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The U.S. Farm Export Boom:
How Will It Be Shaped by Global
Infrastructure?

By Alan Barkema and Mark Drabenstott

has triggered a wave optimism about  for exports of some U.S. farm commodities. At

the industry’s prosgcts in the world  the same time, howeverxports of othekinds
food market. At the root of the industry’s recent of products, including).S. farm andood tech-
exportgains are rapidly growing populations nology, could be strengthened by efforts to
and incomes across Asia and Latin America. upgrade thénfrastructuresupporting théood
Adding fuel to U.S. agriculture’s newfound op- systems in the developing world.
timism is the recent emengee of Qina—the
world’s most populous nation and most rapidly  This article examines how an inadequatel
growing economy—as a net importer of food. system infrastructure in the developingrld

may affect U.Sagriculture’s prepects in the
The world food market may not live up to world food market. The first section assesses the
currentexpectations, however, without substantial potential size of the world food market. The
investment in food processing and distition second section evaluates hlawitations in food
infrastructure in developing countries. Much of systeminfrastructure in developing countries
the devioping world has limitectapacity to could limit that potential, focusing on Chinaand
process and disbute fad, whether imported  Mexico as illustrative case studies. Ttnérd
or produced domestically. For example, in China section considers implications of infrastructure
and Mexico—two of U.Sagriculture’s most  limitations for U.S. farm and foodports. The
promising markets—the existing transportation article concludes that inadequate infrastructure
and distribution systenase inadequate to meet could tilt U.S. exports toward food technology
current food system needs. Sunofrastructure and products and away from traditiorallk
commodities.

Q recent surge in U.S. agricultural exports limitations could become a crucial bottleneck

: : : : _WHERE IS THE WORLD FOOD
Alan Barkema s an assistant vice president and economist MARKET GROWING?

at the Federal Reserve Bank of Kansas City. Mark Dra-

benstottis a vice president and economist abémk. Sott . . L .
Ryckman, a research associate atthe bank, helpsdpe U.S. agriculture IS.faCIngS best prospes In
the article. the world market since the 1970s.0Bomic
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Chart 1
DESTINATION OF U.S. AGRICULTURAL EXPORTS
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growth continues in traditional developed mar- a big impact on U.S. agriculturakgorts.Five
kets, such as Europe, Japan, and Gavahat of the top seven markets for the nation'sagr
makes the péd ahead esp&dly promising is tural exports in 1995—Japan, Mexico, Korea,
the potential for a number of small aladge Taiwan, and China—are in Asia and Latin
developing countries to increase food farges America. While the industrial countries of the
substantially. Countrieacross Asia andlatin European Union are still a bigarket forU.S.
America are experiencing rapid growth in both farm products, the European share of U.S. agri-
their economies and their populations. Thus, not culture’s exports has declined, shrinking from a
only is food need growing, but consumers in- fourth a é¢cade ago to about a seventh in 1995
creasingly have the incomes to improve their (Chart 1). Meanwhile, Asihasquietly become
diets. Based on the forces at work, Asia and U.S. agriculture’s dominant customer. Together
Latin America appear to hofhrticularly bright Japan, China, and a cluster of othigih-growth
prospects for U.Sx@orters of foodnd agricul- nations around Asia’s Pacific Rim now account
tural produts. for nearly 40 perent of the industry'foreign
sales. @ina’'s imports of U.S. farm products
Before looking ahead, it should be recognized have tripled in the last few years. Mexico is the
that Asia and Latilmerica alreadyrave made  fourth-largest markepverall. Sales to Mexico
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Chart 2
REAL GDP GROWTH, 1990-94
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lost some steam last year due todbe/nturn in
the Mexican economy, but Mexico ahdtin
America remainpromisng markets oflong-
term potential.

run far alead of the slight gains in population in
the developed world. While Africa will have the
fastest growing population, gains there are not
expected to increase demand in the world food
market appreciably since many of these people

Recenttrends in population and income promise will remain onsubsistence diets.

to make Asia and.atin America evermore
attractive markets fotJ.S. producers in the
years ahead. Today, theorld’s populaion is
about 6 billion. Only &ourth of the world’s

Incomes may be even moimportant than
population in fueling future demand for.S.
agricultural exports. Over the period beginning in

residents live in the high-income, developed 1990 and ending in 1994yuntries in East Asia
nations, while three-fourths live in the develop- enjoyed an economic boom, with growth in real
ing countries of Aia, Latin America, and Aica. GDP averaging 8 percent ayear (Chart 2). China
More important, populations in botksia and topped the list of Asiacountries with growth of
Latin America are expected to grow at a rate nearly 11 percent a year. Growth was solid but
faster than the world average of 1.4 percent much less rapid in Latin America, averaging
through the end of thectiry. Such gowth will 3 percent for all Latin American econgas,
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including Mexico. By contrast, economic growth
in the United States over this time period was
only 1.7 percent.

Agood indicator of the food supply and demand
balance is per capita camsption and produc-
tion of grains (Chart 3). Grairewe by far the

world’s most important food, whether con-

Looking ahead, economic expansion is expected sumed directly or as livestock feed. A compari-

to remain brisk in Asia and Latin America, at
least through the end of thecdele. Curent
forecasts indicate real GDP in Asia wgifow

son of production and consumption throughout
various regions of theorld reveals gubsantial
mismatch between where food is produced and

nearly 8 percent a year through the year 2001, where it is consumed. For example, the United

led by growth of nearly 10 percent a year in
China. Growth in Latin America isxpected to

States and the European Union produce substan-
tial exportable surpluses of grdiim contrast, in

average about 5 percent a year, with growth in much of the developing world-specially Asia

Mexico averaging about 4 percent a year.
Although considerably less than prajens
for Adia, Latin America’s prospective growth
rate still compares favably with projected

and Latin America—per capita production falls
well short of congmption. Multiplying these
per capita foodtwortfalls bythe large number of
consumers in these areas igea sultantial

growth of less than 3 percent a year in the food deficit to be filled by food imports.

developed world.

Rising incomes do not necasiy translate
into rising food demand, but in Asia ahdtin
America they almost certainlyill. M ost con-

To sum upgrowing populations and incomes
in the developingvorld—especiallyAsia and
Latin America—are fueling demand féood
products. With economic growth likely to con-

sumers in these two regions of the world have a tinue in these two regions, and with domestic

much more basitamily budyet and diet than is

production insufficient to satisfy demand.,S.

commonplace in the developed world. For example, producers can expect growing markets abroad
the average per capitaincome is about $3,500 infor U.S. food products.

Mexico and about $500 in China. These num-

bers are probably reasonable proxies of overall WILL INFRASTRUCTURE

standards of living, including dietary standards.
A considerable portion of any gains in income
will likely go to improving the diet. In Mexico,
for instance, food represents abouthad of
total household spending, while in China it rep-
resents about 60 percent.

A final factor that will enhaceexport oppor-
tunities for U.S. producers is the likelihood that
Asia and Latin America will be unable to meet
their burgeoning food demand from domestic
sources. If current patterns continue, neither

region appears capable of increasing food pro-
duction fast enough to keep up with demand,

thereby creating market opportunities for U.S.
producers.

CONSTRAIN THE WORLD FOOD
MARKET?

Growth in population and incomes will clearly
be the fundamentals lifting potential food demand
in the developing world. Yet for this potential to
be realized, substantial investmentiiod sys-
tem infrastructure will be required in many nations
(see box). Theléw of imported commaodities
and food products will depend on logistical and
distribution sygems. Theability to transform
farm commaodities into food products will depend
on the developingiorld’s food processg tech-
nology. And the extent to which developing
countries supply their own food needs will
depend on investments in agricultural resources
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Chart 3

PER CAPITA GRAIN PRODUCTION AND CONSUMPTION
Annual average, 1990-95
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and production technology. Thus, while growth in infrastructure needs appear great and diverse—

income and population points to an optimistic from improving its capacity to produce agri-

rate of growth in world food demand, infrastructure cultural products to better distribution sy1®s.

investment could significantly temper the outlook. Mexico’s challenge, on the other hand, is upgrad-

ing its tranportation infrastructure.

Infrastructure needs range in size and scope

throughout the developing wordthd thus make  Chinas infrastructure challenges

aglobal assessment of investment needs extremely

difficult. A better approach may be to assess How much food—and what type édod—

infrastructure needs in a couplekefycountries Chinaimportover the next decade and/bad

and then examine how the nature and pace ofwill depend on how much food can be produced

investment will affect the food market in those domestically and how well both imported and

countries. China anilexico offer useful case domestic foodsiffs can be distributedlhus,

studies. Both countries will be important mar- investments in China’s capacity to prodimed

kets for U.S. agriculture, yet each faces unique andimprove distibution systems loom large in

challenges in upgrading the infrastructure that assessinglina’s potential as a market forS.

underpins their respective food markets. China’s farmers and food companies.



82 FEDERAL RESERVE BANK OF KANSAS CITY

While the extent to which China cémost strained research funtdave hampered China’s
food production is currently an object of wide- ability to respond to theds to itsagricultural
spread debate, there is general consensus thaproduction from pests ardisease. Bothotton
gains will come only if China raises the level of and shrimp production havedn hurt in recent
its agricultural technology and expands its sup- years by pests and disease, with onlynited
ply of water for irrigation. Bothefforts will response from Chinese research institutes.
require substantial investmis that will have to
compete with surging capital demands in other Water is another critical constraint on Chinese
parts of the Chinese economy. agriculture Much of northern Chinancluding

the fertile North China plain, will soon exhaust

Many observers agree that China’s investment all of the irrigation water available from the
in agricultural research will be the critical factor nearest source, the Yellow River. In some areas,
in governing its future foodupply. As China’s the water needs of cities and coalfields are
economyhasgrown rapidly in recentaars, state  already diverting water from irrigation. If cur-
funding for agricultural resarch has suffered. renttrends continue, some observers préuict
Western economists have recently repotted millions of hectares of productive land could go
most Chinese agricultural research institutes— fallow due to a lack of watéfGoldberg).
still run wholly by the state—have resorted to
producing commercial crops just to pay wages Despite the prospect of mounting food demand,
to staff scientists (Crook). Staffing has been all investment in irrigation projects remains mea-
the morgdlifficult due to an godus of scientists  ger. The major water project in China today, the
from agriculturatesearch to other sectors ofthe Three Gorges Dam, hatominated Chinese
economy and to declining enrollments in agri- spending on water pras, leaving few funds
cultural universities. for other presing needs, such as theoposed

South-North Water Transfer project, which

The cutback in support for agricultural would funnel water to the fertile North China
research by the Chinese government has beerplain. Moreover, the Three Gorges Dam will not
dramatic. When the liberalization of agrlture even significantly increase the flow ofater
began in 1978, China was spending nearly 14.0 to irrigation—its primary goal is to generate
percent of the state budget on agricultural scienceselectrical power and contrdlooding on the
(Chart 4). By 1993, that portion had shrunk to Yangtze River. Some small proje areunder
just 8.4 percent. Moreover, not only is agricul- way in other parts of China with assistance from
ture’s share of state spending declining, more of the World Bank. Thadditional supply of water
its funds are paying for “administration” workers created by such projects, however, could be
instead of basic resech. When agricultural  exhausted in a few years.
research was a top budgstority in 1978, a
third of the funds were spent on research Insum, a limited supply of water and the pros-
equipment. By 1993 that shahad dwindled pect of little additional investment irigation
to a fifth. projects will be a signifignt brake on China’s

agricultural production. Although the precise

The research cutbacks are having two impacts extent of this constraint is not fully under-
on Chinese agriculture. First, with fewer advances stood, a lack of water appedilsely to boost
in plant genetics, the rate of increase in Chinese Chinese imports of grain and other agricultural
grain yields appears to be slowing. Second, commodities.
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Chart4
STATE INVESTMENT IN AGRICULTURAL RESEARCH IN CHINA
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The final investment issue facing China is capacity is a major problem. While seaport cargo
transportation infrastructure. China’s transporta- capacity doubled from 1986 to 1994, the gains
tion systems are weak, and agriouit must were for mostly small sps. Saport berths
compete for its share of the strained capacity that can accomodate larger vasgls typical in
with other burgeoning sectors thfe €onomy. world grain trade are estimated to number fewer
Grain traffic by rail has increased substantially than a dozen (Nyberg). Moreover, poor dock
over the past decadmyt grain still accountsfor  equipment and facilities make unloading grain
just 5 percent of total rail cargo (Nyberg). Overall, extremely slow. Unloading a medium-sized grain
rail transportation is so inadequate that a surplus ship (35,000 to 40,000 tons) can take 10 to 11
of feed grains in North China cannot be moved daysin China, about half again the time ezl
to areas in the South clamoring for more grain. inJapan. Chinahas only two ports that can accom-

modate larger grain vessels that represent the

Anissue of overriding importancelthS. and low-cost standard today, and these ports have
western eporters will be China’s cagity to limited dock equipment.
import grain and foodsffs through its over-
crowded ports and then distribute fingports Alleviating this portbottleneck will require

over its outdated railways and highways. Port majorinvestments. The World Bank has estimated
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that a minimum of $2.5 billion will be needed tion infrastructure. Despite its proximity to the
simply to convert some ofhina’s existing United Stées and theconvenience of a long
cargo berthsto handle grain. The estimate jumps overland border, transporting food and agricul-
higher if new berths aréuilt to accommodate  tural productsvithin Mexico can be costly and
bigger vesels. time-consuming. Thus, sfributional bottle-
necks could be a brake on the growth of the
Ports will not be the only bottleneck. In  Mexican food market. Improvements to truck,
most nationsgrain leaes ships and iguickly rail, and maritime infrastructure will be espe-
and efficiently transferred to domestic railways— cially critical to accommodatéhe trade that
so-called bulk intermodal transport. Such ship- seemdikely to develop undeNAFTA.
ments in China are possible only between one
port and Beijing. Other systems are under devel-  Truck traffic acounts for nearlthree-fourths
opment in the northeast and in the southwest, butof Mexico’s foodand agricultural shipments,
capacity remains small relative to the potential butonly because itis a better alternative tladn

demand (Nyberg). andmaritime transport. Shipments by truck are
much more expensive in Mexico than in the
The infrastructure needs in China cledmiyd United States, in part because the road systems
far-reaching implications for U.S. and other west- will generally not handle large trucks over along
ern exporters. If Chinakvestment in agricul-  distance. To movéong distances, most ship-

tural research and water supplies continues toments are moved through a seriesshbrter
flag, the gap between China’s food demand and hauls—a much lessfficient system. Nearly
supply is sure to widen. This will spell growing 2,500 miles of limited ecessfour-lane high-
opportunity for U.S. sellers of commoditiesand ways have been built in recent years between
processed foods. Yet the yawning gap between major cities in Mexico. These are all tolhds,
demand and supply will also pose a dilemma for however, and tolls are extremely expensive—
Chinese leaders, and it remains unclear how ranging from 35 to 90 cents a mile. As a result,
many food imports they will allo&Regardless  many trucks resort to public roads, leading to
of how much food China can produce itself, the furtherdeterioration in already poor highys.
nation’s inadequate port and trpogation sys- Currently, 61 percent of Mexican roads are in
tem poses a seriohsttleneck for U.S. andther poor condition, 29 percent arefair condtion,
exporters. Athe same time, the bottleneck may and only 10 percent are in good condition. Fi-
present opportunities for western companies to nally, current regulations prohibit U.S. trucks
form joint ventures to upgrade China’s transpor- from traveling more than 20 miles beyond the
tation systems. Sonmeultinational food compa-  border. That will change by 2003, when trans-
nies appear to be considering such investments.portation rules beteen the twaountries will

be eliminated (Economic Research Service). But
Mexicos infrastructure challenge for now, U.S. goods must be transferrethtwre

costly Mexican carriers once they cross the border.

Mexico appears to have lesaudting infra-

structure needs than China in the period ahead. Looking ahead, there will be a huge need for
In part, this reflects the fact that Mexico’s econ- upgrading Mexico’s@adways. A recent World
omy and its agriculture areirther developed  Bank survey of Mexdan businesses ranked
than China’s. Mexico’s major need over the next highways as the &ing constraint to eco-
several years will beipgrading its transporta- nomic development in Mexico (World Bank).
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Although no estimate of the capital required is
available, it will likely run into the tens of bil-
lions of dollars. More than $6 billion of private

transportation is costly aikfficient compared
with the United States. Port facilities are poor,
especially foraccommodating intermodal trans-

capital has been invested in the new toll roads shipmets common in the grain industry. Ships

of the 1990s. The need to upgradedbentry’s
much more extensive network of public roads
will swamp that investment. There is clearly a
long way to go; in 1993, the $#llion in private
investment in toll roads was three times all
public investment in rads.

Railways should be a major conduit for U.S.
food and agcultural products flowing into
Mexico, but shipping by rail is a costly alterna-
tivein Mexico. Rail services are provided exclu-
sively by the national raitay (FNM) with

take a long time to unload, and bureaucratic
delays at customs only extend timetables. More-
over, routes from Mexican ports to inland cities
are poorly developed.

Improved port facilities will be needed to ac-
commodate increased food and agricultural
trade, but more efficient inland distribution is
probably more important. The Mexican govern-
ment has madatermodal transportation a pri-
ority and is expanding the capacity to handle and
distribute container shipmes. Thusmaritime

outdated equipment. There are no refrigerated infrastructure may not bemaajor factor limiting

rail cars in Mexico, for exampland this forces
many food products off radars at theborder
and onto trucks. Inflexible work arrangements
and high mandatory crew counts cut efficiency
and push up costs. It is estimated tladtor
productivity in FNM is only one-eleventh the
average for the U.S. rail industry (Agricultural
Marketing Service). Finally, Mexican tracks are
unable to handle the weight of standard th®.
cars, requiring smaller carstagher total cost.

Major investments will be needed to upgrade
Mexico’s tracksand rail equipment. Inddition,
greater competition will be nded to increase
the overallefficiency of the rail system. Both

the development of Méco’s food market in the
period ahead.

Overall, infrastructure will be a factor influ-
encing U.S. food and agricultural exports to
Mexico, but less so than to China. Whereas
Chinese infrastructure investments appear
likely to affect both the growth and the type of
U.S. exports, transportation problems in Mexico
seem likely to affect mostly the rate of growth.
Moreover, U.S. firms will probably be major
participants in upgrading the Mexican transpor-
tation system. Nevertheless, considerable in-
vestmentis needed, adstribution bottlenecks
and high transportatiorostswill curtail U.S.

problems could be solved by recent proposals food opportunities for the foresade future.

fromthe Mexican government to privatize FNM
and permit foreign firms to hold minority shares
in joint ventures. The Mexicagovernment is
also considering a plan that would permit U.S.
rail companies to operate their trains on Mexi-

HOW WILL INFRASTRUCTURE
LIMITATIONS SHAPE U.S.
AGRICULTURE’S OPPORTUNITIES?

can rails. Regardless of the exact path reform The world food market of the future holds both

takes, overhauling the Mexican rail systeifi
probably take several s to accomplish.

Finally, maritime shippingis vital to trapert-
ing grain to Mexico, but again this mode of

much promise and considerable uncertainty for
U.S. agriculture. On onteand, rapidly growing
populations and incomes in China, Mexico, and
other high-growth countries in the developing
world promise to fuel demand for the industry’s
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myriad prodats. Onthe other hand, antiquated
food systeminfrastructure in these otherwise
promisingnew markets mayrnit the indistry’s
sales. This prospectivefrastructureconstaint
adds yet another dimensionttee already net-
tlesome problem of forecasting and planning for
growth in U.S. agriculture’s sales ©hina,
Mexico, and other new markets in the develop-
ing world. In view of these considerations, what
is the most likely outlookor U.S. agricultural
exports inthe years ahead?

A precise, quantifisle answer igifficult to
determine, but it is possible to frame possible
outcomes undedifferent scenarios. Given the

foregoing discussion, the most important parame-
ters to consider in the analysis are consumer

incomes in the importing countries—a key deter-
minant of food demand—and the nature of the
likely infrastructure constraint on food imports.
Implications for different kinds of U.S. agricul-
tural exportzan then be consideredder vari-

climbs with rising incomes. In Mexico, for
example, average per capita income of about
$3,600 boosts per capita production inftied
system to about $325. With higher incomes,
spending first rises for foods in which processing
has added relatively little value to raw agricultural
commodities,sch as processed fats and oilsand
meat and dairy products. As incomes s§#
further,consumers caafford more highly pro-
cessed food products, including some packaged
goods that add more convenience ety to
household diets. Thus, rising incomes terdtto
food demand from unproce=d fooccommodi-
ties to procesed food productsThe result is
growing demand for imports of food processing
technology and processed food products.

Similarly, infrastructure limitations may also
shift the mix ofagricultural products purchased
from the United States and other exporters. Spe-
cifically, inadeyuate infrastructure cdimit im-
ports ofsome kinds of products while creating

ous combinations of consumer incomes and a stronger market for others, including the tech-

food system infrastructure.

It is useful first to consider the effect of rising

nology that could help correct thdrastructure
obstacles. The framework sketchedin Table 1 offers
some insights about which products hold the

consumer incomes on the development of a greatest promise in China, Mexico, and other coun-

country’s food gstem, aparfrom any limita-
tions inadequate infrastructure may place on
food imports. Lowhousehold incomes in many
developing countries constrain the amount of
disposable income availabfer spending on
food and other items. Insteads#bstantial por-
tion of the average diet low-incomecountries

is often produced at home, and mininfi@bd
purchases argenerally raw or unprocessed

tries where inadequatafrastructure is an sie.

Two scenarios are considered. Infingt sce-
nario, a developing nation—like China or Mex-
ico—establishes a policy of upgrading its
domestic food production capacity, with the in-
tent of providing a solid, basic diet fiis citi-
zens. Under this scenario, domestic production
of raw farm commoditiesnay rise, offsetting

foods. As a result food systems are poorly devel- and thus weakening somewhat the demand for

oped. In China, for example, per capita incomes U.S. farm commodities. The market for exports

average less than $500 per year and per capiteof U.S. farmtechnology, however, may be

production in the food systemis only $70 a year somewhat stronger, as the developing nation

(Chart 5). searches foways to gear up itfarm output.

With scarce funds channelpdmaiily into im-

Food systems become more highly developed proving the farm production infrastructufeqd

as spending on more highly processed foods processing and distribution bottleneaksuld
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Charts

DEVELOPMENT OF THE WORLD FOOD SYSTEM
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likely remain. Thus, demand for imported value-
added food products might still be relatively
strong, especially among that portion of the
population that could afford them. With imports
of value-added food products up, demand for
additional food processing technologay be
relatively weak. Overall, this scenariddintens
the market outlook for U.S. farm technology
companies and U.S. food companies.

In the second scenario, the develophatjon
chooses to channel its scarce capital into im-
proving its food processing and distribution in-
frastructure. In thiscenario, the nation takes
less interest in boosting its domegtioduction
capability and instead relies more heavily on

farm commodies from abroad. Thus, farm
commodity imports would be stronger than in
the first scenario, while farm technologyperts
would be weaker. Investments in the food pro-
cessing andistribution infrastructure would be
reflected in bigger imports of food processing
and distribution technology, including food proces-
sing, handling, and transportation equipment.
On the other had,imports of value-addefbod
products would probably be weak sirtbere
would be a large supply of farm commadities
and new teanology for making commodities
into food products. This scenariadintens the
market outlook for U.S. producers angorters

of grains and other commodities afud U.S.
food processing companies who could market
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Table 1

HOW FOREIGN INFRASTRUCTURE INVESTMENTS MAY AFFECT
EXPORT OPPORTUNITIES FOR U.S. AGRICULTURE

Developing country

infrastructure strategy: U.S. export opportunity:

Commodities Foods
Investin Products Technology Products Technology
Production systems Weak Strong Strong Weak
Distribution systems Strong Weak Weak Strong

their technology abroad directly or in foreign  CONCLUSIONS
joint ventures.

Growing populationsind incomes in China,

Which of these two scenarios best fits the Mexico, and otherauntries ofAsia andLatin

outlook for U.S. agricultural exports to China America are fueling rapid growth in theorld
and Mexico depends on the course of infrastruc- food market. Prgpects for growing food mar-
ture investment in the two nations. Thestf ket have in turn created a wave of optimism in
scenario, with an investment focus on farm pro- U.S. agriculture, as the industry gears up for
duction systems, could describe #merging bigger foreign ales. The indstry’s fundamen-
situation in China. For example, some observers tally optimistic outlook, however, may be tem-
believe significant gains in the productivity of pered somewhat by bottlenecks created by
Chinese agricultureould be obtained with in-  inadequate farm and food systafrastructure
vestments in improved seed and fertilizer tech- in the developing world.
nology. Moreover, Chinese leaders have
expressed a keen interest in maintaining a high The outlook varies widely for different seg-
degree of food selfedficiency (Center for In-  ments of U.Sagriculture, depending on how the
ternational Affairs).The second scenariwjth developing world builds up its food system
an investment focus on distribution systems, infrastructure. Concerted efforts to boost farm
may be a better fit for Méco. The food system  production in the developing world could bol-
in Mexico has achieved a higher stage of devel- ster sales for U.S. farm technology companies.
opment than in China (Chart 5). Nevertheless, Resulting gains in foreigiarm production,
transportation remains @gificant bottleneck  however, would likely soften demand forS.
that could be broken with additional infrastruc- farm commodities. Alternativelypew invest-
ture investment, paving the way for exports of mentin foreign processing and distribution sys-
U.S. farm commodities and fogofocessing  tems could clear away bottlecks forimports
technology. of U.S. grains and other farm commodities. But
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new processing capability abroad could trim market. Temporary bottlenecks are likely to oc-
demand somewhat for exports of U.S. processedcur from time to time, triggered Himitations

foods. of food system infrastructure. More fundamen-
tally, where developing countries invest in food
Overall, the market for U.S. farm arfidod system infrastructure will have a major impact

products is likely to grow in the years ahead, on which products and technology theyport
although thepacewill vary somewhat from from the United States. Thus, U.S. farmers and
product to product. Regardless of ttreerall agribusinesses gearing their business plans to
direction angpeed of thenarket, however, time  the world food market of tHetureshould brace

will be required to build and develop the infra- themselves for occasionahforeseen sfiis in
structure required to sustain a bigger world food demand for their products.
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WILL CAPITAL BE AVAILABLE
FOR FOOD INFRASTRUCTURE PROUH S?

In a global context, entrepreneurs in devel-
oping countriegsan tap two sources of capi-
tal to fund theimprojects. They can borrow

abroad or they can rely on funds generated augmentation by international borrowihg.
internally and stored in the savings accounts In the developing world overall, only 6 per-

of domestic citiens.

First, consider the prospefts borrowing
abroad. The total flow of capital into devel-

While global capital supplies appear ample
most investment in the developing world is
fundedfrom domestic sdangs, with some

cent of total investment was financetth

funds borrowed abroad dng the past dec-
ade and a half. In Asia, where savings rate
are the highest in the worldorrowedfunds

n

oping countries slowed sharply in the 1980s, averaged only 2 percent of total investment,
restricted by concern that large lodnased In Latin America, where savings rates are
on oil revenues might not be repaid after oil lower than in Asia, borrowed funds accounted
prices crashed in the early 1980s. In recent for about 5 percent of total investment in the

years, markedlymproved investment pros-
pects have boosted the flow of capitdb
the developing world. The total capital in-
flow soared to an average of $120 billion a
year in the 1990s, cresting at $18ion in
1993. Roughly #hird ofthose funds flowed
into Asiancountriesand about a fourtimto
Latin America

Despite the recent surge, the flow of funds
into the developing world remainsrelatively
modest compared with overall global capital
flows. For example, the total inflow of capi-
tal to developing countries atits recent peak
in 1993 was still less than 1 percent of the
combined GDP of the OECD nations. In
contrast, government financial deficits in
the OECD nations were about 4 percent of
their GDP. Thus, inestmentin the develop-
ing world has made a relatively small dent
in global capital supplies.

1980s and about 10 percent in the 1990s.

These data suggest that domestic savings
rather than funds borrowed abroad will be
the major factor determining the pace of
overall investment in the developing world
in the years ahead. Moreover, prospects fg
developing country samgs appear rela-
tively bright. While a wide range of factors
play a role in determining savings rates, the
demographic composition of the population
is fundamental. In developing countries, the
working-age proporon of the population is
expected to climb from about a third today
to about half by 2015, and thpeoportion
that is either very young or very old is ex-
pected to decline. With a bigger share of the
population working, savings rates should
rise, boosting funds available for financing
agricultural infratructure investments and
other projects.

=
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Burgeoning capital needs in many differ-
ent sectors of developinguntry economies
will compete for available capital supplies.
Neverthelessinfrastructure investments in
agriculture should generally be able to com-
pete effectively for a healthy slice of capital.
In many developingauntries, agriculture is
a low-capital, abor-irtensive enterprise,

boosting the rate of return on capital invest-
ments in agriculture. In addition, food de-
mand is rising with growth in consumer
incomes, further enhancingpe return on
investments in the farrand food system.
Thus, a relatively high rate of return fmod
infrastructure projects should emica their
chances of funding.

ENDNOTES

1Several other countries also regularly produce exportable 4 While global capital suppliesin themselves appear ample,

surpluses of grain, including Canada and Australia.

2 At a recent conference, Chinese officials expressed
reluctance to rely too heavily on food impoitbeywere

also optimistic that gains in Chinese production would
meet most of the nation’s future food needs (Center for
International Affairs).

3 This discussion draws heavily from Reisen.

all nations face certain limits on international borrowing.
These limits are not clearly defined, but instead rest on the
confidence of international investors and lenders. The
primary concern of lenders, of course, is that they will
ultimately be repaid. Thus, the greater the income
generating potential of a borrowing nation is, the greater
will be the confidence of its lenders, and the greater will be
the debt load that nation can bear. But as total external debt
rises relative to national income or GDP, international
borrowing capacity is gradually exhausted.
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