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Executive summary
>> In the 20th century, increased productivity due to 

cropland expansion and scientific breakthroughs 
made it possible to grow the global food supply 
exponentially while keeping prices relatively low for 
most of the world’s consumers. However, this past 
success is being put at risk at a time when there are 
significant challenges facing the global food system.

>> The United States should leverage research and 
training to spur innovations that will overcome 
future food challenges. The newly established US 
Department of Agriculture (USDA) Foundation for 
Food and Agricultural Research, USDA, National 
Science Foundation, and research universities 
should reprioritize scientific agendas to recognize 
the most pressing agriculture and food needs.

>> Research and development (R&D) is essential to 
sparking the innovations and approaches needed 
for today’s growers and food producers to increase 
productivity, produce more nutritious food, use 
fewer resources, and adapt to climate change. 
Doubling research investments in Sub-Saharan 
Africa would reduce poverty by 9 percent annually 
if accompanied by improvements in extension, 
credit, and input supply systems.1

>> While innovation to address today’s complex agri-
cultural challenges is crucial, much can be gained 

from better utilizing existing science. Most Sub-
Saharan African countries could potentially access 
at least 15 times (and, on average, nearly 600 times) 
their locally produced agricultural knowledge.2

>> The United States needs to double investments 
in agricultural and food research over the next 10 
years to help meet these challenges. It can begin by 
taking the following actions:

–– Forge a new science of agriculture to increase 
productivity sustainably, nutritiously, and 
economically. Production must be increased 
while using fewer resources, improving nutrition, 
and providing solid incomes to food producers.

–– Build research capacity. Support for university 
and research institutions in developing coun-
tries is critical to innovations that work in the 
local context.

–– Bolster research on climate change. Research 
must focus on building resilience and addressing 
threats to the food system by climate change.

–– Expand nutrition-sensitive agricultural 
research. Nutrition should be a key priority of 
research to combat chronic malnutrition.

–– Reduce food waste. Innovations for reducing 
food waste are vital to help offset the production 
needed to meet increased demand.
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Introduction
To date, the global agricultural system has been largely 
a success story. In the 20th century, increased produc-
tivity due to cropland expansion and scientific break-
throughs made it possible to grow the global food sup-
ply exponentially while keeping prices relatively low 
for most of the world’s consumers. Past investments 
have allowed for the creation of the reliable, affordable, 
and safe food supply that exists today. 

However, this past success is being put at risk at a 
time when there are significant challenges facing the 

global food system. Globally, over 800 million peo-
ple are chronically hungry.3 There are growing con-
straints on water and land resources, which will make 
increasing production the way it was done in the past 
impossible. More than three million children die each 
year due to undernutrition.4 At the same time, chronic 
disease, caused in large part by unhealthy diets, is now 
one of the leading causes of death worldwide, and 
these rates are expected to rise.5 

All of these challenges will be compounded in the 
years ahead as demand for food rises due to popula-
tion growth and rising incomes. It is estimated that 
global production will need to increase by 50 to 60 
percent by 2050 to meet the projected increases in 
demand associated with population growth, urban-
ization, and changing dietary preferences in a busi-
ness-as-usual scenario.6 And, these productivity gains 
will be needed as rising temperatures, resource scar-
city, and the increased frequency of extreme climatic 
events further challenge global production. Without 
new strategies to make sure food production can meet 
demand, the world will face food shortages and higher 
food prices. The number of people unable to afford a 
nutritious supply of food will climb. Chronic hunger 
and undernourishment will continue at current rates 
and obesity rates will continue to rise. Given the chal-
lenges facing agriculture, it is far from assured that 
agricultural output can climb enough to keep pace 

with expected demand unless strong action is taken to 
alter the global food system.  

The United States must lead a 
reorientation of the agriculture research 
enterprise to solve these challenges.
The entire agriculture research enterprise in the 
United States and around the world needs to focus on 
solving the future challenges of the global food sys-
tem. This requires a whole-of-government approach 
and close partnership with the private sector, which is 
currently outpacing governments in terms of research 
dollars. R&D is essential to sparking the innovations 
and approaches needed for today’s growers and food 
producers to increase productivity, produce more 
nutritious food, use fewer resources, reduce food 
waste, and adapt to climate change. These efforts 
will help build a sustainable global food system. With 
strong leadership, the world has the ability to prepare 

the global food system for the coming challenges and 
help farmers adapt to new and changing conditions. 
With unparalleled expertise, historical experience, and 
leadership potential at its disposal, the United States 
can and must rise to this challenge.  

US investment in agricultural research 
can be transformative for global food 
security.
Agricultural R&D plays a critical role in equipping 
the agriculture and food sectors to overcome these 
challenges. Robust spending on research fueled the 
dramatic increases in production achieved in the past. 
R&D investments often have the largest effect on sec-
toral growth, especially when considering long-term 
impact. In terms of poverty reduction, R&D invest-
ments are often stronger and more stable than other 
types of agricultural spending. Research has shown 
that doubling research investments in Sub-Saharan 
Africa would reduce poverty by 9 percent annually if 
accompanied by improvements in extension, cred-

Given the challenges facing agriculture, it is far from 
assured that agricultural output can climb enough 
to keep pace with expected demand unless strong 

action is taken to alter the global food system.

With unparalleled expertise, historical experience, 
and leadership potential at its disposal, the United 

States can and must rise to this challenge.  
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it, and input supply systems.7 The lag time between 
research and uptake of technologies is typically very 
long. Cutbacks in agricultural R&D spending have al-
lowed past productivity gains to slip away as economic 
and environmental circumstances change to under-
mine those gains. 

Agricultural science can deliver innovations that 
will equip the global food system to meet the chal-
lenges it currently faces. While the Green Revolution of 
the 1950s and 1960s transformed agriculture through 
innovation and technology in some low- and mid-
dle-income countries, advances were largely focused 
on increasing production and did not account for 
environmental conservation or nutrition. Today’s 
challenges have become infinitely more complex, and 
a full range of expertise is necessary to address them. 
Growers and food producers need innovations and 
approaches that will not only increase their productiv-
ity, but help them produce more nutritious food, use 
fewer resources, and adapt to climate change. They 
also need innovations to reduce food waste along the 
value chain. The only way this is possible is to invest 
in innovation and make sure tested innovations are 
shared with farmers everywhere. 

While innovation to address today’s complex agri-
cultural challenges is crucial, much can be gained 
from better utilizing existing science. Innovation is 

inherently an international endeavor and is based on 
cumulative science. A more comprehensive view of 
R&D potential would allow countries to take advan-
tage of existing research and adapt it to fit local con-
ditions. However, the potential for adapting existing 
information to fit production characteristics and 
agroecological conditions has typically been neglected 
in the formation of domestic research policies and 

agricultural institutions. Most Sub-Saharan African 
countries could potentially access at least 15 times 
(and, on average, nearly 600 times) their locally pro-
duced agricultural knowledge by adapting and adopt-
ing technologies produced in other countries.8 There is 
a clear need for a more international approach to US 
domestic agricultural research and development prac-
tices. Spillover effects and the benefits of international 
collaboration should be taken into account to help 
reduce lag time and save resources.

Agricultural research spending by high-
income countries must be reinvigorated.
Despite the importance of research for boosting 
productivity as well as the clear need for increased 
productivity, current trends in both spending and pro-
ductivity are going in the wrong direction. The rate of 
agricultural productivity growth is slowing worldwide, 
including a dramatic slowdown in the United States. 
Growth in the United States has dropped by half, from 
2 percent in the decades before 1990 to 1 percent after 
1990.9 Accompanying this trend is a sustained slow-
down in the growth of public spending on food and ag-
ricultural R&D. For almost a decade, the United States 
has been divesting in this area. After slowing dramat-
ically in the mid-1980s, growth in public agricultural 
research spending peaked in 1994 and has since de-
clined by more than 20 percent.10 Stagnating public in-
vestment in research is already making it more difficult 
for producers to adapt to droughts, floods, new pests, 
and emerging diseases. Multifactor productivity in US 
agriculture has been in decline, dropping by nearly 
half from 2.12 percent per year during 1949 to 1990 to 
1.15 percent per year from 1990 to 2007.11

While the private sector has picked up some of the 
slack in R&D in recent decades, there is no substitute 
for public-sector research, much of which focuses on 
“basic” research that builds knowledge without spe-
cific applications in mind but feeds into future inno-
vations. Around 43 percent of private-sector R&D in 
the US over the past two decades involved “applied” 
research in the areas of food processing, beverages, 
and tobacco, where there is more immediate commer-
cial potential.12 Given the stagnation in public-sector 
investment in research, this leaves a huge deficit in 
basic research, which is necessary to develop the 
building blocks for broader solutions to challenges in 
the food system. While the private sector will play an 

Research has shown that doubling research investments 
in Sub-Saharan Africa would reduce poverty by 9 

percent annually if accompanied by improvements 
in extension, credit, and input supply systems.

Most Sub-Saharan African countries could potentially 
access on average 600 times their locally produced 
agricultural knowledge by adapting and adopting 

technologies produced in other countries.
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important role in helping to meet the current chal-
lenges facing our food system, many of the challenges 
will remain unaddressed without the basic research on 
which so much other research and innovation relies. 

Further, the United States and other high-income 
countries are losing their edge in R&D spending to 
China and others. In 1980 the United States was the 
world’s leader in public funding of agriculture, but 
beginning in about 2000, China began dramatically 
increasing its investment and has now surpassed 

the United States. In 1960 high-income countries 
accounted for 56 percent of the world’s total agricul-
tural research spending. Spending by middle-income 
countries, including Brazil, India, and China, now sur-
passes high-income countries.13 Loss of leadership in 
this area puts the advances needed in the global food 
system at risk. Agricultural research capacity in devel-
oping countries, especially in Sub-Saharan Africa, is 
minimal, and international funding to the CGIAR con-
sortium has diminished. Investments in public food 
and agricultural R&D need to be revitalized, and the 
United States is uniquely positioned to lead a global 
call for action.

The United States should double 
investments in agricultural and food 
research over the next 10 years.
The United States needs to double investments in 
agricultural and food research over the next 10 years 
to help meet these challenges. Research funds should 
be focused on priorities that will be most important to 
meeting future demand: equipping agriculture both 
domestically and in low-income countries to be resil-
ient to climate change and weather variability; align-
ing agricultural production and nutrition goals; and 
ensuring agricultural production builds rather than 
harms the natural resource base. Public agencies—
such as USDA, the new Foundation for Food and Agri-
cultural Research, and National Science Foundation—

the US Congress, and research universities will be 
game-changing players in increasing the investment in 
agricultural research and reshaping national priorities. 
Given the lag time between the research funding and 
the eventual uptake of technologies, R&D investment 
decisions need to be taken with a long-term perspec-
tive and a funding horizon of at least a decade. 

Forge a new science of agriculture
Agriculture’s mandate should be expanded beyond 
simply increasing production. Agriculture must in-
crease production in a way that uses fewer resources 
and optimizes nutrition outcomes while providing 
solid incomes to food producers. Experts from all 
scientific disciplines are needed to increase nutritious 
food production sustainably. Proven approaches and 
innovations should be transferred to farmers every-
where, but especially to women and underproducing 
farmers in Sub-Saharan Africa and South Asia. A new 
multidisciplinary science of agriculture is needed and 
should be based on increasing outputs—production, 
nutrition, and incomes—while using less land and 

Research funds should be focused on priorities that 
will be most important to meeting future demand: 

equipping agriculture both domestically and in low-
income countries to be resilient to climate change and 

weather variability; aligning agricultural production and 
nutrition goals; and ensuring agricultural production 
builds rather than harms the natural resource base.

In 1980 the United States was the world’s leader 
in public funding of agriculture, but beginning in 

about 2000, China began dramatically increasing its 
investment and has now surpassed the United States. 

US investments in agricultural research, 
1950-2010
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Note: Data in US dollars deflated to 2005 prices with implicit 
GDP deflator from Bureau of Economic Analysis (2012).

Source: Adapted from Pardey and Beddow (2013). 
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Country groupings

Global agricultural knowledge stock, divided by region and country 

About one-third of the world’s public agricultural knowl-
edge stock was generated by three countries: the United 
States (14.9 percent), Japan (11.2 percent), and China (7.1 per-
cent). Adding Brazil, Russia, the United Kingdom, and Italy to 
that group accounts for nearly half of the world’s agricultur-
al knowledge stock. 

To aid in visualizing the world’s knowledge stock, the fig-
ure below divides countries into six groups. The high-in-
come countries are included in one category regardless of 
where they are located. The remaining 
middle- and low-income countries are 
grouped by region: Asia & Pacific, 
Eastern Europe & the former Soviet 
Union, Latin America & the Caribbean, 
the Middle East & North Africa, and 
Sub-Saharan Africa. The size of each 
rectangle represents a region’s share of 
total agricultural knowledge stocks. 
Each region is subdivided into its con-
stituent countries, with each country’s 
rectangle scaled accordingly. The 33 
high-income countries account for 
about 56 percent (an average share of 
1.7 percent per country) of world agri-
cultural knowledge stocks, while the 43 

Sub-Saharan African countries account for about 6 percent, 
or an average of 0.14 percent per country.

Of particular note is that while some regions account for 
a relatively small share of world agricultural knowledge 
stocks, there are countries that play an important role re-
gionally in generating new knowledge. For example, China, 
Brazil, Russia, South Africa, and Nigeria all accounted for 
large shares of the global public knowledge stock in their 
respective regions.
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water resources.14 This requires improving human 
health through accessible nutritious food, improving 
food safety, and reducing food waste along the supply 
chain. The US Congress should consider convening a 

national, bipartisan commission that draws from the 
policy, university, business, and civil society sectors 
to develop a research agenda for how to overcome 
future food challenges sustainably, nutritiously, and 
economically.

Build research capacity 
Because the challenges facing the food system will be 
both global and local, international research institu-
tions need increased support. At the same time, there 
is a need for transforming university and research 
institutions in developing countries so that they 
conduct the research that is critical to their location, 
context, and people. The US government has ramped 
up this type of training over the past five years, but it 
is nowhere near the level of support the US provided 
in the 1970s and ’80s at the height of the Green Revo-
lution.15 These efforts should be expanded to develop 
local institutions in developing countries. This can be 
done through public-private partnerships, educational 
exchanges, and connecting universities around the 
world. The US university system is well positioned to 
contribute to this, but increased funding is needed to 
facilitate partnerships and educational exchanges be-
tween universities in the United States and institutions 
in the developing world.

Bolster research on climate change 
Climate change is already beginning to threaten the 
global food supply. Recent scientific reports predict 
that the hotter temperatures and natural disasters 
already undermining food production will be increas-
ingly common. The effects from climate change are 
expected to slow the growth of food production by 2 
percent each decade for the rest of this century.16 The 
US government must increase funding for research 
to build resilience and address the threats to the food 

system posed by climate change. In order to pre-
pare for climate change, more research is needed on 
increasing tolerance to higher temperatures, building 
resilience to extreme weather events, and combating 
pests and diseases. While it’s becoming increasingly 
clear that the consequences of climate change will be 
severe, there are significant gaps in the current un-
derstanding of the effects along the value chain, from 
farmers’ fields to consumers. Better models are needed 
to help understand the effects of climate change. Food 
producers cannot prepare effectively and researchers 
and businesses cannot innovate without better data. 
Data on weather, water resources, crop performance, 
land use, and consumer preferences are necessary to 
adequately prepare. Better models and data are crucial 
for increasing productivity, enhancing nutrition, and 
increasing resilience to the effects of climate change.17

Expand nutrition-sensitive agricultural research
Malnutrition—from undernourishment to obesity—is 
already affecting every country on earth and placing 
nearly one-half of the world’s population at serious 
health risk.18 Although nutrition interventions such 
as therapeutic foods to manage severe acute malnu-
trition and supplements to address micronutrient defi-
ciencies are necessary, good health is driven largely by 
access to overall nutritious diets.19 The US government 
should make nutrition a key priority in agricultural 
research to increase access to healthy foods, drive 
economic growth in poor countries, and improve the 
livelihoods of small-scale farmers. The current fruit 
and vegetable supply is far from sufficient for everyone 
to meet recommended nutrient intakes, especially in 
low-income countries. Research across the entire food 
value chain is critical in order to increase production; 
reduce costs; and improve the storage, processing, and 
transport of horticultural crops.20 In addition, food 
safety is an often neglected but essential component 
at the nexus between nutrition and agriculture that 
requires additional research. Aflatoxin contamination 
is one of the most pressing food safety challenges in 
developing countries, affecting one-quarter of har-
vests worldwide.

Reduce food waste
An estimated one-third of all food produced globally is 
wasted. In developed countries, consumers throw too 
much food away. In developing countries, food often 
rots before it can be processed or brought to market 

The US Congress should consider convening a national, 
bipartisan commission that draws from the policy, 

university, business, and civil society sectors to develop 
a research agenda for how to overcome future food 

challenges sustainably, nutritiously, and economically.
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because of poor infrastructure that allows pests and 
other contaminants to run rampant. Innovations in 
reducing food waste are desperately needed. Because 
fruits and vegetables as well as fish spoil more quickly 
and are more difficult to transport than grains, they are 
wasted in greater quantities—along with the valuable 
nutrients they contain.21 In addition, the higher tem-
peratures and humidity brought by climate change will 
cause even more food to be wasted without innova-
tions in cold storage and transport. Finding innovative 
ways to reduce food waste and bringing them to scale 
would help meet the increasing demand for food with-
out necessarily growing more food. Innovation from 
the private sector could help significantly in address-
ing this challenge. 

US leadership is crucial for meeting the 
challenges to the global food system.
As the rate of agricultural productivity growth contin-
ues to slow both in the US and globally, it is clear that a 
change in the global research enterprise is essential to 
meet the future challenge of feeding two billion more 
people by 2050. The United States is a global leader in 
agricultural research, holding almost 15 percent of the 
world’s public agricultural knowledge stock. US leader-
ship is crucial for revitalizing the research institutions 
and investments needed to increase productivity, 

produce more nutritious food, use fewer resources, 
and adapt to climate change. Investing in agricultural 
research and taking a more comprehensive approach 
to utilizing existing knowledge would help safeguard 
the productivity gains made in the United States over 
the past century while meeting the future challenges 
facing the global food system.

About the author
Meagan Keefe is assistant director of global agriculture 
and food at The Chicago Council on Global Affairs. She 
previously worked for the International Food Policy 
Research Institute (IFPRI), where she was most recent-
ly based in Accra, Ghana, coordinating their country 
strategy support program. Meagan was a Mickey 
Leland International Hunger Fellow based at IFPRI 
working on governance issues, effects of the food price 
crisis, and sustainable land and water management 
technologies for smallholder farmers. Meagan began 
her career in international development as a Peace 
Corps volunteer in Honduras, where she worked with 
agricultural communities to improve natural resource 
management. Meagan graduated from St. Olaf Col-
lege with a BA in economics and earned an MS in 
natural resource management from the University 
of Minnesota.



THE CHICAGO COUNCIL ON GLOBAL AFFAIRS - 9

Endnotes

1.	 Alene, Arega D., and Coulibaly Ousame, “The 
Impact of Agricultural Research on Productivity and 
Poverty in Sub-Saharan Africa,” Food Policy 34, no. 2 
(2009): 198-209.

2.	 Philip G. Pardey and Jason Beddow, Agricultural 
Innovation: The United States in a Changing Global 
Reality (Chicago: The Chicago Council on Global 
Affairs, April 2013), http://www.thechicagocouncil.
org/UserFiles/File/GlobalAgDevelopment/Report/
Agricultural_Innovation_Final.pdf.

3.	 Food and Agriculture Organization of the United 
Nations (FAO), The State of Food and Agriculture 2014: 
Innovation in Family Farming (Rome: FAO, 2014).

4.	 World Health Organization (WHO), “Global Database 
on Child Growth and Malnutrition,” accessed March 20, 
2015, http://www.who.int/nutgrowthdb/about/en/.

5.	 World Health Organization (WHO), Global Status 
Report on Noncommunicable Diseases 2010 (Geneva: 
WHO, 2011).	

6.	 The World Bank, World Development Report 2008: 
Agriculture for Development (Washington, DC: World 
Bank, 2008).

7.	 Alene and Ousame, “The Impact of 
Agricultural Research.”

8.	 Pardey and Beddow, Agricultural Innovation.

9.	 Ibid.

10.	 Ibid.

11.	 Philip G. Pardey, Julian M. Alston, and Connie Chan 
Kang, “Agricultural Production, Productivity and R&D 
over the Past Half Century: An Emerging New World 
Order,” (Staff Paper no. P12-7, Department of Applied 
Economics, University of Minnesota, 2012).

12.	 Pardey and Beddow, Agricultural Innovation.

13.	 Ibid.

14.	 The Chicago Council on Global Affairs, Advancing 
Global Food Security: The Power of Science, Trade, and 
Business (Chicago: The Chicago Council on Global 
Affairs, 2013).

15.	 Ibid.

16.	 Gerald C. Nelson, Advancing Global Food Security in 
the Face of a Changing Climate (Chicago: The Chicago 
Council on Global Affairs, 2014).

17.	 Ibid.

18.	 International Food Policy Research Institute 
(IFPRI), 2014 Global Nutrition Report: Actions and 
Accountability to Accelerate the World’s Progress on 
Nutrition (Washington, DC: IFPRI, 2014).

19.	 Andrew D. Jones, Healthy Food for a Healthy World: 
Leveraging Agriculture and Food to Improve Global 
Nutrition (Chicago: The Chicago Council on Global 
Affairs, 2015).

20.	 Ibid.

21.	 Ibid.



The Chicago Council 
on Global Affairs, founded in 1922, 
is an independent, nonpartisan organization 
committed to educating the public—and influencing 
the public discourse—on global issues of the day. 
The Council provides a forum in Chicago for world 
leaders, policymakers, and other experts to speak 
to its members and the public on these issues. Long 
known for its public opinion surveys of American 
views on foreign policy, The Chicago Council also 
brings together stakeholders to examine issues 
and offer policy insight into areas such as global 
agriculture, the global economy, global energy, 
global cities, global security, and global immigration. 
Learn more at thechicagocouncil.org and follow  
@ChicagoCouncil.

332 South Michigan Avenue
Suite 1100
Chicago, Illinois 60604-4416
www.thechicagocouncil.org


