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Abstract

Although consumer diets are being upgraded globally, food purchase patterns
vary across countries based on income levels. Developing countries are
registering rapid increases in retail sales of high-value foods, while developed
countries are seeing a rise in sales of products that meet consumer demands
for variety, food safety, and quality. To meet these increasingly varied needs,
multinational food retailers and manufacturers are expanding their presence in
developing countries, and food retailers and suppliers are adding value and
differentiating their products in developed countries. The ongoing changes are
driving food supply chains to adopt closer coordination between producers
and retailers to facilitate customizing products to meet consumer demands.
Even as the food industry is becoming more global, food markets are
increasingly responding to consumer preferences at a local level and catering
to specific demands in each market.
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Summary

Understanding the performance and dynamics of global food markets is no
longer a matter of understanding the fundamentals of international trade. At
$3.2 trillion, processed food sales are a major component of global food
markets and account for about three-fourths of total world food sales. Still,
only 10 percent of processed food sales are traded products. Although
consumer demand for processed food continues to grow globally, growth in
processed food trade has generally stalled since the mid-1990s. While trade
policy may contribute to this disparity between trade levels and market
performance, many other factors are at play.

Understanding the competitive nature of the global food industry means
understanding changing consumer preferences and the food industry’s efforts
to meet these demands. The task of moving food from the farm to the table
has become more complex, involving diverse local, national, and global
agents and networks. Food markets are constantly evolving, driven not only
by changes in consumer preferences, but also by technology, linkages between
members of the food supply chains, and prevailing policies and business envi-
ronments. Sophisticated supply chains and distribution channels are now
being adopted across different regions and national boundaries.

Developing countries are expected to largely account for future increases in
food demand, resulting from both increases in population as well as increases
in per capita food consumption. Annual growth rates of retail sales of pack-
aged food products in developing countries range from 7 percent in upper-
middle-income countries to 28 percent in lower-middle-income countries,
much higher than annual growth rates of 2-3 percent in developed countries.

The food industry will continue to evolve in response to specific consumer
demands in individual markets, with significant differences between
industry strategies in the developing and the developed countries. Across all
countries, modern food markets are responding to consumer preferences at a
local level, even as the food industry becomes more global.

In mature developed-country markets, product differentiation, value added,
and consumer trust are important considerations for retailers seeking to
retain market share. Many retailers, particularly in Western Europe, have
developed private label products that capture these qualities. To ensure that
their branded products meet quality and safety standards demanded by
consumers, retailers coordinate and develop relationships with other
upstream sectors in the food supply chain.

In rapidly growing developing-country markets, multinational food compa-
nies are expanding and changing regional food industry landscapes. Foreign
investments by these firms have played major roles in the diffusion and
expansion of supermarkets in Latin America and Asia. While supermarkets
accounted for 15-30 percent of the national food retail sales before the
1980s, they currently account for 50-70 percent of the retail sales in many
Latin American countries, registering in one decade the level of growth
experienced in the United States in five decades. Although the supermarket
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sector in Asia is 5-7 years behind in its expansionary process, it is regis-
tering faster rates of growth than in Latin America.

In all markets, market forces are expected to push the evolutionary process
toward increased efficiency, higher quality products, and more integrated
food supply chains. Increased private label products in developed-country
markets are contributing to the global trend in more integrated food supply
chains. Likewise, changes brought about by multinational retailers are
upgrading the food marketing sector in many developing countries, while
leading to more integrated supply chains serviced by fewer producers. The
quest for efficiency and cost reduction has encouraged investments in new
technologies and joint ventures with marketing intermediaries and producer
associations able to meet big volumes and high private standards.

In a food industry driven by consumers’ retail pull, food manufacturers have
to continuously reorient themselves to remain competitive. Firms that
respond to market signals are better able to adjust and maintain their posi-
tions in the industry. Flexible organizational structures that enable firms to
make adjustments at various stages of the production process in response to
consumer demand are better suited for the current industry. Such a business
structure is possible if firms operate in close coordination with producers
and other sectors of the supply chain.

Expansion in foreign markets is contributing to the growth of large multina-
tional food manufacturers. But, although significant concentration may exist
in certain individual product markets at the local level, at the global level,
even the largest food company accounts for less than 3 percent of total
world food sales. The diversity of consumer demand creates opportunities
for smaller firms to successfully compete in the marketplace.
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New Direction in
Global Food Markets

Introduction

Understanding the performance and dynamics of global food markets is no
longer a matter of understanding the fundamentals of international trade. At
$3.2 trillion, processed food sales are a major component of global food
markets and account for about three-fourths of the total world food sales.
Still, only 10 percent of processed food sales are traded products (fig. 1).
Although consumer demand for processed foods continues to grow globally,
growth in processed food trade has generally stalled since the mid-1990s.
While trade policy may contribute to this disparity between trade levels and
market performance, competition in the global food industry is also influ-
enced by many other factors.

Understanding the competitive nature of the global food industry means under-
standing changing consumer preferences and the food industry’s efforts to meet
these demands. The task of moving food from the farm to the table is
becoming increasingly complex, involving diverse local, national, and global
agents and networks. Food markets are constantly evolving, driven not only by
changes in consumer preferences, but also by technology, linkages between
members of the food supply chain, and prevailing policies and business envi-
ronments. Sophisticated supply chains and distribution channels are now being
adopted across different regions and national boundaries.

The ongoing changes and innovations in global food markets, as well as the
trends in different sectors of the food industry, make up a complex puzzle
with consumers, producers, and global retailing and manufacturing firms
representing the many pieces. A growing trend in food markets is the shift

Figure 1

Only 10 percent of $3.2 trillion global processed food sales
are traded products, 2002

Rest of world-5%

Nontraded—-90%

Traded—10%

U.S. imports—1%

Intra-EU-3% U.S. exports—1%

Source: Trade data from U.N. Comtrade, 2002.
Global commerce in processed food is approximated from Euromonitor.
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in growth of food sales from high-income (developed) countries to lower
income (developing) countries. Despite the shift, per capita commercial
sales show wide regional disparities worldwide, though growth in food sales
in the developing countries is expected to continue in the coming decade. In
anticipation of this growing market, food firms appear to be repositioning
themselves and investing in many developing countries.

Supply chains are the mechanisms for transmitting signals from consumers
to food manufacturers, as well as delivering products from the farm to the
consumer’s table. The major components of a supply chain are input supply,
production, processing or manufacturing, and retailing. In response to
consumer demands, suppliers can choose to add value and market products
that meet specific needs. Additional value can be added at any of the four
points in the supply chain prior to reaching the consumer. In the evolving
global food economy, signaling the additional value (quality) of the new
product is as important as developing the product.

Modern technology, such as point-of-sale scanners, provides retailers with
first-hand information regarding consumer food preferences, positioning
retailers to interpret and transmit changing consumer demands. However, food
retailing is a service industry and does not generally engage in the design and
manufacture of new products. Rather, the development of specific products
desired by consumers requires coordinated efforts and cooperation among all
segments of the supply chain. Degrees of coordination and cooperation among
the different elements of the supply chain are more pronounced in developed
countries, particularly in the European market, which may serve as a model
for many markets in high-income countries.

Food distribution/retailing channels differ across regions in the world.
Consumer shopping habits, income levels, and lifestyles all influence how
the food retail sector is configured in different countries. However, liberal-
ized trade and globally focused commodity and financial markets have initi-
ated the move toward convergence of the world food retail structure, as
evidenced by the growing presence of supermarkets and hypermarkets
across the globe, often with multinational chains operating across many
countries. In developed countries, a large share of retail food is sold through
supermarkets/hypermarkets. The United States has the largest share, at 62
percent (table 1). Despite developed countries having similarly large shares
of supermarket sales, cultural and lifestyle differences influence the struc-
ture of retail outlets in specific developed-country markets. For example,
consumer demand for convenience and efficiency in Japan accounts for the
relatively high share of food sold through convenience stores and petro-gas
outlets, 18 percent, which is much higher than shares in other developed
countries. In developing countries, where supermarkets/hypermarkets are
newly establishing, independent stores and traditional markets still account
for very large shares of total retail sales, as shown by the growing presence
of large multinational food retail firms in Latin America and Asia.

The reorientation of global food markets has prompted food manufacturers
to adopt more focused growth strategies to maintain leadership positions in
specific sectors. Food manufacturers compete in the retail sector by
marketing and promoting their own products. It is increasingly common for
private firms to own trademarks, brands, formulas, and processing technolo-
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Table 1—Share of food sales for retailers in selected international markets, 2002

United Western Latin Africa and
Retail outlets States Europe America Japan Indonesia Middle East World

Percent sales

Supermarkets/hypermarkets 62.1 55.9 47.7 58.0 29.2 36.5 52.4
Independent food stores 10.0 10.0 33.0 11.3 51.1 271 17.8
Convenience stores 7.5 3.8 3.1 18.3 4.8 10.0 7.5
Standard convenience stores 5.7 2.5 1.8 18.2 4.8 9.5 6.4
Petrol/gas/service stations 1.8 1.2 1.3 0.1 0.0 0.5 1.1
Confectionery specialists 0.5 2.0 1.7 0.3 0.1 1.3 1.2
Internet sales 0.2 0.1 0.1 0.4 0.0 0.0 0.2
Chemists/drugstores 0.2 0.3 0.2 0.4 0.2 0.3 0.3
Home delivery 0.4 0.2 0.0 0.0 0.0 0.0 0.1
Discounters 7.4 10.3 0.2 2.2 2.7 6.2 5.7
Other 12.0 17.5 14.0 9.0 11.9 18.6 14.9
Total 100 100 100 100 100 100 100

Source: Euromonitor, 2004.

gies associated with manufacturing. Licensing and marketing agreements
with other national and multinational firms play a role in determining how a
food manufacturer’s products are sold in foreign markets. Of increasing
importance is the manufacturer’s ability to establish business relationships
with supermarkets and other retail chains. For example, Ben and Jerry’s, a
popular U.S. ice cream manufacturer, had its products introduced into the
Japanese market via a partnership with a single retail chain, 7-Eleven
(Hagen, 2000).

Another increasingly important strategy of multinational companies is
winning public support for business activities in developing countries. This
strategy is reflected in current annual reports of most international compa-
nies, which once focused solely on financial reporting but now include
substantial sections on corporate social responsibility. Consumer concerns
about the environmental impacts of agriculture and inequities in income
distribution arising from food production are growing. It is not enough for
firms to allay consumer concerns for food quality and food safety to
preserve product loyalty or win the public trust. Rather, firms are increas-
ingly driven to integrate plans for sustainable development of the world’s

natural resources into corporate strategies and responsibilities.1 Firms are I Companies listed in the Dow Jones
reviewing not only their product-market portfolio but also their specific Sustainability Index are selected by a
roles in the food chain. systematic assessment of corporate

sustainability practices. They must

. . . actively lead their industries and set
Given the profits from catering to specific consumer demands and prefer- . v o
industrywide best practices in strategy

ences in each market, global firms with wide geographic coverage are not innovation, governance, and relation-
necessarily the largest or the most diversified firms. Rather, firms with a ships with shareholders, employees,
flexible business structure that enables them to respond to demand signals and other stakeholders.

and a more focused market orientation are more competitive in global
markets. Producer-owned firms, such as cooperatives, successfully compete
in global food markets by adopting vertically integrated approaches to deliv-
ering quality products to consumers.

The ongoing evolution of the global food industry is driven by changes in
consumer preferences and the food industry’s response to those changes at the
local, national, and global levels. Market trends revealed in food retail sales
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data pose questions regarding the long-term impact of these changes on
consumers, small businesses, and the relationship between food exports and
foreign direct investment. These questions remain for future investigation.
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Chapter 1

Factors Shaping Global
Food Markets

Mark Gehlhar & Anita Regmi’

Modern food markets are responding to consumer preferences
at a local level, as the food industry becomes more global.

Consumers today are upgrading their diets to include more higher valued
products than in the past (Regmi, 2001; Rosegrant et al., 2001). Initially,
this trend was accompanied by rapid growth in trade for high-value
foods, fueling speculation of continued trade growth in the sector.
However, contrary to conventional wisdom, global food trade patterns
have shifted again and the trade share of high-value food, particularly
processed products, has started to decline.

Competing in the global food industry is a complex undertaking, as firms
must continually react to the demands of wealthier and more selective
consumers for higher quality and more varied products. Markets for individual
food products, however, are not becoming global. Rather, consumer demand
for food products varies based on income and regional cultural preferences.
Successful local, regional, and global firms supplying foods to these diverse
markets employ increasingly sophisticated technologies and business practices
to customize food products to meet local tastes and preferences.

Size and Changing Shape of the Global
Food Market

Food is sold either through retail stores or through foodservice establish-
ments, mainly hotels and restaurants. Global sales of food, including food
sold through foodservice establishments, are estimated at $4 trillion in 2002
(table 1-1). Over 40 percent of the total value of global food sales is
currently accounted for by the foodservice sector. With consumers increas-
ingly demanding convenience, it is likely that the value of global foodser-
vice sales will overtake global retail food sales in the future. The demand
for convenience is not limited to consumers in developed countries. In the
developing countries, rising demand for convenience is reflected by the
rapidly expanding fast food sector.?

As the food sector is not consistently defined across countries and regions,
nor is food sold in the same manner, it is difficult to measure precisely the
actual size of the world food market. For example, in developed countries,
the foodservice sector accounts for a large and growing share of total food
sold. However, food service covers a wide variety of outlets, and reliable
data are generally hard to obtain across different countries. In developing
countries, a large share of food is traditionally sold through streetside
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Table 1-1—Gilobal food sales, 2002
Retail stores Food service Total

Billion dollars

Fresh food 531 382 913
Processed products 1,762 1,420 3,182
Packaged food 1,148 828 1,976
Beverages 614 592 1,206
Alcoholic drinks 316 422 729

Hot drinks 53 12 65

Soft drinks 245 167 412

Total food 2,293 1,803 4,096

Source: Euromonitor, 2003.

stalls. Products sold in such markets include food prepared at vendors’
homes and sold to consumers in a ready-to-eat form.

At the retail level (which excludes food service), a relatively consistent
comparison across regions is possible through the use of food sales data
from grocery stores. However, these data fail to completely capture all food
sales, especially in the developing countries. Although supermarkets are
increasingly prevalent in developing countries, the available food sales data
from these outlets may understate the actual size of individual developing
country markets. Nevertheless, lacking alternative sources, this study uses
retail sales data collected by a commercial vendor, Euromonitor, which
consists of globally consistent food categories (see box on Euromonitor).

At the retail level, food can be broken down to fresh ($531 billion) and
processed ($1.7 trillion). Processed product sales are the combined sales of
packaged food ($1.1 trillion) and beverages ($641 billion). High-income
regions, including European Union (EU) countries, the United States, and
Japan, accounted for over 60 percent of packaged food sales in the world in
2002. Packaged food accounts for about half of total food expenditures in
developed countries but only a third or less in most developing countries
(fig. 1-1). In most countries, packaged food accounts for about two-thirds of
all processed products sales, with alcoholic beverages, soft drinks and hot
drinks constituting the remaining one-third. The value of packaged food
sales varies among countries based on per capita incomes (table 1-2).

Market sizes, as indicated by the value of retail sales, are much larger in
high-income countries, but market growth has generally been faster among
developing countries (table 1-3). Among developing countries, oils and fats,
dried food, and dairy products have sizable retail markets with strong
growth trends. While smaller in terms of retail value, the breakfast cereals
market has skyrocketed, registering double- and triple-digit sales growth in
some developing countries.

In the mature markets of high-income countries, processed food retail sales are
growing at a slower pace than in the developing countries. Ready-to-eat meals
are one of the fastest growing sectors in developed countries, while breakfast
cereals are making inroads in the nontraditional French and Singaporean
markets. As growth rates of ready-to-eat products have risen, growth rates in
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Euromonitor Data

The data on global food sales in this chapter come from a single commercial vendor, the Integrated Market Informa-
tion System of the Euromonitor International. Data on products and brands are collected from national statistical
offices, international and intergovernmental bodies, manufacturers and retailers, and store visits in 70 countries. Stan-
dardized international product sectors are developed by the Euromonitor to ensure global comparability (see table A).
Industry average markups as defined by the Euromonitor include wholesaler, distributor, and retailer as well as value-
added tax/sales (VAT/sales) when appropriate. Comparative checks are made on per capita expenditure growth rates

Table A—Food product categories provided by the Euromonitor

and product breakdowns. Trade interviews with companies are conducted at all levels of the supply chain. If irregu-
larities are found, supplementary research is conducted in the relevant countries to confirm or amend findings. In
addition to indepth data collection from 70 countries, the Euromonitor generates data using statistical models for
those countries where official data cannot be obtained. The models are used to generate composite regional figures
based on population, consumer expenditures, gross domestic product, food price indices, Gini index, and purchasing
power parity. For example, model-based data on packaged food retail sales are available for Africa and the Middle
East, although actual data are unavailable for many countries in these regions.

Flavored alcoholic beverages (FAB)

Bakery products

Ice cream

Dairy products

Savory snacks

Snack bars

Meal replacement drinks
Ready meals

Sectors Products Subproduct (>150, examples below)
Alcoholic drinks Beer Lager

Wine Still red wine

Spirits Whiskey

Wine-based drinks

Hot drinks Coffee Instant coffee
Tea Green tea
Other drinks Chocolate-based hot drinks
Soft drinks Carbonates Cola carbonates
Fruit/vegetable juice Nectars
Bottled water Carbonated bottle water
Functional drinks Sports drinks
Ready-to-drink (RTD) concentrates Powder concentrates
RTD tea Carbonated RTD tea
Packaged foods Confectionery Chocolate confectionery

Breakfast cereals
Take-home ice cream
Yogurt

Tortilla chips

Energy bars
Slimming drinks
Frozen ready meals

Soup Instant soup
Pasta Canned pasta
Noodles Instant pasta

Canned food
Frozen food

Canned beans
Frozen potatoes

Dried food Rice

Chilled food Chilled processed meat
Oils and fats Qlive oil

Sauces, condiments Soy-based sauces
Baby food Milk formula

Spreads Jams and preserves
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Figure 1-1
Food share of total expenditures declines while processed food
share of food expenditures increases with income, 2002

Percent
50

D Packaged

40
[ | Nonpackaged
30
20
10
0
Low income Low middle Upper middle High income
income income

Note: The World Bank defines high-income countries as those with 2000 per capita
Gross National Income (GNI) above $9,266; upper-middle-income countries as those
with per capita GNI between $2,996 and $9,266; low-middle-income countries as
those with per capita GNI between $756 and $2,995; and low-income countries as
those with 2000 per capita GNI below $756. Countries in the low- and middle-income
groups are generally considered to be developing countries.

Source: Euromonitor, 2003. World Bank classification of countries.

retail sales of items used in meal preparations, such as oils and fats and dried
food, have slowed or turned negative in many high-income countries.

In Eastern European countries, retail sales of processed food products grew
rapidly during the 1990s.3 This growth resulted from ongoing westernization
of both consumers and food marketing sectors in the region. Multinational
companies and Western brand products have become increasingly visible in
these markets. At the same time, Eastern European consumers are growing
more sophisticated, with greater demand for products offering health benefits
and convenience. Czech and Hungarian consumers, in particular, have
increased consumption of nutrient-enriched and low-fat products, such as
yogurts and specialty drinks. The busy lifestyles of young professionals and
entrepreneurs have accounted for increases in the demand for labor-saving
breakfast cereals, snack foods, and ready-to-eat meals. Sales of such products
as canned ready meals, frozen pizza, and dehydrated soups are high in the
region. Dried food products, particularly pasta and other noodles, have been
one of the most dynamic growth sectors in this retail market. Foreign invest-
ments in private label product development have also helped drive the demand
for high-value processed foods in some Eastern European countries.

Retail food sales in Latin America and developing countries in Asia are
undergoing changes similar to those in Eastern Europe. However, the
markets in such countries as China and Vietnam are at the early stages of
transformation, with smaller shares of multinational retail chains and limited
penetration of packaged food products in the rural areas. As in Eastern
Europe, wealthier consumers in Latin American are purchasing more time-
saving products and products associated with higher health attributes. Low-
fat yogurt and lean chilled and frozen food products are becoming very
popular in Brazil, while meal replacement drinks are one of the strongest
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Table 1-2—Annual average growth in retail sales of packaged foods

Per capita Per capita Total retail growth Per capita growth
Country group gross national 2002 retail sales
income (2000) 1996-2002 2002-08" 1996-2002 2002-08
Dollars Percent Percent

High-income >=9,266 979 3.2 1.7 25 1.1
Upper-middle-income 2,996-9,265 298 8.1 4.0 6.7 2.8
Lower-middle-income 756-2,995 143 28.8 4.4 28.1 3.8
Low-income <755 63 12.9 6.1 11.9 5.3

Note: Country classifications as per the World Bank. Retail sales are sales of packaged foods.

' Retail growth projections made by Euromonitor.

Source: Euromonitor, 2003.

Table 1-3—Retail sales size and growth of selected food items

Retail sales, 2002 Average annual growth rate (1998-2003)
Market Oils & Breakfast Ready Dried Dairy Oils & Breakfast Ready  Dried Dairy
fats cereals meals food products fats cereals meals food  products
Million dollars Percent
High-income countries:
France 2,294 646 2,924 1,085 14,733 1.3 5.0 4.8 1.5 3.8
Germany 2,413 711 1,986 1,969 13,798 -1.7 0.4 3.4 2.2 2.4
Japan 2,731 300 11,573 22,510 18,801 -1.8 2.2 4.9 -1.5 0.9
Singapore 35 17 22 139 134 2.2 10.0 3.6 3.6 4.7
United Kingdom 1,997 1,999 6,172 1,215 10,239 1.1 1.0 5.9 3.5 1.8
United States 4,673 9,476 17,278 9,965 46,969 -0.1 1.3 5.8 1.4 3.8
High-middle-income countries:
Brazil 2,559 117 203 3,369 7,106 24.0 8.9 17.3 16.1 13.4
Chile 250 48 10 217 747 1.0 10.3 4.0 -0.2 3.7
Czech Republic 443 19 201 221 1,427 0.8 12.4 10.8 11.3 4.4
Hungary 319 40 124 378 1,206 6.9 16.2 10.2 7.9 8.6
Mexico 1,105 1,008 36 1,757 7,393 9.6 14.6 13.8 20.8 9.8
South Africa 964 144 196 637 1,404 10.4 4.0 3.3 7.9 6.2
South Korea 782 141 24 3,936 2,608 4.9 9.2 5.0 4.6 41
Turkey 2,097 27 33 447 4,692 1.5 2.2 -1.1 -1.8 3.0
Low-middle-income countries:
Bulgaria 142 6 4 60 348 2.9 14.5 5.0 4.4 51
China 1,576 - 665 4,615 4,479 11.2 - 2.9 10.4 15.4
Colombia 909 58 20 754 3,266 5.6 11.0 8.9 11.0 13.3
Morocco 697 1 1 98 705 3.5 16.1 5.1 51 5.9
Philippines 492 23 30 305 571 8.0 12.0 4.8 12.0 11.0
Romania 270 6 3 169 652 29.4 27.8 34.6 37.3 27.3
Russia 3,095 207 618 1,543 3,790 -3.6 25 9.3 -3.8 1.8
Low-income countries:
India 1,466 16 - 437 1,245 5.5 11.7 - 10.6 9.8
Indonesia 404 20 12 1,944 895 6.7 10.8 9.5 3.8 14.8
Ukraine 1,177 9 33 457 651 19.6 20.7 125 12.6 10.4
Vietnam 208 0.2 - 96 156 14.7 182.0 - 30.6 10.6
Note: — = unavailable sales data.

Source: Euromonitor, 2003.
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growth sectors in Colombia. Latin American consumers are also developing
a taste for different ethnic foods, with pasta being the fastest growing dried
packaged product sold in the region.

Reflecting the increased demand for variety as incomes increase, the
number of products purchased at retail outlets is greater for wealthier coun-
tries. For example, the top five product categories account for 71 percent of
processed food retail sales for Mexico and 74 percent for India, but only 48
percent for the United States and 47 percent for the United Kingdom. In
most countries, the top five product categories are bakery, dairy, confec-
tionery, carbonated drinks, and chilled foods.

As the demand for processed foods is also driven by the demand for higher
quality and labor-saving products, the items consumed by countries at
different income levels reflect different levels of demand for services
embodied in the products. For example, ready-to-eat meals account for
about 4 percent of total retail sales in the United States and the United
Kingdom, but only 0.06 percent in Mexico, 0.55 percent in China, and 0
percent in India. On the other hand, intermediate products, such as fats and
oils, while accounting for over 7 percent of total processed food retail sales
in India, 13 percent in Indonesia, and 5 or more percent in many developing
countries, account for less than 2 percent of retail sales in high-income
countries (0.79 percent in the United States).

Trends in the soft drink and beverage sector are often an indicator of the
ability of consumers to purchase higher value foods. For example, growing
affluence in the developing countries is associated with greater expenditures
on soft drinks, which, in turn, indicates increased consumer ability to
purchase processed foods. In fact, foreign direct investments (FDI) in the
beverage sector often function as a bellwether in the local food industry
(Bolling, 2002). The global market for soft drinks is rapidly expanding, with
large growth in sales in Eastern Europe and Asia (table 1-4). Growth in soft
drink sales is particularly high in East Asia, with markets expanding at rates
ranging from almost 12 percent (Philippines) to 22 percent (Indonesia) annu-
ally. The soft drink markets in developed countries, however, are sluggish,
with average annual growth rates for all soft drinks ranging from 3 percent in
Germany to about 5 percent in Singapore. The growth in sales of carbonated
drinks is considerably lower in all developed country markets, where many
consumers seek more healthful alternatives to carbonated drinks, with annual
growth rates at or below 3 percent, and negative for Singapore. Sales growth
data for soft drinks offer a picture of future growth for processed food sales.

Although high-income countries account for over 60 percent of total
processed food retail sales, they are essentially mature markets with limited
future growth potential in this sector. In developed countries, growth in food
consumption is expected to arise mainly from slow rates of population growth
rather than from increases in per capita consumption. Developing countries,
on the other hand, are expected to account for most future increases in food
demand, resulting from both increases in population as well as increases in
per capita food consumption. Diet upgrades made possible by income growth
are expected to double the quantity of meat demanded by consumers in devel-
oping countries by the year 2020, as well as increase the demand for other
high-value food products (Rosegrant et al., 2001).
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Table 1-4—Retail sales of soft drinks

1997-2002 an. avg. growth

Market 2002 Share of All Carbonated
sales carbonated drinks |soft drinks drinks
Million liters — Percent
High-income countries:
France 12,755 17.4 4.4 2.4
Germany 18,920 31.2 2.4 2.9
Japan 16,885 16.3 45 1.0
Singapore 448 41.2 4.9 -0.9
United Kingdom 10,031 57.3 3.6 1.9
United States 91,286 66.0 3.1 1.4
High-middle-income countries:
Brazil 16,630 71.8 5.9 25
Chile 1,762 85.2 2.4 1.9
Czech Republic 2,524 33.3 10.7 8.0
Hungary 1,561 44 1 7.0 1.6
Mexico 34,874 46.0 8.6 41
South Africa 2,938 80.1 6.8 6.2
South Korea 3,737 33.4 5.7 3.8
Turkey 7,508 32.2 6.7 5.2
Low-middle-income countries:
Bulgaria 774 52.3 14.3 104
China 22,952 27.4 15.9 8.8
Colombia 3,484 76.0 -0.1 3.3
Morocco 961 38.6 3.5 2.8
Philippines 4,998 64.2 12.0 8.4
Romania 1,561 41.8 13.5 9.9
Russia 5,010 47.6 7.9 2.7
Low-income countries:
India 3,272 60.3 13.9 7.9
Indonesia 9,017 8.9 21.7 7.8
Ukraine 1,378 47.7 7.9 6.0
Vietnam 539 58.4 4.8 -1.8

Source: Euromonitor, 2003.

While retail sales of packaged foods have grown at about 2-3 percent annu-
ally in high-income countries, they have grown much faster among devel-
oping countries, ranging from 7 percent in upper-middle-income countries
to 28 percent in lower-middle-income countries. The dramatic growth
among middle-income countries is partly due to tremendous growth in sales
among Eastern European countries, such as Romania, Poland, and Hungary.
With sales in these countries nearing their peak potential, future growth in
packaged food retail sales among developing countries is expected to be
much slower, but will continue to exceed the rates for high-income coun-
tries. As with retail sales in the soft drink and beverage sectors, a slowdown
in sales of packaged foods in Eastern Europe is expected to be offset by
growth in sales in East Asia. China, Thailand, the Philippines, Indonesia,
Vietnam, and India are expected to be some of the fastest growing markets
for packaged food retail sales in the next 5 years.

Based on per capita income levels, retail sales of different food products
vary across countries, with greater sales in higher value-added products
occurring in wealthier countries. In fact, high-income countries currently
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account for most global retail sales of processed foods. However, these large
markets offer little potential for future growth in this sector. On the other
hand, markets for processed foods and beverages are rapidly expanding in
developing countries.

The Changing Consumer

A primary driving force in the global food market is the consumer. Income
growth, lifestyle changes brought about by urbanization, and changing
family structures have resulted in diet changes among consumers world-
wide. Because of either increases in purchasing power or the increased
opportunity cost of time required for preparing food, the demand for higher
value and processed food products has expanded globally. Consumers in
developing countries, whose diets have traditionally been high in low-value,
carbohydrate-rich cereals, have increased their consumption of higher value
meats, fruits, and vegetables. Similarly, consumers in wealthier countries are
increasingly moving their diets toward relatively higher value foods,
although the higher value reflects not increases in quantity and nutrient
value of the food basket but the value-added service embodied in the prod-
ucts, which reduces time required to prepare the foods for consumption.

Although consumers with higher income levels spend more money on food,
the food share of total household expenditures is low for wealthier
consumers, who typically spend a larger share of their incomes on more
expensive items, such as health care, energy, and recreation (Seale, Regmi,
and Bernstein, 2003). During the last decade, consumers in high-income
countries spent an average of 13 percent of their total household expendi-
tures on food while consumers in low-income countries spent an average of
43 percent (fig. 1-1).* In 2002, these shares ranged from a high of 55
percent of total household expenditures in Indonesia, to 7 percent in the
United States. Over half of total food expenditures in high-income countries
are attributable to packaged food products. In developing countries, pack-
aged foods account for a smaller share of the total food budget. The average
share in low-income countries is 14 percent.

The increased share of high-value food expenditures in total food expenditures
reflects not only consumers’ increased purchasing power but also lifestyle
changes brought about by the increased prevalence of household amenities. For
example, increases in acquisitions of refrigerators may lead to greater house-
hold purchases of perishable food products, while increases in ownership of
microwave ovens may lead to increased purchases of ready-to-eat foods that
require minimal preparation. Ownership of refrigerators has risen significantly
in most developing countries over the last decade (table 1-5).

Microwave oven ownership in high-income and high-middle-income coun-
tries increased significantly during the last decade. Over 90 percent of
households in Japan now possess microwave ovens, compared with about 76
percent a decade ago, while over 85 percent of U.S. households possess
microwave ovens, compared with less than 80 percent in 1990. In lower
income countries, such as Bulgaria, Brazil, Indonesia, and Mexico, the
number of households possessing microwave ovens is small but growing
(table 1-6). Increased ownership of microwave ovens is likely to increase
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Table 1-5—Refrigerator possession per 100 households

1990 1995 2000 2002
Number
China 1 4 6 6
India 5 9 12 13
Vietnam 9 14 17 18
Indonesia 13 20 24 26
Philippines 22 31 38 41
Morocco 27 34 41 44
Egypt 47 56 69 70
Romania 59 66 74 76
Brazil 62 75 82 83

Source: Euromonitor, 2003.

Table 1-6—Ownership of microwave ovens and retail sales of
ready meals

Ownership of microwave ovens Ready meal sales
An. av. growth An. av. growth
2002 1998-2002 1998-2002
No. per
100 households —— Percent
Brazil 5 7 17
Bulgaria 9 23 5
Chile 9 6 4
Colombia 8 4 9
Czech Republic 36 8 11
Hungary 47 9 10
Indonesia 1 6 10
Japan 91 0 5
Malaysia 65 1 2
Mexico 22 7 14
Morocco 0 3 5
Russia 4 9 9
Singapore 53 6 4
South Africa 6 5 3
Thailand 3 3 4
United Kingdom 87 3 6
United States 85 0 6

Source: Euromonitor, 2003.

purchases and consumption of prepared foods. Retail sales of ready meals
have increased among some developing countries, with dramatic rates of
growth in many middle-income countries in Eastern Europe and Latin
America. In developing Asia, total value of retail sales of prepared meals is
relatively small, and annual growth in sales suffered in the late 1990s due to
the Asian financial crisis. Given the region’s financial recovery, ready meal
sales are picking up and have registered healthy growth rates between 1998
and 2002.

The eating habits among countries at different income levels illustrate the
trend to upgrade diets as incomes grow. As incomes rise, consumers increas-
ingly substitute products embodying higher levels of value-added service into
their diet. For example, in 2000, total per capita consumption in Vietnam was
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about 1,200 calories less per day than in the United States (table 1-7).5
However, cereals, which require greater food preparation time, accounted for
about 70 percent of the total calories consumed by the average consumer in
Vietnam. In contrast, cereals accounted for about 22 percent of the total calo-
ries consumed in the United States. Although cereals accounted for a smaller
share of total calories in the United States, per capita expenditures on cereals
were higher in the United States ($274 per capita in 2000) than in Vietnam
($15 in 2000). The higher expenditures incurred by U.S. consumers reflect the
additional value added embodied in the cereal products.

Changes in expenditures on different food items over time (reflecting
income growth over time) relative to calorie consumption may also capture
the additional premium paid for food quality, preparation, and processing
embodied in the product. Between 1996 and 2000, total available calories
per capita in the United States increased 4 percent; however, per capita food
expenditures increased over 13 percent. The most dramatic change in the
United States is noted for dairy and eggs, which increased 3 percent in per
capita calories but 15 percent in expenditures. Similarly, across all countries,
expenditures on food products have generally grown much faster than per
capita calorie supplies. This increase in expenditures may reflect the
increased demand for value added in food products.

Varied Strategies To Meet Growing
Demand in Emerging Markets

Food retailers and manufacturers are adjusting to specific needs in individual
markets.® In the developing country markets, changes are primarily driven by
increased demand for different food products. Although Europe remains a

3 Per capita calorie consumption fig-
ures are based on FAO’s per capita
calorie availability estimates calculated
from the per capita food supply in a
country. Note that these figures repre-
sent an upper bound since total food
supply in a country is generally higher
than the total food consumed.

6 For more information, see chapters
2-4.

Table 1-7—Expenditures share and calorie contribution of different food products

Fruits & Dairy &

Fruits & Dairy &

Countries Total Cereals vegetables Meat eggs Seafood | Total Cereals vegetables Meat eggs Seafood

1996 per capita calorie supply

2000 per capita calorie supply

Developed 3,203 1,020 163 342 326 46 3,260 1,006
Developing 2,644 1,494 124 156 100 22 2,679 1,453
United States 3,616 639 196 427 431 28 3,772 848
EU 3,401 838 208 431 362 42 3,487 864
Brazil 2,868 897 132 299 223 12 2,985 901
China 2,941 1,736 145 325 76 31 3,029 1,646
India 2,446 1,549 81 22 114 9 2,428 1,455
Philippines 2,360 1,203 188 166 50 71 2,379 1,231
Vietnam 2,508 1,826 98 168 13 33 2,583 1,796

1996 per capita expenditures (dollars)

United States 1,543 247 179 307 176 77 1,745
EU 1,261 204 190 302 170 30 1,440
Brazil 233 34 22 47 37 3 363
China 129 26 30 35 9 11 136
India 87 23 24 2 15 4 129
Philippines 185 63 19 31 16 31 233
Vietnam 48 12 12 8 4 3 61

173 342 766 45
135 182 102 23

209 446 445 30
218 441 365 44
123 337 218 10
176 411 84 35

93 22 118 8
181 188 52 63
106 203 15 35

2000 per capita expenditures (dollars)

274
229
46
21
28
71
15

202 337 202 89
220 341 194 41

37 75 64 5
35 37 11 14
39 3 22 7
26 37 21 42
15 10 5 4

Source: Calorie supply from Food and Agriculture Organization of the United Nations (FAO), and food expenditures from Euromonitor.
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growing food market, it has noticeably lagged behind other regions in retail
food sales growth. Nestlé, the world’s largest food company, had 37 percent
of its total sales in Europe in 1998 but only 32 percent in 2002, with overall
European sales growing only 7 percent during the period (table 1-8). In other
countries, Nestlé’s sales grew more rapidly. For example, sales in the Amer-
icas grew nearly 30 percent between 1998 and 2002. Similarly, Unilever
achieved a mere 3-percent growth in its European market during 1998-2002, a
much slower growth rate than the company’s 19-percent global average over
the period. Europe accounted for 47 percent of total Unilever sales in 1998
but only 40 percent in 2002. Markets outside Europe expanded at faster rates.
Population, demographics, and economic growth have all contributed to
increased sales in the developing country markets, where food firms continu-
ously seek new strategies for expansion.

Food companies have several options for selling in the developing-country
markets. Exporting high-value food products remains an option, but most food
company sales are generated by investing abroad and processing food in
foreign markets. The choice of mode of sale depends on the type of products
sold, and is generally based on product characteristics that determine a
product’s suitability for trade or for FDI. Most food sold in retail outlets can be
considered as either commodity based or manufactured. Commodity-based
products are those that are identifiable with a specific commodity, such as
meat, fruits and vegetables, fish, milk, or sugar, and are typically sold under
generic labels. A manufactured product undergoes substantial transformation
during manufacturing and includes multiple commodities as ingredients. For
example, breakfast cereals or bakery products are manufactured from a wide
variety of ingredients, such as milled grain, flours, oils, sugar, fruit, nuts, dairy,
and eggs. Manufactured products are processed into consumer-ready packages
carrying company brands, which differentiate products in the marketplace.

Commodity-based products are less suited for FDI because production is

limited by specific growing conditions. Commodity-based products are
generally processed close to the location of primary production. Once

Table 1-8—Sales growth for leading companies

Sales growth

Company 1998 2002 1998-2002
Billion dollars Percent
Nestlé:
Europe 15.9 17.0 7.0
Americas 13.4 17.3 29.8
Asia, Oceania, and Africa 7.4 8.8 19.7
Other (not specified) 5.9 9.7 63.8
Total 425 52.8 24.3
Unilever:
Europe 11.2 11.6 3.2
North America 5.0 7.4 47.9
Africa, Middle East, and Turkey 1.3 1.9 40.9
Asia and Pacific 3.4 4.5 32.3
Latin America 3.0 3.2 8.3
Total 23.9 28.6 19.4

Source: Euromonitor, compiled from company reports.
Sales data converted from local currency to U.S. dollars using fixed exchange
rate for year 2000.

15
New Directions in Global Food Markets / AIB-794
Economic Research Service/USDA




processed, commodity-based products, such as fresh or frozen meat, frozen
and canned fruits and vegetables, and dry milk powder, can be exported to
foreign markets. Commodity-based products tend to be traded far more than
manufactured packaged products and account for nearly 75 percent of the
total value of U.S. processed food trade (table 1-9).

Production of manufactured products is less location specific than agricul-
tural production, since processing technology and capital are mobile in the
world food economy. With FDI, food manufacturing can be relocated to
another country to satisfy local demand. Firms investing abroad can strategi-
cally tailor both manufacturing and packaging to suit local tastes and prefer-
ences, as well as cater to retailers’ demands. Firms generally opt for an FDI
sales strategy over an exporting strategy in markets where the demand base
is large enough to warrant investing in a local manufacturing affiliate. The
effect of this strategy tends to lessen global trade in manufactured food
products. For example, beverages and bakery products account for the bulk
of U.S. products manufactured abroad, but commodity-based products, such
as meat, vegetable oils, fruits, and vegetables, account for the largest share
of U.S. processed food exports. Given the rationale for foreign direct invest-
ment among many food manufacturers, U.S. processed food sales through
FDI ($150 billion) are five times more than U.S. processed food exports
($28 billion) in 2002.7 This illustrates how food manufacturers can meet the
growing demand in overseas markets with little increase in overall
processed food trade.

Table 1-9—U.S. high-value food exports

Value Share of total high-value
Item in 2002 food trade
Million dollars Percent

Commodity-based products:
Meat and poultry 8,763 21.5
Fresh fruits and vegetables 3,286 10.3
Fats and oils 3,085 11.3
Preserved fruits and vegetables 2,765 7.2
Fish and seafood 2,651 8.2
Flour and milling products 2,266 6.8
Dairy products 1,076 3.3
Processed nuts 849 3.3
Animal feeds 597 2.0
Sugar and roasted coffee 157 0.6

Total 25,494 74.5
Manufactured packaged products:
Food preparations 1,990 6.3
Alcoholic beverages 1,425 4.5
Breakfast and bakery products 1,393 4.4
Flavorings 1,013 3.2
Candy and chocolate products 865 2.7
Pet food 691 2.2
Snack foods 245 0.8
Soft drinks 241 0.8
Speciality foods 164 0.5
Pasta and noodles 85 0.3

Total 8,113 25.5

Source: U.S. Census Bureau, Foreign Trade Statistics, ERS classification.
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Looking Ahead

While the United States, the European Union, and Japan currently account
for about two-thirds of global processed food sales, developing countries
account for over three-fourths of total global food consumers. Given the
growth in demand and projected food sales in developing countries, multi-
national food retailers and manufacturers are expected to increasingly focus
on those markets. Data on retail sales across regions and FDI in the
processed food sector tend to support the hypothesis that a global market
may exist only for limited food products. Food preferences vary based on
income and geographic location. Moreover, processed food products tend to
be manufactured locally, which allows manufacturers to prepare and
package products to suit local preferences and values. Therefore, while the
food industry becomes more global, with retail chains and multinational
manufacturers operating across many countries, growth in food trade may
not keep pace with growth in global food demand.
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Chapter 2

Demand for Quality Drives
Changes in Food
Supply Chains

Robert P. King and Luciano Venturini’

Production and marketing of a differentiated product, in response
to consumer demand, requires adjustments in the traditional food
supply chain to preserve the product’s identity and provide quality
assurance to consumers.

High-value food products have unique characteristics that differentiate them
from other food products. These characteristics may be related to sensory
attributes, nutritional content, health claims, food safety guarantees, origin,
production and processing practices, and/or convenience. High-value
foods—which include semiprocessed, processed, and other packaged food
products—have long been an important part of agricultural trade in local,
regional, and interregional markets. For example, the ancient Greeks traded
olive oil and wine throughout the Mediterranean Basin, and trade in spices
and seasonings was the basis for early commercial and cultural linkages
between Europe and East Asia. High-value foods constitute a major share of
total agricultural trade in the contemporary world economy. That share has
increased significantly in recent years—from 31 percent in 1975 to 69
percent in 2000 for the United States, and globally from 73 to 87 percent
over the same period (FAO, 2002).

Suppliers of high-value food—farmers, manufacturers, or retailers—face
challenges in creating and preserving the unique characteristics of their
products and conveying information about those characteristics to
consumers. Often, suppliers must rely on numerous members of the food
supply chain, such as farmers, for raw products and key services required
for production, and they must work through downstream market intermedi-
aries, such as processors and distributors, as their products move to
consumers. This configuration of food chain members complicates informa-
tion sharing and the coordination of activities, product monitoring and
quality assurance, and the provision of incentives to supply chain members
to ensure equitable and efficient allocation of costs and returns. It also
makes it more difficult to convey information about product attributes, espe-
cially the increasing number of attributes that cannot be observed or inde-
pendently verified before or after purchase and consumption (known as
credence goods). The diverse solutions developed to address these problems
are helping to shape the evolving global food market, influencing patterns of
production, distribution of revenues and costs, product innovation, product
availability, and economic development.
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The problems faced by food suppliers are not new, but recent research on
supply chain design and management puts them in a new light. Writing about
quality assurance in food supply chains, Venturini and King (2002, p. 58)
define a supply chain as “... a linked set of value creating activities encom-
passing product design, input procurement, primary production and processing,
marketing, distribution, and service.” Supply chain thinking encourages a
systemwide view of the chain—focusing as much on the linkages between
technologically separable segments as on the management of processes within
those segments. This perspective is valuable for chain participants as they plan
supply chain designs and make management decisions to further the growth of
and benefits from expanding markets in high-value food.

Key Elements of High-Value
Food Supply Chains

Supply chains for high-value foods are complex and product specific. The
generic supply chain represented in figure 2-1 is highly simplified, but it
captures key features that are useful for describing and comparing supply
chains for different products.

This chain has five technologically separable processes: input supply,
primary production, processing/manufacturing, wholesale/retail distribution,
and consumption. Of course, not all five segments are relevant for every
supply chain, and in many cases these processes can be further divided into
separable subprocesses. The configuration of ownership and control over
supply chain segments is one important dimension of supply chain design.
Coordination between two processes is often simpler when both are
controlled by the same firm or when the relationship between distinct firms
is governed by long-term contracts.

There are three major types of flows through the supply chain: product,
financial, and information. The first, physical product flows, are unidirec-

Figure 2-1
Key elements of a high-value food supply chain
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Source: King and Venturini.
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tional in most cases, starting with input supply and ending with consump-
tion. In some chains, return flows of defective products and backhauls of
shipping containers can also be significant. Financial resources flows tend to
move in the opposite direction of product flows, with payments going to
upstream suppliers as products move downstream toward consumers. In
some cases, however, suppliers who retain ownership of their products as
they move through the supply chain may pay fees to downstream firms for
production, processing, or distribution services. Information flows move in
both directions throughout the supply chain. From any point in the chain,
suppliers convey information about product attributes and availability to
downstream customers, while receiving information about product demand,
product inventories in downstream segments, and consumer reactions to
product attributes.

Supply chains operate in a broad environment that is characterized by infra-
structure and institutions. Infrastructure includes transportation and telecom-
munication systems, multipurpose technologies for packaging and product
preservation, third-party providers of logistics and information system serv-
ices, organizations, such as universities, that create and transfer knowledge,
and mass media that reach consumers with advertising messages. Markets
and exchanges are also an important component of supply chain infrastruc-
ture. Internet-based business-to-business exchanges are transforming trading
practices in segments of food supply chains that are far removed from the
transactions supported by traditional commodity exchanges.

Supply chain institutions dictate the “rules of the game,” circumscribing the
allowable actions of supply chain participants. These institutions may be
established through international organizations, national or local govern-
ments, or nongovernmental organizations, such as trade associations. They
establish laws and regulations that govern commercial practices, food safety
and product quality, trade, labor practices, and intellectual property. They
also establish industry standards associated with supply chain features
ranging from product packaging and contract provisions to electronic data
interchange and funds transfer.

Infrastructure quality and institutions can have far-reaching impacts on supply
chain design for high-value products, and cross-country differences can signif-
icantly affect supply chain configuration and the geographical scope of
product distribution. For example, suppliers of branded food products may
choose not to enter markets where infrastructure to support advertising is
lacking and legal institutions that protect brand trademarks are weak.

Finally, there are many possible dimensions for assessing the performance
of high-value food supply chains. However, the following are of critical
importance to both supply chain participants and society:

Systemwide efficiency of resource use
Equitable distribution of costs and returns

Food safety and quality

Adaptability and innovation
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The supply chain design process focuses on the configuration of technologi-
cally separable processes and the linkages between them; flows of products,
financial resources, and information; and investments in infrastructure and
institutions. It is iterative and often contentious, but the ultimate aim is to
make progress in these four dimensions.

Influence of Locus of Value Creation
on Supply Chain Design

Value can be created in any segment of a high-value food supply chain. For
example, many food products are distinguished by their place of origin or
by unique sensory attributes associated with production practices. Similarly,
branded food and beverage products, a growing component of the world
market in high-value foods, usually derive their value from processing,
packaging, and marketing activities based in the processing/manufacturing
segment of the supply chain. Restaurants operating in the wholesale/retail
distribution segment of the chain are the primary creators of value in fast
food supply chains. Input suppliers are the primary source of value in
supply chains for new products with unique nutrition or health attributes
based on genetic characteristics of food product ingredients. Therefore, as
illustrated by the following four examples of high-value food supply chains,
the locus of value creation often determines the supply chain design.?

Value Created in Primary Production:
Label Rouge Poultry Example®

The French Label Rouge system is a national food quality assurance
program for products of artisanal farming with a well-defined geographical
origin. Label Rouge poultry products have been available since 1965, and
they currently account for a significant share of the poultry purchased by
French households. They are recognized for their taste, appearance, safety
and wholesomeness, and the environmentally friendly practices used in
producing them. As such, the primary production segment of the supply
chain is especially critical in creating high value.

Label Rouge poultry products are produced by filiere, farmer-centered
supply chains comprising genetics development organizations, hatcheries,
feed mills, farms, and slaughter/processing facilities. Close cooperation and
information sharing across the input supply, primary production, and
processing/manufacturing segments of the supply chain is coordinated
through procedures and processes established in a cahier des charges, a
document that must be approved by a national agency. Compliance with the
cahier des charges is monitored by third-party certification. Noncompliant
products, identified at any point in the system, are either destroyed or
marketed without the Label Rouge designation, thereby sacrificing a price
premium 50 to 150 percent above the price for similar non-Label Rouge
poultry products (Westgren, 1994, p. 572; 1999, p. 1109). Filiere partici-
pants are responsible for their losses resulting from noncompliance.

Cahier des charges provisions differ across supply chains, and these differ-
ences provide the basis for product branding at the retail level. Label
Rouge poultry is packaged and labeled before it leaves the processing
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plant. The branding protects product identity as the products enter the
distribution/retailing segment of the supply chain with other packaged fresh
poultry products.

The Label Rouge poultry supply chain is noteworthy for the degree of coop-
eration it achieves among input suppliers, farmers, and processors. To a
large extent, this is made possible by the institutional foundations provided
by the laws establishing the Label Rouge program and by the strong organi-
zational infrastructure that has developed around the program. The program
produces a high-value product demanded by consumers, while returning
added profits to farmers.

Value Created In Processing/Manufacturing Segment:
Wheaties Example?

Wheaties breakfast cereal has been produced and marketed by General Mills
since 1921. Wheaties is a revered brand, with a loyal customer base built on
a simple but appealing product design, decades of consistent quality control,
and advertising centered around sports themes. The cost of the ingredients
in a box of Wheaties is only a fraction of the price General Mills receives
from wholesalers and retailers. This cereal is a classic example of a high-
value product that derives most of its value from the processing/manufac-
turing segment of the supply chain.

Until recently, General Mills procured wheat for Wheaties in traditional
commodity markets. However, given recent research revealing superior
taste, appearance, and processing attributes of cereal flakes made from
particular wheat varieties, General Mills has decided to use select wheat
varieties in producing Wheaties. Working through a small line of corpo-
rately owned grain elevators in Idaho to control the supply of seed and to
collect and store the harvest, General Mills has established a supply chain
that ensures a supply of identity-preserved wheat to its manufacturing
plants. The wheat is grown under contract with growers in the area, who are
paid a small premium—ranging from 5 cents to 25 cents per bushel—for
using approved production practices and for keeping the wheat segregated
from other varieties. Through its grain elevators, General Mills monitors
crop production practices, tests for varietal integrity, and implements grain
storage and handling practices designed to minimize risks of contamination
or co-mingling. These measures help minimize quality assurance costs else-
where in the chain. Ownership of the grain elevators also makes it easier for
General Mills to coordinate the logistics of shipping wheat to its cereal
manufacturing plants and the liquidation of excess supplies through sales in
regular commodity markets. The changes in procurement practices have not
affected manufacturing processes for Wheaties. Like Label Rouge poultry,
cereal leaves the manufacturing plant packaged, which enables it to move
easily through wholesale and retail distribution systems.

Value Created in Retailer-Led Supply Chain:
Marks & Spencer Beef Example®

Food retailers in the United Kingdom (UK) have been leaders in the devel-
opment of high-quality private label products that shift brand identity from
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the food manufacturer to the retailer. This shift has partly resulted from
implementation of the 1990 Food Safety Act, which requires retailers to take
primary responsibility for ensuring the safety of the food products received
from their suppliers. The Act forced retailers to focus more on the upstream
segments of the supply chain and led to the development of farm quality
assurance schemes that set standards for product traceability, animal
feeding, animal health and welfare, and product transport and handling
(Fearne, 1998, p. 220). Subsequently, the outbreak of Bovine Spongiform
Encephalopathy (BSE) in the UK has made quality assurance in food even
more important to British consumers.

The supply chain for beef products sold by Marks & Spencer exemplifies a
retailer-led supply chain. Marks & Spencer procures beef exclusively
through Scotsbeef, a family-owned slaughter and processing firm that buys
all its beef from Marks & Spencer-approved Scottish producers. In this way,
Marks & Spencer clearly defines its suppliers back through the primary
production segments of the supply chain and establishes linkages with them
to facilitate coordination and two-way information flows. Marks & Spencer
maintains a database with information on all its producers and conducts
regular taste tests that are used to provide feedback to individual farmers
(Fearne, 1998, pp. 222-223). This system promotes learning throughout the
supply chain and is mutually beneficial, since it improves both farm-level
performance and product quality.

Value Created in Input Supply Segment:
LoSatSoy™ Qil Example®

In recent years, seed companies have placed increased emphasis on devel-
oping varieties with traits well suited for special end uses. For example,
Iowa State University developed the low palmitic-acid soybean using tradi-
tional breeding methods. Pioneer Hi-Bred International commercialized the
variety under a license agreement. LoSatSoy™ cooking oil produced with
low palmitic-acid soybeans has a level of saturated fat comparable to that in
canola oil (Iowa State University Office of Biotechnology, 1997).
LoSatSoy™ oil sells for a premium retail price relative to standard soybean
oil. This high-value food product derives its value primarily from activities
at the input supply end of the supply chain.

The DuPont Company, which owns Pioneer Hi-Bred, faces two difficult
challenges in commercializing low-saturate soybeans. First, these soybeans
have added value only if varietal integrity is maintained during farm produc-
tion and as the product moves from the farm to the manufacturer. Second,
while DuPont operates at the input supply end of the supply chain, the
added value for the low-saturate soybeans is not realized until the cooking
oil produced from the soybeans is sold to end-users. Both identity preserva-
tion and value capture are difficult when ownership changes hands several
times as a product moves through the supply chain. Working through
Pioneer Hi-Bred and two other subsidiaries—Optimum Quality Grains,
L.L.C. (OQG) and Protein Technologies International (PTI)—DuPont has
developed an innovative supply chain to address these challenges.
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0OQG coordinates seed production and distribution, farm production,
assembly, and transportation through an Internet-based contracting system
called OSCAR™, This system enables farmers to identify nearby grain
elevators offering contracts for identity-preserved products. Low-saturate
soybean seeds are sold only to farmers who have contracted through this
system. The contracts stipulate production practices that ensure varietal
integrity and require farmers to deliver all their production to the
contracting elevator. In return, farmers receive a premium of 25 cents over
the local price for commodity soybeans. Contracting elevators, not OQG,
purchase the low-saturate soybeans from the farmers. OQG reimburses the
elevators for the identity preservation premium paid to farmers, pays the
elevators a small fee for segregating the low-saturate soybeans during
storage, and directs elevators to ship the identity preserved soybeans to
crushing plants when needed.

PTI coordinates soybean processing and distribution to retail channels
and works with retailers to promote demand for LoSatSoy™ oil. PTI
contracts with crushing and refining plants to ensure the product’s iden-
tity throughout processing. PTI never actually owns the soybeans or the
oil derived from them. Rather, it pays small quantity-based premiums to
crushers and refiners and then charges a royalty fee to refiners for each
unit of LoSatSoy™ oil sold.

The LoSatSoy™ oil supply chain brings many independent segments
together in a well-integrated identity-preserved system that promotes
efficiency and responsiveness to consumer demand. As such, it may be a
model for other high-value food products that derive their value from
genetic attributes. DuPont has developed a system that converts intellec-
tual property into a tangible product with value to consumers. DuPont
captures a large share of the added value in the chain by paying
downsteam chain participants for identity preservation while never
actually taking title to the low-saturate soybeans or the products derived
from them.

In the four examples, it is apparent that successful production and
marketing of high-value products requires coordination between the
different segments of the supply chain. The degree and types of coordina-
tion and integration among the different segments may vary based on the
locus of value generation. When value is generated in the primary
production process, coordination is required among input suppliers,
farmers, and primary processors. When value is added at the processing
segment, coordination is required between suppliers of raw material and
processors. In the case of General Mills” Wheaties, coordination is further
facilitated by General Mills’ ownership of elevators in the wheat-
producing areas. When value creation is driven by the retail sector, a high
degree of coordination is required among farmers, processors, and
retailers. Finally, when value is created in the input supply segment and
product identity must be preserved along different levels of the supply
chain, coordination is required among many different players, including
producers of the input (seed), farmers, grain elevators, crushing and
processing plants, and retailers.
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Fundamental Principles Behind a
Successful Supply Chain

Contemporary studies of supply chains have focused on the concept of “lean
thinking.” In The Machine That Changed the World, Womack, Jones, and
Roos (1991) describe the development of lean production methods by
Toyota Motor Company and the impacts of those methods on the global
automobile industry. In their followup book, Lean Thinking, Womack and
Jones (1996, pp. 15-99) identify five fundamental principles for lean enter-
prises and show how they have been applied by firms in a range of indus-
tries and locations. Even though these principles are based on the
experiences of nonagricultural firms, they are reflected in the four examples
in this section and in supply chain designs for other successful high-value
foods.

® Specify value—Firms need to understand the value their product offers to
end-users, staying focused on the customers’ points of view rather than
their own. Supply chains for Label Rouge poultry, Wheaties, and Marks &
Spencer beef all focus on delivering products that consumers appreciate
and demand. Despite possessing attributes that are important to con-
sumers, LoSatSoy™ oil has been less successful than the other three prod-
ucts. Input suppliers are far removed from consumers, and conveying
value to consumers is generally difficult for makers of biotech products.

o Identify the value stream—The value stream is the entire set of activi-
ties required to deliver the product and the value embodied in it to the
ultimate customer. It includes product design and development, the
information tasks associated with order processing and scheduling, and
the physical transformation in form, space, and time associated with
manufacturing and distribution. Firms must fully understand the entire
value stream, including those activities performed by other firms. This
kind of learning is especially evident in the supply chains for Label
Rouge poultry, Marks & Spencer beef, and LoSatSoy™ oil.

o Ensure continuous flow—Firms need to make the value stream flow
continuously rather than in batches. Traditional manufacturing systems
were characterized by long production runs and large inventories of
intermediate and finished goods, which served as buffers for responding
to demand shocks. Flow is difficult to achieve in agriculture, where pro-
duction is seasonal and requires weeks, months, or years. Even though
primary production in the Label Rouge poultry and Marks & Spencer
beef chains is in batches, the involvement of many producers who coor-
dinate their production makes it possible to achieve a steady flow in the
processing/manufacturing segment of the chain. Grain storage serves the
same purpose in the Wheaties and LoSatSoy™ chains.

@ Govern production through pull—Quite simply, this principle implies
that production of a product should not begin until requested by a cus-
tomer. Pull eliminates the need for large price swings and inventory
buildups but is difficult to fully achieve in food supply chains due to the
fundamental nature of agricultural production. In both the Wheaties and
LoSatSoy™ supply chains, however, the principle of pull governs move-
ments from storage to processing and manufacturing plants. Also, in the
four chains, improved information flows help transmit demand signals
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more quickly to the input supply and primary production segments than
would be the case in less integrated chains.

o Strive for perfection—Firms should strive for continuous, incremental
improvement in their products and processes. They should configure the
value stream to minimize defects at each stage to reduce the need for
costly reworking and replacement of defective items. Once again, all
four supply chains described in this chapter include quality assurance
processes that reduce product contamination. The Wheaties and
LoSatSoy™ supply chains achieve this primarily through monitoring
and testing. On the other hand, information sharing and the threat of
being excluded from the chain for noncompliance with quality standards
are key quality assurance tools in the Label Rouge poultry and Marks &
Spencer beef chains.

The idea of transparency is also critical for understanding Womack and
Jones’ view of the lean enterprise. In almost all cases, the supply chain
encompasses several firms, and many of the most difficult challenges in
implementing lean thinking involve eliminating negative externalities firms
impose on each other and fostering positive externalities. This requires
openness among firms along the supply chain regarding costs, prices, and
processes, and some commitment by all to ensuring each firm receives an
adequate return on investment (Womack and Jones, 1996, pp. 276-278). The
high degree of information sharing in the four chains described here helps
promote transparency. Nevertheless, complete transparency is an ideal that
is difficult to achieve. It is crucial to recognize that noncooperative strategic
behavior continues to be prevalent, even with the focus on efficiency and
collaboration associated with the shift toward the lean enterprise.

Evolving Linkages Shape Food
Supply Chain

The problem of supply chain design is one of configuring a set of discrete
activities and processes into an integrated system that creates value and
delivers it to customers. Physical processes are often product specific,
though there is usually some degree of choice regarding technology, scale,
and location. Linkages between processes are more generic, and linkages
developed for one chain can often be adapted for use in others. Mechanisms
for linking and coordinating processes can be grouped into three broad cate-
gories: standards, markets, and organizational coordination mechanisms.

Standards

Standards have long been recognized as a tool for linking discrete processes
in the food system. The publicly defined grain grades established under the
1916 Grain Standards Act lower transaction costs and are an institutional
foundation for the decentralized grain marketing system in the United States
(Hill, 1998). Even as the system moves away from standard commodities to
more specialized products, public grades and the standard measures that
define them continue to be important (Chambers and King, 2002). Standards
can also be established by trade associations or by individual firms. For
example, the Universal Product Code (UPC) identification number system is
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the product of an industry-sponsored organization. This system revolution-
ized operations at the retail end of the supply chain, not only in the
checkout lane but also in the backroom, where inventory management and
product ordering are key concerns (Walsh, 1993).

At least three types of standards are likely to play a role in the design of
supply chains for high-value foods.

@ Primary production practice standards often serve as a basis for value
creation in food supply chains. These standards may simply specify a vari-
ety or a time when a production cycle will be initiated, as in the Wheaties
and LoSatSoy™ supply chains; or they may be more complex and far-
reaching, as in the Label Rouge poultry and Marks & Spencer beef chains.

o Packaging and logistics standards aid the configuration of new supply
chains. “Packaging” used in a very broad sense refers to any technology
that preserves the integrity of a product as it moves through the supply
chain. At the distribution/retail end, standards have been developed for
reusable pallets and containers used to transport food products from
manufacturers to distributors and retailers. These standardized tools
make it possible to move large numbers of distinct products from many
points of origin to many destinations in an efficient manner. As the over-
all volume and diversity of identity-preserved products increases, incen-
tives emerge to develop new packaging and logistics standards for the
upstream segments of food supply chains. For example, greater use of
containers to move food products from farms to processors and manu-
facturers adds flexibility in transport. This facilitates identity preserva-
tion and quality assurance in general purpose logistics systems that may
be able to approach the efficiency of current bulk transportation systems.

e Data transfer standards shape supply chain design. Building on the
UPC standards developed in the 1970s and 1980s, food manufacturers,
wholesalers, and retailers developed and implemented electronic data
interchange (EDI) standards in the 1990s. More recently, the pace of
development has increased for Internet business-to-business systems.
These systems rely on more generic standards and tools, requiring less
upfront investment by trading partners. They are well suited for data
transfer between small firms and for situations where low volumes of
data are transferred infrequently.

Standards development greatly influences systemwide efficiency and quality
assurance. New standards alter the level of transparency and the intensity of
competition, thereby impacting the distribution of returns within a supply
chain. Standards can also affect innovation by making it easier for new
firms to develop the management systems and business practices needed to
enter a supply chain segment or establish a supply chain for a new product.
Narrowly defined standards, however, may make it difficult to introduce
radically new systems and processes.

Markets

Markets are efficient mechanisms for coordinating resource allocation deci-
sions and product flows among firms when externalities, public goods, and
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access to information are not important factors and when there is adequate
competition among both buyers and sellers. The emergence of greater
product diversity at the primary production end of the food system is
creating many new opportunities for market formation. At the same time,
the rapid development of electronic commerce is lowering the cost of estab-
lishing new markets.

The electronic commerce system for production contracts in the LoSat-
Soy™ supply chain helps producers identify delivery points for low-saturate
soybeans and provides information on contract terms and price premiums.
DuPont also uses the same system for other crops, making it easier for
elevators and other downstream firms to identify and contact potential
farmer suppliers. The system provides farmers an opportunity to compare
delivery point locations, contract provisions, and price premiums for a range
of crops.

Though the development of electronic commerce has slowed recently in
segments closely linked with primary agricultural production, progress
continues in developing electronic exchanges that link manufacturers,
wholesalers, and retailers. These new markets are having profound effects
on the structure of business-to-business linkages and the role of intermedi-
aries. The impacts are likely to extend back upstream to the primary produc-
tion and input supply segments of food supply chains (Wheatley, Buhr, and
DiPietre, 2001). Future developments will continue to be driven by
advances in information technology and by economic research on theories
of bidding and auction market design (McAfee and McMillan, 1987),
helping to clarify the efficiency and distributional impacts of alternative
market mechanisms.

New markets can lower systemwide costs and alter the distribution of
returns among chain participants. The presence of markets spanning across
several supply chains should help foster adaptation and innovation if the
control of competing supply chains is not highly concentrated. For example,
several distinct supply chains compete for supplies of identity preserved
grain in the United States. It is important to consider interchain markets in
the institutional design process. Inter-chain markets can inject competitive
forces and are more likely than markets operating within a single chain to
be the focus for public sector regulation and intervention.

Organizational Coordination Mechanisms

Organizational coordination mechanisms used in supply chain design
include business practices that may be established through nonprice/quantity
provisions in contracts or through informal interfirm relationships. They
also include new organizational forms, such as third-party certification
agencies helping guarantee product quality and joint ventures and alliances
that coordinate investment, operations, and gain-sharing among otherwise
independent trading partners.

Information sharing, decision transfer, and decision partnership are three
generic business practices for coordinating resource allocation and product
flows across firm boundaries. Each helps reduce information asymmetries,
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facilitating trading partners to recognize and reduce the effects of externali-
ties they impose on each other. For example, vendor-managed inventory
practices between food manufacturers and distributors use information
sharing and decision transfer to realize efficiency gains. A wholesaler or
self-distributing retailer regularly sends product movement data to a manu-
facturer, which allows the manufacturer to make decisions regarding replen-
ishment flows, subject to restrictions on minimum and maximum
inventories at the distribution center. This enables the manufacturer to lower
costs by smoothing production and rationalizing logistics, with cost savings
being shared by the two parties. Higher degrees of interdependence and
information sharing are evident in retailer-led supply chains, such as in the
case of Marks & Spencer beef.

Category management practices at the retail end of the food system illus-
trate the value of decision sharing. Manufacturers, brokers, wholesalers, and
retailers form teams to make joint decisions about product assortment, shelf-
space allocation, pricing, and promotions. Often, these teams are based on
informal ties rather than on contractual agreements. When successful, cate-
gory management reduces costs and increases product flows for all parties.

New organizational forms also facilitate coordination. Third-party certifica-
tion agencies can play a role in high-value food supply chains when
defining attributes are linked to production practices, as they are in the case
of organic products. In such cases, a group of firms in one segment of a
supply chain, a vertical alliance of trading partners, or a government body
may establish and use an independent certification agency for quality assur-
ance. For example, in the Label Rouge case, a third-party certification
agency monitors compliance with cahier des charges. Generally, the certifi-
cation process involves a combination of baseline and periodic followup
inspections, strict record-keeping procedures, and unannounced audits. This
process can be costly, but in some settings it is more efficient and effective
than direct monitoring and laboratory testing.

Vertical joint ventures and alliances are also organizational tools for supply
chain design. A joint venture may make it possible for independent trading
partners to establish a service that draws on the unique competence of each
firm and broadly benefits the entire supply chain. More broad-based alliances
between trading partners—for example, an alliance between a cooperative,
with members that can source a wide rang