more sensitive to increased irrigation.
(Specifically, productivity is positively related to an increase
inirrigated area, but some authors (e.g. Rosegrant 1997)
have noted that degradation of irrigated areas through water-
logging and salinization is also a significant and growing
problem.) In the Middle East and North Africa, agricultural
productivity is sensitive to levels of labor, tractors, and liter-
acy in well-endowed countries but not in countries with
poor soils and climate, where (asin Asia) productivity is rel-
atively more sensitive to increased irrigation.

Analysis of inherent land quality thus improves our under-
standing of the impacts on agricultural productivity of factors
over which policy makers exercise at |east some influence.
The policy implications of these findings will be discussed
further below. Analysis of differencesin land quality across
countries and regions also provides an initial indication of
the potential impact on agricultural productivity of changes
in land quality (i.e. land degradation) over time. Data on land
degradation rates and impacts remain even more scarce than
data on land quality, but most studies to date have found that
global average productivity losses due to processes such as
soil erosion, nutrient depletion, and salinization are small (on
the order of 0.1 - 0.2 percent per year) in relation to historic
gains in productivity (on the order of 2 percent per year) due
to improvements in technology and input use (den Biggelaar
et al. forthcoming, Crosson 1997; Byerlee, Heisey, and
Pingali 1999; Pinstrup-Andersen, Pandya-L orch, and
Rosegrant 1999). Nevertheless, in some areas with poor or
fragile soils and inappropriate agricultural management prac-
tices, productivity losses could be significantly higher
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Data and Methods

We examined the impact of resource quality on the productivity of agricultural land, using for the first time recent global
data on soils, climate, and land cover. We began with data developed by Eswaran et al. (1997), who combined FAO's
Digital Soil Map of the World and associated soil characteristics (e.g. slope, depth, and salinity) with spatially referenced
longrun average temperature and precipitation data to establish nine land quality classes in terms of their suitability for
agricultural production (fig. 1). Wiebe et al. (2000) then overlaid these land quality classes with political boundaries and
global land-cover data generated from satellite imagery with a resolution of 1 kilometer United States Geological
Survey/University of Nebraska-Lincoln/Joint Research Centre of the European Commission (USGS/UNL/JRC, 1999). They
focused on cropland identified according to the International Geosphere-Biosphere Programme land cover classification
scheme (fig. 2). The result is a dummy variable based on the share of each country’s cropland that is found in the three best
quality classes. Countries where this share exceeds the median value for their region are identified as having good soils and
climate; those with less than the median are identified as having poor soils and climate.

This static measure, based on cross-country differences in inherent soil and climate characteristics, supplements existing
time-variant quality indicators such as the percentage of agricultural land that is cropped (or irrigated) and long-term average
or annud rainfall. To better capture this last effect, we aso devel oped a high-resolution measure of annual rainfall by aggre-
gating and overlaying monthly precipitation data on a 0.5-degree grid (fig. 3; Climatic Research Unit 1998) with national
boundaries and cropland as described above. The result is a country-specific, time-variant measure of rainfall on cropland.

The dependent variable in our analysis is the productivity of agricultural land, measured as the value of total agricultural
production (the sum of price-weighted quantities of all agricultural commodities, expressed in international dollars, after
deductions for feed and seed) per hectare of agricultural land (the sum of arable land, permanent cropland, and permanent
pasture). Other variables include country-level indicators of agricultural labor, tractors, livestock, and fertilizer, as well as
measures of the quality of labor, the institutional environment, and infrastructure. The data are combined in an econometric

analysis of 110 countries during 1961-97. Additional detail is provided in Wiebe et al. (2000).

(Scherr 1999, Lal 1998). That such conditions are found in
parts of Sub-Saharan Africa, where productivity levels are
already low and the need for growth is correspondingly high
is cause for concern.

Implications for Food Security and Policy

As noted earlier, agricultural productivity isimportant for
food security both through its impact on food supplies and
prices and through its impact on the incomes and purchasing
power of those whose livelihoods depend on agricultural
production. Through its effect on agricultural productivity,
land quality is thus related directly to both food availability
and food access. Land quality is, on average, lower in low-
income, food-deficit countries than it is in high-income
countries, and agricultural productivity is more sensitive to
differencesin land quality. These relationships have impor-
tant implications for policymakers concerned with improv-
ing food security, both through protection and/or improve-
ment of land quality itself and through recognition of the
distinct roles played by more conventional agricultural
inputs in areas that differ in land quality.

In Sub-Saharan African countries with relatively poor soils
and adverse climate, for example, the policy-sensitive vari-
able most strongly associated with agricultural productivity
isirrigation, followed by armed conflict and fertilizer use.
Among the policy measures most important for increased
agricultural productivity in those countries are thus invest-
ments in the efficient delivery and use of water and fertil-
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izer, combined with efforts to improve institutional stability
through the cessation of armed conflict. In Sub-Saharan
African countries with good soils and climate, these factors
remain important, but agricultural productivity becomes rel-
atively more sensitive to improvements in labor quality and
infrastructure. Policymakers in those countries may need to
focus additional resources on investment in education,
health, extension services, and transportation.

Similar conclusions apply in other regions as well. In Latin
American countries with relatively poor soils and climate,
agricultural productivity and thus food security are likely to
respond most strongly to policy measures to improve effi-
ciency in the use of fertilizer and water and to reduce the
occurrence of armed conflict. In Latin American countries
with better land, productivity responds much more strongly
to improvements in labor quality, infrastructure, and mecha
nization, suggesting the need for investments in education,
transportation, and capital. Improvements in irrigation, edu-
cation, and conflict reduction are important in Asian coun-
tries with poor land, while improved transportation remains
important in Asian countries with good land. Increased
application of fertilizer is not associated with improved agri-
cultural productivity in Asia, regardless of land quality,
reflecting the relatively high levels of use already observed
there. In the Middle East and North Africa, not surprisingly,
improvements in irrigation offer the greatest potential gains
in agricultural productivity.
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Results and implications are generally consistent with the
expectation that the greatest improvements in agricultural
productivity will be realized by relaxing the constraints that
bind most tightly and those constraints will vary from region
to region according to differences in resource endowments
and other factors. Neither isit surprising that the quality of
soils and climate should play a key role in defining these
differences. Yet only recently, with improvements in spatial
data and methods, has characterizing these differences with
increased precision at the multi-country scale become possi-
ble. Analysis to date supports the conclusion that policy-
makers in low-income, food-deficit countries face a hierar-
chy of priorities that depends critically on the quality of
soils and climate but that is broadly consistent across
regions. Continued research will be needed to further refine
our understanding of the relationships of resource quality,
agricultural productivity, and food security.
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Special Article

Vulnerability to HIV/AIDS in Sub-Saharan Africa

Shahla Shapouri and Stacey Rosen!

Abstract: Labor is the vital component of agricultural production in Sub-Saharan Africa. If
size and structure are changed productivity of the labor force will directly affect food pro-
duction and consumption in the region. Sub-Saharan Africa, with 11 percent of global popu-
lation, has an estimated 73 percent of global HIV/AIDS—related infections. Little is known
about the net affect of HIV/AIDS on the agricultural economy, but vulnerability to food inse-
curity will certainly increase in the severely affected countries. The estimated health and pro-
ductivity costs of the epidemic will have long-term implications on the economic growth of

the countries.

Keywords: Sub-Saharan-Africa, AIDS, HIV, population growth, food production, food

consumption, labor productivity.

Introduction

The projections of food gaps reveal the intensity of the cur-
rent as well as the future food security problemsin Sub-
Saharan Africa. By 2010, this region is projected to account
for 65 percent of the total (all 67 countries covered in this
report) gap to maintain consumption and 75 percent of the
gap to meet nutritional needs even though the region’s popu-
lation constitutes only 25 percent of the 67-country total.
The region’s nutrition gap, as a share of consumption (total
available food supplies), is projected to exceed 10 percent
by 2010. Added to the food problem is the prevalence of
HIV/AIDS in the region. The future impact of the
HIV/AIDS disease on food systemsis of major concern
because of the aready low and declining per capita food
consumption and the low level of agricultural productivity in
the region. Also, coping with and combating the disease in
rural areas where poverty is at its highest and education is at
its lowest level isthe biggest challenge facing both individ-
ual countries and the international community. This article
reviews the historical role of population (and the labor
force) in food markets in Sub-Saharan Africa and the
expected impact of HIV/AIDS on the structure of the popu-
lation. It also examines the likely implications of the disease
on food security in highly infected countries. The final sec-
tion reviews the coping mechanism and response capacity.

Background: Changes in Population
Growth and Structure

Sub-Saharan Africa's population growth during the 1980s was
the highest in the world—about 3 percent per year. Since

1 Agricultural economists with the Market and Trade Economics Division,
Economic Research Service, USDA.
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then, it has declined to 2.7 percent and is projected to decline
further during this decade. The high population growth in
Sub-Saharan Africa resulted from sharp mortality declinesin
the 1950s due to improved health services. Rapid population
growth occurred in industrial countries between 1890 and
1920 and was supported by strong income growth and
improvements in education and health. Their experience also
shows that high population growth, when accompanied by
appropriate and adequate investments in agricultural technol-
ogy and supportive government policies, can have a positive
impact on agricultural development. In Sub-Saharan Africa,
however, fertility rates have remained high, incomes have
stagnated, and low education levels have persisted. Although
the high population growth put additional pressure on the
demand side of the food market, it has remained the key
source of productivity on the production side. In most Sub-
Saharan countries, modernization of the agricultural sector
has not yet occurred. Limited uses of new technology and
poor market infrastructures are the two characteristics that
have precluded an increase in agricultural productivity (see
“Resource Quality, Agricultural Productivity, and Food
Security in Developing Countries’ p. 24.)

Now, after along period of dealing with the burden of grow-
ing populations, the region is facing a sharp decline in popu-
lation growth rates. The problem, however, isthat the decline
isnot a natural progression of development, but a result of the
rapid spread of HIV/AIDS. The disease has major implica-
tions for the economies and agricultural sectors of Africa

The two severely affected regions are Southern and Eastern
Africa. In Southern Africa, seven countries—Botswana,
Lesotho, Namibia, South Africa, Swaziland, Zambia, and
Zimbabwe—are reported to have adult HIV prevalence of
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more than 20 percent. In most East African countries, HIV
prevalence is more than 10 percent. In these countries, life
expectancy is projected to decline to 30-40 years instead of
60-70 years (an estimate used prior to the spread of
HIV/AIDS). According to a UN report, about 55 percent of
al HIV infections in Sub-Saharan Africa are among women.
Peak HIV prevalence among women is at age 25, that is 10
to15 years earlier than for men, changing the structure of the
population. Thus, the most productive age cohort, 15-45, is
dying the fastest from HIV/AIDS. This age cohort is nearly
50 percent of the population in highly HIV/AIDS affected
countries. HIV prevalence among the relatively educated as
wdll as high-income urban population is as high or higher
than among low-income and rural groups. In Rwanda, Congo,
and Zambia, the level of HIV infection in the highest socioe-
conomic stratais two to four times higher than among those
in the lowest category.

HIV/AIDS and Food Security

In the countries mostly affect by HIV/AIDS, slow growth in
agricultural productivity and overall economic growth that
limited purchasing power resulted in growing food insecurity
over the last two decades. Even in countries such as Uganda
where food supplies are projected to be nutritionally ade-
quate, food insecurity remains a major concern because of the
low and wide disparity in purchasing power. Table B-1 shows
the projected nutritional vulnerability in selected countries
that are highly affected by HIV/AIDS. These projections
include the decline in population growth and productivity of
labor, as well as can be estimated. Most of the available stud-
ies have focused on the medical costs, and there is limited
information on long-term economic costs of HIV/AIDS and
the variation of the effects on different groups within coun-
tries. By the same token, any quantification of the net effect
of HIV/AIDS on the food system is preliminary. However, the
food system will be certainly subjected to shocks that could
amplify the food insecurity of many countries.

Shocks to Agricultural Productivity and
Output from HIV/AIDS

The size of the supply shock depends on the extent to which
HIV/AIDS reduces the productivity of the agricultural labor

Table B-1--Grain market performance profile for selected countries

in rural areas. The agricultural sector plays acrucia rolein
the economy of African countries in terms of both sources
of food and exports to finance food imports. A review of the
statistics of selected countries in table B-2 shows that with
the exception of Kenya, the agricultural sector provides 80
percent of grain consumption in these countries. Grains con-
tribute as much as 80 percent of per capita calorie consump-
tion in these countries. The share of the agricultural sector
in GDP for the same set of countriesisin the range of 11
percent in Zambiato 47 percent in Tanzania.

With labor as the prime component of agricultural produc-
tion, the implication of the HIV/AIDS epidemic on food
security of the countries could be staggering. In projecting
crop production for these countries, we use an elasticity of
0.3, meaning that with a 1-percent decline in labor availabil-
ity, production will decline by 0.3 percent. However, we did
not account for a change in the quality of labor. In the Food
Security model, the marginal productivity of labor is
assumed to remain constant over the projection period. For
the Sub-Saharan countries, this may be an overestimation
because the decline in population growth isin part due to
the spread of HIV/AIDS, which affects the most productive
segment of the population. A decline in healthiness of rural
populations is expected to reduce labor productivity in rural
areas. The World Health Organization estimates that local
losses in agricultural productivity from HIV/AIDS at the
household or village level range from 10 to 50 percent in
about 10 Sub-Saharan African countries.

The high rate of infection among women will, in particular,
have enormous implications on nutrition and poverty. Many
farms are headed by women and on other farms women pro-
vide alarge portion of total |abor. For example, a study of two
towns in Tanzania found that women provide 48 percent of
agricultura labor including land preparation, planting, weed-
ing, and harvesting while men did most of the marketing.
Economic consequences will be compounded by the fact that
women are barred from owning land in many countries. If a
husband dies, the wife's lack of collateral limits her ability to
obtain credit to keep the farm in operation or to purchase
labor-saving technology. Also, an increase in the number of
orphans places a burden on healthy women in the community

Region/ Ratio of nutritional gap in
country Annual production growth grain equivalent in year 2010 to:
1980-99 1989-99 Production Imports
Percent
East Africa:
Kenya 0.44 -1.04 12.12 25.21
Tanzania 2.03 0.00 33.57 353.67
Uganda 2.18 1.29 .00 .00
Southern Africa:
Malawi 1.83 4.14 18.11 213.54
Zambia -1.22 -3.63 69.91 356.20
Zimbabwe -1.06 -.10 241 21.75

Source: Economic Research Service, USDA.
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Table B-2--Agricultural indicators for selected countries

Grain import  Agricultural Agricultural
Region/ share in share in share in
country consumption GDP exports
1997-99 1997 1997
Percent
East Africa:
Kenya 32.2 24.4 56.2
Tanzania 9.0 47.4 63.3
Uganda 5.2 41.4 76.0
Southern Africa:
Malawi 12.9 44.6 76.8
Zambia 19.6 11.1 4.6
Zimbabwe 10.6 13.9 46.2

Sources: Economic Research Service, USDA and World Bank data.

who must care for the sick and dying, while simultaneoudly
increasing their child care responsibilities. This dilemma
compounds the effect of HIV/AIDS on agriculture because
healthy women will have less time for farming activities.

Another factor that can worsen the situation is the likely
change in cropping patterns. For example, farmers are
expected to move away from labor-intensive export crops to
more subsistence crops that use less labor. Among food
crops, a switch from corn to cassava would conserve consid-
erable labor. However, cassava s less nutritious than corn.
Nutritional intake is already below minimum standardsin
severa countries, including those highly affected by
HIV/AIDS. In 14 of the 17 countries in East and Southern
Africa, per capita daily caloric intake is below the level
required to attain a minimum nutritional standard (the calo-
ries required to sustain life with minimum activity). The
nutritional vulnerability of the countries is projected to grow
by 30 percent in the next decade. A domino effect follows:
food supply deficits and decreased healthiness impair agri-
cultural productivity through reduced food availability, which
further reduces agricultural productivity and may hasten the
onset of HIV/AIDS in weakened HIV-positive people.

Effects of HIV/AIDS on Food Market Demand

One of the effects of HIV/AIDS is declining living stan-
dards and, conseguently, a reduction in food demand
through lower population and income growth. The bleakest
economic outlook is for GDP growth to decline from its
already meager pace (table B-3). In Kenya, for example,
GDP will probably be 14.5 percent lower than projections
that do not account for the effects of HIV/AIDS. In
Tanzania, the annual direct medical costs and losses in labor
productivity are projected to be 2 percent to 4 percent of
GDP. These costs are very troublesome because public and
private incomes in these countries have stagnated or
declined in the last 20 years and any increase in public and
private outlays on health care must come at the expense of
investment in economic development. More immediately,
many health care needs are likely to be unmet due to prohib-
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itive costs. To put this in perspective, the average public
health expenditure for the region was 1.7 percent of GDP
during 1990-97 and the region’s per capita GNP in 1997
was $308; thus, annual health care spending was $5 per
capita. Even in a country such as Zimbabwe that is on the
high end of the region’s income, the per capita expenditure
was not much more than $10 per person. According to avail-
able reports, the life-extending drugs costs $11,000 ayear in
the United States. Even at a discounted rate, their costs far
outstrip health expenditures in these countries.

The implication of HIV/AIDS on the demand for food is
clear. As incomes decline due to the spread of HIV, demand
for food will decline, but as expected, the impact is more
damaging to the lower income countries than the higher
incomes. L ow-income countries spend more than half of
their income on food. In Africa, this share is in the range of
40 percent to 70 percent. The average income-calorie elas-
ticity for Sub-Saharan Africais estimated at 0.14 percent
(using cross-country data). Thus, a 10-percent decline in
income over the projected period will reduce calorie con-
sumption by 1.4 percent. While this kind of decline would
not affect the nutritional well being of high income coun-
tries such as the United States where per capita calorie
availability is about 3,700 per day, it can have serious impli-
cation for the countries that live on the margin of the mini-
mum calorie requirement. In Sub-Saharan Africa the aver-
age per capita calorie availability was about 2,200 per day in
1998, the lowest of all developing regions of the world.
Added to the low level of calorie consumption is the quality
of food consumed in the region. Cereals and starchy roots
and pulses, low-cost foods, comprise 70 percent of the
region’s calorie consumption, while higher cost foods such
as meat and dairy products that are good sources of vitamins
and minerals are consumed at the lowest rates in the world.

The decline in income will have varying implications for the
entire population. Skewed income distribution in these
countries exacerbates the problems for the poor. In most
countries, the poorest 20 percent of the population holds
only 4 percent to 8 percent of total national income, while
the richest 20 percent holds nearly 50 percent. This disparity
in purchasing power could worsen with the spread of
HIV/AIDS. The food security estimates for the year 2000
indicate that food consumption by 60 percent of Sub-
Saharan Africans falls short of meeting their nutritional
requirements. More alarming, however, is the depth of the
problem. Food consumption of the lowest income group is
estimated to be 20 percent less than the nutritional require-
ment in year 2000. If the income distribution worsens, the
implication will be serious. In African countries, most of the
poor livein rura areas. In rural areas, most farmers are sub-
sistence producers and have limited assets to bear the reduc-
tion or loss in their productivity. For the rural landless
laborer, HIV/AIDS means a severe cut in purchasing power.
Also, there is no formal safety-net program to provide sup-
port for the sick and unemployed in these countries.
Therefore, the family network must provide the support.
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Table B-3--Social indicators in selected countries

Public Life
Region/ Adult HIV Per capita Population expenditure on expectancy
country infection rate GNP below poverty health, share of GDP at birth
in Dec. 1999 1998 line 1990-97 1997
Percent US Dollars Percent Years
East Africa:
Kenya 14.0 330 42.0 1.9 51
Tanzania 12.0 210 51.1 1.1 49
Uganda 8.0 320 55.0 1.9 42
Southern Africa:
Malawi 16.0 200 54.0 2.3 43
Zambia 20.0 330 68.0 2.9 43
Zimbabwe 25.1 610 25.5 1.7 51

Source: World Development Report, World Bank, 1999.

Overall, any reduction in agricultural output and/or demand
for food below the current low levels will have serious con-
sequences for food security of the severely affected coun-
tries. Even without taking into account the side effects of
HIV/AIDS, a continuation of present trends in food con-
sumption is projected to lead to deteriorating food security
in these countries. Investment and a concerted policy
response by the affected governments must occur if these
losses are to be minimized.

Coping Mechanism and
Response Capacity

To identify coping options in dealing with the impact of
HIV/AIDS on food security, one should examine forces
that shape the food markets of these countries. One
important characteristic of the market is that the agricul-
ture sector is the main source of both food production and
exports to finance food imports. Agricultural sectorsin
Sub-Saharan Africa have performed poorly and are gener-
ally characterized by (1) low productivity that is now
compounded by the spread of HIV/AIDS, (2) alack of
resources and affordable technology to increase productiv-
ity, and (3) alow literacy rate that limits access to know-
how and technology as well as access to knowledge for
essential behavioral change. These factors reinforce each
other, and altering the situation requires attacking all three
problems simultaneously.

To reduce the economic costs of HIV/AIDS, African coun-
tries must design an economic strategy in which health
policy is a major component. Public policy should aim at
providing information wherein health is a precondition of
economic wellbeing. Currently, there are success stories in
the region. Uganda has launched major preventive efforts
during the last decade and has managed to reduce the rate
of infection. Now, the growing awareness by officials at
the international level has led to an increase in financial
aid to improve and expand the preventive measures to
reduce the rate of infection. This should ease costs and
support national programs.

Economic Research Service/USDA

Educational messages to prevent the spread of disease, if
combined with economic assistance to cope with the situa-
tion, are the most efficient ways of using new resources. For
example, in response to the reduction in food supplies,
nutritional education, particularly the mother’'s education, is
important to provide information on food processing and
nutritional conservation. To promote self-reliance and more
sustainable responses in highly affected HIV areas, govern-
ments should encourage communities to diversify their eco-
nomic activities. Many communities in Africa have started
income-generating activities such as raising poultry or gar-
dening to improve their financial situation and to help fami-
lies affected by HIV/AIDS. In Maawi and Uganda, village
banks give small loans to households to start their own
enterprise such as market trading and honey production. In
Uganda, 75 percent of households who received loans
recently reported that they were caring for orphans (U.S.
Agency of International Development (USAID)-Impact on
HIV, June 2000).

In sum, the projected long-term food outlook for these
countries shows a steady increase in food gaps, both to
maintain per capita consumption and to meet nutritional
requirements. Sub-Saharan Africa historically has shown
the smallest improvement in average daily per capita calo-
rie consumption. The HIV/AIDS crisis, which has already
reduced the supply of labor in many countries, is projected
to deepen the food insecurity problems of the region. Our
projections, however, do not capture the full economic
implications of HIV/AIDS, such as the decline in labor
quality, medical/care costs, and costs associated with
change in population structure. The challenge is new and
has no simple remedy. As for the agriculture sector, strate-
gies should aim at promoting domestic production. Unless
urgent steps are taken to reverse the technological stagna-
tion in the agricultural sector, HIV/AIDS will further dete-
riorate the food security problem of the region. The
process, however, will be long and require consistent poli-
cies and credible institutional bodies. Given current eco-
nomic and resource constraints, governments will have to
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make difficult choices about HIV/AIDS care, prevention,
and revitalization of their economies.
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Statistical table 1--Algeria (North Africa)

Grain Root Commercial Food aid Aggregate /Algeria's 2000 drought led to a \
Year production production imports receipts availability severe production shock and food
(grain equiv.)  (grains) (grains) of all food gaps, but the windfall from petro-
leum revenues might over-come
this shortfall. Algeria will become
---1,000 tons --- more dependent on food imports.
1991 3,730 275 4,190 19 8,309 Longrun food gaps are projected,
1992 3.348 295 4,689 15 8,600 bu_t could b_e eliminated if petroleum
prices continue at recent levels.
1993 1,563 272 5,483 18 8,339
1994 959 183 6,939 24 9,434 \ ‘
1995 2,137 306 5,724 13 11,541
1996 4,883 294 3,653 36 8,871 / \
Algeria's share of grain imports
1997 883 242 5,778 13 9,199 to total imports
1998 3,023 281 5,861 27 9,692 ij’ce”‘
1999 2,172 254 5,745 0 9,653 ol
10 -
Projections Food gap 8 5
SQ NR | (w/o food aid) 6 \
2000 772 280 6,025 361 518 8,467 4r
2005 2,043 309 6,079 180 354 9,629 zr
2010 2,208 339 6,340 718 909 10,027 % os0 85 86 89 92 o5 o8
Statistical table 2--Egypt (North Africa)
Grain Root Commercial Food aid Aggregate /Egypt does not show any food \
Year production production imports receipts availability gaps in the short or longrun.
(grain equiv.)  (grains) (grains) of all food Annual grain output continues to
grow steadily and impressively, but
yield growth appears to be slowing
---1,000 tons --- down. Almost all income groups
1991 12,016 508 6,456 1,026 17,701 appear to consume well above
1992 12,329 460 6,573 482 17,529 hutrition requirements, but this
might erode slightly over time.
1993 13,205 466 6,764 230 18,301
1994 13,510 398 8,895 180 20,265 \ ‘
1995 14,578 721 7,701 190 20,989
1996 15,485 731 8,507 145 21,306 \
The share of food aid in total grain
1997 16,304 522 10,037 59 23,396 supplies has declined in Egypt
1998 15,289 572 10,558 13 22,987 Percent
16
1999 16,676 542 10,072 63 24,922 14
12
Projections Food gap 10
SQ NR | (w/o food aid) 8
6
2000 16,820 560 10,666 0 0 24,914 .
2005 17,551 599 10,996 0] 0] 25,512 2 I
Inn -
2010 18,615 640 11,798 (0] (0] 27,110 0,980 83 86 89 92 o5 o8
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Statistical table 3--Morocco

(North Africa)

Grain Root Commercial Food aid Aggregate /Morocco has experienced two conx
Year production production imports receipts availability secutive major droughts. Last year,
(grain equiv.)  (grains) (grains) of all food the country was able to absorb the
production shock, but not this year.
For most income groups, average
---1,000 tons --- consumption levels may fall below
1991 8,636 325 1,768 203 9,593 nutrition requirements in the short
1992 2.933 276 2.923 234 8,869 run, but recover in the long run.
1993 2,753 265 3,593 124 9,898
1994 9,530 312 1,711 13 9,245 \ ‘
1995 1,800 267 3,620 0 9,922
1996 10,037 373 2,912 4 10,479
Morocco experiences another large
1997 4,101 357 2,780 10 10,049 deviation from production trend
1998 6,733 335 3,358 10 9,157 Percent of trend
1999 3,785 341 4,515 0 10,633 122 [
60 -
Projections Food gap 40 -
SQ  NR | (wlofood aid) L I| I
2000 2,185 361 3,669 0 1,045 7,138 o I " ]
2005 6,401 405 3,639 0 0 11,553 -40 -
2010 7,755 453 3,779 0 0 13,406 ol
\ " 1980 84 88 92 96 2000 |
Statistical table 4--Tunisia (North Africa)
Grain Root Commercial Food aid Aggregate o o .
v, ducti ducti . i int ilabilit Tunisia's production in 2000 is
ear  production pro. uc /?n /mp?r S rece/.p S availability almost 50 percent below trend due
(grain equiv.)  (grains) (grains) of all food to the drought. However, the coun-
try should be able to compensate
for the shortfall with commercial
---1,000 tons --- : ;
imports. Consumption levels
1991 2,508 55 839 96 3,608 should be above nutrition require-
1992 2,155 54 925 100 3,743 ments for all income groups in both
1993 1561 49 1,014 46 3.267 the short run and long run.
1994 646 52 1,585 22 3,011 \ ‘
1995 1,366 58 2,694 18 4,387
1996 2,862 67 1,239 4 3,622
Tunisia's imports should offset
1997 1,151 72 1,971 12 3,695 low production
1998 1,654 73 1,969 0 3,933 Kg per capita
1999 1,816 74 1,562 0 3,862 O S commerci mpors
500 | IlProduction
Projections Food gap 400 -
SQ NR | (w/o food aid) 300
2000 851 76 1,914 0 0 3,182 200
2005 1,757 83 1,972 0 0 4,164 100
2010 1,914 90 2,122 0] 0] 4,527 o
1990 92 94 96 98 2000

N
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Statistical table 5--Cameroon (Central Africa)

Grain Root Commercial Food aid Aggregate /Production is projected to grow \
Year production production imports receipts availability at an annual rate of 1.8 percent
(grain equiv.)  (grains) (grains) of all food through 2010, marking a slight
slowdown from the historical trend.
A 2.6-percent growth rate would be
---1,000 tons --- required to maintain per capita
1991 950 747 253 13 2,979 ansumption at base levels and
1992 868 755 434 1 3129 eliminate the status quo gap.
1993 878 784 307 2 3,097
1994 892 778 417 2 3,235 \ ‘
1995 1,140 749 314 4 3,366
1996 1,240 892 122 0 3,449 / \
Consumption by income quintile
1997 1,065 927 360 5 3,588 in 2010
1998 1’1 55 833 432 11 3’ 671 i/;.:znzzf nutritional requirements
1999 1,215 835 288 3 3,643 120
100
Projections Food gap 80
SQ NR | (w/o food aid) 60
2000 1,215 906 395 0 0 3,833 0
2005 1,280 987 457 162 0 4,177 2
2010 1,402 1,075 546 237 0 4,642 o
1st 2nd 3rd 4th 5th
Statistical table 6--Central African Republic (Central Africa)
Grain Root Commercial Food aid Aggregate /The nutritional situation is \
Year  production production imports receipts availability projected to deteriorate during
(grain equiv.)  (grains) (grains) of all food the next decade. Annual production
growth of just over 1 percent will
be insufficient to fill nutritional
---1,000 tons --- requirements, and imports will
1991 129 270 22 3 691 f:ontinut_a to_play a minim(_:ll role
1992 93 281 o5 5 673 in contnbu_tlng to domestic
food supplies.
1993 93 279 25 6 682
1994 85 271 43 1 710 \ ‘
1995 105 281 28 0 722
1996 110 298 14 0 747 a N\
ini f
1997 120 315 29 3 794 Sram imports and food gaps
1998 120 333 23 10 821 140
1999 120 318 29 1 813 120 W
100
Projections Food gap 80 L
SQ NR | (w/o food aid) 60 L
2000 120 328 29 23 56 819 s
2005 127 347 29 58 94 863 20l
2010 134 366 30 98 137 912 0
\ 2000 2005 2010 |
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Statistical table 7--Congo, Democratic Republic

(Central Africa)

Grain Root Commercial Food aid Aggregate /Per capita consumption is \
Year production production imports receipts availability projected to decline more than
(grain equiv.)  (grains) (grains) of all food 1.1 percent per year through 2010.
Population growth is projected
to average roughly 2.8 percent
---1,000 tons --- annually. Consumption in each
1991 1,229 6,826 164 129 9,130 income group will fall short of
1992 1,408 6,968 238 27 9,550 that needed to fulfill minimum
nutritional requirements.
1993 1,567 6,668 246 31 9,929
1994 1,545 6,744 218 91 9,929 \ ‘
1995 1,452 6,841 336 33 10,070
1996 1,465 5,998 260 24 9,418 \
Food hare of total
1997 1,305 6,029 511 10 9,491 availoniy o ere of ot
1998 1,585 6,044 464 13 9,862 F’gmem
Al
1999 1,445 5,841 240 10 9,408 Jstats quo gap
W Nutritional gap
30 +
Projections Food gap
SQ NR | (w/o food aid) 20 -
2000 1,470 6,176 405 156 2,141 9,872
2005 1,770 6,769 377 718 3,021 10,915 or
2010 1,964 7,409 367 1,551 4,218 11,920 0
\ 2000 2005 2010 '
Statistical table 8--Burundi (East Africa)
Grain Root Commercial Food aid Aggregate /Even though projected production \
Year  production production imports receipts availability growth far outstrips the historical
(grain equiv.)  (grains) (grains) of all food trend, food supplies will not be suf-
ficient to meet nutritional require-
ments through the next decade.
---1,000 tons --- Consumption in even the highest
1991 385 389 33 1 1,328 income group is projected at only
1992 258 399 18 6 1214 ﬁlzz%irgent of the nutritional target
1993 249 389 0 59 1,189
1994 185 339 62 49 1,108 \ ‘
1995 225 356 45 5 1,140
1996 220 366 13 1 1,132 N\
Food gaps as a share of total
1997 225 389 16 0 1,152 availability
1998 215 355 26 0 1,143 Z%fcem
1999 220 397 69 1 1,252 JStatus quo gap
50 - M \utritional gap
Projections Food gap 4ar
SQ NR [ (w/o food aid) 30 -
2000 220 389 39 28 412 1,200 20 -
2005 227 422 38 116 553 1,280 10
2010 269 456 39 142 629 1,417 0
2000 2005 2010 |

38 O Food Security Assessment/GFA-12/December 2000

Economic Research Service/USDA



Statistical table 9--Eritrea (East Africa)

Grain Root Commercial Food aid Aggregate / \
Year production production imports receipts availability SYO%?C?OH gfrC])Wth vyoulddneed thJ
: : : : ouble from the projected rate o
(grain equiv.)  (grains) (grains) of all food 1.8 percent per ;eaf' 0 eliminate
the nutrition gap by 2010. Per
---1,000 tons --- capita consumption is projected to
1991 72 N 0 253 72 decline 1.4 percent annually.
1992 198 - 0 39 198
1993 73 26 0 246 291
1994 298 26 102 153 677 \ ‘
1995 153 25 26 65 366

1996 84 25 232 9 447 / \

Food gaps as a share of total

1997 99 26 254 63 553 availability
1998 458 27 218 103 908 Percent
60
1999 270 26 237 53 699 [JStatus quo gap
50 | ENutritional gap
Projections Food gap 40 1
SQ NR | (w/o food aid) 30
2000 280 28 243 89 236 659 20 +
2005 290 30 243 174 340 673 10+
2010 316 33 253 237 424 717 0
Statistical table 10--Ethiopia (East Africa)
Grain Root Commercial Food aid Aggregate /Despite a projected slowing of the\
Year  production production imports receipts availability production growth rate relative to
(grain equiv.)  (grains) (grains) of all food the historical period, per capita
consumption will rise nearly 1 per-
cent per year through 2010.
---1,000 tons --- However, food supplies will
1991 4,876 0 0 1,046 4,876 fall short of meeting nutritional
1992 5,342 0 0 543 5,342 requirements.
1993 5,276 1,354 0 652 8,656
1994 5,702 1,431 236 787 9,637 \ ‘
1995 6,922 1,510 122 525 10,793
1996 9,116 1,551 116 207 12,875 e N\
All food availabili
1997 6,901 1,587 5 655 10,854 equirement Y VErSuS
1998 7,867 1,592 22 696 12,053 Mil. tons
1999 7,805 1,615 17 823 12,261 0
200 Nutritional requirement
Projections Food gap 5ol /
SQ NR | (w/o food aid)
2000 7,745 1,672 14 793 3479 | 11,380 oor
2005 10,182 1,850 14 0 2,365 14,374 50
2010 11,745 2,046 15 0 2,525 16,461 o
\ 2000 2005 2010 |
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Statistical table 11--Kenya (East Africa)
Grain Root Commercial Food aid Aggregate / \
Year production production imports receipts availability Production growth is projected to
(grain equiv.)  (grains) (grains) of all food be quite slow through the next
decade—1.3 percent per year.
However, a continued slowdown in
---1,000 tons --- the population growth rate, princi-
1991 3,033 480 136 186 5,910 pally due to the impact of AIDS,
1992 3,085 500