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Mahendra Shah and Giinther Fischer
of the Food and Agriculture Program
present the results of the first assessment of crop-specific food production
and population-supporting potential in
the developing world. This study was
carried o u t by the Food and Agriculture Organization of the United
Nations in collaboration with l IASA
for the United Nations Fund for Population Activities.

Potential for food and agricultural
production is determined primarily by
soil and climate conditions and by the
management of the land. Unwise use
will result in degraded land and
decreased production and productivity.
There are limits t o the viable levels of
food and agricultural production obtainable from any given land area, and
hence limits t o the population that can
be fed from any area.

Development of land resources t o
meet the food and agriculture needs of
populations should be based on
ecological, social, and economic factors. Many development policies in the
past have largely ignored the ecological
issues. T h e major contributions of
this study are the development of a
methodology t o determine the capacity of soil and climate resources t o
provide the food needs of populations
on a sound environmental foundation,
and the application of the methodology to developing countries. T h e
resource data bank generated by the
study provides ecological-technological
information for the formulation of
policies and development of agricultural land resources in relation t o the
size and distribution of populations in
developing countries.
T h e study provides a first approximation of the food production and
population-supporting potential for

117 countries in five regions of the
developing world: Africa, Central
America, South America, South-East
Asia. and South-West Asia.

Resource Data Base
Our starting point was the creation
of a computerized land and climate
resource base for each country. Within
each country, land unirs of 10,000
hectares - agroecological cells - were
classified by temperature regimes,
number of days in the year suitable
for plant growth, and soil characteristics. Not all of the land is available for
cultivation, of course, and the study
allotted land for nonagricultural uses
on the basis of population distribution. Present and planned irrigated
areas are treated separately in the
study.
For each of the land units, the
production potential of the fifteen

most widely-grown food crops was
assessed by using crop production
models linking the agroecological
cell characteristics to the photosynthetic, phenological, and soil requirements for each of the crops. Livestock
production from grassland was also
considered. Soil erosion and related
productivity losses, harvest and postharvest losses, seed types, power,
fertilizers, and pesticides corresponding to each crop, level of farming
technology, and each land unit were
also quantified.
The total potential production
(including production from planned
irrigated areas) from all agroecological
cells in a zone with a particular length
of growing period in a country was
translated to calorie and protein
equivalents. Recommended calorie and
protein requirements per capita for
each country were applied to determine the population that could be fed
from the zone's potential production.
Three sets of results corresponding
to the following three alternative levels
of farming technology were obtained:
Low level: Traditional seeds, n o
fertilizer or chemicals, no soil
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conservation, and continuation of
existing cropping patterns;
High level: Improved seeds, recommended fertilizers and chemicals,
full soil conservation measures, and
most productive cropping patterns;
Intermediate level: Mix of low and
high levels.

Results
Of the 117 countries studied,
fifty-seven nations do not have the
land resources to meet the food needs
of the populations projected for the
year 2000 at the presently practiced
level of farming technology, even
if they were able to use all their arable
land resources by then. If we assume
that by 2000 all developing countries
could achieve the intermediate level of
technology for all their potentially
productive land, then thirty-six countries would n o t have the land resources
t o be self-sufficient in food. Even a t the
high input level, the land resources of
nineteen countries could n o t supply the
needs of their projected populations
from their own food production.
T h e study assumed that all land
resources were used for food production; in reality, land is also required
for nonfood crops (cotton, tobacco),
other food crops (beverages, vegetables)
and forests (timber and fuel). If,
at a minimum, one-third of the land is
required for "other" agriculture, then
additionally six, seven, and eight
countries a t the low, intermediate, and
high levels of farming technology
could n o t supply the needs of their
projected populations from their own
agricultural production. Most of these
countries are in Africa.

"Critical" Countries
Countries which cannot meet the
food needs of their populations from
domestic production are referred t o as
"critical" countries. For some of these
countries, it will be necessary to
develop other sectors of the economy
to earn foreign exchange to finance
food imports. Continuing the presently practiced low level of farming
technology, twenty-seven countries in
Africa d o not have the land resources
to feed their future populations from
their own food production. With the
exception of the oil exporters, Algeria
and Nigeria, and the medium-income
countries, Tunisia and Morocco, most
of these countries are the least devel-

oped and lowest-income countries
in the world (gross domestic product
less than US$ 300 per capita).
Africa has a very large area of
potential rainfed cropland - 789
million hectares, not including marginal
land - but only a fifth of this is being
presently cultivated.
It is reasonable t o assume that most
African countries could reach at least
the intermediate level of technology
over the next two decades. Even then,
however, twelve countries in Africa
would still be critical despite using all
their arable land resources for food
production only. At the high level of
inputs, only four countries in Africa
would be critical: Western Sahara,
Cape Verde, Rwanda, and Mauritius.
Ten countries and territories in
Central America would be critical in
the year 2000 if the presently practiced
level of farming technology were t o
continue. Three of these could comfortably aim a t achieving an intermediate level of technology by 2000,
leaving seven in critical condition:
Antigua, Barbados, El Salvador, Haiti,
Martinique, Netherlands Antilles, and
Puerto Rico. Barbados and the Netherlands Antilles would remain critical
even at the high level of farming
technology. Of the 7 4 million hectares
of potentially cultivable land in this
region, about a half is now being
farmed with technology
-. about a third
of the way towards the intermediate
level.
There are n o critical countries in
South America. In this region only
about 1 5 percent of the potentially
arable land area of 81 9 million hectares
is in use a t present, with technology
about a third of the way towards the
intermediate level.
In South-East Asia more than 9 2
percent of the potentially cultivable
land area of 294 million hectares (not
including 226 million hectares of
marginal agricultural land) is already
being used, with farming technology
about halfway towards the intermediate level. In the year 2000, five countries would be critical if presently
practiced farming methods continue.
But it is heartening to see that by
reaching the intermediate level of farm
technology by the year 2000, only
Bangladesh and Singapore would remain critical. In the case of Bangladesh - a low income and leastdeveloped country - further expansion
of irrigation and some food imports
appear t o be the only options. Singa-

