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A 2020 Vision 

l I rYKI i  2020 Visioti is u world where cvcty person has access to 
s~lfficicnt focld to sustain a healthy and productive life, where 
n~ahatt-ition is absent, and whclu food otiginates frotn eficin~t, 
effuctive, and low-costfood systems that at-e compatible with 
sustaitiablc use ofnnturul resources. 

T oday, more than 800 million people--one in five people 
in the developing worlcl-are "food insecure." They 
lack thc ability to buy or grow the food required to lead 

hcalthy and producrive lives. One hundred and eighty-five 
million preschool children are malnourished. Over the next 
quarter century the ~iorld's population is expected to grow by 
an unprecedented 90  nill lion people-the equivalent of 
Mexico's population in 1995-per year. The resulting strain 
on bod supplies, agricultural production, and the environment 
will pose enormous challenges to even the most resourceful 
leaders. A growing body of research, however, shows that 
these challenges can be met. 

"The world's natural resources are sufficient to meet 
the food needs of every human on earth," says Per Pinstrup- 
Andersen, director general of the International Food Policy 
Research Institute (IFPRI). "The most important question 
today is not whether we can feed the world. Rather, it is 
whether civil society and governments in both developing 
and developed countries have the political will to take the 
actions that are needed to feed the world. Unless concerred 
action is taken today hunger and ~nalnutrition will soon 
become Inore widespread in many parls of the world." 

Troubled by global conlplacency over the challenge of 
fecdiiig the world while protecting the environment, IFPRI 
launched an effort to show the way toward a better f~iture. 
Called A 2020 &ion for Food Agricultz~re, and the Ei.zvironment, 

this effort has two objectives: First, i t  aims to develop a 
vision and an action plan for eradicating hunger and malnu- 
trition to the year 2020 while protecting the environment. 
Second, it seeks to generate information and encourage 
debate in order to influence national governments, 
nongovernmental organizations (NGOs), the private sector, 
and international development institutions to take action to 
realize the 2020 Vision. 

"The challenges loom large, but visionary leaders have 
[he opportunity and the means to solve these problems," says 
Yoweri K. Museveni, president of Uganda and chairman of the 
international advisory committee of the 2020 Vision initiative. 
"And we in developing countries hope that, through joint efforts 
such as IFPRl's 2020 initiative, we can forge a better future for 
the world. We believe that if we work together, we can indeed 
be partners and not recipients in the development process." 

This booklet describes the 2020 Vision through stories of 
the lives of people in developing countries, for although the 
2020 Vision is a global vision, it is also a vision that will affect 
individuals around the world who s tmale  to earn a living and 
feed their families. The text that follows each story describes the 
root causes of hunger and poverty in developing countries and 
the principal obstacles to realizing the 2020 Vision." Each sec- 
tion ends with recommendations based on 2020 Vision research. 

If governments, international aid organizations, and 
individuals begin to act on the recommendations of the 
2020 Vision initiative today the world can make significant 
headway in eliminating hunger, poverty, and environmental 
degradation by the year 2020. The first step is to increase 
understanding of these persistent problems. This booklet is 
an attempt to do just that. 

' ~ J I I ~ J  11f11o sol~rrc 1 5  inci~r~o~rrd, ull \lur~\lrcs uiid f ~ ~ i d ~ i t g s  ~ o i n e j n ~ m  lcsealrh rondur~r,d us purl trfthr 
licteii~uti~~nul Food I'ollcy Rcscaich Iicsl~t~rtc's ~ i ~ i t i a t ~ \ , c  A 2020 Vi3ionJor Food, Agriccclture, and the 
Envir-or~iiient The elevei~ storic-7 arc- erurnplr\ und curup,Jsrtt.s gatliclrd by rcscaxhe~sfrom lllr field. 



Poverty: The Root of Hunger 

When their remote village in the norlhern lowlands of Ethiopia 
experienced a severe drought on the heels of two years of dry 
weather; Tesfaye Getachew and his wye, Senait Gebre-Selussie, 
had to sell offthe last oftheir belongings to buyfood. But their 
assets were meugeT and the money was not enough to see them 
through more than a month or two. When what littlefood they 
had ran out, Tesfa-ye wasforced to beg. 

As the famine dragged on, conditions worsenedfor 
everyone in the region. Desperation cut a violent swath tlzr-ough 
the couple5 peaceful village. Neighbors who had helped each 
other build homcs and wor-k the land nowfought over a handful 
ojroots left in the parchedfields. Meanwhile, the water supply 
becarne contaminated with cholel-a. 

At the peak of thefamine, cholera swept through the 
village. Twenty-five of the IOOfamilies living there wer-o wiped 
out. Senait was among the victims. 

T he tragedy of the young Ethiopian couple and their 
village illustrates how poverty can contribute to a 
deadly cycle of food insecurity and famine. A lack of 

assets made the family vulnerable to catastrophe and ulti- 
mately to famine and death. But millions ol  families around 
the world live day-to-day with hunger because they are 
poor, whether or not they experience "shocks" such as 
drought or civil conflict. 

"Poverty is one of the most important unlinished 
tasks of this century," says Senator Sartaj Aziz, former 
finance minister of Pakistan. "It is atrocious that there are 
still over 1 billion people living in poverty, half of them in 
conditions of extreme poverty, and about 800 million people 
who do not get enough food to eat." 



Developing-country governments must work vigor- 
ously to lower poverty during times of relative normalcy, 
before crises hit. No one strategy for reducing poverty is 
appropriate for all areas. Governments must seek solutions 
tailored for each region. But generally, a thriving agriculture 
sector can be an engine of economic growth, providing food 
for families and leading to the creation of jobs both on and 
off the farm. Economywlde reforms, such as allowing markets 
to function freely and competitively so that the buying and 
selling of food is not affected by artificial restrictions, can 
help families afford to buy or grow food. 

Education, health care, and good sanitation-invest- 
rnents in human resources and in human well-being-are 
also essential to raise poor people's productivity and 
incomes. Costa Rica is one country that has seen measur- 
able results from investing in human resources. "We have 
had favorable outcomes in our literacy rates, fertility rates, 
and infant mortality because of decades of investment in 
people," says Dr. Rebeca Grynspan Mayufis, vice president 
of Costa Rica. 

In many countries, however, such investments 
currently fall far short of the need. In developing countries 
overall, one out of three primary school children drop out 
by grade four, one in four people lack access to health care, 
one in four people drink unsafe water, and one in two people do 
not have adequate sanitation systems. 

One reason that investments in human resources are 
so low is that many developing countries are burdened by 
great foreign debt. Because so ~nuch of their government 
spending goes to pay foreign creditors, governments allocate 
less money to programs such as education and health care. 
Thcrcbrc, efforts to relieve debt burdens must be strengthened. 

Fighting poverty will also require making women full 
participants in the economic and political lives of their 
countries. Women play a vital role as food producers and 
guardians of household food and nutrition security. 
According to the Food and Agriculture Organization of 
the United Nations (FAO), women provide more than half 
of the labor required to produce the food consumed in 
developing countries. But investments in the health and 
education of women and girls are particularly low, and 
severe economic and social inequities prevent women from 
reaching their full potential. Women have much less access 
to land, money, technology and education than men in 
developing countries. "The agricultural revolution must take 
into account that half of humanity is women," says Speciosa 
Wandira Kazibwe, vice president of Uganda. "It is imperative 
that agriculrure and natural resource programs address the 
gender issue." 

Achieving the 2020 Vision will require narrowing the widening 
gap between the rich and the poor by enhancing the education, 
productivity, health, and nutrition of low-income people-partic- 
ularly women-and increasing their ability tofind employment, 
to participc-rte in mar-lzets, and to own productive assets such as 
land. Low-ii~~ornc countries will need to use agi-iculture as the 
engi~ze ofbruad-bused economic growth. They must uccelerate 
incorne growth by rnaintair~iilg sotold exchunge rates ard money 
supply policies, pursuing reforms to make the economy more 
open and competitive, and investing in human resources. 





T ulo billion hectares of land-an area the size of North 
Arnerica-have been degraded in the past 50 years, 
ancl 5 to 10 million hectarcs worldwide are lost annually 

to sc.\.ci-c clegraclation. More 111;un 15 million hectares of 
forcsts are annually converteel to other uses, two-thirds by 
poor small-scalc farmers seeking food security. Poverty is a 
major culprit in the environmental degradation of lands and 
forests in de\reloping countries. 

Like JosP Carvalho, many of the world's poor try to 
malie ends meet off of rural lands that have some farming 
potential but are limited by environmentally fragile soils or 
t~nrcli;tblc rainfall. Today, 500 million people live on severely 
degraded hillsides, 200 million live in tropical rain forests, 
and 850 million live in dry areas threatened by desertifica- 
tiori. Many of these people must eke out a food supply from 
already degraded lantl, and to sustain their families they 
must mm7e from one plot of fi-agilc land to the next. They 
can n o  longer ;tflord to allnw land to regain its productive 
\,slue 11y leaving it idle for a Icw years between crops-a 
practice used in the past when there were fewer people. 
Pvligration alone may not improve their situation, for the 
f;~vorable farmlands have already been settled and thc cities 
are slraining with too many people. 

"The relationship between poverty and environmental 
dcgt-aclation is close and complicated," says Gordon 
Conway, a leading environn~entalist and vicc chancellor at 
the University of Sussex in the Ilnited Kingdom. "The poor 
are not solely to blame. Considerable damage is caused by 
the irresponsible exploitation of resources by the rich. 
Flo\vever, the rural poor depend on agriculture and hence 
on natural resources f;)r 40 to 85 percent of thcir income. 
Environmental tlcgradation sets in when the poor lose thc 

capacity to sustainably support theinselves from their natural 
resource base. Population pressures and a lack of adecluate 
agricultural technologies, anlong other factors, are major 
forces driving the poor to malic clcspcrlrlc choices." 

Research shows that people in fragile areas would be 
better off if go\rerrlment support were provided for diverse 
cropping systems instead of cultivation of the same crop 
year after year, better integration of livestock and "green 
tnanures"-plant cover used to improve the soil-into fanning 
systems, agricultural research to develop the right farming 
technologies, access to sufficient soil nutrients including 
chemical fertilizers, and sources of income other than fanning. 
Changes in property rights are also needed in these areas 
because, in many instances, poor people do not own the 
land they farm. They therefore have few or no incentives to 
conserve soils, harbor groundwater, or preserve trces. 

Achicvir~g the 2020 l~isiorl will ruquirt. pr.c.verltit~g/~~r~hcr- 
tlegmdation of soils on ugricultut-al lands by it~~proving the 
lives o/ the pool; ren~oving gove~-r~rncni /7olicics t l~at  encout-age 
~ Y S O U I I - C  degradation, securitig propet-ty rights for. the pool; 
dcvclopirlg better technologicsfor pn)ducingfood injrugile 
areas, and improving infrastntctur-e such us roads. Already 
cicgrutled soils should be inzpravetl through lattd hwbarldty 
rneasur-cs, such as mixing in locnlly availcrble orgunic materials 
and adding Jcrtilizers. Where apprapriute, colcntries must 
encourugefanners to ter-race and contottr the land so that water 
does not c a n y  awa-y soils. Finally, intensive r-cforestation efforts 
to wclairn arcas lost to e~~virot~rnerztul darnage must be pursued. 



The Human Cost of Mass Migration 
and Rapid Population Growth 

Maria Ingabire Uwumulzoru, a r-EfugeeJrom Rwanda, is wulking 
with thousands of others on her way to Zaire. Only three of her 
five children are with her Shefears f i r  the two oldest, who were 
away gather-ingfiruwood when slze wasforced toflee her home 
suddenly to protect herself and her three youngest children. 
They may have wlade it to a refugce camp or- rnay be dead. Her 
husband, Minani, tvas hilled wl~ilc working at the teafactory. 

On the day Ingabire left home, she had hecn weeding he?- 
fields of sorghum and beans. Her jam1 was one of hundreds 
crowded together in a patchwork quilt of small squares that 
covered the sloping hills and mountainsides. Most of the trees 
that once protected the topsoil had been c-ut down. Thefarni!y 
had been given that i-ocky piece of land because Minnni was thc 
youngest brother of eight; after thefunzily land was subdivided, 



Oppression, the breakdown of civil society, extreme 
poverty, hunger, and environmental degradation are the best 
fodder for massive involuntary movements of people. As 
more people find their own hornes inhospitable, they 
migrate in massive numbers to urban areas, to more fertile, 
productive lands, and to other countries, both developed 
and devcloping. 

"You cannot achie~:e any ol~jcctivc-be i t  foocl 
security or better social services-when the rural people 
have been displaced as refugees or they lack peace of mind 
and security to plant and cultivate their land," said General 
Olusegun Ol~asanjo, former president of Nigeria and chair 
of the Africa 1.eadership Forum, in an intel-view in early 
1995. "Before we can build any productive activity in Sub- 
Saharan Africa, we must improve governance. We must have 
measures that ensure stability and security and the prevention, 
elimination, and management of conflict." 

Stability also depends on slower population growth. 
-1 he United Nations has projected a world population of 
about 8 billion people in 2020. This figure translates to an 
increase of about 90 million people each year, the largest 
annual population increase in histor)! More than 90 percent 
of the population increase will occur in de\7eloping countries, 
with the absolute increase largest in Asia, prqjected to grow 
by 1 .$ billion people by 2020. The rate of population 
growth will be fastest in Africa, where the population will 
double to about 1.2 billion in 21120. Even though job 
lxospects in most developing-country cities are not 
expected to lteep pace with the influx of newcomers, the 
urban population there is expectetl to double to 3.6 billion 
by 2020, creating enornlous demand for urban services. 

Stemming the tide of population growth will be 
accomplished only through reduced poverty, greater access to 
affordable reproductive health services, empowerment of 
women, and education for women and girls. "Women around 
the world would have preferred to delay or avoid about 25 to 
40 percent of all pregnancies that have taken place," says 
Margaret Catley-Carlson, president of the Population Council. 
"But desired family size is still higher than two in virtually all 
cleveloping countries, and this is driven, in large part, by social 
and econonlic insecurity. Families will not reduce their numbers 
of births until they are sure that the births they do have will 
result in surviving children. Education is closely linked to this. 
In Asia, Africa, and Latin America, women with seven or more 
years of schooling have two to three fewer children than 
women with three years of schooling." 

As mass migrations and population growth magnify 
competition over scarce resources, many more people will live 
under the shadow of conflict, where food and water are often 
instnlments for warfare and where natural resources are 
aliiolig the first casualties. Improving the quality of life and 
managing population growth in developing countries are 
crucial to preventing such conflicts. 

Achieving the 2020 \'ision will ~rquit-c govcr-ntnents to address 
three critical trends in dcnzogrnplzy: rapid population growth, 
[o-l~unizatior~, a ld  irzvoluntury displacnnent of people. Countties 
nnrst I-etlucc population gr-owth rates, particularly in Afiica, where 
populution growth rates art. especially high, by investing in repro- 
ductive 11~~11th se~vices. They must provide uiucatiotl-puvtic~ilarly 
for- ~vornen-create,jobs, and alleviate the conditions that lead to 
excessive migmtion and thc involuntary displacanent of people. 



When the Well Runs Dry: 
The Risks of Global Water Scarcity 

A trickle of water sputters out of Ramesh and Manomma PatelS 
well in Boriya village in Gujatat State, India. Their vegetable 
fields need at least two more good irrigations to come to liarvest, 
but their well is going dvy again. They have already spent all of 
their savings deepening the well twice, but the water table has 
continued to fall. Ramesh and Manorama believed that tube- 
wells, which replaced traditional wells that drew up water 
through human- and animal-powered lifts, were a good idea 

. I  1 ~ 

when they came into the alea. The pumpsfor the tubewells run 
" P . * 

I .  4 A + . . -  \ a  on electricity, which the govenlrnent provides almost free of - 
charge Therefore, drawing up waterJrom tubewells is much 
cheaper With the electric pumps, wells can also go down deeper 
and draw up waterfaster. 

But now, after spending so much money to deepen the 
well, they can't get enough waterjor crops in theirfields. Even 
the village drinking wells are drying up. Manorama has to go 
out to the tubewell in thefieldfor household water instead of 
using tile well beside her house. And what she gets is no longer 
sweet water; but salty. 

L Ten other-fanners in the village have wells. All have 
noticed the falling water table, but none of them, including 
Rarnesh and Manorama, have decreased the amount of water 
they use. Rameslt and Manorama technically own the water 
under their land, but they and their neighbors are all pumping 
from the same underground water table So if Ramesh and 
Manolama don't pump today, they can't be sure all the water 
they need will be there totnotrow. And even ifall the villagers 

I agreed to cut back,farmers in other nearby villages could 
continue to deplete the source of underground 

water by using it indiscriminately. 

E xcessive use of water is lowering groundwater levels in 
the Middle East, North Africa, and South Asia includ- 
ing in Ramesh and Manorama's village in India. If the 

world's supply of fresh water were evenly distributed and 
properly used, it would be adequate to meet people's needs 
for the foreseeable future. But water is poorly distributed 
across regions, within countries, and across seasons. 
Virtually all developing countries, even those with adequate 
water overall, suffer from debilitating seasonal and regional 
shortages. About 20 countries today are water scarce, with 
lack of water severely limiting their social and economic 
development and environmental quality. By 2020, the num- 
ber of water-scarce countries could approach 35. With more 
than 200 bodies of water shared by two or more countries, 
competition for water is becoming Inore acute, increasing 
the potential for conflicts between different groups of water 
users within countries and for water wars between countries. 

"The world does not consider water the scarce 
resource that it is," says Mark Rosegrant, a research fellow at 
IFPRI who has studied water issues extensively. "Unless this 
changes, increasing water scarcity could make water one of 
the central polarizing forces of the 2lst century." 

The damming of rivers upstream often causes conflicts 
with countries downstream. Tension is mounting between 
Turkey, Syria, and Iraq over Turkey's Greater Anatolia 
Project, now under construction. The project, which will 
encompass 21 dams and 19 hydroelectric power plants, 
could cause Syria to lose up to 40 percent of its water from 
the Euphrates and Iraq to lose as much as 90 percent. 
Ethiopia is upriver of Egypt on the Nile River, and Egypt is 
totally dependent on the Nile for water. Although Ethiopia 
has never claimed rights to use the waters of the Nile before 



they reach the vast reservoir behind Egypt's Aswan High 
Dam, such a clainl could threaten Egypt's lifeline. India and 
Nepal want to exploit the Ganges-Brahmaputra basin's huge 
hydroelectric power-generating potential, while Bangladesh 
wants the water managed in a way that will minimize 
flooding during monsoon months and water shortages during 
dry months. Of equal concern are water conflicts between 
states in India that share river basins. 

Excessive waler use harms the environment. Between 
0.3 and 1.5 million hectares of land are lost each year world- 
wide from waterlogging and salinization that result from 
overuse of water and leakage from irrigation canals. In 
Pakistan, salinization of soils makes some areas of once 
fertile land look like they are covered in snow. Because of 
the great costs involved in recovery of affected land, severe 
salinization is essentially irreversible. 

Agriculture is the largest user of water in developing 
countries, accounting for an average of 80 percent of the 
water used. But most current government policies affecting 
water use encourage waste. In many areas, urban and rural 
water users receive massive subsidies. Water for irrigation, 
the largest use, is essentially free. With water provided by 
public systems at little or no cost to the user, there is little 
incentive to conserve. As a result, water is wasted and 
scarcities result. 

Water scarcity could be prevented through water policy 
reforms. Such reforms include establishing secure, legal 
rights to water use and transferring management and own- 
ership of water from government to private associations 
made up of farmers. Creating water rights among water user 
associations encourages farmers to use only what they need 
and sell what they do not need. Adopting such an approach, 

Chile has completely turned over its water companies to 
private control. 

"A market solution can make a great contribution to 
solving water scarcity in the future and can make investments in 
water infrastructure more cost-effective in the present," says 
Renato Gazmuri, former secretary of agriculture in Chile. 
"Farmers will not approve unprofitable capital improvements. 
Because of their increased water efficiency, Chilean farmers 
now irrigate 22 percent more land with the same amount of 
water as before. An investment of about US$400 million in 
new irrigation infrastructure would have been required to 
generate such water efficiency gains." 

Achievirig the 2020 Vision will require reform of water rights 
and water laws, improved proceduresfor dividing water between 
gr-oups in society, stronger incentives to use water appropriately, 
tc.chnological advances to make water supply and delivery to 
farmers more efficient, and better international cooperation in 
the sharing of water: Countries should reduce subsidies on water 
so that water's price better refZects its scarcity and should charge 
farmers based on the volume of water they use instead of on the 
size of theirfanns. Subsidies on electricity, which encourage 
ovei-pumping of watei; should also be reduced. 



Filling the Pantry with the Help of 
Roads, Markets, and Trade 

It was hard for the farmet s f rorn the snlall, highland village of 
La Lima. Hondut-as, to trancport their pmducc to nz~rtlzets outside 
cf their village before 198.5. The capital city of Tegucigalpa was 
less than 30 kilometers away as the crow flies, but the trip often - - 

took six hours or more. Far-iners occasionally mude this long 
trip by truck to transport vegetables, such as onions and potatoes, 
to market, but the dirt road was impassable when it rained. The 
village ofc~bout 500 people rnairlly sustained itself by growing 
subsistence crops and a limited arnount of vegetablesfor sale. 

In 1985, an all-weather road was built between 
Tegucigalpa and a nearby town, reducing the tripfrom La Lima 
to the capital to only 40 minutes and dramatically lowering the - 
costs oftransporting produce to the city. This made it feasible 
for thefarmers to grow rnore petishable vegetables like tonzatoes, 
zucchini, squash, and green beans. 7 hese vegetables were nluclt 
more profitable than potatoes, pat titularly when grown off-season, 
and soon a thriving cc~mmctciul vegetable industry grew 
Because thefarnzcrs had mot-e motley, they could irlvest mote i r ~  
theirfarms, constructing small-scale irrigation attd tuhir~g 
rneasures to improve the soil, such as levelirig the land, clearing 
rocks, and adding manure andfertilizers on small plots. Most 
farmers gradually stopped growing inaize on the steep hillsides 
and concentrated on growing staplefoods and vegetables on 
higher-quality, smaller pieces of land. This change in farming 
practice decreased hillside erosion and reduced the pressur-e to 
clearforest land. 

A ccess to good roads, credit, fertilizer, and other 
agriculture-related components influence the cost of 
fanning and, therefore, the cost of producing food. 

Reducing food production costs can lead to lower prices for 
consumers, or to increased profits for farmers, or both. 



When h o d  prices are low, rnore poor people can buy food, 
and hunger is reduced. Rut in many regions, such as in La 
Lima and especially in Sub-Saharan Africa, the costs of food 
marketing-the process by which crops leave farmers' fields 
and are transported to food processing plants or to markets 
to be sold-are extremely high. Of these food marketing 
costs, high transporration costs, caused by poor roads, high 
gas prices, and high automotive maintenance bills, can 
prove to he major inflators of food prices. 

"Lowering marketing costs to farmers through improved 
transportation infrastructure and marketing facilities may 
be as important in lowering food prices to consumers as 
increasing food production," says Victoria Sekitoleko, 
subregional representative for southern and eastern Africa of 
the Food and Agriculture Organization of the United Nations 
(FAO) in Harare, Zimbabwe. 

Another inflator of food prices is a lack of effective 
compctirion in agricultural markets. In recent years, many 
Eastern European and developing countries have moved 
away from state-controlled agricultural ~narliets and toward 
reliance on private firms that operate in free markets. These 
reforms are greatly needed but must be undertaken with 
care. In some cases, inefficient public sector organizations 
are being replaced by oligopolistic or monopolistic private 
firiiis, which, for example, might agree to charge the same 
liigli price for trucking produce from farmers' fields to market. 
Such a lack of effective competition in agricultural markets 
coultl result it1 higher food prices or lower incomes for poor 
farmers. Governments have an important role to play in 
ensuring that "free" marliets remain competitive. 

Governments must also pay close attention to the order 
in which they implement specific market reforms. Each change 
in how the market operates will have wide-ranging spin-off 
effects and, if not implemented correctly could wreak havoc in 
the marketplace instead of effectively reforming markets. 

Countries must seek to make economic reforms that 
l~etter link them with the world economy particularly as more 
and more trade bamers are broken down in a global trend 
toward freer trade. The rapid growth of world trade and 
increased integration of developing countries into the global 
economy since World War I1 have changed the nature of the 
development process. No country can develop in isolation. 
Increasing intcmational trade on both a regional and a global 
scale would offer benefits to most developing countries. 

However, for the low-income, food-importing countries, 
global trade liberalization and reduced agricultural subsidies in 
developed countries are a mixed blessing. Poor countries gain 
from increased access to developed-country markets, but they 
are less able to compete in those markets than other, better- 
si~uated developing countries. Ant1 in the medium term they 
lose from the higher food prices that may result from cutbacks 
in agricultural subsidies in developed countries. 

Achi~~ing  the 2020 Vision will require coui~tr-ies to lower the cost 
per unit ofTood by lo~vering what it cosrs to grow and mar/zetfood. 
Countries must improve the secluencing of mat-het reforms and 
slrnt~gtha~ the capacity ufgoven~mazt to perfinn its appropriate 
filnctions. T h q  must invest rnote in irnpraving L I I I ~  maintaining 
transportation, iizfrastructure, and marketing facilities, and they 
would do well to pursue increased r-egional and global trude 
libc)~llizatio~~ in a manrzcr tltat 11cnefits the poor 



Hunger in a World of Plenty 

Abdul Kurim and his wife, Ayesha, and three children live in 
Puthirnari village of Chilrnari Thana, one ofthe most distressed 
areas of Bangladesh. Thefamilyk one-room house, with a 
s t ra~v roof and walls made of bamboo and kash-a kind of 
tall, wild grass-is too small. It is clearfrom their skeleton-like 
features that thefamily lives in extreme poverty and suffers 
from malnutrition. 

Two days ago, Abdul worked on a neighbor3 land, 
weeding his radishfield. The neighbor gave him 5 taka (ubout 
US$0.12) and a meal of rice and dal (lentils) in return for a 
whole days work. Yesterday, Abdul went to him again, but the 
ncighbor offered him only 3 taka and a meal, probably because 
Abdul was so weak. But Abdul accepted and workedfrom 
morning until evening. 

Abdul spent his 8 taka buying about a kilogram of 
wheat. Ayesha has not crushed the wheat to make atta (whole 
wheat flour) for bread. lnstead she soaks the wheat in salt 
water and thenfries it in an earthen pot. The wheat becomes 
hard and brittle, almost inedible. The wheat is all thefamily 
has for today5 and tomorrow3 meals. I f  Ayesha made attafrom 
the wheat, she could make only afew rooti (pieces of bread). 
The children are so hungry that they would consume the easy- 

to-eat rooti too f a t  and soon cry for more, 
which she does not 

Instead, she makes the meal from unctushed wheat so her 
children will chew itfor a long time. 

Until lust year thefamily had some land on the riverbank 
and produced enough rice to feed themselves. Then one day 
theii eroding and unstable land suddenly collapsed into the 
river: Exceptfor the house, thefamily has nothing left. Last 
month, Ayesha sold hrr gold nose pin to a neighborfot one- 
fourth the price her husband paidfor it. With that money, the 
family bought some rice and wheat. 

bundant food in industrial nations often produces 
complacency among world leaders and the public 
concerning hunger in developing countries. 

However, hunger such as that experienced by the Karim 
family can only be relieved by raising incomes so that families 
are able to purchase food they cannot grow. One of the 
most viable ways to spur income growth in developing 
countries is through increased agricultural production. 
Research shows that each dollar earned from agricultural 
activities generates one dollar or more of spending outside 
the agriculture sector. With their extra farm-related income, 
people buy goods such as radios, clothes, bicycles, and 
services such as health care and education. This spending 
on items not related to agriculture helps to generate jobs 



low-income countries, with limited capacity to buy the 
food to fi l l  the gap between what they grow at home and 
the pol'ulations they need to feed. 

"I  iaving enough food on a global basis does not 
solve thc problem," says James Gustave Speth, administrator 
of the United Nations Development Programme (UNDP). 
"The problem is that the poor do not have the income to 
buy food, \vhether or not it is available in local markets or 
in world markets. Developing countries should not strive 
to become self-sul.ficient in their own food production, but 
rather sclf-reliant. They must be able to irnport the food 
they can't grow theinsel\~es and must use agriculture and 
other methods of firing up rhe econorny so that they have 
the inco~nes to purchase the food needed by their people. 
What are needed are broad-based approaches to agricultural 
developnient and natural resource management that not 
only providc more food, but also generate sustainable 
li\~elihonds and increasing rural incomes. Food prices must 
also continue to be lowercd [hrough reduction in the costs 
of producing food." 

"We need to improve the distribution of existing food 
supplies so that we don't have food surpluses in one part of 
the world and people starving in another part of the world," 
says Elizabeth Dowdeswell, undersecretary general of the 
Llnitcd Nations Environ~nent Programme (UNEP). "Farm 
subsidies and internal market restrictions, tvhich all play a 
role in obstructing food from getting to where it's needed, 
must I'e exa~nined." 

l'hese actions will be particularly important in the 
co~ning years as economic growth in poor pockets of the 
world, particularly 51th-Saharan Africa and South Asia, lags 
bel~irld that in wealthier areas, which will continue to enjoy 

food plenty. If investments in agricultural research and 
infrastructure are maintained at the already reduced levels 
of the 1980s, wealthy countries and rapidly growing developing 
countries, mainly in Asia, will have food surpluses or the 
ability to import food at low prices. 

But in South Asia the gap between production of and 
demand for cereals is forecast to widen from 1 million tons 
in 1990 to 24 million tons in 2020. In Sub-Saharan Africa, 
this food gap is expected to triple to 27 million tons in 2020. 
Sub-Saharan Africa, in particular, is unlikely to be able to 
conlmercially import the difference between its food needs 
and production. In the past, policymakers have turned to 
food aid to make up the difference. In the future, however, 
less food aid will be available because of provisions adopted 
in the General Agreement on Tariffs and Trade (GATT). 
These provisions call for countries to reduce domestic 
subsidies to agriculture and will thus lower surplus agricultural 
production in industrial countries, making grain stockpiles 
from which food aid comes more scarce. 

Achiming the 2020 Vision will require increasing agricultural 
productivity and reducing the costs pet- unit of food produced in 
countries and ~rgions whcre people a~cfood insecure und 
I~ungty.  is can be done thi-ough investm(7nts in agrinrlturul 
r-(~scarrlt and efficient, ion-cost, e/Jective wuys o~Jpr(~ducitig 
food. In addition to inctrases itiJood production, rcductions in 
the costs of maiheting, distributing, stor-ing, clnd p~ocessing 
Jood a x  needed. To spur growth in pl-oduction oJ the major 
foods, countries must invest in yield-enhancing reseur-ch and 
technology and reductions in pre- and posthawest losses. 

/ 
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Getting Agriculture off the 
Pesticide Treadmill 

Jorge Castillo is a beanfarmer living in the Chota River Valley 
in northenz Ecuador He sprays his snap and dry bean crops 
with insecticides on a regular basis, on the advice ofthe repre- 
sentatives of pesticide companies who visit him frequently. 
"Voy a batiar el cultivo" (I am going to bathe the crop), say he 
and his neighboringfarmers when they head to thefields to 
apply the insecticides. Cchtillo sprays against greenhouse wltite- 
flies, leaf miners, and pod borers. He is especially afraid of 
whitefly dumage, which devastated his crops in the late 1980s. 
He sprays on a calerzda~- basis, often every three orfour days, 
regardless of pest damage or pest prevalence. Occasionally after 
spraying Ize suffersfrom nausea, tremors, and excessive sweating. 

re- and postharvest losses of crops due to pests are 
enormous in developing countries. The U.N. Food 
and Agriculture Organization estimates that, in devel- 

oping countries, pests, weeds, and disease destroy about 
40 percent of crops while they are still in the fields and 6 to 
7 percent of crops after harvest. In Africa and Asia, prehar- 
vest losses are estimated at 50 percent of crops, according to 
the latest research. These alarming losses must be reduced if 
an increasing world population is to be fed largely from 
existing farmland. 

However, past practices of pesticide use cannot be 
sustained. Farmers such as Jorge Castillo are part of' a 
42-fold global increase in pesticide use since 1945. Today, 
2.5 million tons of pesticides are used. These pesticides 
cause a range of severe health and environmental problems. 
In many developing countries, there is little education and 
training about the health risks of pesticide use, resulting in 
enormous exposure to chemicals, not only by the farmer, 
but also by the farming household. Some countries do not 
have laws to govern the importation, use, and disposal of 
toxic chemicals. In those countries that do have laws, 
governments frequently cannot enforce them. 

A recent study by the International Rice Research 
Institute (IRRI) found that the costs of health problems 
from spraying pesticides far outweighed the advantages of 
using them. "When health costs are added into the profit-loss 
equation of rice farmers, the total cost of using pesticides 
goes up," says George Rothschild, director general of IRRI. 
"The value of crops lost to pests is usually lower than the 
expense of treating pesticide-caused ailments." 

Pesticides also damage the environment. "Pesticides 
are not only toxic to humans, they can be toxic to the 
ecosystem," says Henry Kendall, a Nobel laureate, chair of 
the Union of Concerned Scientists, and an expert on envi- 
ronmental issues. "They can contaminate soils and water 



pest resurgence. To limit such damage, pesticides must be 
used sparingly and carefully, with full knowledge of their 
effects, and eliminated where possible." 

When pesticides are used in great amounts or the 
sanie agent is used year after year, pests develop resistance 
to the chemicals, which then lose their effectiveness. 
Farmers use more and more chemicals to kill off the same 
pests in  a vicious circle known as the pesticide treadmill. 
Pesticides can also kill off a primary pest that may bc keeping 
an unknown secondary pest in check. 

Envirc7nmentally sound alternatives to pesticide use 
must be developed and adopted by countries around the 
worltl. Integrated pest management programs, which rely on 
natural predators, host-plant resistance to pests and diseases, 
naturally occurring pesticides, and minimal use of chemical 
pesticides, should be promoted as central pest management 
s~rategies. Countries should also seek to remove pesticide 
subsidies, which encourage hazardous overuse of pesticides. 

Countries that have adoptetl integrated pest manage- 
ment practices have been able to preserve natural resources 
\vithout slowing food production. In the Andean regions of 
Colombia, Ecuador, and Peru, a rrcent study by the Centro 
lnternacional de Agricultura Tropical (CIAT) has shown that 

shifted away from the use of pesticides-reducing their use 
by 50 percent since 1988. We also banned 36 chemicals 
from agricultural use and followed that up by educating our 
farmers to be more knowledgeable about the incidence of 
insects in their fields-both the dangerous and the friendly 
ones. Since we have applied these methods and reduced our 
pesticide use, we have not experienced any serious outbreaks 
of pests and diseases nor have these changes had a detrimental 
impact on food production." 

Achieving the 2020 Vision will require countries to adopt more 
environinentally sound alternatives to pesticides such as integrated 
pest management. Gover~~nients must remove pesticide subsidies, 
incn.use investments in resecrrch on environmentully sound 
alternatives to chemical pesticides and facilitate private sector 
investments in this area, and train research and extension staJand 
farmers in nay, mvironmentally sound pest-control techniques. 

- 
hean farmers there could reduce their insecticide use by as 
much as 70 percent through integrated pest management 
without lowering crop yields. Indonesia's integrated pest 
manage~nent program, adopted in the late 1980s, actually 
increased rice yields. 

"ln the 1980s, we had several setbacks in agriculture. 
The ~ilost important one was the onslaught of pests and 
diseases," says Indonesian Minister of Agriculture 
Siarifuddin Baharsiah. "Nevertheless, we have 



Replenishing the Soils of Afvica 

Ousrnane Kabreogo and his tvije, Mariam, live in the Central 
Plateau region of Burkina Faso, where they f a m  poor land 
under conditions offrequent drought. On their plot, part of a 
larger piece offarinland controlled by OusmaneS extendedjamilj 
Ousm~lne artd Mariam plant mostly sorghum and millet. Their 
far-rning practices are basic; they use seed that t h q  keepfrom 
their own harvest and cultivate their land with a hoe. They 
cannot affordfertilizers, which are usually not available irz the 
nearby village anyway. Nomadic herders graze the remains 
of their crops with cattle, and the manure provides the onl-y 
significmt source of nutrientsfor their soil. To improve the soil, 
the elders of OusmaneSfarnily leave part ofthe largerfatnily 
famfal low each year; but the piece leftfallow is becoming 
smaller over time thefamily and its food needs grow. 

Ousmane and Mariam know that their low sorghum and 
millet yields are likely to decline within a j i w  years beca14se 

they are not able to replace enough soil nutrients. Like 
many of theit- fiiertds and neighbors, they are already 

thinking nf abandoning their farm and moving south 
to settle in a higher-rainfall area. 

They fear; howevel; that it 
may be digcult to find 

land if they leave. 

I n parts of Europe and North America, farming areas 
are plagued by the overuse of fertilizers and their resulting 
runoff into lakes, rivers, and streams. But in many devel- 

oping countries, the problem is not excessive but insufficient 
use of fertilizers. Across Sub-Saharan Africa, farmers such as 
Ousmane and Mariam are mining their soils of essential 
nutrients mainly because fertilizers there are scarce and 
expensive. But the practice has detrimental effects on the 
long-term viability of farming systems and food security 
Just as the human body begins to die when i t  is deprived of 
nutrients, soils cannot sustain plants without being replen- 
ished with nutrients after each cropping cycle. Nutrients 
need to be restored to soils either through locally available 
organic materials or through the use of chemical fertilizers. 

"Without a doubt, the single most important factor 
limiting crop yield on a worldwide basis is soil infertility," 
says Norman Borlaug, who won the Nobel Peace Prize for 
developing Green Revolutio~l varieties of wheat. "Until soil 
fertility is restored, improvements in crop cultural practices 
and varieties will improve yield only marginally. Many 
political leaders and economic planners fail to understand 
the necessity of making large investments in fertilizer." 

Achieving the 2020 Vision will require u substantial increase in 
the use of mineralfertilizers in developing countries. Countries 
must seek to makejet-tilirers cheaper and more accessible to 
ftrniiers, particularly in Sub-Saharan Afr-ica. Organic sources 
ofnutrimts should also supply a larger share of plant nutrients 
in the coming years. 



Would Fisheries in Crisis 

His buck to the beach, Mussainba Diop scanned the horizon for 
signs of the fleet. The gaily painted wooden 21oats were nowhere 
to be seen. Xyo old to go out with the younger men, kc had been 
standing in the same spot oil the shore since noon. When he 
was still captain of his own bout a decade ago, he had leJ at 
4:00 .-\.M. and returned with afull catch offat sea bream and 
grouper well before the noon prayel; as all the men had done us 
long as any in theJishing village just north ofllakal; Senegal, 
coztld remember: In the pastfew year-s, his sons would leave the 
pr-f:vious night and olzly retun? at dusk. The boats were having 
to gofarther- andfarther- offshore, even as the catch sh-anlz 
dramatically. His youngest son, Matul; had relurned home 
yesterday aJter 24 hours of hard labor in arzother- mani boat 
with only a few thin sardines to show for his jabot: No one else 
had done any better on that day. 

Massarnba worried about how his people could possibly 
compete with the high-speed trawlersfrom the north with their 
huge nets and modern equipment, and he worried about possible 
collisions. Massamba alsofeared that the boats one day would 
be caught toofur offshore by u storm. Their decrepit outboard 
motors, which no one now had the money to maintain, might 
not be powevful enough to keep the boatsfrom being swept 
outlo sea. Indeed, stwr-a1 men on the coast had lost their lives 
this way last yeal: 

eyond the narrow confines of Senegal's coast, there are 
increasing signs that the world's fisheries arc in crisis, 
threatening the future of small-scale fishermen such 

as Massamba Diop, his local customers, and the supply 
of fish around the world. Following a period of rapidly 
expanding harvests from the oceans, rnore than a'quarter 
of the 200 main marine fisheries worldwide are damaged, 

while another two-fifths are fully exploited. Resource man- 
agement has failed to restrain fishermen from exploiting 
natural f~heries beyond sustainable limits. As  fisheries collapse 
in many parts of the world, international disputes over fish 
stocks increase. 

Twenty-five of the world's main fishing powers signed 
the United Nations Convention on Highly Migratory Stocks 
and Straddling Fish Stocks in New York in December 1995. 
This and the earlier U.N. Law of the Sea are designed lo 
begin the long process of regulating access to the oceans 
before they are further damaged. However, the process is 
only beginning, agreement is not universal, and many 
complex policy and technical issues remain. 

"Fish is a critical food supply for the world's poor," 
says Meryl Williams, director general of the Philippines- 
based International Center for Living Aquatic Resources 
Management. "Over 950 million people rely on fish for 
more than one-third of their animal protein. To meet the 
future demand for fish, the world will have to rely far, far 
less on natural stocks from the open oceans and rnore on 
aquaculture. We need better managed fisheries and selected 
breeds of fast-growing fish." 

Achieving the 2020 Vision will require the development of 
measure;to prevent the exploitation of naturul fisheries beyond 
sustainable limits. At the same tirne, aquaculture production 
tnust be intens$ed. 
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Feeding the World in 2020 Through a New 
Commitment to Aid and Research 

In the early 1970s, Vellore Ramanathan and his wiJe, Lakshmi, 
were poorfarmers living in the North Arcot region of South 
India, where Hindu temples dotted the landscape and vibrant 
green crops grew in vast  tracts during the monsoon season. 
They grew rice and gioundnuts (peanuts) and were trying to 
support RanzanathanIr mothel; three daughters, and one son on 
one hectare of land. Most of the rice and groundnut crops they 

grew were cotzsumed by thefamily, but enough was 

, , \ -, '. 1 %, 
\ nagged by wolries about the future. 

A i t Would the familv be able 

Q each year on its 
scant income? I f  & another dmught 

came, how would 
the family cope? How 

would he find dowries for the marriages I$ his quickly growing 
daughters? How would he be able to provide landfor his son, 
who wishpd to t n a t ~  and remain infarrning? 

One day the extension workers in the area told 
Rat?zancllhatz and Lukshmi ~lbout a new kind of rice. They 
called it "IR20" urld said i t  yielded more and grewfaster than 

what fai-tners in the area were currently using. It was hcltdfor 
Ramanathan and Lalzshmi to consider changitlg seed varieties. 
I f  the seeds failed, the fanzily might go Ilungt~/. R t  they begun 
to see otJzerfanners adopt the new rice, and thcse.farmei-s told 
them ofgreat harvests in a short ainoutlt c?f time. Finally, thcy 
planted the seeds and saw their hanrest go upfioni 1,800 
hilog~*ams of I-ice per lzecture to 2,500 kilograms of rice. They 
murveled at tlleir goodfortune. Because the new rice vut-iety 
grew so rapidly, they were able to grow an e-xtra crop each year 
with the help of irrigation waterfrom their well. 

They also adopted new gwundnut varieties that not 
only were more tolerant oJpooi- rains, but also increased tlleir 
yieldfrotn 1,100 kilograms per hectare to 1,700 kilogrc~ms. 
Because neighboringfanners began to need nzore labor to 
help with their bountiful clops, Lakshmi and her two older- 
daughter-s wet-c able to earn twice as much income as labotrrs. 
Rarilanathun and Lakshmi gave some (f their land to their 
son while increasing their total rice production on tlleir own 
smaller parcel cf land. By tlle end of the decade, Rarnan~ltkan 
and Lakshtnii total rice production was double what i f  had 
beet1 10 years earlier: 

T o millions of farmers such as Vellore Rarnanathan 
and his wife, Lakshmi, the "Green Revolution" of the 
1970s brought high-yielding crop varieties, especially 

of rice and wheat, increased irrigation, expanded use of 
chemical fertilizers and pesticides, and better agricultural 
policies. It largely prevented famines and starvation that 
were predicted for much of Asia at the time. Asian cereal 
production rose by a third, mainly driven by a large jump in 
cereal yields. Wheat production alone grew by 70 percent. 



This remarkable advance in Asia's food production came 
about through the hard work and comrnit~nent of scientists 
ant1 farmers, supported by enlightened national policymakers 
ant1 iniernational donors. By 1980, the nulnber of people 
who Lvcre hungry in East and South Asia had declined by 
more than 100 million. 

Today hunger and malnutrition persist in many parts 
of the world. In recent years the promise and methods of the 
Green Revolution have been questioned for a variety of rea- 
sons-from disenchantment with some of the environmental 
consequences of oileruse or misuse of Green Revolution 
technologies to concerns about the difficulty of extending 
thc Grcen Revolution to Africa. 

"Bilateral and nlultilateral assistance to agriculture is 
in decline," saJrs Klaus Winkel, head of the Departinent for 
Evaluation, Research, and Documentation at the Danish 
In~ernational Development Agency (DANIDA). "If national 
ant1 international insritutions cut hack further 011 public 
in\rcs~ments in agricultural research, health, nutrition, and 
education, the I-clatively favorable world food situation could 
significantly worsen. The current high food prices could 
become permanent, and the nulnber of malnourished children 
will increase. Thc same comrnitinenl to agriculture that was 
exercised during the Green Re\iolution is urgently needed 
toclay We would like to see many rnorc donors join the small 
group of donors, such as Denmark, that have increased their 
investments in these areas." 

Aid to agriculture, which helps strengthen the 
farm-dominated econolnies in many developing countries, 
actually contributes ro the donor country's own prosperity 
1)): increasing the amount of food and other products that 
rccipicnt countries buy on the world rtiarket. In fact, each 

dollar invested in research on agriculture in developing 
countries generates four dollars of additional imports by 
these countries, which make up the largest potential market 
in the world. 

Just like international aid agencies, many low-income 
developing-country govelnments are grossly underinvesting 
in agricultural research in their own countries compared 
with industrial countries, even though agriculture accounts 
for a niuch larger share of their employment and income. 
Their government expenditures on agricultural research are 
typically less than 0.5 percent of the value of agricultural 
production, cc~mpared with about 1 percent in high-income 
developing countries and 2-5 percent in industrial countries. 

A commitment to developing-country agriculture by 
both international donors and developing-country govern- 
ments is lagging just when the problems are the rnost urgent 
and complex. For example, millions of people around the 
world live in environmentally fragile areas, which are 
extrenlely difficult areas in which to grow crops. But research 
on how to grow crops in these clif'ficult areas has been 
neglected. Food needs must be met from rnore efficient use 
of land already under cultivation, for significant expansion 
of cultivated area is not an economically or environmentally 
sound option in nlost of the world. Efl'icient use of land 
can be obtained through increased crop yields, which have 
provided the ma-jor share of food production increases over 
the last 30 years. 

However, this challenge will be much harder to 
achieve today because while crop yields are still improving, 
their rate of growth is slowing. The rate of growth of global 
grain production dropped from 3 percent in the 1970s to 1.3 
percenr in the 1983-93 period. "The fact that per capita food 



production has been flat or possibly falling for a decade is 
terrifying," says Jessica Mathews, senior fellow with the 
Council on Foreign Relations in Washington, D.C. "Any 
future increases in food production must come from technology 
and research, not new land." 

"Unless these challenges are addressed wisely and 
expcditiously poverty and hunger could lead to social 
disruption, political destabilization, and environ~nental 
destruction," says lsmail Serageldin, vice president of 
Environmentally Sustainable Development at the World Bank. 
"To ignore these challenges is to consign over 1 billion people 
to lives of permanent wretchedness. This is inconsistent with 
any definition of human decency." 

Many of the food challenges of today will have to be 
solved through new techniques in farming and through mod- 
ern science, using the tools of biotechnology and molecular 
science. Scientists in these fields can speed the process of 
breeding plants with favorable traits such as resistance to 
pests and diseases or the ability to grow under difficult 
conditions, such as in drought or at high altitudes. One 
project at Cornell University is using ~nolecuiar maps and 
markers to identify genes tliat could boost rice yields in South 
Asia by 15-20 percent. llowever, to date, most of the advances 
in biotechnology have applied to developed-country crops- 
from genetically engineered "Flavr Savr" tomatoes that have 
an extended shelf life to cotton that is resistant to the cotton 
boll worm. 

"Biotechnology companies have been investing in the 
industrialized world, where profits are much higher than in 
developing countries," says Robert Herdt, an agricultural 
economist and director of the Division for Agricultural 
Sciences at the Rockefeller Foundation. "However. biotech- 

nology has the potential to greatly i~nprove human well-being 
in developing countries. This makes it even more incumbent 
on the public sector to help developing countries apply 
biotechnology ant1 gene mapping in their own labs and fields." 

However, new technology is only as good as the 
means of its dissemination to farmers. And this link has 
been quite weak in many developing countries. According 
to Speciosa Wandira Kazibwe, vice president of Uganda, "In 
my country the bulk of the research findings that have been 
accunlulated over the last 60 years are allowed to gather 
dust in our archives and research institutions. The challenge 
is to communicate the findings to the people who need this 
information-the farmers." 

A(-hieving the 2020 Vision will rcquire increased itzternatior~al 
assistance to agr-iculture in low-income developing countries, 
with prin~aty anphasis on national and international agricultural 
~csearch. Developing c o ~ n t t - i s  n11ist eq~)and support f i~r  their 
trgricultural research systems. Financial suppol-t j~t- the inter-na- 
tiat~nl ugr-iculturul I-cseatrh s-ystem must be strvngthened to 
providethc support so urgently ticeded by riatioriul ugt-icultut-al 
systetia. Fat-tncrships b~twcctz trsealch institutions it1 developing 
~atd develryed cottntries should be enhanced, bringing rnodern 
science to bear on developing-country pioblems. Morz rrsearch 
needs to be directed tofragile areas, und public and private sector 
extension sewices must be bolstered through innovative means, 
such us the mass media, to better reachfurrners. 


