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ABSTRACT: The 2014 Eisenhower School Agribusiness Industry Study analyzed elements of
the domestic and international agribusiness sector through discussions with analysts, business
leaders, and industry experts, as well as visits to domestic and foreign farms, markets, research
facilities, and government organizations. Our findings show that, as the world population grows
to an estimated nine billion people by 2050, food security and food safety will become critically
important factors to population security and stability. Moreover, as the world population grows
in both numbers and prosperity, the demand on the world’s food production and supply chain
systems will become more intense than ever before. Technologies, such as genetically enhanced
crops, can be leveraged to ensure food demands are met, but government policies and civil
society can impede the use of much of these technologies. Furthermore, the inability of countries
to produce food at near max-capacity levels has the potential to drive global food prices higher,
as demand increases and production doesn’t keep up with that demand. While many countries
seek to internally produce enough food to feed their own populations, there are almost no
countries that have this ability. Interdependence for food security in the world is increasing, not
decreasing as many countries now rely on other countries to grow and supply at least a portion of
the food needed and desired. US government and Department of Defense efforts to help
countries maximize food production, encourage free and robust trade of agricultural products,
improve transportation systems and keep them secure, and help to build more effective
governance will help reduce the spikes in food prices that can fuel instability and violence as the
world’s population grows and demands for more and different types of food increases.
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Domestic:

United States Department of Agriculture (USDA) Outlook Forum, Arlington, VA
Smithfield Foods, Smithfield, VA

Beltsville Agricultural Research Center, Beltsville, MD

United Nations Food and Agriculture Organization, Washington, DC
United Nations World Food Programme, Washington, DC

North Carolina State University, Raleigh, NC

Bayer CropScience, Raleigh, NC

BASF Corporation, Raleigh, NC

Monsanto Company, Raleigh, NC

CME Group, Chicago, IL

Chicago Board of Trade, Chicago, IL

Iron Street Urban Farm, Chicago, IL

The Plant, Chicago, IL

Chicago High School for Agricultural Science, Chicago, IL
Pinney-Purdue Agricultural Center, Wanatah, IN

Smoker Farm, Wanatah, IN

Abbett Farms, LaCrosse, IN

International:

Office of the U.S. Minister-Counselor for Agricultural Affairs, Beijing, China
Beijing Agricultural Carnival, Xiaotangshan/Changping District, China

Sun Cherry Orchard, Beijing, China

Shared Harvest Organic Farm, Beijing, China

Huaxia Dairy Company, Beijing China

Syngenta AG, Beijing, China

U.S. Consulate, Guangzhou, China

U.S. Agricultural Trade Office, Guangzhou, China

Jiangnan Fruit and Vegetable Market, Guangzhou, China

Qingping Dried Goods Market, Guangzhou, China

Guangdong Natural Healthy Food Company, Ltd., Guangdong Province, China
Cargill Dongguan Oil Crushing Plant, Dongguan, China

Machong Port, Dongguam, China

Office of the U.S. Minister-Counselor for Agricultural Affairs, New Delhi, India
U.S. Defense Attache, New Delhi, India

Tyagi Farm, Badshahpur, New Delhi, India

Azadpur Subji Mandi Fruit & Vegetable Market, New Delhi, India

Khari Baoli / Chandni Chowk Wholesale Nut Market, New Delhi, India
Karnal Grain Mandi (Wholesale market), New Delhi, India

John Deere Sirhind Works, Patiala, India

Chandigarh Roller Flour Mills PVt. Ltd., Chandigarh, India

Big Bazaar Supermarket, Elante Mall, Chandigarh, India



Office of the Punjab Ministry of Agriculture, Chandigarh, India
Wal-Mart Cash and Carry Store, Chandigarh, India

Organizations that Provided Presentations at NDU:

Land O’Lakes, International Development Division

United States Department of Agriculture, Economic Research Service (ERS)
American Farm Bureau

Produce Marketing Association
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Woodrow Wilson International Center for Scholars

Bunge North America

McLarty Associates

Johns Hopkins University, The Paul H. Nitze School of Advanced International Studies
McCormick and Company




Introduction

This report is based on the research and study conducted by the sixteen members of the
2014 agribusiness seminar group, who collectively examined agribusiness and its related impact
on US national security and global interests. Adequate provision of food is a commonly
acknowledged societal challenge for the 21% Century, but it is also important for national
security professionals to recognize that food security is also linked to instability and conflict. As
this report is intended for national security professionals, information on the humanitarian
element of food security is outlined, but limited in detail. Humanitarian challenges are well
documented in other publications and reports. This report focuses specifically on the health of
the agribusiness industry and the nexus between food insecurity and sociopolitical instability.
Within this context, this report attempts to provide an executive summary of two key findings
and several policy recommendations. The first key finding is that the US agribusiness sector
provides a major strategic advantage to the United States and has underpinned much of the
country’s success over the past century. The second major finding is that global economic and
social trends are creating a world where food security will play an increasingly important role in
affecting sociopolitical instability that can result in violence. The efforts of the United States to
strengthen its domestic agriculture industry and improve the agriculture industries in other
countries will help improve global food security help create a more secure and prosperous world.
These are clearly objectives that are in the best overall interests of the United States and its
people.

Following the violence that occurred in conjunction with the 2007-08 record global food
prices, the United Nations World Food Programme (WFP) conducted research to determine if
there was a link between food insecurity and violent conflict. The research suggests that future
social unrest is likely if the global community does not address food security in the coming
decades. A recent report on food security in Asia suggests that, “[t]he spike in global food prices
in 2007-08 not only led to riots on several continents, it also reawakened fears about the world’s
future ability to feed itself, as growing populations place greater demands on agricultural systems
operating in increasingly difficult environmental and climatic conditions.”* The failure to focus
efforts to develop sustainable food security may impact global security and could adversely
affect the national interests of the United States. It is, however, important to recognize that the
link between food insecurity and violence is often ambiguous, complex and highly situational
dependent, yet strong correlations often exist.?

Food security is defined as a situation “when all people, at all times, have physical, social
and economic access to sufficient, safe and nutritious food which meets their dietary needs and
food preferences for an active and healthy life.”® As the world population is expected to increase
by 1 billion over the next 10 years and rise above nine billion by 2050, the challenges of feeding
this population, while keeping food prices from spiking to levels that may fuel civil unrest, will
provide significant challenges for governments of developing countries and policy makers in the
more developed world. The growing populations of the world, coupled with many developing
economies and rising per capita income, suggest that the demand for both greater quantities and
different types of food will greatly increase in coming decades. The United Nations Food and
Agriculture Organization (FAO) predict that by 2050, food availability and access must increase
by as much as 70% in order to provide for a dramatic spike in population.®

Food security, and efforts to reduce food-related violence, will not only require increased
food production to keep up with the increasing and changing dietary demands of the food



market, but also improvements in getting food to the people who need it. Furthermore, good
governance remains one of the key elements of enabling food security and minimizing potential
destabilizing effects. Trade policies, investment in infrastructure, choices of regulation and
subsidies, and the ability to provide physical security will drive many of the food security
solutions for the coming decades. Conflict and political uncertainty, weak governance, poor
infrastructure, limited use of available technologies, and the effects of climate change will likely
continue to be sources of food insecurity. The solutions for improving food security and
reducing its destabilizing effects will likely be found in solutions for these underlying and more
broad sociopolitical problems.

Industry Defined

IBIS World defines agribusiness industry as “businesses that directly engage in or
directly benefit from agricultural activities. Businesses in this industry may produce agricultural
commodities; buy agricultural produce or supply goods and services to farms and the agriculture
industry. This industry focuses on the food-supply chain up to, but not including, the point of
retail sale.”® (See Appendix 1, Figure 1, Agriculture Value Chain.) The cumulative value of all
revenue from agribusiness — from farms to the table — exceeded $20 trillion in 2012, or nearly 30
percent of the word’s entire economy.’ According to the United Nations Food and Agriculture
Organization (FAO), nearly one in three people work in agriculture worldwide.®

The United States and other developed countries have relatively mature agribusiness
industries while agribusiness in most developing countries have significant gaps, but are
improving. In fact, the solutions to many of the world’s food and related economic challenges lie
in the agribusiness sector within many of the developing countries, particularly in Asia and
Africa.

Current Conditions and Outlook

The agribusiness industry is a vital, yet often underappreciated element of human security
and economic development. The period following World War Il, in particular, saw tremendous
improvements in food production, processing, and distribution infrastructure, resulting in food
prices dropping by 35 to 66 percent from the early 1900s to today.® (See Appendix 1, Figure 2,
Agricultural Price Index and Population Trend, 1900-2010.) While the world as a whole has
made progress towards greater food security and reduced poverty, the rising income levels of the
growing population and the associated demands for more food, water, and energy are creating
greater stresses on the global food systems. Even though population growth rates are slowing,
agricultural productivity is also slowing and food demand may remain close to supply over the
next several decades, resulting in less stable food prices and, potentially, greater instability as a
result. This section outlines a few key elements of the current and projected food security
situation and provides some insight into the associated challenges that can spark or possibly even
fuel sociopolitical violence. Additional detail and analysis on US strengths and weaknesses, as
well as global opportunities and threats can be found in Appendix 2, Strengths, Weaknesses,
Opportunities, and Threats (SWOT) Analysis.



Domestic Situation.

Over the past 100 years, the United States has experienced impressive advancements in
the agribusiness industry resulting in an abundant, affordable, and safe food supply for its
people. Good governance, innovation, and industriousness drove the vitality of America’s
agriculture industry during the 20th century and underpinned much of its security and prosperity.
Some of the primary innovations include the mechanization of modern farm equipment, seed
research and development, advancements in chemistry, and trade policy and strong government
support that promote global exports of American agricultural products. These advancements
resulted in a globally connected, industrialized food production system, which is able to
maximize crop production capacity.

The dynamism of America’s agriculture industry during the 20" century was a model of
exceptional scientific and technical innovations as well as public and private partnerships. The
industry started to transform in the latter part of the 19" century from its conventional form as a
result of the nations second industrial revolution (or technological revolution). The process of
transformation gained momentum after the end of WWII as military personnel returned home
and began migrating from rural areas to urban areas seeking a better quality of life for their
families. During this period the nation experienced technological advances in materials and
manufacturing, developments in business practices and banking, and strategic federal monetary
and fiscal policy that strengthened infrastructure for energy, water, transportation, and
commerce. Collectively, these societal advancements set the anchors for agronomic and
economic structures that endure to enable extremely high domestic agricultural productivity,
economic prosperity, and the ability to project power and influence abroad.

The transformation of America’s agriculture industry benefitted significantly from
executive and congressional security and resource strategy priorities that led to the establishment
of an independent Department of Agriculture in 1862 and later, in 1889, the department’s full
cabinet-level status.’® Among the many noteworthy acts were the Morrill Act of 1862, which
established the Land-Grant college system (still used today for research, development, and
agribusiness education); the Plant Act of 1930, which provided patent protection for asexually
reproduced plant varieties; ! the Agricultural Adjustment Act of 1933, which initiated America’s
first subsidies after the great depression to counteract the overproduction of agricultural
commodities that were causing farmers to fail as a result of the lowest agricultural prices in
America since the 1890s (although beneficial when enacted, these early subsidies led to
inefficiencies into the 21% century);*? the Farm Credit Act of 1933, which helped farmers receive
loans for agricultural endeavors;*® the Agricultural Act of 1948, which enacted mandatory price
supports for basic commodities (90 percent of parity);!* and the Patent Act of 1952, which
provided patent rights for agricultural innovations (equipment and processes).*

Scientific and technological innovations led America’s agricultural industry to become
the world standard for efficient farming. Some of these innovations included advancements in
agricultural processes and techniques, evolutions in farming machinery, improvements in
irrigation technology, innovations in seed breeding and treatment, advancements in weed and
pest control, the application of information technology and automation, and the growth of the
biotechnology industry. Collectively, these advancements enabled America’s farmers to double
output between 1948-2011 with only a .07 percent annual growth in inputs (this equates to an
average annual growth rate of 1.49 percent).'® The increased productivity of the US agriculture
industry was impressive, with corn yields increasing 700 percent, cotton yields increasing 400
percent, soybean yields increasing 300 percent, and wheat yields increasing 250 percent from



1930-1990.1" As an example, "...the United States average corn yields increased from 34 bushels
an acre in the 1940s up to 121 bushels per acre by the 1990s and then up to 156 bushels per acre
by 2007. Yields of corn greater than 200 bushels an acre are now common among farmers using
the best new seeds and the most sophisticated practices."!® Although other challenges have
emerged as a result of this growth, the impact of these changes has ultimately resulted in an
advanced state of food security in the United States and other developed nations.

Today, agribusiness in the United States is considered a mature industry and, both
directly and indirectly, contributes to the economic vitality and security of the United States.
According to the USDA’s Economic Research Service (ERS), agriculture and related industries
contributed $775.8 billion, or 4.8 percent, to the US gross domestic product in 2012. (See
Appendix 1, Figure 3. Value Added to GDP by Agriculture and Related Industries, 2005-12.)
Farms contributed $166.9 billion, about one percent of GDP. Agriculture is also a strong export
business where approximately 20 percent of total production goes to the export market
accounting for a $37.1 billion trade surplus in 2013. Of note, China became the largest importer
of US agricultural products in 2010 and accounted for $25.9 billion in 2013, which is almost
double from the $4.6 billion in 2009. Additionally, agriculture and related industries provide
about 9.2 percent of employment in the United States with on-farm employment accounting for
about 2.6 million jobs and about 13.9 million jobs in related industries.*®

While US agribusiness is practically the strongest in the world, the USDA estimates that
only 85.5 percent of US households were food secure in 2012. The remaining 14.5 percent of
households were food insecure at least some time during the year, including 5.7 percent (7.0
million households) that had very low food security. For US households with incomes at or near
the poverty line, the degree of food security appears to have a strong correlation with national
economic trends.

Global Situation.

Agriculture, as the largest employment sector in most developing countries, is critically
important in efforts to reduce poverty and hunger and increase food security throughout the
world. Factors such as production shortfalls, distribution limitations, price volatility, and trade
disruptions are global food security risks that contribute to food insecurity challenges.?® As
commodity prices fluctuate and the market is stressed by growing populations, higher incomes,
urbanization, changing diets, and increased consumption of the main agricultural commodities,
agricultural policies will need to address the volatility of food markets to mitigate the risk of
food insecurity. Challenges such as the limited availability of agricultural land, rising production
costs, growing resource constraints (particularly energy and water) and changing climate
conditions are expected to impact global agricultural production levels.?* The inconsistent nature
of the business environment, rule of law, government policies, and social customs around the
world will generate additional challenges for agriculture and agriculture production that will
continue to be a serious threat to food security around the globe.

Today, the world agricultural system produces enough food to provide food security
throughout the world, yet questions remain about the future. The current world population of 7.2
billion is projected to increase by 1 billion over the next 12 years and reach 9.6 billion by 2050,
with more than half in Africa.?? The UN FAO projects that the world must nearly double its food
supplies by 2050, with 70 percent of the increase coming from technology, 20 percent coming
from new arable farming land - probably in South America and Africa, and 10 percent coming
from more efficient farming cycles.?®



Production growth has also been slowing over the past decade. Gains in production are
expected to increase by approximately 1.5 percent per year over the next decade, which is much
lower than the 2.1 percent growth between 2000-2010. While the population growth rate is also
declining - estimated at 1.5 percent per year currently and dropping to 0.5 percent per year in
2050 - the increase in average incomes and changing diets will have a significant impact on
increasing demand.?* As incomes increase, people tend to eat fewer grains and increase their
consumption of meat and high value foods. Therefore, a productivity growth rate that just keeps
up with population growth rates will not likely be enough to meet demand.

In addition, people will continue to move from rural to urban areas. Currently, about half
of the world’s population lives in rural areas, but by 2050 over 70 percent of the population is
expected to live in urban areas.?® (See Appendix 1, Figure 4. By 2030, Nearly Two-thirds of the
World’s Population Will Live in Urban Areas.) The significant increase in urbanization will
mean a change in lifestyles and consumption patterns for many people. When urbanization is
combined with rising incomes, people will further diversify their diets, resulting in less
consumption of grains and other staples, and more consumption of meat, dairy products,
vegetables, fruits and fish. Consumption in Eastern Europe, Central Asia, and Latin America is
expected to rise more rapidly than other areas.®

Food insecurity is a major challenge in the world today. The UN FAO reports that about
840 million people, or about one in eight people, suffer from chronic hunger, which, in turn,
affects productivity and human security. This is, however, a 17 percent decline in total numbers
of people since 1990. This situation is especially true for Asia and Sub-Saharan Africa, which
accounts for 43 percent of the total affected population.?” (See Appendix 1, Figure 5. Food
Security Risk Index 2013 for a graphic of affected regions.)

Additionally, many experts expect prices to remain above average for both crop and
livestock products. These predicted higher prices drive concerns that a significant number of
people will remain undernourished or malnourished because of the financial inability to buy
food. Even today, about 20 percent of the world’s population lives on less than $1.25 per day.
Although this income equality challenge will not be completely resolved, the number could
decline by 2050. Research indicates that in lower income-level countries people spend a higher
percentage of their disposable income on food.?® Thus, if there is a shock to the food system and
commodity prices rise, those in low-income countries, who already spend a disproportionately
large amount on food, will be the hardest hit, which could cause social instability and violence.

Food Security and Sociopolitical Conflict

The instability in North Africa and the Middle East in 2008 and 2011 that occurred in
conjunction with spikes and record high food prices has generated significant interest in the
nexus between food security and violence. While the underlying causes of unrest are highly
complex and very situational dependent, there appears to be two key elements to the nexus
between food security and violence. The first is that spikes in food prices, particularly in
countries where food subsidies are prevalent, can ignite or fuel grievances associated with the
perceived failure of governance. The second is that, despite the more severe impact that higher
food prices have on the more poor rural populations, civil unrest and violence often occurs
within the higher income urban demographic that has a greater ability to mobilize protests.

The violent protests that spread across North Africa and the Middle East in 2007-8 and
again in 2011 are often blamed, to some degree, on the sharp increases in food prices that
occurred at the same time. A report produced by the New England Complex Systems Institute in



2011 suggests that the spike in food prices created the “precipitating condition for social
unrest.”?° (For a graphic representation, see Appendix 1, Figure 6. Food Price Shocks and Violence.)
The report points out that people expect their governments to look out for the well being of their
citizens. This expectation includes food security, which is one of the keys elements of
government legitimacy. The report further explains that, in today’s increasingly interdependent
world where many countries rely on imports for food needs and suffer from poverty, “...political
organizations may be perceived to have a critical role in food security.” Additionally, [f]ailure to
provide security undermines the very reason for existence of the political system. Once this
occurs, the resulting protests can reflect the wide range of reasons for dissatisfaction, broadening
the scope of the protest, and masking the immediate trigger of the unrest.”3°

In the book Food Security and Sociopolitical Stability, an in-depth study on this issue, the
authors explain that,

Strong correlations between food availability or food access and sociopolitical stability
often exist — but certainly not always and everywhere. The linkages are, however,
variable across space and time, highly conditional on the responses of multiple private
and state actors, and difficult to pin down causally. Sociopolitical unrest, like market
shocks, often has strong behavioral foundations that intersect with underlying structural
pressures to spark extreme social events... Governments that have previously employed
policies, such as food subsidies, intended to make people feel secure about their access to
food are sometimes perceived as reneging on that commitment when food prices rise
sharply...leading to unrest that is at once food- and politically-based. !

This book also points out that, while many people believe food price shocks cause
violence due to the impact on the poor, this is not usually the case. The author explains, “riots in
response to a staple food price spike rarely occur among the most food insecure and politically
marginalized peoples...Rather, it appears that rioters are disproportionately better-off,
predominately urban populations.”®? Younger populations with fewer or poor job opportunities
may also be more sensitive to food price shocks. “[O]rganized violence might also emerge in
response to attractive profit opportunities where individuals with a low opportunity cost of
time...become willing to fight when the prospective spoils from rebellion become sufficiently
attractive. Regardless of whether greed or grievance accounts for unrest, both should be strongly
correlated with exogenous shocks to food prices.”®® As urbanization increases, overall income
levels rise, yet high un- or under-employment exists in lower income developing countries, the
risk of violence fueled by food price spikes may increase.

While agriculture has made tremendous advances over the past 50 years, there remains
uncertainty about the future as human society evolves and puts greater stresses on the agriculture
industry. The current conditions, outlook, and challenges outlined above provide just a brief
glimpse of some of the impacts that the strength or weaknesses of agriculture can have on
society’s stability and prosperity. Moreover, our agriculture industry study group was
consistently reminded of the critical role of good governance.

Government Goals

As highlighted above, agriculture is often the foundational sector of a thriving economy.
Therefore, governments, especially those in developing countries, must make a concerted effort



to develop and implement fact-based and economically sound agriculture policies that stimulate
productivity and improve distribution systems. Meeting the food needs of tomorrow’s society
will require improvements to farming practices in less developed countries, acceptance of more
transgenic plants, less restrictions to trade, improved storage and transportation infrastructure,
and increased stores of commodities to help dampen price shocks.

The real challenge for low-income countries to secure stable access to food, either
presently or in 2050, is mostly dependent upon whether an appropriate market mechanism works
properly or not. Reducing corruption and establishing governance in failing countries is key to
this goal. It is difficult to expect a healthy market mechanism to work if a country fails to
establish effective governance. Although the United States and other international agencies have
many programs in place to ensure global food security, establishing effective governance in
failing states must take center stage. Stable governance is necessary to attract the private
investment required to build the infrastructure and logistical systems upon which a reliable food
supply depends. In order to achieve food security goals, international organizations and private
companies must work together to ensure availability, access, utilization and stability.

The US Government’s primary role in agribusiness is to enact, execute and enforce those
laws and policies that ensure a safe, sustainable food supply for America’s citizens, and promote
free and open agricultural trade with the global community. Multiple departments within the
Executive Branch share primary responsibility for fulfilling these roles including the
Departments of State, Agriculture, and Health and Human Services, the Environmental
Protection Agency, and the Office of the United States Trade Representative. The Department of
Defense (DoD) largely plays a supporting, but crucial, role in agribusiness by ensuring
unfettered access to the global commons and providing security for foreign aid operations.
Congress plays the most vital role by enacting the trade, health, and environmental laws under
which firms conduct agribusiness in the United States and on the world stage, and appropriates
the funds to support sound agriculture practices at home and abroad. Because so many US
government agencies share responsibility for managing agribusiness, the difficulty of
orchestrating agricultural reforms and implementing policy either domestically or internationally
cannot be overstated.

Policy Recommendations

Given the correlation between food price volatility and sociopolitical instability and
violence, the question must be asked — how can the United States leverage its strengths, hedge
against its weaknesses, capitalize on global opportunities, and counter global threats? This
section outlines a few broad policy recommendations for the United States and the countries it is
trying to help.

Science and Technology. Increased support for agriculture focused science and
technology, particularly research and development (R&D), will be an important component to
ensuring that the United States does not become complacent or fall behind in its position as a
major producer of the world’s food. This strength, a source of national security, should be
maintained. The growth rate in US R&D funding has slowed down in recent years while demand
for food and better technologies are on the rise. The USDA’s ERS has conducted analysis to
determine the effects of US public R&D funding and found that, at current spending levels,
agriculture productivity growth will fall to only 0.75 percent per year, nearly half of what is has
been over the past decade and nearly half of the rate of growth for the world’s population. At this



rate, the US production would only increase 40% by 2050. The ERS research also shows that
increasing R&D spending by 3.73 percent annually, the historical rate of inflation, would
increase US agriculture output 73 percent by 2050.3* Additionally, the US government should
continue to help and push foreign governments to invest in developing new technologies. An
FAO report suggests that a 13 percent increase in global public spending for agricultural research
globally could produce a 1.43 percent annual growth rate in yields resulting in a production level
that would likely keep grain prices on a downward trend as they have been over the past 50 or
more years. FAO also believes this level of production could halve the number of malnourished
children by 2050.% Increased investments in public R&D funding would likely improve food
security and add more stability to food prices and support more stability in the world, not less.

One particular facet of technology that must be expanded is the use of transgenic, or
genetically modified organism (GMO) plants. The world community must embrace more GMOs
in order to achieve the crop yields necessary to meet global demand. Education is the key to
overcoming the anxiety surrounding GMO safety and it is toward this end that organizations
such as the Food and Agriculture Organization of the United Nations can do the most good.
Stigma often accompanies new technologies, but this must be overcome by a global education
campaign to inform people of the true science and safety of GMOs. If the world is to have any
hope of meeting its long-term food production needs, GMOs must be part of the solution.

More Free and Open trade. Maintaining America’s global competitive edge in
agriculture requires a multifaceted approach that synergizes domestic and international
agricultural policy to promote fair trade and protect health and safety. Internationally, the US
must establish itself as the champion of fair trade by rolling back its own protective tariffs while
aggressively pursuing quid pro quo tariff, subsidy and quota measures with developed nations
that resist trade parity. Furthermore, America must encourage the World Trade Organization
(WTO) to adopt qualitative standards that reflect sound environmental and health standards as an
essential part of free trade agreements. In so doing, the true cost of negative externalities from
agriculture, such as air and water pollution, can be borne globally instead of nationally.
Eliminating global barriers to trade will not only open additional markets to US farmers, it will
also improve the security of America’s food supply by increasing access to seasonal produce.

As the world grows more interdependent and countries rely on each other to provide
desired foods, the need for more open and free trade on agricultural products increases.
Christopher Barrett, one of the authors of Food Security and Sociopolitical Stability, points out
that, “[t]he use of trade policy instruments holds obvious appeal for states looking to placate
restless urban constituents. But it becomes especially problematic for food-importing countries
growing ever more dependent on reliable trade partners to ensure food access....”*® Additionally,
the challenges described above — more demand, less supply, and more imported foods in
developing countries — creates a global food system where unforeseen events such as droughts,
floods, and other natural disasters can cause a spike in food prices. When prices spike,
governments often face significant pressure to take action, such as export bans that keep prices
lower for that particular country. These export bans often occur in higher income countries yet
have a greater impact on stability in lower income countries. As mentioned above, the food price
spikes that sparked riots throughout much of the Middle East and North Africa in the last few
years were not directly caused by reduced production in the Ukraine and Russia, but by their
export bans that resulted in a much more serious food price rise in the countries planning to
import their wheat. Had they kept their export commitments and had enough stores to absorb the
shock, the prices would not have spiked and the violent protests may not have occurred. Barrett



summarizes the need for more free and open trade by stating, “[i]nternational trade is supposed
to dampen price fluctuations by spreading weather and other production risks across countries —
a major reason why most economists advocate for agricultural trade liberalization.”3” The United
States should work to increase open trade agreements such as the Trans-Pacific Partnership
agreement and Transatlantic Trade and Investment Partnership, and others. The United States
should also work with the WTO, the G8, and the G20 to increase emphasis on trade policy with
regard to price stabilization efforts and the goal of improving food security, increasing
prosperity, and reducing associated violence.

Improve Immigration Policy. The availability of labor to meet the needs of farmers and
agribusiness enterprises also merits attention. In the US, hired labor costs make up
approximately 17 percent of production expenses for all agricultural commodities and up to 40
percent of expenses for crops such as fruits, vegetables, and nursery products.®® Increasing the
labor pool with access to cheaper labor is important. Unfortunately, significant bureaucratic
barriers hinder the United States from fully capturing the economic potential of this labor force.
The current H-2A visa process is simply too cumbersome for farmers to follow.3® The
complexity of current policies does little to encourage compliance, while incentivizing hiring
undocumented workers and exacerbating border security concerns. By streamlining the H-2A
visa program to allow more legal migrant workers to work on farms would improve the
agriculture labor market and allow farmers to plan future harvests assuming the use of legal
labor. The current administration estimates that expanding the number of agricultural workers
eligible for the H-2A program would increase agricultural production and exports by around 1.6
percent and 2.5 percent respectively.*

Improve Supply Chain Resiliency. Our third recommendation area, supply chain
resiliency, is also critically important. Internally, our interconnected transportation system’s four
modes — rail, barge, truck and ocean vessels — all have challenges. Transportation is a key node
in a sustainable food supply system. Domestically, the bulk of our basic food commodities move
via the inland waterway system and barge transport. The water network’s lock and key system
must be renovated to ensure its continued viability. Investment in the nation’s trucking industry
is needed as well, most notably in highway infrastructure and in developing alternative fuels to
control rising costs. But perhaps the most significant area of concern is the country’s rail system.
Heavy regulation stifled railway growth and investment for years. The Staggers Act lifted this
regulatory burden, resulting in consolidation and increased efficiency, but also reduced
competition. Today’s rail system is optimized to move bulk cargo great distances, but has lost
flexibility as local rail lines have diminished. Consequently additional investment in technology
and infrastructure are needed to meet the rising demand for rail cargo. Sound investment in our
transportation network within the constraints of our current budget will ensure the viability of
America’s food delivery network. As transportation of competing cargo like oil and liquid
natural gas increases, expansion of our transportation network becomes even more important.

Improvements in supply chain infrastructure are also critically needed abroad.
Improvements to warehouses, silos, farm-level storage and transit systems could all be enhanced
by US government intervention or assistance. Advising foreign governments, such as India’s, to
invest in transportation, storage, and other supply chain infrastructure can also bolster more
stability in food prices.

Improve Nutrition and Food Aid. Solving the problems of malnutrition — over or under
shooting caloric intake goals — remains a key concern in the consumer portion of the value chain.
Within the US, consolidation of the various programs within the DoD, USDA, Center for



Disease Control, the Office of the Surgeon General and others that aim to fight obesity and
under-nutrition could help save money and target the most effective areas of research and
outreach. This is another area in which global outreach should be a priority, mainly for under-
nutrition, but countries like India are also experiencing obesity problems.

Nutrition significantly affects the physical and mental development of a child during the
first 1,000 days of a child’s life—from the mother’s pregnancy through two to three years of age.
“The right nutrition during this 1,000 day window can have an enormous impact on a child’s
ability to grow, learn, and rise out of poverty. It can also have a profound effect on the long-term
health, stability, and development of entire communities and nations.”** Lack of proper nutrition
of the mother and the developing child can result in stunting, infections, lasting effects of mental
development, and even death. By focusing food aid and agricultural assistance programs on
delivering and producing not only the necessary quantity, but also the right type of food,
international organizations can curb hunger among the poor at its genesis. The US Agency for
International Development and the Department of State should receive more funding from
Congress to increase both nutrition education as well as food aid abroad.

Essays on Major Issues

The following essays provide insight into three aspects of agribusiness that may be of
interest to those concerned with US national security. The first discusses the importance of the
transportation system to agriculture and food security. Without an effective and secure
transportation system, the entire world population ends up paying more for food as food is
wasted and not delivered where it is needed. The second essay looks at an important, but rarely
thought about aspect of security — microorganisms that can have grave consequences to food
security and safety. The last essay provides more insight into the debate surrounding the
critically important bio-technology innovations surrounding GMOs, which are one of the vital
components needed to feed the growing world population.

ESSAY #1 — Agricultural Transportation System
Lt Col Grant Izzi, US Air Force

The US agricultural transportation system is an integrated network, and agriculture is the
largest user of freight transportation. Effective transportation has been vital to the development
of agricultural productivity and the overall economic health of the agribusiness industry. The
three major internal modes of transportation (rail, barge, and truck) work together in a system
that cooperates and competes in a relatively balanced and complimentary way. The availability
of viable transportation options has allowed the flexibility for farms to be located where the soil,
climate and other factors are more favorable for crop production. Institutional, technological, and
regulatory changes in transportation also influence where commodities are grown and processed.
Influence has also come from the government, which has played a longstanding role in highway
and waterway maintenance, as well as improvements and oversight of rail transportation.*?

Technology, particularly biotechnology, has revolutionized agricultural. Over the last 25
years, several thousand new agricultural products have been tested and many have been brought
to market. These new agricultural products have resulted in improvements like herbicide tolerant
and insect resistant crops, which are increasing yields and reducing farm operating costs. The
biotech companies are now focusing more on improvements in seed genomics which will bring
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new varieties of commodities and specialty crops to the market with characteristics tailored more
for what the customer desires. For instance, the ability to produce corn and soybeans with
specific amino acids and protein characteristics offers the potential for better and cheaper feed
for livestock and poultry. Improvements in oilseeds also have the potential to improve the health
and nutritional qualities of products such as vegetable oil and margarine. However, these
improvements may stress the current agricultural transportation system that will be necessary for
producers, processors and consumers to take full advantage of these new products. Transporting
these new and improved products from the fields and the farms to the processor or consumer will
present a major challenge for a system that has evolved to primarily move various bulk
agricultural products like grains and oilseeds. Moreover, a major shift away from bulk grain and
oilseed production may be right around the corner with new seed varieties for specialty crops
coming on the market in the near future. This means that it may be necessary to adapt some parts
of the existing agricultural transportation system or develop entirely new marketing channels and
distribution systems which will ultimately create new agri-logistics challenges.*?

As agricultural production has increased due to new technologies and improved
transportation, much of this new yield has traveled out of the country as global demand for food
has increased with the developing countries and growing middle class. Much of the export
products travel from the middle of the country; therefore, the need for effective agricultural
transportation will continue to increase based on projected growth in the demand both
domestically and overseas. And, since many agricultural commaodities are perishable (especially
specialty crops), an efficient transportation system is critical to the needs of the farmers and
consumers during the varying growing seasons. The transportation system is also vital in
supporting rural economies by reducing the prices farmer’s pay for inputs, such as seed, feed and
fertilizer. These rural economies are intertwined, and the interaction of agriculture and the off the
farm jobs it supports provides a solid economic base for rural communities. Consequently,
effective transportation is necessary in the rural areas to stimulate the local farms and businesses
and improve the standard of living.** Effective agricultural transportation internal to the United
States comes in the form of barge, truck and rail, and each of these have challenges that will need
to be addressed, especially the current rail system.

Barge. One of the greatest natural resources and benefits we have for transporting goods
in this country is our inland waterway system. This system provides a low-cost transportation
capability for shippers to move agricultural products as operational and maintenance costs and
half the capital costs are paid for by the government and the waterways are maintained by the US
Army Corp of Engineers. That said, over the past several years the market share of barges has
been decreasing and with less traffic, the attention on upkeep of the waterways has also waned.
The aging locks and dams on the system are generally reliable, but repairs and maintenance are
becoming more extensive and expensive.*® According to the American Society of Civil
Engineers, costs attributed to waterway passage delays reached $33 billion in 2010 and are
projected to rise to $49 billion by 2020.%° In addition to infrastructure repairs, the Inland
Waterway System has also been challenged by concerns over the environmental impact to the
natural habitat.” An economist from the CME Group has stated that the condition of our inland
waterway and our continued ability to exploit the competitive advantage of this critical
transportation system are primary concerns for the viability of the US agricultural system.*®

Truck. The trucking industry is critical as it transports approximately 70 percent of the
tonnage of agribusiness products throughout the US, Canada and Mexico. The agriculture supply
chain starts and ends with transport of goods by truck from the farm to the store. Trucks link
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farmers, ranchers, manufacturers, and service industries to grain elevators, ethanol plants,
processors, feedlots, markets, and ports. And, more than 80 percent of cities and communities are
served exclusively by trucks as many agricultural products are perishable and time sensitive,
which require the efficiency, special handling, or refrigerated services that are best provided by
trucks.*® The cost of fuel is the most significant issue affecting truck transportation and can have
immediate impacts on food price levels and volatility. Since consumer demand for fruits and
vegetables has been proven to be price-sensitive, fuel price surges could also significantly reduce
consumption of fresh produce. In addition, price margins are increasingly sensitive to fuel prices
as the distance traveled from the growers to the consumers continues to get longer.>

The trucking industry is also burdened by regulations governing vehicle weight and
safety. Industry advocates argue that agricultural products are heavy and low value and therefore,
they would like to see weight limits increased on the nation’s interstates. Opponents argue that
the trucking industry does not cover the full cost of the damage caused to highways, and heavier
weights would only increase highway maintenance costs even more. Also, they assert that the
existing bridge structures may not have the capacity to allow for increased weight and could
significantly shortening the life of bridges.® Nevertheless, the trucking industry provides the
most flexibility to our agriculture transportation system and is extremely important to the
integrated network that is leading the way in helping to provide global food security.

Rail. The Staggers Rail Act of 1980 deregulated the railroad industry, encouraging
greater reliance on free markets and reliance on competition to protect shippers and the public.
However, as mergers happened in the railroad industry after deregulation, the loss of competition
increased the market power of the railroads. Before deregulation, the rail industry was
considered to have excess capacity and after the mergers, the number of rail lines decreased.
Hence, the railroads reduced costs by eliminating excess capacity and many of the shorter branch
lines were abandoned. Even though the mergers increased railroad market power and
profitability, rates for many shippers fell after 1980 until 2004. Since that time, however, rates
started to increase as the railroads reached the limits of their capacity.>?

These new limits in capacity are characterized by a system and rates that favor larger
movement over longer distances. Thus, it’s understandable that there would be a significant rate
advantage for the largest trainload shipments, especially for bulk items like grain and oilseeds.
Higher rates were also a result of the merger costs, to include additional investments in rail cars
and infrastructure. The increase in rates has also been a response to rising operational costs such
as fuel surcharges.>?

The subsequent closure of many rail branch lines and a shift to shuttle-like service by the
railroads has resulted in grain moving longer distances by truck on rural roads to the train
terminals. With the closure of grain branch lines, the railroads have subsequently restricted
market choices for some shippers and farmers, thus lowering the price the product can attain due
to the additional cost of transportation. Conversely, having fewer grain loading points has
increased the efficiency and the profitability of the railroads, while at the same time the
subsequent movement of grain over local roads for longer distances is resulting in higher road
maintenance costs for many rural communities. Since the 1990s, the railroads have also been
moving to larger capacity grain cars as a way to reduce costs. While these cars permit mainline
movement of grain at a lower cost, many of the branch lines still in use cannot accommodate the
heavier weights and smaller railroads often lack the resources to make necessary investments in
their infrastructure to handle the heavier cars.>
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The share of the grain and oilseed harvest moved by rail has been declining since 1980,
and even though the large structural changes took place by 2000, the rail market share of grain
and oilseed transportation continued to decline. There were three prominent reasons for this
decline:

... the growth of ethanol production, the growth of biodiesel production, and increases in

animal feeding. Ethanol plants are usually located close to corn producing areas, so

trucks are used to haul corn to ethanol plants. As a result, in lowa, the leading ethanol-

producing state, rail market share dropped by approximately 20.9 percent between 2000

and 2010. In addition, biodiesel production has increased from 2 million gallons in 2000

to almost 1 billion gallons in 2010. As more soybeans were transported by truck to

biodiesel refineries, Missouri’s rail market share decreased 6.8 percent. The increased
geographic concentration of animal feeding operations (CAFOs) has resulted in feed
grain hauls being interstate, which favor rail transportation; however, the increased use of
dried distillers grains and soymeal in feed rations has resulted in less grain and oilseeds
being transported to animal feeding regions. Again, in lowa as an example, the number of

grain consuming animals increased by 15.2 million between 2001 and 2010, resulting in a

decrease in its rail market share of 3.9 percent as more lowa grain was moved by truck to

the feeding locations.%®

These decreases in market share are indicative of the current state of the rail system; as
profits have gone up, rail congestion and lack of flexibility have occurred.>® For example, there
is a current rail crisis in Canada that should cause us to take pause because the circumstances can
be related to the situation in the United States. With near-perfect growing weather leading to
bumper crops of wheat, barley, oats and soybeans, coupled with an extremely harsh winter,
grains are piled up due to the lack of rail transport. Cargo ships to take canola to China and Japan
and wheat to Mexico, Japan and Iraq were left stranded in port. With orders for approximately
60,000 railcars not being filled, there is talk of a backlog of oat shipments to U.S. cereal
manufacturers. Although the railways blame the weather, the farmers claim the railways lack the
capacity to deal with unexpected events like a record harvest or prolonged cold weather because
they have reduced crews, locomotives and cars. Of the 340 inland grain terminals on the Prairies,
only both major Canadian railways serve six and another 22 are within 30km of both. The
farmers also complain that the railways are favoring more profitable shipments of petroleum
products.>” Apart from not having the capacity and flexibility to react and help Canada ship oats
within the US, the re-purposing of the rail system for petroleum products is indicative of what is
happening with our rail system as well. This point was brought home again during our domestic
couplet when an economist from the CME group commented on the Canadian oat issue and our
inability to provide rail transport due to increased demand from the North Dakota oil fields.*®

With the expected growth in demand for food, significant and sustained growth in freight
demand is expected as well and could double by 2035. Investment in the railroad industry,
however, is not currently projected to keep up with demand once the economy fully recovers,
especially in agricultural areas. This shortfall of investment could threaten the United States’
competitive position as a low-cost supplier of high quality grain and other agricultural products
required in developing countries. Transportation investment increases markets for goods, raises
the revenue farmers receive and lowers their costs, lowers consumer prices and increases
consumer choices. With the recent increase in profits over the past few years, railroads have
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attempted to meet the rising demand by spending $420 billion on infrastructure, but according to
a recent study, another $89 billion by 2035 may be needed to meet future demand.

In summary, transportation is been critical in facilitating the development of agriculture
and economic growth of the United States. To ensure food security and meet future global and
domestic demand for agricultural products, all our internal transportation modes will need
improvement and focus. For the inland waterway system and barge transport, the most obvious
thing that needs to be addressed is the updated the structure of the lock and key system.
Ensuring the viability of this network is one of the key and unique ingredients in maintaining our
competitive advantage in agriculture. For the trucking industry, the main issues are safety,
highway infrastructure and the cost of fuel. Trucks provide the most flexibility and are pivotal
for an effective hub and spoke distribution system. The most significant
improvements/opportunities the Unites States needs to address is the rail system. The railroad
industry was heavily regulated for years, stifling growth and investment. The Staggers Act lifted
this regulatory burden, however, the industry has reduced competition and given the railroads
greater market power. Although the rail system has evolved and is optimized to move bulk cargo
great distances, there has been a loss of flexibility in the system as local rail lines have
diminished as well as the ability to react to new shipper or market demands. Railroad companies
will likely need to continue to invest in infrastructure to provide more options for not only the
growing demand for current agricultural products, but also for the next generation of specialty
items on the horizon. The Unites States can continue its leadership role in promoting food
security by addressing these transportation infrastructure challenges. As an economist at North
Carolina State University put it during a recent visit, “In agriculture, transportation is
everything!”®

ESSAY #2 — Protecting Agriculture from Invasive Species and Agroterrorism
Ms. Juanita Broennimann, Military Sealift Command

It has been suggested that one of the threats that the United States needs to worry about is
agroterrorism. Since agriculture is one of the exports that generates net gains for the United
States economy, and one of the objectives of terrorists is to disrupt the economy, there is a valid
concern that agriculture could be a target of terrorists. What is not being taken into account is
that, while there have been no significant, verified agroterrorism events in the United States at
the producer level, we are currently under attack by organisms acting against our food supply.
We need to counter this attack even if there are no terrorists behind it, and the methods we use
will also be effective for agroterrorism as well. The only piece that we would be missing would
be the law enforcement actions and those can be added after the threat is resolved.

So what is agroterrorism and how does it differ from other threats we are currently
facing? Agroterrorism is “the deliberate introduction of an animal or plant disease with the goal
of generating fear, causing economic losses, and/or undermining social stability. The goal of
agroterrorism is not to kill cows or plants. These are the means to the end of causing economic
damage, social unrest, and loss of confidence in the government.”®! The difference between this
and the problems we are currently facing is really a matter of human intent. The organisms we
currently fight were not intentionally introduced into our food supply, but they are nonetheless
creating a significant economic impact regardless of the intent. We simply call the current threat
“invasive species.” There have been numerous incidents impacting United States agriculture
which can be used to investigate the issues surrounding invasive species.
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Citrus Greening. In 1998, the introduction of the Asian psyllid, an insect of only 3-4mm
in length, initiated the problem of citrus greening in Florida, which caused a tremendous
economic impact on Florida citrus growers, approximately $3.63 billion in losses from 2006 to
2012.%2 There is no indication that this was the result of an intentional introduction of the insect
into the United States. One of the most likely ways this insect entered the United States is on
ornamental plants like the orange jasmine or the box orange, which are considered co-hosts for
the Asian psyllid.

Porcine Epidemic Diarrhea (PEDV). On the animal side of the agricultural equation,
one of the major diseases that is currently facing hog producers is Porcine Epidemic Diarrhea
Virus (PEDV). Unlike citrus greening, it is completely unknown how the disease was introduced
but it is not believed to be intentional. The National Animal Health Laboratory Network
estimates that that 4-5 million piglets have been lost from PEDV in the U.S. during the past 9
months.%® As the industry tries to recover this lost production by introducing more breeding
sows, they run the risk of spreading the disease to currently uninfected areas.

High Risk Diseases. Neither of the diseases described above can be transmitted to
humans and therefore are considered to be diseases that agroterrorists would not be likely to
choose if they are targeting United States agriculture. While they both are impacting the United
States agricultural sector, they are not causing a mass exodus from a sector of United States
agriculture like Bovine Spongiform Encephalopathy (BSE) or Mad Cow Disease did. In 2003
there was one confirmed case of a cow with BSE in Washington State. That one case closed
almost all international markets to US beef sales. The U.S. Meat Export Federation estimated the
cumulative loss in U.S. beef trade at about $16 billion over the past 10 years.®* The reason that
just one case had such an impact on the beef industry is that it is believed that a variant of this
BSE causes Creutzfeldt-Jakob disease (vCJID) in humans.

As we have seen, there is a huge financial impact from invasive species even without the
incidence of agroterrorism. The most effective method of preventing the occurrence of an
incident of agroterrorism would be to minimize the economic impact of the act. The methods of
doing this would be the same as the methods that are being used to combat invasive species that
are entering the country unintentionally.

Public-Private Partnerships. Because of the wide-spread nature of agriculture and the
varied interests involved there is no single entity, either governmental or private, that can
effectively address any of these invasions. The most effective means of combatting the invaders
is through the use of public/ private partnerships. This would include a wide range of different
arrangements which would include the United States Department of Agriculture (USDA),
industry organizations, research universities including the Land Grant Universities, and private
companies such as Monsanto. There are so many variables involved in trying to find the right
pesticide, herbicide, fungicide or phytosnitary measures that will eradicate the problem that a
multi-front approach is needed. These measures include monitoring the spread of the disease,
research into the cure, funding the research, and ensuring that the cure does not have unintended
consequences of harming humans or helping plants or animals. Because multiple entities can be
working on the same aspect of the solution-- research for example may be conducted by the
government, universities, or private industry-- partnerships need to be in place to ensure that
efforts are not being duplicated.

Education. The single most effective manner of combating invasive species is the spread
of knowledge. There is a two part approach that needs to be taken with respect to education. The
first is that the key to combatting the invasive species is educating people, both in the
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agricultural industry and in the general public what to look for. Those in the industry know to
reach out to their industry specific and state agricultural outreach forums. We need to ensure that
these groups have a way to reach back into the information that the USDA and other
governmental and agricultural research entities develop to get accurate information out to the
growers.

An effective method of doing that is by using cooperative agricultural extension
programs which are a part of the Land Grant universities in each state. This is an effective way
of taking government funding, combining it with research from the university and distributing
the resulting knowledge to the public. This also allows a reach back into the research community
to validate which measures are generating overall benefit. Most states realize the benefit derived
from these linkages and ensure that there is at least one extension program in each county in the
state. Unfortunately, some of the states are moving toward regionalized extension programs to
save money. Many of the pests are entering the country on goods intended for the general
consumer. Additionally there is a resurgence in crop production in urban areas in the form of
urban farms and backyard poultry growing. These small producers can provide the pests a
foothold habitat and often the growers have limited knowledge of the pests that may be attacking
their crops. In these areas it is important for the extension services to reach out to the public so
that small producers know that there is an asset available to help them. In predominantly
agricultural counties, the farmers know that the extension service is there for them to access. In
urban areas the extension service is an under-realized asset and therefore, to ensure that this high
risk area has the appropriate resources to fight invasive pests, the outreach extensions need to be
maintained and be given the means to advertise the service they offer.

The second part of education is to encourage students to go into entomology and
agricultural disease fields. It has been suggested that there are up to 30 million different species
of insects in the world and approximately 10 quintillion individual bugs.®® With the current
levels of worldwide trade there is no reasonable expectation that we can keep all of the ones that
generate risk to our agricultural production out of the country. While the USDA has the Animal
and Plant Health Inspection Service (APHIS) inspectors to help combat the problem, there are
few true experts in the field. For example, at the USDA Agricultural Research Center in
Beltsville, Maryland, the Systemic Entomology Laboratory provides expert assistance to the
APHIS inspectors. This is a group of only seventeen research scientists who in 2013 provided
over 6,600 urgent identifications for APHIS.% These identifications are the final determination
that the government relies on to decide if a shipment that contains opportunistic insects will be
allowed into the country or not. It should be noted that each of these different scientists
specializes in a specific type of insect and therefore they are not able to provide identification for
other species. This leaves the United States vulnerable if we should suddenly lose one of these
experts. Students need to be incentivized to enter this field so we can rebuild our pool of talent.

Management of the Risk. While agroterrorism may not be a problem that we have
faced, we need to know how to fight it because we are facing what is effectively the same threat
to our economy just by participating in the global market. There is no way that we can have a
global economy without risking the introduction of invasive species. We need to learn how to
manage these risks and “learn” is the key word. The only effective way to deal with these
problems is to know what we need to look for and how to fight these pests effectively. This
includes both general knowledge for producers as well as specialized knowledge for researchers
and government inspectors and scientists. There also needs to be a network to spread this
knowledge across the agricultural spectrum because the insects turn up where they want to and
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not where we would like them to. We need to get the information on how to combat them to
every corner of the agricultural sector and incentivize students who are capable of this type of
detail oriented work to enter this field. We may not be able to prevent the first act of
agroterrorism from occurring, but if we can prevent the spread of invasive species we can deter
follow-on attacks by making it too difficult to effectively disrupt the system. We need to fight
the threat we are facing and worry about possible later threats, later.

Essay #3 — Policies for Genetically Modified Organisms
COL Charles Walters, US Army

The term genetically modified organism (GMO) evokes a wide spread of emotions in
society today. Defined by the USDA as “an organism produced through genetic modification,”
GMOs are associated with the plants and animals that have received a gene from an unrelated
species.’” GMOs are prevalent in today’s agriculture allowing for unprecedented production,
especially in the United States. If nations are going to feed their populations, GMOs have to be
part of the solution. Yet not all countries have embraced this technology. Each country
approaches GMO regulations and policy implementation differently. Current policies run the
gamut from GMO free to almost no restrictions. One reason for the divergence is the spectrum of
arguments both for and against GMO use. A review of these arguments and policy development
clarify why nations are challenged to openly embrace GMOs. Ultimately, GMO solutions are
needed to ensure the food demand is met with the necessary supply.

GMOs provide definite advantages for the farm industry when viewed through the
scientific lens. GMOs provide increased agricultural productivity for a growing world
population. GMO crops require less herbicides and pesticides, which benefits the environment.
Finally, GMO products are as safe for human consumption as organic products. In some
instances, the crop has been enhanced to be even more nutritious.

Increased productivity is a major benefit of GMOs. The world’s population continues to
grow and hunger still exists. In order to meet the food security needs of all people, agricultural
practices with increased yields are required. GMO technology can help to achieve these
increased yields through a variety of ways. One means is through addressing potential diseases
within the plants. Papaya is susceptible to a viral infection. To combat this, geneticists placed a
snippet of the viral genome in the papaya to immunize the plant. This type of papaya is how
grown by 99% of all Chinese farmers and has resulted in decreased crop loss.®® In another
example, Monsanto released a drought resistant corn seed for the US in 2013. This corn allows
for enhanced yields in limited water environments.®® Drought resistant corn enables farmers to
overcome unforeseeable weather changes while still meeting food demands. In both cases food
production has been enhanced due to the use of GMOs.

GMOs have been developed that reduce the environmental effects of herbicides and
insecticides. Farmers use insecticides and herbicides to ensure a healthy and bountiful yield for
their crops. In using genetically modified crops, the amount of these environmentally damaging
products is reduced. One such common herbicide is glyphosate. Glyphosate kills weeds while
reducing the amount of tillage required. Currently, it’s estimated that 80-90% of the US cotton,
corn, soybeans, and sugar beets are herbicide resistant for glyphosate. The GMO effect is as
much as 58% reduction in the tillage required.”® This reduced tilling promotes soil conservation
and reduced greenhouse gas emissions. These environmental benefits would not be achievable
under conventional agricultural practices.
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Finally, GMOs are safe to eat and may offer added nutritional values. GMOs have been
used in the US over the last twenty years. During that time there has been no documented case of
health related issues associated with their use.”* As stated by the Federal Food and Drug
Administration (FDA), all “food and food ingredients derived from genetically engineered plants
must adhere to the same safety requirements.”’? Current government regulations prohibit the use
of such products if a risk is posed to the general public. The FDA evaluates all new products on
the market to ensure its safety to the consumer. GMO crops can provide enhanced nutritional
value. One example under development is golden rice. This GMO crop produces vitamin A
enriched rice that would provide a much needed nutrient to the developing world.”® GMO
products have enormous potential to solve global food challenges.

The potential benefits of GMOs are not universally accepted. The opposition to their use
is strong at all levels of society. There are three main arguments against the use of GMOs. First,
consumers fear potential health issues from eating GMO foods. Second, there is concern over
large corporations controlling the food industry through intellectual property controls. Third,
GMOs provide technological solutions to agricultural problems but have the potential for
environmental impacts that could prove to be more disadvantageous.

One of the most common arguments heard against GMO use is that they may cause
health problems. There is no documented case of GMO foods causing a health issue in any
country that has approved such products.’ This very argument is used to challenge GMO use.
Opposing views take the position that there is no evidence because there have been no
epidemiological studies to disprove this notion.” Even if there were studies, scientists would be
challenged to definitively determine the root cause of the health issue. This is because
genetically modified (GM) food would have to meet specific conditions. An individual would
have to show symptoms soon after eating a GM product. These symptoms would have to be
distinct enough to warrant investigation.”® The other challenge to proving health effects is the
potential that they may be long term in development. This was the case for trans-fatty acids.””
With the relative recent use of GMO products, more time is required to make an informed
decision on the health risks.

Monsanto is the largest producer of GMO seeds in the world. Monsanto’s gross profit for
2013 was $14.8 billion.”® The company controls over 80% of the corn and 90% of the soy GMO
seed market in the United States.” Monsanto’s ability to control seed prices coupled with the
importance of corn and soy in the commodities market causes serious concerns. These concerns
are voiced both in the US and internationally. Peng Guanggian, a retired Chinese general and
prominent think-tank blogger/author, believes the use of US GMO seeds in China are a plot to
control that nation’s food supply. Peng’s argument was directed to army officers but when
leaked stimulated the anti-GMO movement within China.®® Biotech firms will continue to draw
the ire of consumers with their large span of control.

Finally, some argue that GMOs have had some negative impact on the environment.
These risks include, but are not limited to, the transference of genes to non-GMO plants,
development of insecticide resistant pests, and herbicide resistance weeds. These occurrences are
often a result of improper agricultural techniques but in many ways are unavoidable. GMO seeds
have been developed with a tolerance for the herbicide glyphosate. Farmers use these seeds to
reduce the amount of herbicide required and to produce larger yields. If used continuously in the
same field, resistant weeds will develop. Since 1996, twenty-four glyphosate resistant weeds
have developed that now require a new herbicide for eradication.®® The fear is that herbicide
resistant weeds will grow as the use of GMO seeds becomes more prevalent. Eventually the
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biotech companies may be incapable of developing a herbicide resistant seed. This could lead to
further environmental degradation because of herbicide use.

The GMO debate is at the center of international policy development. The pro-GMO
nations use the principle of substantial equivalence. This term was first used by the Organization
for Economic Cooperation and Development. The premise is that the safety assessment of a
GMO product is compared to a non-GMO in order to identify differences.® If the comparison
results in both products being similar in nature, then the implication is that the product is as safe
as the original. If the products are not the same, then product evaluation is required. Policies
developed under this principle are more lenient on the use of bio-technological solutions. The
United States has adopted this principle in the use of GMOs.%

Other nations, such as many in the European Union (EU), are more apt to take a
precautionary approach to regulation.®* These two divergent views lead to trade imbalances and
internal debates on the use of GMO products. The result is a diverse group of policies and laws
that may or may not promote food security within a nation. The European Union (EU) based its
regulations on the precautionary principle. This principle states that when a possible hazard
exists but there is not enough scientific evidence to dispute its existence, action should be taken.
The lack of full scientific evidence is required to enact this principle.®® This position results in
very restrictive measures against the use of GMO products. A 2008 study of international trade
in relation to GMO regulations reveals the EU policies, on average, were almost twice as
restrictive as US policies.®® As other nations look globally for regulatory precedence, the EU’s
position has had negative influence on GMO use. This is particularly true in Africa where their
use is very restrictive. Zambia and Zimbabwe have both declared themselves GM “free’.8’

A review of China and India’s GMO policies reveal differences. China has a slightly
more restrictive policy than the US. However, China’s policy is not as strict as the EU. India’s
policy is on par with the United States.%® Currently both China and India are at a wait and see
approach toward the use of GMOs. GMO crops are used sparingly and are limited by species.
Government policy on their use is unlikely to change in the near future. The current policies
enable both governments to effectively control GMO production and importation. By moderating
GMO employment, each government reduces the risk of public backlash from opposing camps
while buying time for further scientific research. The reality is that GMOs are not globally
accepted and China and India recognize this fact. The lack of universal GMO acceptance
provides the rational for nations to move slowly in their implementation.

In order to eventually achieve full acceptance of GMOs, further scientific study and
public education is required. Nations desiring to enhance food production through GMO use will
need continued investment from the scientific community. Only through earnest studies with
transparent results will the naysayers be swayed and public reassurance achieved. That is not to
say that GMOs are a panacea to food security issues. Truly the solution is more than
technological development, yet GMOs do provide an opportunity that if exploited could provide
food security benefits to a nation.

In the end, governmental GMO policy is just one piece of meeting the food security
challenge. If GMOs can continually bring better yield rates to the farmers while allowing for less
than ideal growing conditions, this must be an option for growing nations. On the other hand,
issues like food waste and distribution also contribute to world hunger. Norman Borlaug stated in
his Nobel lecture of 1970, “Civilization as it is known today could not have evolved, nor can it
survive, without an adequate food supply.”8 Nations cannot afford to meet the challenge of food
security by eliminating viable options like GMO use. Effective policies will provide the
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framework necessary to meet this challenge and the future of every nation is dependent on the
global ability to feed the world.

Conclusion

The issues surrounding food security and the nexus to instability and violence are
complex and may not be considered by national security experts often enough. The fact remains,
however, that the growing numbers and growing income levels of the world population will
likely increase the demand for food supplies and create additional food price shocks. As the
violent protests and revolutionary movements in North Africa and the Middle East during the
past several years have shown, has the potential for food security grievances to grow into social
unrest and broad acts of violence may be increasing. The 2014 Eisenhower School Agribusiness
Industry Study seminar analyzed the domestic and international issues surrounding food security
through visits to US industries, academic and government institutions, as well as visits to the
countries of China and India. After evaluating the entire industry and its challenges, there is one
over-riding conclusion: governance matters more than any other factor. The world’s agribusiness
sector will likely be capable of producing the food needed to feed the population and meet most
consumer demands, but the willingness and ability of governments to develop and adopt new
technologies, invest in infrastructure needed for distribution, and provide the security needed for
the agriculture system to flourish remains uncertain. More than anything, efforts by the United
States should focus on helping other countries establish effective governance, both for
agricultural advancements as well as all the other elements of good governance that are as
important, or perhaps more important, than any other element of food security challenges.
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Appendix 1
Figures

This appendix provides supporting figures that provide additional detail to the industry
report.

Figure 1. Agriculture Value Chain. (Source: Research Into Use website, accessed May 16, 2014
at http://www.researchintouse.com/nrk/RIUinfo/valuechain/valuechain.htm.)

= -

COMNSLUIMERS

)

RETAILERS
S
EXPORTERS

PROCESSORS

&
MANUFACTURERS

FARMERS

Flow of Goods, Products and Information
Flow of Orders, Consumer Preferences and Information

a

fi
INPUTS \/

Ressarch &
v Devalopment




Figure 2. Agricultural Price Index and Population Trend, 1900-2010. (Source: K. O. Fuglie and
S. L. Wang, “New Evidence Points to Robust but Uneven Productivity Growth in Global
Agriculture,” Amber Waves 10, September 2012.)
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Figure 3. Value Added to GDP by Agriculture and Related Industries, 2005-12. (Source: United
States Department of Agriculture, Economic Research Service, accessed May 16, 2014 at
http://www.ers.usda.gov/data-products/chart-gallery/detail.aspx?chartld=40037 &ref=
collection&embed=True#.U3pTcsZzMV1.)

Value added to GDP by agriculture and related industries, 2005-12

S billion
800

800 ® Food service, eating and

700 drinking places

600 B Textile, apparel, and leather
manufacturing
500
Food, beverage, and tobacco
400 3

manufacturing
300 B Forestry, fishing, and related
200 activities
100 ® Farms
0

2005 06 O 08 09 10 11 12

Mote: GOF refers to gross domeastic product.
Source: USDA, Economic Research Service using data from U.S. Department of
Commerce, Bureaw of Economic Analysis, Value Added by Industry series.



Figure 4. By 2030, Nearly Two-Thirds of the World’s Population Will Live in Urban Areas.
(Source: United Nations, World Urbanization Prospects: The 2005 Revision (2006) and Carl
Haub, 2007 World Population Data Sheet, accessed May 16, 2014 at http://www.prb.org/
Publications/Articles/2007/623Urbanization.aspx.)
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Figure 5. Food Security Risk Index 2013. (Source: Maplecroft Global Risk Analytics, accessed
May 16, 2014 at http://maplecroft.com/about/news/food_security_risk_index_2013.html.)
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Figure 6. Food Price Shocks and Violence. This chart shows the time relationship of FAO Food
Price Index from January 2004 to May 2011 and violence. Red dashed vertical lines correspond
to beginning dates of “food riots" and protests associated with the major recent unrest in North
Africa and the Middle East. The overall death toll is reported in parentheses. Blue vertical line
indicates the date, December 13, 2010, on which the New England Complex Systems Institute
submitted a report to the U.S. government, warning of the link between food prices, social unrest
and political instability. Inset shows FAO Food Price Index from 1990 to 2011.

(Source: New England Complex Systems Institute, September 28, 2011, accessed May 16, 2014
at http://necsi.edu/research/social/food_crises.pdf.)
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Appendix 2
Strengths, Weaknesses, Opportunities, and Threats (SWOT) Analysis

This appendix outlines analysis of agribusiness and food security using the strengths,
weaknesses, opportunities, and threats methodology. Strengths and weaknesses identify internal
factors and opportunities and threats identify some external factors. It is also important to
understand that this analysis was conducted through the lens of United States national security
only. It is not a comprehensive food security analysis. It only identifies issues that are deemed
important to US national security — particularly those that affect stability and may contribute to
outbreaks of violence. (Editor’s note: This appendix is intended as a compilation of analysis, not
as a report or paper in itself. As such, it contains several long quotes from various sources that
provide more background and detail for use in analysis, but would not normally be included in
an academic paper or report.)

US Strengths

In general, the United States agribusiness industry is strong and underpins the entire
economy and security of the country.

Geography. STRATFOR, a geopolitical intelligence firm, summarizes the key strengths
of US geography as it relates to agriculture and national strength.

The American geography is an impressive one. The Greater Mississippi Basin together
with the Intracoastal Waterway has more kilometers of navigable internal waterways than
the rest of the world combined. The American Midwest is both overlaid by this waterway
and is the world's largest contiguous piece of farmland. The U.S. Atlantic Coast
possesses more major ports than the rest of the Western Hemisphere combined. Two vast
oceans insulated the United States from Asian and European powers, deserts separate the
United States from Mexico to the south, while lakes and forests separate the population
centers in Canada from those in the United States. The United States has capital, food
surpluses and physical insulation in excess of every other country in the world by an
exceedingly large margin. So like the Turks, the Americans are not important because of
who they are, but because of where they live.%

Governance. American agricultural success is fostered by its stable, representative
government that ensures security, a legal framework conducive to free commerce, and mostly
agriculture-friendly regulation. Examples of US government strength include the food safety and
inspection system, conservation programs improve the environment and help keep the water
clean, the Forest Service manages national forests, rural development programs supports rural
economy where much of the food is produced. The education and extension services of USDA
are unparalleled, and their Foreign Agricultural Service has 170 foreign service officers in 102
offices in 82 countries as well as monitoring and reporting on agriculture trade matters of an
additional 82 countries.”! Legislative actions also create a supporting environment overall.
Dozens of laws have been passed to provide public support to ag research and education -- from
the Morrill Act of 1862 which established the Land-Grant College Program to the more recent



Federal Agriculture Improvement and Reform Act in 1996) to the well known Farm Bill which
helps to support farmers and reduce food insecurity in the US.

Markets. Capital markets provide easy access to funding needed for growth and efficient
commodity markets seamlessly link producers and buyers and mitigate the risk of catastrophic
loss by sharing risk across markets participants.

Infrastructure. Navigable inland waterways, as mentioned above, are a significant
distribution infrastructure resource, as are the roads, ports, and strong logistics industry. The US
has over 4 million miles of highway, 141,000 miles of rail, and over 25,000 miles of navigable
channels. The U.S. Atlantic Coast also possesses more major ports than the rest of the Western
Hemisphere combined. As a comparison, China has only about 100,000 miles of highway roads
and about 41,000 miles of rail lines.%

Distribution. The United States is a global leader in agricultural logistics and has the
capacity to store and transport perishable and non-perishable commaodities globally with minimal
waste. It should be noted that additional investment on a national scale is necessary to maintain
and expand current infrastructure to meet future requirements.

Science and Technology. The United States government has contributed significant
public funding for agriculture research and development, and the United States economic
environment promotes private investment as well as public-private partnerships that conduct
agriculture-related R&D. One of the results of US government investment in R&D has been an
average 1.5% per year increase in productivity levels over the past 50 years. As a result, total US
agriculture output in 2008 was 2.5 times that in 1948.

Education. The United States has, arguably, the world’s greatest agriculture education
institutions that are built upon the land grant university system and programs such as the Future
Farmers of America. The education programs in the United States provide it with a well-
educated and productive workforce for the agribusiness industry.

Widespread Access to Food. The United States has a highly efficient production and
distribution system. When combined with fairly liberal import rules and a relatively high-income
population, the US population has an unparalleled access to quantities and varieties of food.
Additionally, the high productivity levels, robust logistics infrastructure, and well-stocked
supermarkets results in food readily available and prices being lower than any country in the
world.®

US Weaknesses

In the context of the rest of the world, there are very few weaknesses when it comes to
the ability of the US to supply food to its population and meet most global demands. The few
areas that warrant attention include:

Science and Technology Investment. While the United States invests more than many
countries on agricultural research, the growth in public R&D investment has been slowing just
when the need for innovation is rising. The growth rate in US R&D funding has slowed down in
recent years while demand for food and better technologies are on the rise. The USDA’s
Economic Research Service (ERS) has conducted analysis to determine the effects of US public
R&D funding and found that, at current spending levels, agriculture productivity growth will fall
to only 0.75 percent per year, nearly half of what is has been over the past decade and nearly half
of the rate of growth for the world’s population. At this rate, the US production would only
increase 40% by 2050. The ERS research also shows that increasing R&D spending by 3.73



percent annually, the historic rate of inflation, would increase US agriculture output 73 percent
by 2050.%

Regulatory Environment. Overall, political and special interest supported subsidies
distort the market and can have damaging second and third order effects. A short report from the
CATO Institute points out that, “the U.S. Department of Agriculture imposes extensive
regulatory controls on agricultural markets. Some regulations are intended to promote safety and
reduce disease, while others restrict commodity supplies and raise consumer prices. The Code of
Federal Regulations includes 10,720 pages of rules for the USDA to enforce, covering
everything from popcorn promotion to farmers’ markets.”®® The report highlights the highly
regulated dairy and sugar industries as two areas where more deregulation is needed, particularly
with regard to price supports, income support programs, trade barriers and export subsidies.

Labor & Immigration. The availability of labor to meet the needs of farmers and
agribusiness enterprises also merits attention is one of the more important challenges facing
American agriculture. In the US, hired labor costs make up approximately 17 percent of
production expenses for all agricultural commodities and up to 40 percent of expenses for crops
such as fruits, vegetables, and nursery products.®® Increasing the labor pool with access to
cheaper labor is important. Unfortunately, significant bureaucratic barriers hinder the United
States from fully capturing the economic potential of this labor force. The current H-2A visa
process is simply too cumbersome for farmers to follow.®” The complexity of current policies
does little to encourage compliance, while incentivizing hiring undocumented workers and
exacerbating border security concerns. By streamlining the H2a visa program to allow more legal
migrant workers to work on farms would improve the agriculture labor market and allow farmers
to plan future harvests assuming the use of legal labor. The current administration estimates that
expanding the number of agricultural workers eligible for the H-2A program would increase
agricultural production and exports by around 1.6 percent and 2.5 percent respectively.%

Malnutrition. Despite an abundance of educational programs, obesity and *“over
nutrition” remain key health concerns. The Centers for Disease Control and Prevention states,
“[m]ore than one-third of U.S. adults (34.9%) are obese. Obesity-related conditions include heart
disease, stroke, type-2 diabetes and certain types of cancer, some of the leading causes of
preventable death. The estimated annual medical cost of obesity in the U.S. was $147 billion in
2008 US dollars.”®®

Waste. Post-consumer waste remains high in United States. A January 2013 article in
Businessweek stated, “Americans threw out the equivalent of about $180 billion worth of food—
an 8 percent increase from 2008, the last time the USDA calculated the total value of food loss
from households, supermarkets, restaurants, and other food-service providers.”1%

Global Opportunities

Potential to Increase Yields. In general, there is significant room for yield growth in
developing countries, much more so than in industrial countries that already have good
government policies, infrastructure, and farming practices. A large section of the conclusion of a
report by the United Nations Food and Agriculture Organization is included here to provide more
specific insight into this opportunity.

First, despite impressive gains in yields over the past 50 years in most of the world, large
and economically exploitable yield gaps remain in many places, especially in the



developing world and nowhere more so than in sub-Saharan Africa where food supply is
the most precarious. Second, in the short to medium term, there are many technologies
that are in their early stage of adoption that promise a win-win combination of enhancing
productivity and sustainably managing natural resources. These include conservation
farming approaches based on no tillage and the GM technology revolution—both still
only used on less than 10 percent of the world’s cropland—as well as the even earlier
adoption phase of information and communication technologies (ICT) for more efficient
and precise management of modern inputs. Third, yield gains are not achieved by
technology alone, but also require complementary changes in policies and institutions. In
much of the developing world, policies are now more favorable for rapid productivity
growth, while a range of innovations in risk management, market development, rural
finance, organizing farmers, and provision of advisory services, show considerable
promise to make markets work better and provide a conducive environment for
technology adoption. Indeed, in sub-Saharan Africa these innovations are a necessary
condition for wider adoption of critical technologies such as fertilizer. Fourth, plant
breeders continue to make steady gains in potential yield and water-limited potential
yield, more slowly than in the past for wheat and rice, but with little slackening in the
case of maize; there is no physiological reason why these gains cannot be maintained but
progress is becoming more difficult with conventional breeding. Genomics and molecular
techniques are now being regularly applied to speed the breeding in the leading
multinational seed companies and elsewhere, and their costs are falling rapidly. As well,
transgenic (GM) technology has a proven record of over a decade of safe and
environmentally sound use and its potential to address critical biotic and abiotic stresses
of the developing world, with positive consequences for closing the yield gap, has yet to
be tapped. We believe that the next seven to ten years will see its application to major
food crops in Asia and Africa and that after its initial adoption, the currently high
regulatory costs will begin to fall. We note however that this will require significant
additional investment, not least in the areas of phenotyping on a large scale, and that it
still takes 10-15 years from the initial investment until resulting technologies begin to
have major impact on food supply. Transgenics for greater water-limited potential yield
may also appear by then, but trangenics for greater potential yield, arising from
significant improvements in photosynthesis, may take longer than even our 2050
horizon. %

Climate change. Climate change has both benefits and drawbacks. Global warming will
create opportunities in some regions like Canada, Scandinavia, and northern Russia by extending
the growing season, while contracting it in others due to drought like the Southern United States,
Europe, and much of Africa. The US Environmental Protection Agency summarizes the impact
of climate change on agriculture as follows:

Agriculture and fisheries are highly dependent on specific climate conditions. Trying to
understand the overall effect of climate change on our food supply can be difficult.
Increases in temperature and carbon dioxide (CO2) can be beneficial for some crops in
some places. But to realize these benefits, nutrient levels, soil moisture, water
availability, and other conditions must also be met. Changes in the frequency and severity
of droughts and floods could pose challenges for farmers and ranchers. Meanwhile,



warmer water temperatures are likely to cause the habitat ranges of many fish and
shellfish species to shift, which could disrupt ecosystems. Overall, climate change could
make it more difficult to grow crops, raise animals, and catch fish in the same ways and
same places as we have done in the past. The effects of climate change also need to be
considered along with other evolving factors that affect agricultural production, such as
changes in farming practices and technology.

Trade. As the world grows more interdependent, and countries rely on each other to
provide desired foods, the need for more open and free trade on agricultural products increases.
Christopher Barnett, one of the authors of Food Security and Sociopolitical Stability, points out
that, “[t]he use of trade policy instruments holds obvious appeal for states looking to placate
restless urban constituents. But it becomes especially problematic for food-importing countries
growing ever more dependent on reliable trade partners to ensure food access....”1%
Additionally, challenges such as increasing total demand, production limitations, and increased
reliance on imported foods in developing countries creates a global food system where
unforeseen events such as droughts, floods, and other natural disasters can cause a spike in local
food prices. When prices spike, governments often face significant pressure to take action, such
as export bans that keep prices lower for that particular country. These export bans often occur in
higher income countries yet have a greater impact on stability in lower income countries. The
food price spikes that sparked riots throughout much of the Middle East and North Africa in
2007-8 and 2011-12 were not the direct result of reduced production in the Ukraine and Russia,
but by their export bans that resulted in a much more serious food price rise in the countries
planning to import their wheat. Had these countries kept their export commitments and had
enough stores to absorb the shock, the prices would not have spiked and the violent protests may
not have occurred. Barnett summarizes the need for more free and open trade by stating,
“[i]nternational trade is supposed to dampen price fluctuations by spreading weather and other
production risks across countries — a major reason why most economists advocate for
agricultural trade liberalization.”1%*

Improvements to Logistics. Producing the food is not enough. It has to be delivered with
minimal waste to the where the people need it, often to large urban areas, but also to more rural
areas where roads, rail, and other transportation infrastructure is often poor. Urbanization in
developing nations has accelerated the need for infrastructure development and logistical
capabilities, particularly cold-chain logistics, to transport food from field to market as well as
industrial products and imports back to the rural areas. Additionally, increasing long-term
storage capacity to facilitate the stockpiling of key food staples is another means to offset the
impact of temporary food shortages and mitigate price spikes.

Transportation infrastructure remains a significant impediment to food security. In highly
developed countries, transporting products from the fields and the farms to the processor or
consumer will present a major challenge for a system that has evolved to primarily move various
bulk agricultural products like grains and oilseeds. In developing countries, the challenge will
continue to be the storage and distribution of food products to prevent waste prior to reaching the
retailer or consumer. To meet this requirement it may be necessary to adapt some parts of
existing agricultural transportation systems or develop entirely new marketing channels and
distribution systems which will ultimately create new agri-logistics challenges. %

Rising Incomes and Growing Middle Class. Demand is the ultimate driver of supply,
even when it comes to agriculture and the rising population levels of the world are only one



element of the increased demand on food systems. Perhaps an even greater impact will come
from the rising income levels and growing middle class across the globe, which presents both an
opportunity and a threat to food security and associated instability. The Organization for
Economic Cooperation and Development (OECD) provides some key statistics.

In 2009 the middle class included 1.8 billion people, with Europe (664 million), Asia
(525 million) North America (338 million) accounting for the highest number of people
belonging to this group. This expansion continues. The size of the “global middle class”
will increase from 1.8 billion in 2009 to 3.2 billion by 2020 and 4.9 billion by 2030. The
bulk of this growth will come from Asia: by 2030 Asia will represent 66% of the global
middle-class population and 59% of middle-class consumption, compared to 28% and
23%, respectively in 2009. The developing world’s “emerging middle class” is a critical
economic and social actor because of its potential as an engine of growth, particularly in
the largest developing countries such as China and India but also in sub-Saharan Africa.
History tells us that those in the middle have in the past vigorously accumulated capital,
be it physical (plant, equipment or housing) or human (education or health).
Consolidating this incipient middle-income group into a stable middle class could
provide a solid foundation for economic progress by driving consumption and domestic
demand.0®

Global Threats

Weak Governance. Good governance remains one of most important elements of
enabling food security and minimizing potential destabilizing effects. Trade policies, investment
in infrastructure, choices of regulation and subsidies, and the ability to provide physical security
will drive many of the food security solutions for the coming decades. Conflict and political
uncertainty, weak governance, poor infrastructure, limited use of available technologies, and the
effects of climate change will likely continue to be sources of food insecurity. Additionally,
agriculture is often the foundational sector of a thriving economy. Therefore, governments,
especially those in developing countries, must make a concerted effort to develop and implement
fact-based and economically sound agriculture policies that stimulate productivity and improve
distribution systems. Meeting the food needs of tomorrow’s society will require improvements to
farming practices in less developed countries, acceptance of more transgenic plants, less
restrictions to trade, improved storage and transportation infrastructure, and increased stores of
commodities to help dampen price shocks.

The real challenge for low-income countries to secure stable access to food, either
presently or in 2050, is mostly dependent upon whether an appropriate market mechanism works
properly or not. Reducing corruption and establishing governance in failing countries is key to
this goal. It is difficult to expect a healthy market mechanism to work if a country fails to
establish effective governance. Although the U.S. and other international agencies have many
programs in place to ensure global food security, establishing effective governance in failing
states must take center stage. Stable governance is necessary to attract the private investment
required to build the infrastructure and logistical systems upon which a reliable food supply
depends. In order to achieve food security goals, international organizations and private
companies must work together to ensure availability, access, utilization and stability.



Spikes in food prices, particularly in countries where food subsidies are prevalent, can
ignite or fuel grievances associated with the perceived failure of governance. The violent protests
that spread across North Africa and the Middle East in 2007-8 and again in 2011 are often
blamed, to some degree, on the sharp increases in food prices that occurred at the same time. A
report produced by the New England Complex Systems Institute in 2011 suggests that the spike
in food prices created the “precipitating condition for social unrest.”*” The report points out that
governments are expected, by their population, to look out for the well being on their citizens
and that food security is one element of government legitimacy. The report further explains that,
in today’s increasingly interdependent world where many countries rely on imports for food
needs, “...political organizations may be perceived to have a critical role in food security.”
Additionally, the “[f]ailure to provide security undermines the very reason for existence of the
political system. Once this occurs, the resulting protests can reflect the wide range of reasons for
dissatisflaocétion, broadening the scope of the protest, and masking the immediate trigger of the
unrest.”

In the book Food Security and Sociopolitical Stability, an in-depth study on this issue, the
authors explain that,

Strong correlations between food availability or food access and sociopolitical stability
often exist — but certainly not always and everywhere. The linkages are, however,
variable across space and time, highly conditional on the responses of multiple private
and state actors, and difficult to pin down causally. Sociopolitical unrest, like market
shocks, often has strong behavioral foundations that intersect with underlying structural
pressures to spark extreme social events... Governments that have previously employed
policies, such as food subsidies, intended to make people feel secure about their access to
food are sometimes perceived as reneging on that commitment when food prices rise
sharply...leading to unrest that is at once food- and politically-based.®

Food Price Volatility. Food price volatility is probably the number one driver of
instability that can lead to civil unrest and violence. A report produced by the Organization for
Economic Cooperation and Development (OECD) and the UN Food and Agriculture
Organization warns,

Production shortfalls, price volatility and trade interruptions remain a threat to global
food security. As long as food stocks in major producing and consuming countries remain
low, the risk of price volatility is amplified. A wide spread drought like that experienced
in 2012 in the United States and CIS countries, on top of low stocks, could raise crop
prices by 15%-40%. A statistical analysis projecting past uncertainty patterns on relevant
model drivers into the baseline period, shows crop yield variability to have the largest
impact on world prices for wheat, coarse grains and oilseeds with rice somewhat less
sensitive. Meat, dairy and biofuel prices are more affected by macroeconomic
assumptions such as economic growth and exchange rates. Energy prices add another
source of uncertainty, affecting both biofuel markets and input costs. World trade is even
more sensitive than production to yield variability and macroeconomic drivers.!°

Energy Impact. Energy is a key element in agricultural production that affects both price
and productivity. A report by the UN FAO suggests that rising oil prices will drive increased



food prices as agriculture relies heavily on fossil fuels to power machinery and produce
fertilizers. This report specifically states,

Looking out to 2050, the potential for sharply increasing prices of non-renewable
resources that have no close substitutes could have major implications for crop yields and
food prices. The two resources of most concern are fossil fuels for manufacture of
nitrogenous fertilizers and provision of farm power, and reserves of phosphates, an
essential macro-element for soil fertility. All indications are that fossil fuels have entered
a new era of higher and more volatile prices with an expected upward trend.

Farming practices. Effective farming practices are an important element in improving
yields. Soil management, fertilizer and pesticide employment, and irrigation must be
scientifically employed to ensure the long-term sustainability of cropland. The challenge to
improved farm practices is often farmer education, information, and technical skills, which are
more advanced in industrial countries and less so in developing countries. More education
programs for farmers in lower income developing countries will help increase yields as well as
help them use less inputs (primarily energy and water) to produce these higher yields.!

Poor distribution. Food storage and distribution systems are woefully inadequate in
nations where population growth is projected to be greatest. Many lack paved roads to reliably
transport food stuffs and fewer still have effective cold-chain systems to preserve produce from
field to market. Most lack the bulk storage facilities necessary to stockpile cereals and other
staples to offset food shortages.

Waste. More developed countries waste most food after purchasing, whereas many
developing countries suffer food loss and waste prior to reaching the consumer. The FAO
estimates that “...roughly one-third of food produced for human consumption is lost or wasted
globally, which amounts to about 1.3 billion tons per year. This inevitably also means that huge
amounts on the resources used in food production are used in vain....”**? Curbing food loss and
waste can help increase food availability (supply) and help mitigate price swings due to other
shocks such as those caused by adverse weather.

Resistance to biotech. Widespread misinformation and emotionally-based arguments are
impeding the potential benefits of transgenic crops, commonly known as genetically modified
organisms (GMOs). A coordinated effort from the scientific, government and media
communities is necessary to reveal the promise of GMOs and the truth behind GMO safety. The
debate on GMOs is covered in more detail in an essay in the main industry report.

Climate Change. As mentioned above, the effects of climate change can be both positive
and negative. There are obvious risks associated with a changing climate, but there are also some
benefits. In total, food productivity will likely suffer from the changing climate, but some
countries will see benefits, while others will see significant negative impacts. These changes will
likely drive the need for increased trade and may become another source of international mistrust
and controversy.

Poverty. Poverty is often viewed as a humanitarian or human security issue, not
necessarily a national security issue. There is, however, a direct relationship between poverty,
food security, and the potential for civil unrest. Although extreme poverty has decreased
significantly over the past several decades, today, about 20 percent of the world’s population
lives on less than $1.25 per day (as opposed to more than 50 percent in 1981). Christopher
Barnett, in Food Security and Sociopolitical Stability, also explains that, *...although the most



severe food insecurity is typically associated with disasters such as drought, floods, war, or
earthquakes, most food insecurity is not associated with catastrophes, but rather with chronic
poverty....” 113

Malnutrition. Solving the problems of malnutrition — over or under shooting caloric
intake goals — remains a key concern in the consumer portion of the value chain. Within the US,
consolidation of the various programs within the DoD, USDA, Center for Disease Control, the
office of the surgeon general and others that aim to fight obesity and under-nutrition could help
save money and target the most effective areas of research and outreach. This is another area in
which global outreach should be a priority, mainly for under-nutrition, but countries like India
are also experiencing obesity problems.

Nutrition significantly affects the physical and mental development of a child during the
first 1,000 days of a child’s life—from the mother’s pregnancy through two to three years of age.
“The right nutrition during this 1,000 day window can have an enormous impact on a child’s
ability to grow, learn, and rise out of poverty. It can also have a profound effect on the long-term
health, stability, and development of entire communities and nations.”!** Lack of proper
nutrition of the mother and the developing child can result in stunting, infections, lasting effects
of mental development, and even death. By focusing food aid and agricultural assistance
programs on delivering and producing not only the necessary quantity, but also the right type of
food, international organizations can curb hunger among the poor at its genesis. The US Agency
for International Development and the Department of State should receive more funding from
Congress to increase both nutrition education as well as food aid abroad.

Conclusion

The issues outlined above capture only part of the overall strengths, weaknesses,
opportunities, and threats related to food security. This list, again, is intended to provide an
outline of the analytical model used to evaluate the agribusiness industry in the context of US
national security interests and food security issues across the globe. The data from this SWOT
analysis was then used to develop the main industry report. The overriding conclusion from this
analysis is that food security directly impacts stability, can lead to widespread violence, and
should therefore be of significant interest to the United States government and national security
practitioners.
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