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Wiile there remain |arge nunbers of persons in the world who
are mal nouri shed, substantial progress has been made in inproving
food security and availability in the developing world during the
past three decades. According to the estimates of the Food and
Agriculture O ganization (FAO, the percentage of the devel oping
country popul ation mal nourished in 1969-71 was 36 while by 1990
this percentage was reduced to 19 (Al exandratos 1994). Due to the
growi ng population of the developing countries, the percentage
decline in the absolute nunbers were nalnourished - from 941
mllion to 781 mllion - was snaller than the decline in the

percent age of the popul ati on that was mal nouri shed.
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| have estimated that in 1948-52 that the average calory
supply in devel oping countries was about 1,700 k/cal/day (Johnson
2000) . In 1994-96 the average was 2,580 (Al exandratos 1999, p.
5908) an increase of slightly nore than 50 percent. The 1,700
calories per day in 1948-52 was only nodestly higher than what the
aver age had been for several mllennia.

Al exandrotas (1999, p 5908) adds another dinension to our
understanding of the inprovenent in per capita availability of
food in the developing countries: "....the part of the world
popul ation living in countries where per capita supplies are still
very |low (under 2,200 k/cal/day) decreased considerably to only 10
percent in the md-1990s, down from 56% 30 years earlier."” The
popul ation of countries with average consunption below 2,200 in
1995 was approximately 600 mllion conpared to 1.8 billion in 1965
- a reduction of two thirds.

Two conparisons are relevant to the designation of average
consunption below 2,200 calories per day. First, this l|evel of
supply is substantially greater - by 29 percent - than the
estimated daily supply for all developing countries of 1,700
cal ories per day approximately 50 years ago. Second, the figure
is equal to or significantly greater than the avail able per capita
food supply that existed in two European countries just two
centuries ago at the beginning of the industrial revolution.
Fogel estimated that as of 1800 the average daily calory supply
in Geat Britain was 2,237 and in France, 1,846 k/cal (Fogel 1996,

p. 2). The caloric supply in two of the highest incone countries



in Europe in 1800 averaged |ess than what is now considered to be
"very |ow'. In other words, two centuries ago only a snall
percentage of the world s population had a food intake greater
than what is now considered to be the fate of the very poor in the
world, the 10 percent of the world s population that live in
countries that have less than 2,200 calories per day available. |
should note that a shortage of calories may not now be the najor
source of malnutrition for many in the devel oping countries. The
absence of mcronutrients - mnerals and vitamns - may be at
| east as inportant. And a major source of stunting and wasting in
children is diarrhia due to unsatisfactory sanitation and uncl ean
wat er .

Food security was greatly inproved during the 20th Century
and, especially, in the last half of that century. The 1 arge
increase in |life expectancy anong the world' s poorest countries is
strong evidence in support of that conclusion. Life expectancy in
India in 1900 was 23 years, increasing to 32 years in the 1940s,
to 43 years in 1960 and 62 years in 1996. In 33 |owincone
countries life expectancy was 44 years in 1960 and 64 years in
1996. If the food supply had not inproved, these increases would
have been i npossi bl e.

But I do not want to mnimze the significance of |arge
nunbers of people who suffer from mal nouri shnent today, whether it
is fromtoo few calories or,nore, likely, fromvitamn and m neral
deficiencies. Watever the nunber of people affected or the cause

of the mal nourishnment, we need to recognize that the potential



exists for greatly reducing the nunber who are so afflicted and
that the devel oped countries should give serious consideration to
the effects of their decisions and policies on the world realizing
t hat potenti al
What has changed

A great deal has changed. The world' s popul ati on has doubl ed
since 1960, increasing from3 billion to 6 billion. Fortunately,
the world food production has nore than doubled and a |arge share
of the increased production has occurred in the developing
countries where population growh has been nost rapid. Gain
production in the devel oping countries increased from 448 mllion
tons in 1959-61 to 1136 mllion tons in 1994-96 while world grain
production increased from 955 mllion tons to 1967 mllion tons
over the sanme period of time. Gain production in the devel opi ng
countries increased by 154 percent and world grain production
i ncreased by 106 percent in 35 years. Nearly all of the increase
in world grain output was due to higher yields; the total grain
area increased by only 6 percent. From the beginning of the 19th
Century until 1940 there was virtually no increase in grain yields
in England and the United States and only a nodest increase in
rice yields in Japan. It is highly probable that grain yield
increases did not occur elsewhere. Until about 1940 the increase
in grain production relied on expansion of the cultivated area
yield increases had either no or a mnor role.

Food security has been greatly enhanced by the increased

production of grain and other food, especially by the increase in



production in the devel oping countries. But it has also been
enhanced by the increase in world trade in grain and other food.
At the end of the 19th Century, there were many areas of the world
that were isolated - these areas were dependent prinmarily upon
their own production of food. When that production declined,
famne was a possible outconme because supplies could not be
obtained in tine. The last quarter of the 19th Century saw
several mmjor famnes in Asia, especially in China and India.
Wile there have been famnes in the 20th Century, except for
those famnes caused by national policies, either deliberate or
unintentional, famnes have affected a far smaller percentage of
the world' s population since 1950 than ever before in recorded
human hi story.

| nprovenents in transportation and comunication have nmade it
possible to nove food from where supplies are available to nearly
every place in the world.

A maj or change has been the increase in real per capita gross
donmestic products in the developing economes in the three
continents - Asia, Latin Anerica and Africa - from 1950 to 1992.
In Asia the increase was 325 percent, primarily due to China but
in India the increase was 125 percent (Maddison 1995). In Latin
Anerica, which had nmuch the highest per capita inconme in 1950, the
i ncrease was 94 percent. Unfortunately in Africa the increase
froma very low level ($830) was only 55 percent. In the decade
ending in 1992, the per capita GP actually declined from $1, 392
to $1, 284.



This is not the place to assess the reasons why the econom c
performance of Africa, especially Sub Saharan Africa has been so
poor, but civil strife, wars and bad governnental policies have
been the dom nant factors responsible for the econom c out cone.

The final major change | wll note has been the remarkable
decline in the inflation adjusted international prices of the
maj or grains - wheat, corn and rice. From 1955-59 to 1998 the
unwei ghted average decline in the prices of these three grains was
50 percent and international prices of these grains have since
further declined. The current low real prices are the lowest in
the 20th Century, even nmuch Jlower than during the Geat
Depr essi on. | do not count these remarkably low prices as al
good news. The recent declines in real international prices have
resulted, in part, froman inbalance in the recent growh rates of
supply and denmand. The current low prices adversely affect the
inconmes of farmers throughout the world where these prices are
reflected in donestic prices. Even very efficient and |ow cost
producers, such as those in Argentina, find it difficult to
produce wheat and corn at the prices now prevailing in world
mar ket s. O course, for urban consuners the |low prices are good
news. The recent low prices for grain reflect the enornous gains
in productivity in the production of grains that occurred in the
| ast half of the 20th Century.

Access to food
A country has three ways to obtain its food - it can produce

it; it can export products and services and inport food; it can



receive it as aid. Food aid becane an alternative for devel oping
countries followwing Wrld War |1. Wile the United States
provided food for its allies during the war and for its enemes
followng the war, its substantial food aid program for devel oping
countries was instituted to a considerable degree to dispose of
surplus farm products generated by high price supports in the
1950s. Wil e sonme notable successes can be attributed to the
Public Law 480 prograns, such as in India during the 1960s and
responses to several disasters caused by typhoons and tornados, a
recent study of the U S food aid prograns indicate that it has
contributed relatively little in recent decades to providing an
offset to food shortfalls in devel opi ng countri es.

Christopher Barrett of Cornell University has studied the
effects of the US. PL 480 programin terns of its contribution to
the total grain supplies and the degree to which it helped to
stabilize food supplies in the recipient countries for 1961 to
1995. In ternms of grain supplies, he found that 69 percent cane
fromtheir own production, 29 percent from commercial inports and
only 2.1 percent from PL480. Sone food aid from countries other
than the United States is included in commercial inports but not
nore than 2 percent of total use in these countries since the
United States has traditionally supplied nore than half of the
world's food aid in cereals.

Barrett analyzed two of the distributional aspects of food
aid - did it go nore to countries with Iow |levels of consunption

than to those with higher levels and did it serve to stabilize



consunption from year to year. For all recipient countries PL480
food aid flowed "sonewhat nore to food scarce than food abundant
countries, although the associated elasticity at sanple neans is
only -0.04." (Barrett 2000). The distributional effect was
insignificant for Subsaharan Africa, neaning that the countries
with low levels of per capita consunption did not receive nore
food aid per <capita than countries wth higher |evels of
consunpti on.

But what was the nost striking conclusion was that PL480 food
aid did not serve to stabilize grain supplies fromyear to year as
other sources of supply varied. This was true for all 124
recipient countries and for Subsaharan Africa and for a group of
countries classified as Geopolitically Mtivated - countries such
as Egypt, Israel, Jordan, and Korea where there was little or no
pretense that food aid was designed to offset variability from
other sources. Only in South Asia were the aid supplies inversely
related to variations around the trend in other supplies. And
this seens to have been due nmainly to the early years of large
scale food aid to India during sone difficult years in the 1960s.

In any case the low level of food aid in the world in recent
years is insufficient to have any significant stabilizing effect
on grain supplies in |low inconme devel oping countries. |In 1994-95
the food aid in terns of grain to all developing countries was
only 6.4 mllion tons conpared to 129.2 mllion tons of net
conmer ci al I mports. Total grain production in devel oping

countries in the md-1990s was |,130 mllion tons. |f one adds



the commercial inports to this figure, we get total use of 1,269
mllion tons plus 6.4 mllions of inmports from aid. By the m d-
1990s food aid to all devel oping countries accounted for about 0.5
percent of total grain use in developing countries - much |ess
than the average for 1961 to 1995. There can be no reasonable
expectation that food aid will increase significantly in the years
ahead nor, given the record of US. food aid, any reason why it
shoul d be i ncreased.

In 1959-61 net grain inports of the devel oping countries were
8 mllion tons and they constituted less than 2 percent of grain
production in those countries. In 1994-96 their net inports were
112 mllion tons and anounted to 9.9 percent of production that
had increased by 154 percent. Thus the increased inports, nostly
on a comercial basis, were a significant factor in the food
supply of the devel opi ng countries.
Wrld output of grain varies little fromyear to year

Can devel oping countries rely on grain being available from
international markets when needed? The answer is affirmative
since world grain output varies relatively little from year to
year. For the period from 1955 through 1996 there were only three
years in which output declined as much as 4 percent from one year
to the next and seven years in which there was a decline of

approxi mately three percent.? In two out of the three years in

2 The year 1974 was considered to be a year of food crisis

and the United Nations held a world food conference in Novenber.
In 1974 there were significant increases in the international
mar ket prices of grain, but the increases were nuch smaller than
in 1973. The inflation adjusted international price of wheat
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which output declined by 4 percent, the next year's output
increased by 6 percent or nore. There was only one pair of years
in which output declined in successive years (1982-83 and 1983- 84)
- by 3.9 percent and 2.7 percent - and international market prices
declined in both years. To summarize, in only 10 out of the 41
years studied was there a decline in world grain production and in
no case was there a decline greater than 4 percent.
How to i nprove food security in |ow incone countries

A large majority of the nmalnourished people in devel oping
countries are farners. The nost inportant single measure to
reduce the nunber of malnourished is to increase the incones of
farm peopl e. Most of what is required to achieve higher farm
incones are wthin the power and responsibility of nationa
governments - increased investnents in primary and secondary
education, inproved rural infrastructure, increased investnment in
agricultural research and extension, and providing their farners

with access to world markets for both their output and inputs.?

increased by 48 percent while the price of rice increased by 111
percent in 1973 conpared to 1972. |In 1974 the international price
of wheat increased by 38 percent and rice by 30 percent. Wile it
was clainmed that the crisis resulted froma decline in world grain
production, 1973 was a relatively high production year. In 1974
grain production was only 3.1 percent below that of the previous
year. The food crisis of the early 1970s was not primarily the
result of low grain production but was due to export restrictions
by major grain exporters other than the United States (Johnson
1975) .

3 A recent study of the relationships between governnent
spendi ng, growth and poverty reduction in rural India (Fan, Hazel
and Thorat 1999) estimates that for an expenditure of Rs 1
mllion, the largest nunber of persons noved out of poverty was
from the construction of roads, the next |argest nunber was from
expenditures on research and extension. The next two activities
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Above all else, there nust be peace and absence of civil wars and
di st urbances.

Wiile nost of the changes nust be donestic, the industrial
countries can contribute. The European Union, Japan and the
United States could (and should) reduce the barriers to inports of
agricul tural products, textiles, and other |abor intensive
manuf actured products from the devel oping countri es. One exanpl e
-in nearly all developed countries the production of sugar is
heavily protected - donestic prices are three or nore tinmes world
mar ket prices. If sugar inports were freed of restrictions, many
developing countries could increase their exports and
significantly expand the anount of food that they could inport as
well as have nore funds to invest in rural comunities.

Some concerns

| noted earlier that a significant source of malnutrition in
devel oping countries was the I|imted availability of certain
vitamns and mnerals in the diets of the people generally and of
poor rural people, in particular. | fear that those of us living
in devel oped countries often forget that we acquire several of
these vitamns and mnerals, not fromthe food as produced on the
farme or as a result of our intelligent buying habits but as
additives to our everyday food - such as in the United States and

| assune el sewhere - iodine in salt, vitamn A and Din mlk and

in terns of success in noving people out of poverty were education
and rural devel opnent. By nmaking rural areas nore accessible,
roads bring off-farm enpl oynent and increased incone to poor rural
wor ker s.
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thiamn, riboflavin, niacin and calcium in cereal products are
nmerely sone exanples. Wiere the source of one's food is one's own
production, these mcronutrients are not available in adequate
anounts - they can only be added as the farm product 1is
commerci al ly processed.

But there is a potential source on the horizon, if its
devel opnent is not greatly inhibited by irrational behavior. I
refer to the potential of biogenetics to introduce the relevant
mcronutrients into the foods produced and eaten wthout
conmer ci al processi ng in developing countries. Thr ough
bi ogenetics it is possible to introduce these nutrients into
commonly grown food products; considerable success has already
occurred in this regard. A Swiss geneticist - Ingo Potrykus - at
the Swiss Federal Institute of Technology has created a rice
variety that provides vitamn A Vitamn A deficiency is a cause
of blindness and limted vision that affects children in the
devel oping world, especially in South East Asia. According to Per
Pi nstrup- Anderson about 14 mllion children under the age of 5
have eye damage as a result of Vitamn A deficiency (Pinstrup-
Anderson 1994, p. 2). He further reports that between 250,000 and
500, 000 preschool children go blind every year due to vitamn A
deficiency and two-thirds of these children die wthin a few
nonths after going blind. Another nutrient deficiency is that of
iron, which is said to affect a billion people, particularly
children and pregnant wonen. Sone progress has already been made

in increasing the iron content of rice. It is difficult to
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i magi ne what the benefit will be if this effort is successful and
hard to understand why any one would take actions that would
prevent such an outconme. | note these two inportant devel opnents
to indicate a snmall part of what will be lost if opposition to
GV0s devel ops further and brings such work to an end or greatly
dimnishes the efforts to find solutions to the problem of
nutrient deficiencies in the food supply of hundreds of mllions
of poor peopl e.

The various efforts, by individuals, groups or governnents,
to reduce access to GVD products reduces the profitability of the
research that is necessary to develop the nodifications required
to inprove the nutritional value of comon foods. Sone of the
measures that have been suggested seem innocuous enough, such as
| abel ling, until you consider the effects. Consi der the problem
of segregating corn that is non-GMO from GVO corn to nake
| abel i ng possible. This will be a costly process given the
manner in which the enornmous quantities of corn are nmarketed.
Corn from lowa reaches the consunmer in Germany after noving in
bulk fromthe farmto the elevator, fromthe elevator to the ship
in New Oleans by being |loaded onto a truck or box car and then
probably put on a barge. Wen it arrives in Europe it has to be
unl oaded from the ship, probably goes to an elevator and then is
sent, still in bulk, to a food or feed processor in GCernany.
Consi derabl e care and expense would be required to segregate the
corn to permt labelling of the scores of consunmer products

derived fromit.



14

And, | have wondered, wll the neat from hogs or chickens
that are not-GVO nodified but that eat GVO corn and soybeans have
to be labelled? Wat is the evidence that such neat carries the
slightest danger to the consuner that does not exist in neat
general | y?

But the inportant issue is not the additional costs that may
be inposed on consuners in rich countries, such as the United
States and European Union, but on the lost opportunities for
inproving the nutritional status of poor people in devel oping
countries. Is any one who pronulgates the anti-GVO hysteria
t hinking about this? O do they care? Perhaps the problem is
that they don't care about what the consequences would be for
others less fortunate than they are. For people who allocate
little nore than a tenth of their consunption expenditures to
food, a 5 or 10 percent increase in the cost of that food is of
little consequence. But if 50 percent of your consunption

expenditures is for food, the consequences would be significant.

Not so long ago | gave a talk to a group of visitors to The
University of Chicago; | was asked to discuss tw topics -
international trade and genetically nodified foods. |In the course
of the discussion of the last subject, | was asked the follow ng
guesti on: "Wy do we want to change nature?" M/ response was
that if scientists had not been engaged in changing nature for the
past two centuries, either she would never have existed because

there was a high probability that at |east one of her parents or
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grandparents would have died as a child or, if she had been
born, she would not have had the incone that would permt her to
cone to the United States. The increase in life expectancy from
30 years to 75 years that has occurred in the devel oped countries
in the last two centuries has not cone about by accident - it has
been acconplished by changing nature - providing clean water and
sanitation, innoculations for many diseases that either killed or
disabled mllions of children annually, discovery and use of
antibiotics, increasing grain yields by breeding. Unnodi fi ed
nature was harsh, stingy and cruel and dom nated the conditions of
life for nearly all of the tinme man has resided on earth. Only as
there have been those who have changed nature, has it been
possible to significantly inprove the conditions of life for those
of us now occupying this planet.

As Norman Borlaug has told us, each and everyone of us has
been eating GVO foods our entire |ives. It has been shown that
both our bread and pasta wheats were created, in each case, by the
crossing of two genetically distinct plants. True, the cross was
made by nature thousands of years ago, but the outcone was the
sane as what scientists are now doing with GM>s. And sonehow we
have all survived. Quite possibly, had the the GM3s not been
created, many of us mght not have existed. But that we wll
never know. But it is not only GMOs that are under attack.
There is craziness everywhere - note this fromthe United States.

A full page advertisenent in the New York Tines (January 18,
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2000)* attacked industrial or nodern agriculture and wants to
return to small farns that, presumably, would eschew the use of
chemcal fertilizer and chem cal pesticides and thus could obtain
little benefit fromthe high yielding varieties of rice, wheat and
mai ze that have becone available over the past four decades.
There is no nention of what the yields of grain and other foods
would be if the positive yield effects of nodern agriculture -
high yielding varieties, fertilizers and pesticides - were given
up and a return were nmade to the agricultural technology of the
1960s. Norman Borlaug (1999, p. 15) pointed out: "Had Asia's 1961
average cereal yield (930 kg/ha) still prevailed today, nearly 600
mllion ha of additional land - of the same quality - would have

been needed to equal the 1998 cereal harvest (mlled rice

4 The New York Tines has devoted a nunber of editorials

addressi ng the adverse influence of noney, especially soft noney,
on el ections and actions take by the Congress. Wat the series of
advertisenents on globalization and on nodern agriculture prove is
that The New York Tines, if paid enough noney, wll print anything
regardl ess of how many errors the ad may contain. The response, |
assune, would be that the New York Tines cannot interfere with the
freedom of speech of its paying custoners. This is the sane
response that the supporters of soft noney nmake, nanely they are
protecting freedom of speech. Have there been egregious errors in
this series of advertisenents? Consider this: In an
adverti senent on globalization published on Decenber 6, 1999 it
was stated "...

90% (of the world' s water) goes to global industry: nostly high
tech manufacturing and industrial agriculture.” According to
Wrld Resources 1998/99, produced by the Wrld Resources Institute
and the United Nations Environnental Programme, anong others, the
agricultures of Asia (excluding Japan and South Korea) plus Africa
and Latin Anerican were responsible for 48 percent of the world's
annual w thdrawal of fresh water. The agricultures of India and
China accounted for 23 percent of the wthdrawal. Thei r
agriculture can hardly be classified as "industrial agriculture.”
Thus it is inpossible that "90% (of the world' s water) goes to
hi gh tech industry and industrial agriculture.”
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adjusted). (Qoviously such a surplus of land was not available in
popul ous Asi a. Moreover, even if it were, think of the soi
erosion, loss of forests and grasslands, wldlife species that
woul d have (disappeared) had we tried to produce these |arger
harvests with the |owinput technol ogy." Asi a now uses sonewhat
less than 300 mllion hectares of cropland to produce cereals;
wi thout the technol ogical advances of the last half century, it
woul d have required 900 mllion hectares - and this anount of |and
was sinply not avail abl e.

This advertisenent followed a series of four that attacked
gl obal i zation and expanded trade -"we want fair trade, not free
trade". And this was the nessage that was carried by severa
groups to Seattle when the Wrld Trade Oganization net |ast
spring. As | have argued, it has been the expansion of trade that
has contributed significantly to the inprovenent in food
consunption in the developing countries. So while the groups that
sponsor these advertisenents claim to want to elimnate hunger,
the policies that they support - a return to |lowinput agriculture
and restricting trade - would actually greatly increase the nunber
of mal nourished people in the world. There proposals also would
be the cause of wvast environmental harm in the devel oping
countries because it would be necessary to greatly increase the
cultivated area to provide an adequat e anount of food.

The precautionary principle is used to support limtations on
GM>s until it is absolutely certain that no harm can result from

such products. The precautionary principle is hardly an adequate
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guideline for decision making - had it been applied at the turn of
the last century, neither the autonobile nor the airplane would
exist since both are sources of harm to people. The harm
resulting from deficiencies of vitamns A and D, iron, and iodine
is enornous and well known. Should the precautionary principle be
used to prevent reducing and, perhaps, eventually elimnating the
serious consequences of these mcronutrient deficiencies that we
know adversely affects mllions every year when there is no
scientific evidence that the process that could have this result
has caused any harn? This is precaution?
Concl udi ng conment s

While much remains to be done to assure that the nearly all
of the world s people have adequate nutrition, enornous progress
has been made in the last half century in increasing the adequacy
of diets in the developing countries. Average daily calory
i ntakes have increased by slightly nore than 50 percent follow ng
centuries of little or no increase. Today no nore than a tenth of
the world' s population lives in countries with average caloric
consunption of less than 2,200, down from 56 percent just 30 years
earlier. 1Is it not quite remarkable that the criterion for a | ow
| evel of consunption exceeded the average consunption intakes for
two of the then richest countries in the world just 200 years
bef ore?

The developed countries can have a significant role in
inmproving food security, primarily by pronoting free trade that

woul d permt the developing countries to increase their per capita
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i nconmes through expanding their exports and making nore profitable
use of their resources. Reducing the inport barriers for food
woul d have a significant inpact on the incones of mllions of the
poorest farners in the developing countries and thus contribute
quite directly to the reduction of malnutrition. These countries
could also increase their support of agricultural research that is
applicable to the problens of devel oping countries, including the
devel opnent of plant varieties that will provide the vitamns and
mnerals that are deficient in current diets.
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