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on addressing the nutritional aspects of hunger, 
particularly the issues of micronutrient deficiency, 
dietary diversity, and food quality. But a few 
caveats are in order.

First, successes are rarely a progression of 
standalone events; rather, many are closely related 
in scope and intertwined over time. In China, the 
impact of the Household Responsibility System 
(1978–84) on rural food security was partly driven 
by the introduction of hybrid rice and other agri-
cultural technologies. In Kenya, early successes in 
breeding improved maize provided the productivity 
gains needed to leverage subsequent liberaliza-
tion of both fertilizer and maize markets. In the 
Indo-Gangetic Plains, the promotion of zero-tillage 
cultivation techniques is partly an attempt to reduce 
the dependence on chemical inputs that were 
heavily promoted during Asia’s Green Revolution in 
previous decades. In short, the interrelatedness of 
these episodes of success demonstrates how inter-
ventions in agricultural development are solidly 
couched in what comes before. 

Second, successes have not occurred or 
accumulated at a consistent pace over the past 
five decades. Instead, the historical record has 
been peppered with starts and stops. In Malawi, 
Zambia, and Zimbabwe, for example, the gains 
that came with the dissemination of improved 
maize (1965–90) came to a halt in the 1990s due to 
unsustainable fiscal burdens, erratic reforms, and 
bad weather. The benefits of community forestry 
in Nepal from 1978 to the present have similarly 
been disrupted by civil strife and political crises 
in the country. And the global effort to combat 
wheat rusts has been renewed by the emergence of 
UG99, a rust race that can overcome the resistance 
conferred by breeders during the last 50 years. 

Finally, many successes that are important to 
reducing hunger and malnutrition exist beyond 
the ones presented in detail here. Some are briefly 
mentioned in the chapters that follow: the spread 
of community forestry programs in Cameroon, 
India, Mexico and Tanzania; the development of 
Brazil’s Cerrado region; the diffusion of insect-
resistant cotton in China and India; and the 
introduction of pro-poor regulatory reforms in 
Kenya’s dairy industry. Others have not accumu-
lated sufficient evidence to prove impact, but may 
intuitively be successes. Still others may be smaller 
in size and scale, or have yet to capture the world’s 
attention, but are no less important. 

Why Did It Work?
These successes in agricultural development 
provide valuable insights for the future—insights 
that are important to those directly involved in 
policy, programs, and investments in agriculture. 
They include policymakers designing progres-
sive legislation, donors investing in projects 
and programs, nongovernmental organizations 
working with vulnerable farm communities, 
scholars studying growth and development, scien-
tists breeding new crops in labs and fields, farmers’ 
associations promoting their members’ voices and 
interests, and people wanting to help ensure that 
agricultural development translates into reduced 
hunger. In all, eight key elements emerge from 
these successes.

Science and technology 
Sustained investment in agricultural research and 
development is vital to developing-country agricul-
ture. The application of science and technology to 
agricultural development—whether by developing 
advanced techniques for crop breeding or updating 
farmers’ traditional soil and water management 
practices—is a common determinant of success. 
The critical role of long-term public investment in 
science and technology plays out across the entire 
developing world, from Asia to Latin America and 
Sub-Saharan Africa, and a range of successes from 
major food crops such as rice, wheat, and maize, 
to lesser-known crops such as millet, sorghum, 
cassava, and mungbean, and to livestock and 
fisheries.

These successes also demonstrate just how 
difficult it is to sustain public investment in 

Lab technician studying the genetics of a rice strain
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agricultural science and technology in the face of 
competing demands for public resources. Often, 
policymakers and donors are put off by the long 
lead times in developing new technologies for 
small-scale farmers, or by the unending need to 
continuously develop new technologies in an effort 
to stay ahead of co-evolving pests and diseases, 
changes in market preferences, and new environ-
mental stresses such as global climate change. 
Nonetheless, sustained significant public invest-
ment is vital to assuring and maintaining successes 
in agricultural development that address chronic 
hunger and persistent malnutrition.

 
Complementary investments 
Still, science and technology are not enough: 
hunger and malnutrition are complex phenomena 
and there are no silver bullets in the struggle 
against them. To improve the chances that science 
and technology will make a real contribution to 
improving food security, sustained public invest-
ment in the hardware and software of agricultural 
development is also critical. This includes public 
investment in irrigation schemes, rural road 
networks, rural education, market infrastruc-
ture, and regulatory systems. All of these are 
areas that the private sector tends not to invest in 
directly because they seemingly offer little oppor-
tunity for profit, despite their value to society 
as a whole. Long-term public investment in the 
building blocks of agricultural development is a 
necessary condition for success, and is evident 
in each and every success case—from building 

and improving irrigation systems in India and 
Pakistan, to providing extension and education 
services on zero-tillage cultivation techniques for 
Argentinean farmers. Conversely, the absence 
of sustained investments in infrastructure, sup-
portive policies, and robust markets after 1993 in 
many East and Southern African countries stalled 
the gains in agricultural productivity growth and 
hunger reduction that had been achieved with 
the introduction of improved maize in the region. 
Clearly, sustained public investment can pay high 
dividends in terms of addressing chronic hunger 
and persistent malnutrition.

Private incentives
But even with sustained public investment in 
science, technology, and complementary invest-
ment areas, little can be achieved without the 
right incentives. By putting policies in place that 
encourage farmers, entrepreneurs, and companies 
to invest in agriculture, and by ensuring that 
markets provide accurate and timely price signals 
to these private sector actors, the likelihood of 
success in agricultural development increases. 

China demonstrated this with the return to 
household farming, where a change in incen-
tives encouraged farmers to invest in their 
land’s productivity and grow more food. Kenya 
demonstrated something similar by loosening 
state control over fertilizer and maize markets, 
dramatically reducing the smallholder’s costs of 
purchasing inputs and marketing surplus pro-
duction. And, as Burkina Faso demonstrated by 
strengthening the role of farmers’ organizations 
as cotton sector reforms heightened the competi-
tiveness of the cotton sector, private incentives 
work best when market participants can respond 
effectively to these incentives, collectively or 
individually.

Cooperation and collaboration 
Many successes are built around the notion of 
cooperation and collaboration. Partnerships 
among diverse actors in the agricultural sec-
tor—research institutes, community-based 
organizations, private companies, government 
agencies, and international bodies—are evident in 
almost all successes. But collaborative interven-
tions are a tricky business and require know-how 
in effectively managing public and private 
resources, orchestrating foreign assistance and 
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community resources, and managing relationships 
among sometimes disparate interest groups. 

Still, partnerships underscore many successes 
in agricultural development. Examples of suc-
cessful partnerships include the scientific 
collaborations that went into developing rust-
resistant wheat strains and semi-dwarf rice and 
wheat varieties; the grassroots-level partnerships 
to improve forestry management in Nepal and 
land management in the Sahel; the global and 
regional cooperation that helped eradicate rinder-
pest; and the public–private partnerships that 
brought improved sorghum and millet hybrids to 
Indian farmers.

Timing and planning 
Many successes result from good timing, whether 
by chance or design. In some cases, the time was 
simply right for the intervention—the technological, 
economic, social, and political elements were all in 
place. In other cases, the intervention was adjusted 
to ensure that the timing was right: gradual reforms 
were undertaken step-by-step, calculated mea-
surements of the potential gains and losses were 
undertaken, and a strong degree of support was 
provided to those affected by the reforms. 

Burkina Faso’s experience with the develop-
ment of its cotton sector has proceeded relatively 
smoothly partly because of its staged effort to 
strengthen farmers’ organizations before liberal-
izing the cotton sector. China’s experience with a 
return to household farming has generated such 
significant gains in food security partly because of 
the carefully sequenced introduction of localized 
experiments in land tenure rights to the country as 
a whole. 

Experimentation and evolution 
Often, successes emerge from localized experi-
ments that allow participants to learn from their 
mistakes, adapt to changes in the landscape, 
evolve as the playing field becomes more complex, 
and pursue incremental, step-by-step approaches 
to scaling up. Creating space for local experi-
mentation and innovation is a critical means of 
generating big bangs from incremental changes. 
For example, China’s land tenure reforms began 
as a local experiment undertaken by administra-
tors in just one poverty-ridden county, but evolved 
rapidly into a national-level reform program. 
The homestead food production program in 

Bangladesh integrated a learning process into 
its activities to ensure that the intervention 
could be improved with the accumulation of new 
evidence from the sciences and new experiences 
at the grassroots level. By encouraging farmers to 
improve on their traditional soil and water man-
agement practices in the Sahel, or by involving 
farmers in the breeding of improved mungbean in 
Asia, long-term investments in agricultural devel-
opment paid off handsomely.

Community involvement 
Similarly, by vesting communities with a stake in 
ownership of a development process, grassroots 
participation contributes much to the long-term 
sustainability of a success. Involving communi-
ties and smaller groups in local consultations, 
policy deliberations, scientific research, and 
experimentation is all part of building from the 
bottom up to achieve success. Similarly, involving 
local practices, customs, and knowledge in an 
intervention are the seeds of big successes. The 
successes in community forestry in Nepal, inten-
sification of dryland cultivation in the Sahel, and 
homestead food production in Bangladesh, among 
many others, are all testaments to the value of 
community involvement and engagement.

Leadership and dedication 
Often, the solutions needed to address agricul-
tural development challenges require dedicated 
individuals to make the difference—champions 
to push the issue to the forefront of the public’s 
consciousness, demonstrate what can be done in 
the face of seemingly insurmountable challenges, 
or mobilize the political and financial capital 
to overcome inertia. Some of these individuals 
are well known, such as Norman Borlaug, who 
received the Nobel Prize for his contributions to 
agricultural development. Others may be less well 
known, such as Yacouba Sawadogo, a farmer from 
Gourga in Burkina Faso who contributed signifi-
cantly to the spread of soil fertility management 
techniques in the barren fields of the Sahel. Still 
others—the unsung heroes whose efforts have fed 
millions—include the extension agents with good 
ideas about how to improve local crop production 
and marketing, the credit officers who disburse 
and collect on small loans to small farmers, or 
the community organizers who help their fellow 
farmers find new ways of combating crop pests and 
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diseases. These champions, both renowned and 
anonymous, are essential ingredients of success. 
Creating an environment that encourages leader-
ship on such issues and rewards individuals based 
on their merit is important to creating success.

What Can We Learn?
Looking to the future, the changing realities of 
the global food and agriculture system, and the 
persistence of hunger in the developing world, 
indicate that more and more frequent successes 
are needed. Agriculture is increasingly driven by 
market demand forces, consumer preferences, 
regulatory scrutiny, and ethical considerations. 
Agriculture is far more commercial and far more 
globalized through domestic market growth, inter-
national trade, and global finance than ever before. 
Emerging information, communications, and 
biological technologies are providing new oppor-
tunities for farmers and consumers, while climate 
change is imposing new constraints on agricultural 
practices, rural livelihoods, and the resilience 
of agroecological systems. New demographic 

concerns are emerging with the continuing HIV/
AIDS pandemic, changing age structures in some 
developing countries, rapid urbanization and rural 
flight, and growing regional and global migration. 

The tools needed to address these evolving 
realities have changed during the past five decades. 
But how can the successes of the past help inform 
and influence agricultural investments that will 
contribute to substantially reducing hunger in the 
future? A few reflections are offered here.

Success is not a substitute for strategy. 
Individual successes of any size or scale must 
stimulate broader and more sustained processes 
of national and global success building. But these 
processes are feasible only if countries pursue 
good strategies, create supporting policies, and 
encourage appropriate levels of investment and 
experimentation needed to accumulate successes 
that eventually add up to a sustained success. 
Without these necessary conditions, successes will 
likely be scattered, occasional events—outcomes of 
an unexpected scientific breakthrough or a one-off 
policy correction. Rather than generating these 
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types of short-lived successes, decisionmakers 
should design and implement strategies that take 
a comprehensive approach to raising agricultural 
productivity, increasing incomes, and reducing 
poverty. Comprehensive strategies along these 
lines can encourage many intertwined successes in 
agriculture to emerge with a frequency that adds 
up to a national or regional success story, rather 
than a fleeting, intermittent, or serendipitous set 
of successes.

Success is a process. Agricultural development 
must address a range of ever-changing priorities 
and challenges—containing the transboundary 
movement of new diseases and pests, strength-
ening ecosystem resilience in the face of climate 
change, improving the governance of global trade 
in food and agricultural products, encouraging 
both public and private investment in developing-
country agriculture, and articulating grassroots 
voices on global and local issues more effectively. 
As such, successes are generated and sustained 
through experiential processes. This means dis-
covering by doing, learning from mistakes, and 
adapting to change. The importance of designing 
an intervention that allows for learning and adap-
tation can increase the likelihood of success. 

Success is recognizable. Sometimes successes 
emerge only in retrospect, once a substantial 
amount of time has passed to allow for reflection. 
But for successes in agricultural development to 
be recognized as such, they need to be sufficiently 
supported by strong evidence (see box below).31 
Such evidence comes in many shapes and sizes, 
ranging from first-hand accounts of individual par-
ticipants to large-scale impact evaluation studies 
that combine both quantitative and qualitative 
evidence at the highest levels of academic rigor. 
Regardless of the type and level of evidence, the 
key point is that successes in agricultural develop-
ment—and failures too—need to be systematically 
documented, examined, and shared so that others 
can learn lessons, adapt them to different circum-
stances and contexts, and avoid similar pitfalls. 

Success can be ambiguous. In many cases, 
it is immediately obvious that there is no such 
thing as an “unequivocal success.” Many successes 
are often accompanied by some type of trade-off. 
Increases in food production may depend on the 
intensive use of harmful chemicals. Productivity 
gains may generate price collapses that hurt 
farmers but benefit consumers. Scarce public 
resources allocated to rural infrastructure may be 
funds that could be used for other investments. 

Assessing the impact of investments in agricultural development has long captured the interest and attention 
of policymakers, donors, and practitioners as a means of proving the effectiveness of development. Impact 
assessments come in many different forms, use many different methods, and are conducted at different points 
of an intervention. But irrespective of the approach taken, impact assessments are meant to provide a systematic 
analysis of the significant or lasting changes in people’s lives attributable to an intervention and in relation to the 
counterfactual, or what may have occurred had an intervention not been taken.

In the last decade, policymakers and donors have increasingly emphasized the use of impact assessments 
to ensure accountability for results and to search for evidence of what works in agricultural development. This 
trend has led to an increasing focus on a more formal, systematic, and rigorous approach to assessing, evaluating, 
estimating, and analyzing impacts of investments in this area. To this end, rigorous approaches based on a 
common framework, along with the requisite resources, are needed. 

With the right tools and sufficient funding in place, subjecting as many development interventions as 
resources allow to rigorous impact assessments based on a common framework can help build a critical body of 
evidence on the impacts of development interventions. This body of evidence can then be synthesized to build a 
knowledge base on what works and what does not.

For further details, see Annex C.

Prepared by: Mywish K. Maredia

Improving the Proof
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In fact, many successes are characterized by 
a mix of pros and cons. The continued central 
role of the state in Burkina Faso’s cotton sector is 
criticized because of the public resources required 
to sustain the system. Difficulties in extending the 
gains from community forestry in Nepal to under-
represented social groups are cited as a source of 
concern for the policy’s long-term outlook. And 
the excessive and inappropriate use of fertilizers 
and pesticides that damage waterways and natural 
ecosystems, irrigation practices that lead to salt 
buildup on good farmland, and water scarcities 
resulting from the overuse of water from major 
river basins and groundwater, are similarly noted 
as major shortcomings of the Green Revolution.

Unfortunately, this ambiguity may be one 
reason why agricultural development became such 
an unpopular topic among both governments and 
donors in the 1980s, along with other reasons such 
as fatigue over the extensive lag times needed to 
demonstrate impact, frustrations with moving 
large government bureaucracies into action, and 
tendencies among investors and entrepreneurs to 
steer clear of all but the most low-risk investments 
in the agricultural sector. As a result, public invest-
ment and donor assistance declined precipitously 
during this period: agricultural research spending 
stagnated while rural infrastructure development 
came to a halt in many developing countries.32

But investments in agricultural development 
have generated sizable dividends for society, 
demonstrating that agriculture is not only an 
important means of reducing poverty, but also a 
worthwhile investment portfolio.33 For example, 
the research that culminated in the development 

and release of disease-resistant, high-yielding 
cassava varieties in Nigeria during the 1970s is 
estimated to have achieved an annual economic 
rate of return of 55 percent over a 31-year period. 
Similar estimates of the returns on investments in 
research indicate similarly high figures: 19 to 66 
percent for wheat rust resistance; 43 to 64 percent 
in the case of hybrid maize research in East and 
Southern Africa; 50 percent and higher in the case 
of the modern varieties introduced during Asia’s 
Green Revolution; and 70 percent in the case of 
tilapia improvement in the Philippines. 

Returns to agricultural development projects 
are also comparable. In Burkina Faso and Niger, 
projects designed to bring degraded or new land 
under cultivation yielded returns ranging from 
20 to 147 percent depending on the location and 
natural resource management technique being 
applied. The global control and eradication of 
rinderpest is estimated to have generated returns 
ranging from 11 percent in Cote d’Ivoire to 118 
percent in Burkina Faso, while Operation Flood in 
India generated an estimated return of 45 percent.

These pros and cons mean that success in 
agricultural development requires careful consid-
eration of difficult trade-offs. While interventions 
that increase the availability, access, and quality 
of food are all desirable, the resources available to 
undertake these interventions are limited, suggest-
ing the need to weigh the benefits against costs in 
terms of economic and financial gains, environ-
mental impacts, and sociopolitical importance. But 
the repercussions of failing to invest in agricultural 
development are clear: continued and persistent 
hunger among the rural poor and food-insecure 
households. And the precipitous rise in global food 
prices and hunger in 2008 makes these repercus-
sions even more visible and urgent.

Looking ahead

Decisions have to be made on where, when, and 
how to invest in agricultural development. Without 
the Green Revolution, millions of households in 
Asia would still be facing the threat of hunger and 
famine today. Without hybrid maize in East and 
Southern Africa, hybrid millet and sorghum in the 
arid and semiarid tropics of India, or improved 
cassava varieties in Ghana and Nigeria, food-
insecure farm households and consumers would 
have far fewer opportunities—and less food and 

Chapter 1  Fifty Years of Progress

Pearl millet ready for harvest

©
 W

ay
n

e 
H

an
n

a/
C

A
E

S 
U

G
A



1.	 FAO (Food and Agriculture Organization of the United Nations). 
2009. More people than ever are victims of hunger. Rome.

2.	 FAO (Food and Agriculture Organization of the United Nations). 
2008. The state of food insecurity in the world 2008. Rome; 
FAO (Food and Agriculture Organization of the United Nations). 
2002. The state of food insecurity in the world 2002. Rome.

3.	 de Janvry, A. 2009. Agriculture for development: New paradigm 
and options for success. Elmhirst lecture presented at the 27th 
Conference of the International Association of Agricultural 
Economists, August 16–22, Beijing.

4.	 FAO 2008.

5.	 Sen, A. 1981. Poverty and famines: An essay on entitlement 
and deprivation. New York: Oxford University Press; Dreze, J., 
and A. Sen. 1991. Hunger and public action. New York: Oxford 
University Press.

6.	 Dubin, H. J., and J. P. Brennan. 2009. Combating stem and 
leaf rust of wheat: Historical perspective, impacts, and 
lessons learned. IFPRI Discussion Paper. Washington, D.C.: 
International Food Policy Research Institute.

7.	 Hazell, P. B. R. 2009. The Asian Green Revolution. IFPRI 
Discussion Paper. Washington, D.C.: International Food Policy 
Research Institute.

8.	 Evenson, R. E, S. Msangi, T. B. Sulser, and M. W. Rosegrant. 
2006. Green Revolution counterfactuals. Paper presented at 
the annual meeting of the American Agricultural Economics 
Association, July 23–26, Long Beach.

9.	 Smale, M., and T. Jayne. Forthcoming. Maize in eastern and 
southern Africa: “Seeds” of success in retrospect. In Successes 
in African agriculture, ed. S. Haggblade and P. Hazell. 
Washington, D.C.: International Food Policy Research Institute.

10.	Nweke, F. 2009. Controlling cassava mosaic virus and cassava 
mealybug in Sub-Saharan Africa. IFPRI Discussion Paper. 
Washington, D.C.: International Food Policy Research Institute.

11.	 Staatz, J. M., and C. K. Eicher. 1998. Agricultural development 
ideas in historical perspective. In International agricultural 
development, ed. C. K. Eicher and J. M. Staatz. 3rd ed. 
Baltimore: Johns Hopkins University.

12.	Ojha, H., L. Persha, and A. Chhatre. 2009. Community forestry 
in Nepal: A policy innovation for local livelihoods. IFPRI 
Discussion Paper. Washington, D.C.: International Food Policy 
Research Institute.

13.	Reij, C., G. Tappan, and M. Smale. 2009. Agroenvironmental 
transformation in the Sahel: Another kind of “Green 
Revolution.” IFPRI Discussion Paper. Washington, D.C.: 
International Food Policy Research Institute.

14.	Trigo, E., E. Cap, V. Malach, and F. Villarreal. 2009. The case of 
zero-tillage technology in Argentina. IFPRI Discussion Paper. 
Washington, D.C.: International Food Policy Research Institute.

15.	 Erenstein, O. 2009. Zero tillage in the rice-wheat systems of the 
Indo-Gangetic Plains: A review of impacts and sustainability 
implications. IFPRI Discussion Paper. Washington, D.C.: 
International Food Policy Research Institute.

16.	Staatz and Eicher 1998.

17.	 Hossain, M. 2009. The impact of shallow tubewells and boro 
rice on food security in Bangladesh. IFPRI Discussion Paper. 
Washington, D.C.: International Food Policy Research Institute.

18,	Li, J., Y. Xin, and L. Yuan. 2009. Hybrid rice technology 
development: Ensuring China’s food security. IFPRI Discussion 
Paper. Washington, D.C.: International Food Policy Research 
Institute.

19.	Pray, C., and L. Nagarajan. 2009. Pearl millet and sorghum 
improvement in India. IFPRI Discussion Paper. Washington, 
D.C.: International Food Policy Research Institute.

20.	Kaminski, J., D. Headey, and T. Bernard. 2009. Institutional 
reform in the Burkinabè cotton sector and its impacts on 
incomes and food security: 1996–2006. IFPRI Discussion 
Paper. Washington, D.C.: International Food Policy Research 
Institute.

21.	Ariga, J., and T. S. Jayne. 2009. Private sector responses to 
public investments and policy reforms: The case of fertilizer 
and maize market development in Kenya. IFPRI Discussion 
Paper. Washington, D.C.: International Food Policy Research 
Institute.

NOTES

		  17

income—than they have today. Similarly, without 
policy changes that strengthened the market 
incentives facing Chinese farmers or that improved 
the availability of seed and fertilizer to Kenyan 
farmers, agriculture in these countries might have 
been far less productive, and far less sustainable as 
a livelihood, than it is today. 

Progress in feeding the world’s millions has 
slowed, while the challenge of feeding its future 
millions remains enormous and subject to new 
uncertainties in the global food and agricultural 
system. Rapid degradation of the world’s natural 

resource base, changes in rainfall and moisture 
availability due to global climate change, and 
volatility associated with closely integrated inter-
national markets suggest that learning from 
successes in agricultural development is now more 
urgent than ever. 

Ultimately, the essentials remain unchanged: 
increasing the production of, access to, and quality 
of food to end hunger and feed millions. All of the 
lessons learned here must be applied and adapted 
for the future, but with a greater sense of urgency 
and commitment.  n
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