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Food systems today are under increa-
sing strain from population pressures, 
high input prices, changing consumer 

patterns, dramatic weather, and price shocks. 
As DuPont talked to governments, NGOs, 
and farmer organizations around the world, 
we came to realize that while people shared a 
common goal of  food security, not everyone 
shared a common language for understan-
ding the drivers of  food security or assessing 
vulnerabilities country by country. And, whi-
le literally billions of  dollars were being spent 
to address global food challenges, there was 
no comprehensive way to measure food se-
curity and the impact of  investments and 
collaborations at the local level. By creating 
a global index and providing open access to 
the data, we believe it will promote conver-
sation and collaboration among all stakehol-
ders across the food value chain, generate 
insights into how food security can be advan-
ced and stimulate action to feed a growing 
population. In this context, the Index looks 
at the underlying factors and key risk areas 
affecting food security within a structured, 
rigorous framework.
“Food security is defined as the state in which people 
at all times have physical, social and economic access 
to sufficient and nutritious food that meets their die-
tary needs for a healthy and active life”.
Using this definition adapted from the 1996 
World Food Summit, the Global Food Se-
curity Index (GFSI) considers the core is-
sues of  affordability, availability, and quality 
across a set of  109 countries. The index is a 
dynamic quantitative and qualitative scoring 
model, constructed from 28 unique indica-

tors, that measures these drivers of  food se-
curity across both developing and developed 
countries. The overall goal of  the study is 
to assess which countries are most and le-
ast vulnerable to food insecurity through the 
categories of  Affordability, Availability, and 
Quality and Safety. The Economist Intelli-
gence Unit (EIU) developed this tool in 2012 
with sponsorship from DuPont.

2015 Update - Global food security has made a ra-
pid improvement over the past year

We see a rapid improvement in global food 
security in the increased efficiency of  food 
systems and improvements in the nutritio-
nal quality of  the food to which populations 
have access. 
We also see it in the outcomes: 805m people 
were estimated to be chronically undernouri-
shed in 2012-14, down by 4.4% from 842m 
in 2011-13. Of  these 805m, around 791m 
live in developing countries, despite marked 
food security improvements in emerging 
markets and low-income countries over the 
past decades. The United Nations Food and 
Agricultural Organization (FAO) states that 
since the early 1990s the number of  people in 
developing countries suffering from under-
nourishment has fallen by more than 200m; 
nevertheless, about one in eight people in 
these regions remains chronically undernou-
rished1. Improvement is evident in almost all 
regions across the globe, but particularly in 
emerging markets (which have more food-
insecure environments), as macroeconomic 
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improvements enable more countries to 
establish the structures necessary to enable 
food systems to operate effectively. 
The 2015 Global Food Security Index (GFSI) 
displays these developments, revealing im-
provements in every region except Euro-
pe. Low-income and lower-middle-income 
countries around the world have led the way, 
recording the greatest overall increases in 
their scores and narrowing the gap between 
the most food-secure and least food-secure 
countries.
Such progress notwithstanding, global food 
insecurity remains a challenge. In particular, 
increased volatility of  agricultural produc-
tion, and also lower urban absorption ca-
pacity (as urban migration 
in many countries conti-
nues to rise and as GDP 
growth slows in over half  
the countries included in 
the index), are constraints 
on food security progress 
in almost every region. 
An overwhelmingly po-
sitive factor has been the 
fact that overall economic 
growth in the developing 
world over the past few 
years has led to improve-
ments in the structural areas that are essential 
to improving people’s access to a wider ran-
ge of  affordable, nutritious foods, including 
more extensive food safety-net programs, 
expanded crop storage capacity and dietary 
diversity. 
Food security challenges for developed and 
developing countries differ considerably. In-
vestment in infrastructure and food systems 
in low-income and lower-middle income 
countries is the key to narrowing the gap. 
Developing countries often lack basic infra-
structure, including storage, road and port 
facilities, while smaller incomes inhibit ac-
cess to and affordability of  nutritious food. 
Political risk and corruption frequently com-
pound structural difficulties in these countri-
es. Advanced, rich-world countries generally 
outperform developing countries, but they 
too experience food security challenges. Lo-

wer economic growth rates in rich-world 
countries than in emerging markets have ero-
ded affordability and have created challenges 
in adapting to urbanization. At the same 
time, a subsection of  the developed world, 
notably Europe, has recently faced increased 
political stability risk.
Additionally, although advanced economies 
have more diverse diets and higher con-
sumption of  high-quality protein and micro-
nutrients, they also have higher obesity levels. 
Obesity is a form of  malnutrition, which 
is defined as the excessive consumption of  
macronutrients and/or micronutrients, and a 
food security concern.

The Role of  Innovation in Me-
eting Food Security Challenges

Innovation is crucial to meeting 
key challenges

Dramatically increasing 
the global food supply is 
a daunting enough chal-
lenge on its own, but seve-
ral significant headwinds 
make the task even more 
complicated, undersco-

ring the need for innovative solutions.
Climate Change: While a rapid rise in agricul-
tural production is required to meet growing 
demand, other important factors -chiefly en-
vironmental issues- also come into play. Cli-
mate change has already begun to affect crop 
yields and threatens to cause greater damage 
as the century progresses2. Increased inci-
dences of  extreme weather associated with 
climate change -such as drought, consecutive 
days of  extreme heat, and flooding- are is-
sues that might be even harder to solve3. And 
the effects on developing countries will be 
even more severe. 
Climate change is also restricting the me-
ans by which production can be ramped up. 
Because of  the need to drastically reduce 
anthropogenic greenhouse gas emissions in 
order to avert the worst consequences of  
climate change, production gains must come 
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largely from intensification of  existing lands 
rather than expansion into new ones, which 
usually results in the increased emission of  
greenhouse gases as a result of  deforestation 
or the clearing of  savannah4. This necessita-
tes innovation along almost the entire agri-
cultural value chain.
Soil Quality: The process of  intensification 
is exacerbated by soil quality issues in criti-
cal production and consumption regions. In 
China, which relies on around 7% of  glo-
bal arable land to feed 20% of  the world’s 
population, the Ministry of  Land Resources 
recently reported that 19% of  such land is 
polluted, more than 40% is degraded due 
to “soil and water loss, soil impoverishment 
and Stalinization”, and over half  is severely 
deficient in total organic matter. High con-
centrations of  heavy metals that have lea-
ched out of  nearby mines and industrial sites 
are the most significant culprit, but excessive 
dependence on chemical fertilizers has also 
played a major role5. In most of  Sub-Saharan 
Africa (SSA), the opposite problem has long 
limited yield growth: lack of  fertilizer use is 
believed to be the principle reason African 
yields did not improve during the Green Re-
volution6. 
Water Depletion: Climate change is already 
affecting water availability in numerous ways, 
as precipitation patterns change or become 
more intense, major storm tracks such as 
El Nino shift, and extreme weather events 
become common. Areas that are currently 
subject to dry conditions will get drier, and 
those with already-high levels of  rainfall will 
get wetter7. Underground water pollution 
is also a significant issue, notably in China8. 
In addition, the unsustainable use of  critical 
aquifers in Asia and North America has re-
sulted in extractions significantly above the 
natural ability of  the aquifers -which  serve 
1.7 billion people- to replenish themselves9.
Yield Plateaus: It is possible that key produc-
tion regions for wheat and rice -northern Eu-
rope and China,  respectively- have reached 
yield plateaus, which will require investments 
in new techniques to either increase yields in 
those regions or improve yields in regions 
that have more potential10.

Every Sector Is Heeding the Call for Innovation

Governments, international institutions, 
NGOs, private companies and universities 
are all investing significant sums to develop 
innovative solutions to these problems. Go-
vernment support, in the form of  basic rese-
arch funding and other incentives, frequently 
acts as an important catalyst for innovation 
in the private sector. But impact lenders, 
foundations and NGOs are also playing an 
ever-larger role, especially in efforts to help 
small farmers increase their productivity and 
in urban agriculture start -ups- thanks to in-
novative business models and a risk toleran-
ce that governments generally cannot afford. 
Where these models have been successful, 
governments have often stepped in to scale 
up the projects. Several companies and insti-
tutions are also forging connections between 
sustainable agricultural technology providers 
and policymakers.

Smallholder Farmers: Crucial to Food Security

One size does not fit all. According to a 2013 
report on smallholder farming by the Con-
sultative Group to Assist the Poor (CGAP), 
an estimated 2.5bn people reside in about 
500m small farmer households in the deve-
loping world11. Although there is no one de-
finition for a such a farm, it generally applies 
to those where production “occurs on less 
than two hectares of  land, is characterized 
by low yields, low quality, poor linkages and 
little access to finance”12. 

Small farmers must raise their yields… 

Improving smallholder production is essen-
tial to raising global agricultural yields, but 
even more important for enhancing food se-
curity, as these farmers often are among the 
world’s poorest and it is estimated that about 
60% of  them farm for subsistence13. Their 
ability to increase production will largely de-
pend on improving their access to better in-
puts, particularly fertilizers and seeds, as well 
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as training to develop more efficient practi-
ces. In the context of  the Maputo Declara-
tion, many African governments have begun 
subsidizing fertilizer and seed costs and inve-
sting heavily in improved extension services 
and agricultural infrastructure. Private com-
panies and NGOs have also entered this spa-
ce, often making use of  digital technologies, 
while policymakers are helping to scale up 
the number of  farmers who can access them. 

…Which means raising cash.

Techniques pioneered by impact lenders 
such as Root Capital and Oikos have ope-
ned up short-term financing to smallholders 
who generally belong to cooperatives and 
grow cash crops for export, for which there 
are large, consistent buyers whose contracts 
can serve as collateral. Their work eventually 
opened the door to local commercial lenders 
and policy banks, which have brought con-
siderably more capital to the sector. While 
the model represents a major advance for 
millions of  smallholders, those who qualify 
for such loans represent only about 10% of  
the total-mostly coffee bean farmers in La-
tin America, where there are long-standing 
traditions of  cooperatives14. As of  2013, the 
“total amount of  debt financing supplied 
by local banks to smallholder farmers in the 
developing world [was] approximately $9 bil-
lion”, which meets less than 3% of  the esti-
mated total smallholder financing demand 
excluding China15. 
International partnerships to improve seed 
varietals. Improved seed varieties are an es-
sential component of  protecting yields on 
smallholder farms from crop diseases, pests 
and weeds, as well as from extreme weather 
events such as drought and flooding. With 
the exception of  a few large middle-income 
countries, private-sector investment in agri-
cultural R&D is largely absent in the deve-
loping world, and public-sector funding, 
while improving in many countries, remains 
too low to address the challenges. The flow 
of  aid is still significantly below desired le-
vels, but the Gates Foundation and USAID 

are funding projects to develop seed varie-
ties that will benefit farmers in developing 
countries while also improving capacity bu-
ilding at national R&D agencies. With fun-
ding from UKAID and the Gates Founda-
tion, Cornell University runs the Durable 
Rust Resistance in Wheat project to track the 
spread of  wheat rust, a pathogen that has hi-
storically caused significant yield losses, and 
develop new varieties that resist the patho-
gen and endure high-stress weather events. 
Toward the end of  the millennium, outbre-
aks began again in East Africa, and it is esti-
mated that about two-thirds of  global whe-
at production, including more than 80% of  
production in Sub-Saharan Africa (SSA), is 
climatically vulnerable to wheat rust. Cornell 
is coordinating research with 20 institutions 
around the globe16. The Water Efficient Mai-
ze for Africa (WEMA) project is developing 
new varieties of  maize with better tolerance 
for drought. The project is a public-private 
partnership, with the Gates Foundation and 
USAID working with Monsanto, which sup-
plied the genetic material. Coordinating with 
national agricultural research systems in five 
African countries, the project is developing 
drought-tolerant corn varietals using three 
different techniques -conventional breeding, 
marker-assisted selection and genetic mo-
dification- that fit the variety of  regulatory 
approaches. In trials, the new seeds, set to be 
released in 2017, have yielded 20-30% higher 
production levels than those of  conventional 
hybrids17. 
Genetically modified (GM) seeds: For the 
most part, these international partnerships 
are improving seed varieties via conventio-
nal breeding techniques, but some projects 
are developing GM seeds. One example is a 
Bt eggplant that is suitable for Bangladesh, 
which was developed by an Indian seed com-
pany and scientists from Cornell University, 
with funding from USAID. The eggplant has 
resistance to pests that often cause yields to 
drop by as much as 50%, forcing farmers 
to regularly apply high levels of  dangerous 
pesticides18. Its commercialization in Ban-
gladesh was approved in early 2015, but it 
continues to be prohibited in the Philippines 
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and India, which, as a top global producer 
of  eggplant, could reap important economic, 
health and environmental benefits from its 
approval19. Researchers in Uganda are cur-
rently in field trials for a transgenic bana-
na that has built-in resistance to a bacterial 
disease that, by causing discoloration and 
early ripening, costs the Great Lakes region 
around $500m annually. However, even if  
trials prove to be successful, farmers there 
will not benefit, as planting the crop would 
be prohibited in Uganda and Kenya20. Many 
scientists who argue in favor of  more open 
regulatory frameworks for GM crops em-
phasize that developing countries, and par-
ticularly smallholder farmers who have limi-
ted access to agricultural inputs, are hurt the 
most by bans on such crops. Country restric-
tions on the planting of  GM crops are ba-
sed principally on the Cartagena Protocol on 
Biosafety under the UN Convention on Bio-
logical Diversity, which allows governments 
to “restrict the release of  products into the 
environment or their consumption even if  
there is no scientific evidence that they are 
harmful” 21.23 Opponents of  the crops have 
cited the potential development of  super 
weeds, concerns over food sovereignty if  
companies are allowed to patent seeds, and 
possible health effects to humans. These 
concerns, however, have yet to be confirmed 
by evidence22. A report commissioned by the 
European Commission in 2010 “summarized 
the results of  130 research projects involving 
more than 500 independent research groups 
and concluded that biotechnology is not per 
se riskier than conventional plant breeding 
technologies23. Genetically modified crops 
have also brought significant benefits to far-
mers in the developing world. India’s adop-
tion of  Bt cotton in 2002 has allowed it to 
jump from being a net importer of  the fiber 
to the world’s second-largest exporter, while 
also drastically reducing the application of  
dangerous pesticides and raising economic 
returns for farmers24. Similar results have 
been found in China, where it is estima-
ted that Bt cotton accounts for half  of  the 
crop planted25,26. There are indications that 
a number of  developing countries that cur-

rently limit or prohibit the planting of  GM 
crops are looking to reverse course and in-
crease the capacity of  their seed industries to 
develop and commercialise GM seeds. Since 
2002, Bt cotton has been the only GM crop 
allowed to be grown in India27, but Prime 
Minister Narendra Modi recently approved 
field tests for transgenic crops, which had 
been banned since 201028. The regulatory 
environment in China is more complicated: 
the country is the sixth-largest producer of  
GM crops in the world by area, but currently 
allows the planting of  only six such crops.47 
The central government invested $3.5bn in 
basic research for biotechnology in 2008, but 
the current administration has sent mixed 
signals regarding the commercialization of  
GM crops.48 At the same time, past public 
investments in biotechnology are  beginning 
to produce results. 
Using genome editing, Chinese researchers 
recently bred a variety of  wheat that is resi-
stant to powdery mildew, a fungal pathogen. 
The regulatory decision on its commerciali-
zation is pending29. 
Urban Agriculture: There has been conside-
rable interest in urban agriculture as a tool 
for improving food security for low-income 
city residents; the topic has become even 
more relevant in light of  increasing urbani-
zation in the developing world. Questions 
about scalability persist, and policy guidan-
ce is still hindered by a lack of  data, but the 
sector is gaining acceptance in the develo-
ped world, including among policymakers. 
In the United States, the USDA’s National 
Institute of  Food and Agriculture (NIFA) 
supports urban agriculture projects as a tool 
in its multipronged approach to addressing 
food insecurity and nutrition in low-income 
areas, particularly for residents of  food de-
serts where access to affordable and nutri-
tious food is extremely limited. The institute, 
which offers competitive matching grants to 
urban agriculture projects that aim to incre-
ase food security while also providing nutri-
tional education and job training, released 
$5 million in funds in 2014. To help develop 
more data on the sector, NIFA stipulates that 
grant recipients make their results available 
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to researchers30. Because scalability remains a 
major limitation for urban agriculture, NIFA 
also teams up with groups that provide si-
gnificant amounts of  nutritious food to low-
income urban residents, such as food rescue 
operations, food banks and nutrition educa-
tion programmers. Every day, City Harvest, a 
food rescue group that has operated in New 
York City for more than 30 years, picks up 
about 136,000 pounds of  fresh food from 
restaurants, manufacturers, bakeries and 
farms and distributes it to 500 community 
kitchens that serve about 500,000 people.
Although not engaged in urban agriculture, 
City Harvest shares many of  the same goals 
and initiatives: it prioritizes the delivery of  
nutritious foods, such as fresh produce, meat 
and dairy; offers nutrition and cooking clas-
ses; and hosts farmers’ markets that distri-
bute 20,000 pounds of  fresh produce twice 
a month in eight locations around the city31. 
The NGO relies almost entirely on private 
donations, but NIFA recently awarded the 
group a five-year supplemental nutrition as-
sistance program (SNAP) education grant to 
“motivate and mobilize” SNAP-eligible con-
sumers to purchase more produce with their 
food stamps. The group will draw upon its 
background in community cooking courses, 
as well as its relationships with retailers, to 
offer shopping tips. For 2015, the USDA 
made $31.5 million in similar grants available 
through its Food Insecurity Nutrition Incen-
tive (FINI) programmed, authorized by the 
2014 Farm Bill32. Groups such as Growing 
Power, operating in Milwaukee and Chica-
go, have teamed up with city governments 
to train low-income residents in urban agri-
culture, and also help them obtain industry 
certifications, develop distribution plans for 
their products, and get their enterprises up 
and running33. Its Milwaukee farm -loca-
ted across the street from a public housing 
project that is three miles from the nearest 
grocery store- provides $16 food packages 
for low-income customers that can feed a fa-
mily of  four for a week34. 
Urban agriculture in the developing world 
has generated policy support in a variety of  
forms. With funding from several interna-

tional agencies, the Food and Agricultural 
Organization (FAO) of  the UN has teamed 
up with municipalities in a number of  Latin 
American and African countries on “micro-
gardening” projects where low-income resi-
dents employ intensive vegetable production 
techniques on small urban plots35. Although 
these gardens benefit the participants, scala-
bility remains an issue-none of  the projects 
reached more than 11,000 households. The 
decision to support urban agriculture in the 
developing world is further hindered by a 
dearth of  reliable data about its reach and 
effectiveness, as many countries can provide 
only limited, if  any, household data36. One 
of  the few studies on the topic was carri-
ed out using the World Bank’s Rural Inco-
me Generating Activities (RIGA) database, 
which taps into a number of  Living Stan-
dards Measurement Studies (LSMS) and 
other nationally representative household 
data sources for 15 low-income countries in 
Asia, Africa and Latin America. It determi-
ned, with some qualifications, that the num-
ber of  households earning some income 
from urban agriculture was often high, “ran-
ging from 11% in Indonesia to nearly 70% 
in Vietnam and Nicaragua”, but in only five 
countries did it represent more than 10% of  
total income. The study’s most important 
discovery, perhaps, was a clear association 
between participation in urban agriculture 
and improved dietary diversification, which 
is often used as a proxy for food security for 
low-income populations37. Its authors con-
cluded the study on a cautionary note, ur-
ging policymakers in the developing world 
to think twice before deciding to shut down 
urban agriculture projects for public health 
reasons, as in the absence of  a viable alterna-
tive food source, doing so could deprive low-
income populations of  a principal source of  
dietary diversity. However, they also stopped 
short of  recommending policy support for 
it, as limited public resources might be bet-
ter spent on employment promotion, which 
would improve purchasing power, or on en-
hancing the efficiency of  urban food mar-
kets38. Evidence from rural areas suggests 
that the relationship between farming one’s 
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own food and improved nutrition is stron-
ger where there is inadequate market access. 
When access to more diverse foods is less 
of  a problem, the difference in nutrition 
outcomes for farmers and non-farmers in 
rural areas is reduced, as non-farmers can 
purchase the same products farmers grow39. 
The availability of  nationally representative 
household data in the developing world has 
improved over the past decade, but a critical 
element -sustained funding and capacity-bu-
ilding technical support for national statisti-
cal agencies- is still necessary to accurately 
measure the effects of  urban agriculture. 
The LSMS-Integrated Surveys on Agricultu-
re Program, funded by the Gates Founda-
tion and the World Bank, is addressing this 
void for eight countries in Africa, focusing 
on issues such as the availability and quality 
of  food consumption, crop production and 
livestock data40. Its survey data include geo-
reference points within urban areas, thereby 
overcoming a major challenge: individual 
country definitions of  urban, peri-urban and 
rural vary greatly, making it difficult to com-
pare data and understand the true nature of  
urban agricultural operations. 
Although a lack of  data and research curren-
tly limits general policy recommendations on 
urban agriculture in the developing world, 
Dr. Alberto Zezza, a senior economist at the 
World Bank, recommends that policy deci-
sions on whether to fund urban agriculture, 
and what type of  projects to fund, be tailo-
red specifically to each environment, relying 
on sound data. In China, for example, con-
cerns over food safety and quality, coupled 
with a rising population, often generate a 
premium of  400-500% on organically grown 
food, versus an average of  around 100-150% 
in the United States41. Such premiums could 
make investments in urban agriculture more 
viable-which would be especially helpful to 
low-income farmers.
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