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INTRODUCTION: A SHORT HISTORY OF A LONG TRADITION
AND A RECENT REVOLUTION IN FOOD SYSTEMS

For 10,000 years human food systems were traditional in structure, conduct, and perfor-
mance. At first, people grew or hunted and ate their own food. As agricultural technology
changed and surpluses developed, exchange occurred, and daily or weekly village markets
appeared. As towns and cities emerged, urban markets rose with them, channeling grain,
meat, fish, fruits, and vegetables from the villages. As roads and shipping developed,
grain, spices, silk, hides, and salt made their way in long-distance trade along the Yangtze
River, the Nile, the Rhine, the Rhone, the Appian Way, and the Silk Road. With that trade
some markets grew to be great centers, great nodes, like the famous Champagne fairs linking
southern and northern Europe (Braudel 1979), part of the so-called commercial revolution
in the eleventh to fourteenth centuries described by Greif (1993). The steam engine and great
iron and steel boats and trains increased food trade in the nineteenth century.

Yet for 9,900 years, while cities and trade flourished, the basic domestic food system,
the set of connections that purveyed the great majority of food from farm or river or sea
to the dinner tables of the world, stayed, until approximately the end of the nineteenth
century, “traditional.” By traditional we mean that farm inputs were collected from ground-
water, rainfall, pastures, and privies; grain was ground at the small village mill; milk was
churned into butter or cassava ground into gari by households or small enterprises; village
traders bought the products from farmers and traded in towns and cities with small-scale
merchants (mixed with the occasional large trading house); and the food was sold in whole-
sale truck markets and from retail wetmarkets full of small stalls, from pushcarts or hawkers,
or from small shops. Governments often set the legal price of bread or rice in town markets,
but the market relations were spot exchange. Most food was sold raw—grain in husk, live
animals, fresh milk, fresh produce—to be milled, slaughtered, and processed at home or by
small local processors. The great majority of the food came from the local area (mirroring
the fact that even today 95% of food consumed still comes from domestic supply, now often
at a national level rather than at a local level; international trade remains important at the
margin, the edge, of the food system).

Then suddenly, over roughly the past century—starting in Western Europe and the
United States and coinciding with the industrial revolutions in those places—much of the
food system underwent a revolution. In the latter third of the nineteenth century, a gradual
process of transformation of the food industry got under way. This transformation affected
downstream (retail) and midstream (processing and wholesale) segments of the food system
stretching from input supply to farms upstream through midstream and downstream to the
consumer. Over the next century, consolidation of food processing occurred with the rise
of large-scale, first-stage processors like Bunge and Swift and second-stage processors like
Nestlé; with the rise of large retail store chains (like A&P and more recently Carrefour,
Tesco, Walmart, and large-scale fast-food chains like McDonalds); and with the rise of
large-scale wholesale and logistics companies (like Sysco) and large wholesale markets like
Rungis in Paris.

More recently and more quickly than in Europe and the United States and quite unex-
pectedly, the food systems in developing countries in Latin America, Asia, Eastern Europe,
and some of Africa underwent a revolution starting in the 1980s. In countries where
traditional food systems had thoroughly dominated before the 1980s, as had been the case
in Western Europe and the United States a century before, large-scale processors, retailers,
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and wholesalers quickly arose. We say “unexpectedly” because this food system trans-
formation had often been predicted to be impossible. For example, a leading student of
food retail, Ariel Goldman (1974), cogently and persuasively argued that supermarkets
could never take off in developing countries, due to the economics of demand clashing with
the characteristics of the modern sector’s supply of retail services. Goldman’s prediction
was made just before the supermarket revolution took off in developing countries in the
1980s and 1990s (Reardon et al. 2003).

The relative suddenness and unexpectedness of the food system revolution in the past
century in developed countries, and the added element of the greater speed of change in the
past 30 years in developing countries, present us squarely with the questions, why did the
food system revolution take place, and what were its impacts? In this article we address
those questions with a review of economics research on these questions.

We focus on developing countries, but at most points make a brief comparison with
the developed country experience, to show the origins of the structural change and the
analytical insights from it. From the mid-1980s to now, there has been a renaissance of food
system economics focused on rapid transformation in developing countries. Although similar
to the US/Western European transformation of the food system in some ways, the trans-
formation in developing countries is different in other ways: It is occurring faster and in a
situation of an emerging middle class (as in developed countries) but in a context of many
small-scale actors on the supply side and persistent strata of poverty among both consumers
and suppliers. State intervention fed the transformations at first; then they were stimulated
by privatization and liberalization of markets, leading to rapid foreign investment.

The system nature of the food system means it is conditioned by many factors and thus
studied by many disciplines (anthropology, sociology, geography and so on). However, we
confine ourselves to its economics.

But this system nature means that analysis requires a variety of economic models and
approaches. The best approach draws on the frontier with respect to (a) industrial organi-
zation economics for analysis of structure and structural change in food systems, (b) new
institutional economics for analysis of the institutional and organizational conduct of
relations among actors within and between supply chain segments, and (c) microeconomics
of threshold investments for analysis of adoption and diffusion (as well as nonadoption or
disadoption) of new technologies and market channels (this analysis can include analysis
of poverty traps and lumpy investment under uncertainty, such as in real-options analysis).
Moreover, the system nature of the food system means that study of the system is necessarily
an integrative enterprise through combinations of the above analytical approaches.

In summary, this literature for developing countries is in its infancy and is still mainly
in a descriptive and discovery phase (as was the first strand of food system work in the
1950s and 1960s. ..). We argue, however, that it is moving rapidly into an analytical phase
that has the potential to benefit from the best of economic modeling.

The article is laid out as follows. We first focus on the overall system and its analysis in
a review of food system economics over the past 60 years, drawing mainly on US experi-
ence because of the methodological sophistication that has been used to understand it.
We then focus on developing countries and explore the drivers of consolidation in the
food industry (the downstream and midstream segments of the food system). Third, we
examine the impacts of transformation of the food industry upstream on the farm segment
[and on other suppliers, the small and micro enterprises (SMEs) in processing]. We con-
clude with an agenda for research, identifying gaps in the literature.
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ENTER THE ECONOMISTS: TWO STRANDS OF FOOD SYSTEM
ECONOMICS OVER 60 YEARS

The First Wave: Focus on Structure and Transactional Conduct

By the 1950s and 1960s, the United States and Western Europe were 80 years into the food
industry revolution: Consolidation was becoming evident, and policy issues and concerns
were arising as to whether and how this recently consolidated food economy would deliver
food consistently and efficiently to cities. At that time, economists began to focus on this
revolution as not just a farming transformation, a processing sector change, or a retail
modernization but as a transformation of a whole system: the food system."

The food system denotes the flow of inputs and food products over segments: farm
input suppliers, farms, food industry firms (in two midstream segments, wholesale/logistics
and processing, and one downstream segment, retail), and consumers. These segments are
connected by linkages that are both product and service flows and institutional linkages
(like contracts and standards as coordination arrangements).

The first wave of food system research relied on the methods of industrial organization
economics, in particular the structure-conduct-performance triad of Cassels (1933). The
food system’s performance is key to the food security of consumers, to incomes of pro-
ducers (in all segments of the system), and to the cost and quality of food in the overall
food economy. Performance is in turn driven by the system’s structure and conduct. Struc-
ture is measured by the degrees of consolidation, market power, and foreign capital con-
tent. The food system’s conduct is composed of the following: technology, institutions
(contracts, standards), and organization (what segments are included in the system and
the clusters and agglomerations among actors per segment or over segments).

This first wave of integrative work on food systems was launched in the late 1950s.
The themes of the work focused on the rapid structural transformation of the US (and
Western European) food systems; changes included consolidation, agroindustrialization
(including technical, institutional, and organizational change), commoditization of grains
and meat, and geographic lengthening (long-distance chains). The policy focus was mainly
on the system’s efficiency and growth rather than on issues addressed later in the literature,
such as equity or inclusion/participation of small-scale players, quality and safety, and
environmental impacts of the system change.

The first wave applied industrial organization economics to agrifood systems. In turn,
the approach was related to and rooted in the following: (@) the structure-conduct-performance
(or SCM) model of Cassels (1933), further elaborated by Clodius & Mueller (1961);
(b) interindustry linkage analysis, starting with the input-output analysis of Leontief
(1936) and followed by the work by Rasmussen (1958) and Hirschman (1958); (¢) work
on agribusiness systems by Davis & Goldberg (1957) and Goldberg (1965); and (d) indus-
trial organization analysis of market power and structure in agriculture (Hoffman 1940,
Nicholls 1941, and Bressler 1964; for a review, see Sexton & Lavoie 2001). The SCM
approach was a key influence on this first wave. The SCM approach emphasizes that the
structure of an industry (the extent of buyer-seller concentration, product differentia-
tion, and entry conditions) determines the conduct of firms (input, production, marketing,

"Wee select this term as the most general and neutral out of a variety of terms used for roughly the same idea: agribusiness
system, commodity chain, subsectors, filiéres, supply chains, netchains, and so on (see, for example, Davis & Goldberg
1957, Goldberg 1965, Jaffee & Morton 1995, Loader 1997, Lazzarini et al. 2001, Haggblade 2007).
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pricing), which in turn determines (market) performance (margins of prices over costs,
efficiency, and quality or type of products) (Sexton 2000).

The literature on the industrial organization of food systems continued to develop into
the 1970s and beyond in what Sexton (2000) terms the “new industrial organization.”
This added the perspective of dynamics (with early work on this by, for example, Rausser
1971), risk and uncertainty, and interfirm competition modeled as game theory.

The Second Wave: Focus on Coordination Mechanisms and Distribution of Rents

Although the first wave emphasized the exchange and production and structural aspects
of the food system, it did pay preliminary attention to the use of mechanisms for vertical
and horizontal coordination. A deeper focus on coordination mechanisms developed into
a second wave of food system work. Such work focused on institutional arrangements to
govern or coordinate economic relations between segments and transacting parties, such as
the use of quality and safety standards, contracts (such as contract farming), and other
horizontal and vertical coordination arrangements such as cooperatives and networks to
minimize transaction costs. This wave was rooted in Coase (1937) and was extended
especially in the 1980s in the new institutional economics literature, such as Williamson
(1981) and Hoff et al. (1993) (see Goodhue 2011 for discussion).

Several forces spurred this second wave of food system literature in the 1980s and
1990s. These forces include the following: (a) consolidation and rapid spread of the use of
contracts and private standards in agribusiness in the United States and Western Europe
(Caswell et al. 1998, Sexton 2000, Goodhue & Rausser 2003); (b) globalization and rapid
growth in world food trade; (c) privatization of parastatals and liberalization of formerly
controlled markets in developing countries (Swinnen & Maertens 2007); (d) foreign direct
investment (FDI) in agrifood industries in developing countries; and finally (e) the takeoff
of transformation of food supply systems in developing countries, as we discuss further below.

One strand of this second wave was inspired by the agribusiness management perspec-
tive, which sought strategies to achieve competitive advantage in cost, quality, or both in
an environment of rapidly consolidating commodity sectors (driving heavy competition on
costs) and rapidly differentiating product qualities over market segments. Porter (1985)
argued that to drive down costs to compete in commodity markets, or to drive up quality
to compete in differentiated product markets, firms need to employ value chain gover-
nance. Governance mechanisms include the setting, monitoring, and enforcement of ver-
tical coordination mechanisms such as contracts and standards. This strand focuses on
how managers use these mechanisms to minimize costs in the supply chain while using
contracts and private standards to steer suppliers toward meeting the quality criteria
demanded by the niche markets.

A second strand of this second wave was inspired by what Goodhue & Rausser (2003)
term a marriage of two literatures: agribusiness and agricultural economics. This strand
explored complementarities over technology and institutional choice on the one hand and
marketing and management on the other hand. These complementarities are manifest in
a set of activities that occur as a food system upgrades from a commodity system to a
value- or quality-differentiated system: identification of consumer preferences, translation
of those preferences to the implied specific and needed product attributes, production of
those attributes with needed technologies, and coordination over activity stages (within
firms) or over supply chain segments (and thus over firms). The literature emphasizes the
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conscious management and coordination of the above set of activities to efficiently pro-
duce and then market the products with those targeted attributes (e.g., to create and
market food safety attributes; see Hennessy et al. 2001). The literature treats this comple-
mentarity in three ways: (a) among firms; (b) between supply chain segments; (c) over
activities, within a firm (e.g., Goodhue & Rausser 2003).

This literature employs supermodularity, a mathematical concept applied to the analysis
of changes in manufacturing by Milgrom & Roberts (1990). Supermodularity “captures
the idea that jointly undertaking certain activities will create benefits which could not be
realized by undertaking each activity separately; i.e., there are benefits created by adopting
the complementary activities as a group” (Goodhue & Rausser 2003, p. 382). Goodhue &
Rausser (2003) cite as an example the case of changes in the broiler industry in the United
States. In this example, firms first identified the attribute consumers wanted (chilled rather
than frozen chicken meat). The industry then innovated with ice-bath transport of the
meat, plus genetic improvement of chickens so that meat would be less porous to water
penetration and would stay chilled without becoming waterlogged. These innovations
allowed broiler meat to be shipped further and thus reach a larger market. Finally, firms
coordinated with farmers via contracts specifying the use of that specific type of chicken.
Goodhue & Rausser also cite a similar case with hogs. In both cases, the product systems
transformed quickly in terms of technology change, the use of contracts, and market size.

A third strand of this second wave involves a mix of disciplines (in particular economics,
sociology, and geography) and focuses on how globalizing value chains affect the distribu-
tion of income along the chain in developing countries—and whether small-scale actors and
the poor are included in these chains. This recent literature echoes a similar debate in the
United States in the 1950s and 1960s, when distributional and market power issues emerged
as the extent of food system consolidation became evident. Examples in developing countries
include work by Gereffi (1999), Kaplinsky & Morris (2000), and Swinnen & Vandeplas
(2010). The analytical approach particular to this strand is the study of the links among the
generation and distribution over value chain segments of rents (extranormal earnings based
on some competitive advantage and thus presenting barriers to entry); market power of
the segments; and the ways that investment requirements and governance mechanisms
condition that distribution, such as how standards limit the participation of the asset-poor
or how resource provision contracts relieve asset constraints and idiosyncratic market
failures limiting the participation of the poor in modern supply chains.

Assessment and Critique of Food System Literature: Strong on Researching
Distribution Along the Chain But Weak on Micro Behavioral Foundations

Most of the food system literature has been primarily descriptive, focusing on the structure,
conduct, and performance of food supply chains. This included research questions focusing
on measures of concentration over and within the segments; the distribution of costs and
rents over the segments; some measurement of how cost shocks in particular segments play
out in impacts on prices at the end of the chain; and what linkage arrangements are used
over different kinds of value chains, such as domestic versus global value chains.

These waves of detailed descriptive work using the food system perspective to study
rapidly modernizing domestic food value chains (in the mid-1950s through the mid-1970s
in the United States and starting in the mid-1990s in developing countries) have been a
crucial development in the field of agricultural economics. Very little analysis or few hard
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data were available about these systems before these literatures. Few government data in
developed countries, and far fewer in developing countries, were or are available on these
supply chains. Thus, the analyses required, especially in developing countries, building the
entire information base from scratch with micro surveys and case studies. Even available
national household surveys like the living standards measurement study surveys from the
World Bank are of only partial use because they usually do not have the necessary details
such as into what specific market channels farmers sell, and they do not have modules for
samples of traders, processors, and retailers. In an article in Science, Gomez et al. (2011)
assess the state of simply descriptive knowledge of food value chains in developing coun-
tries and conclude that the descriptive phase itself is far from over and is still needed
and that both economic modeling and policy prescription require this descriptive base.
They note, “...we need to be humble about how little we know about complex FVCs [food
value chains] and their effects on poverty and the environment and cautious in our policy
prescriptions on FVCs” (p. 1,155).

However, although this integrative approach addressed descriptive patterns that were
important for policy needs and that had specific research questions, it tended not to
be linked to basic economic theories of behavior of decision makers in the supply chain.
Accordingly, research questions related to the determinants of the structure and conduct
of the food system segments, to the distribution of behavior and outcomes over different
scales and types of actors per segment, and to the dynamics of the systems lacked a cogent
analytical framework for the system studies.

The economics of food systems needs to be deepened and extended in two ways.
First, although the initial descriptive base of the research is important, food system or value
chain economics in developing countries has been mainly descriptive, has been relatively
recent (its founders are all still practicing economists), and has so far lacked an overarching
economic theoretical framework or integrative view. Interestingly, Bressler (1965) made
the same critique after a decade or two of intense description by agricultural economists of
concentration in the segments of the American food system.

It is thus important that there be major work on development of theoretical frameworks
to underpin, explain, and complement the empirical work. Along that line, Gomez et al.
(2011, p. 1,155) call for a broadening of the food system analysis to develop a

transdisciplinary, multidimensional conceptual framework to study develop-
ing country food value chains. . .to explicitly link among the multiple dimen-
sions of food value chain performance—such as economic costs, distributional
equity, environmental impacts, energy use, and consumer and farmworker
health and safety. Within such a conceptual framework, scientists can con-
struct rigorous models and conduct empirical research to test their validity.

Second, as most of the food system work is descriptive, emphasizes the meso level of the
system, and often uses small samples per segment, it is important to delve into the micro
behavioral foundations of the segments to undertake empirical analysis that uses cross-
section and panel data sets capable of testing causal hypotheses about the distributional
and intertemporal attributes of the food systems and eventually to theoretical frameworks
that treat the behavior of the system as a whole. The discipline has come to a similar point
today as in the mid-1960s (as Bressler 1965 noted), when food supply chain research had
become accomplished in empirical depth but lacked theoretical foundations that would
allow that research to be of interest for and to contribute to economics more broadly.

www.annualreviews.org ¢ Economics of the Food System Revolution

Changes may still occur before final publication online and in print

<
&
14.7

—

7z

N | £

7z

=

". )

w

o



Annu. Rev. Resour. Econ. 2012.4. Downloaded from www.annualreviews.org
by Michigan State University Library on 06/19/12. For personal use only.

<
&

—

7z

N

u

". )

=

L1f4-8
]

This research had also strayed into research “in silos” but was challenged at that time by
Bressler to build toward an integrative vision.

A new wave of efforts to this end is occurring empirically through the innovation of
comparative stacked-survey analysis of food systems, with full sample surveys at every
segment of the value chain and similar sets of surveys across countries for the same value
chain to compare the patterns in and evolution of structures, conduct, and performance of
the food system. An example is the unique set of surveys in Reardon et al. (2012b) of rice
and potato value chains in China, India, and Bangladesh. These researchers find the
coexistence of traditional, intermediate-transitional, and modern value chains.

In summary, the food system literature is broad and integrative, focusing on patterns
in and evolution of the systems. It provides the broad context in which to place specific
analysis of particular segments and their relations with other segments. For the rest of the
article, we focus on the second gap in food system work by delving into behavioral and
structural evidence within and across the segments of food systems in developing coun-
tries. We focus on the shock to the food system by the rapid transformation in the food
industry (the downstream and midstream segments), in terms of the patterns, determi-
nants, and impacts of those segments, as the driving force of the food system revolution
in developing countries.

CONSOLIDATION IN THE FOOD SYSTEM AND WHAT DRIVES IT

In this section we focus on consolidation of the food industry. The food industry is
composed of the retail, processing, and wholesale segments, or the downstream and mid-
stream segments of the food system. The food industry is important to both consumers
and farmers and is an important and increasingly large part of the food system. In the
United States, Sexton (2000) notes that from 1960 to 1980, the share of the food industry
in the food economy (the total market basket bought by the consumer) was stable at 60%
(and the farm share was stable at 40%). By 1990 the food industry share was 70%, and by
1998, the share was 78 %. For better or worse, the industrialization of the US food system
is proceeding rapidly. It is beyond the scope of this review to discuss the burgeoning
literature that rejects this trend (see, e.g., Pollan 2006, Nestle 2007), but virtually none
of it is produced by economists.

Moreover, in the United States (and Western Europe), the segments of the food industry
have been rapidly consolidating. We cite from Sexton (2000), but these processes con-
tinued throughout the 2000s. He notes that the C20 (the share of the top 20 firms) doubled
from approximately 25% in 1954 to more than 50% in 1995. Furthermore, the C4 in the
beef sector went from 30% in 1978 to 86% in 1994, with a similar rapid concentration in
other food processing. Finally, the C6 in the supermarket sector (which had taken over
from the traditional retail industry, the first wave of concentration in retail, from 1930s to
the 1980s) increased from 32% in 1992 to 50% in 2000, and it is even higher today in
Western Europe and in particular US regional markets (Sexton 2000).

In this section, we focus on a similar consolidation in the food industry in develop-
ing countries. This consolidation started later but is occurring even faster than in developed
countries. We begin with a review of efforts in the economics and marketing, man-
agement, and retail literature to conceptualize the determinants of this consolidation.
We then present evidence concerning those trends and finally assess gaps in the literature
on this theme.
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Conceptualizing the Determinants of Consolidation in the Food Industry
and Change in Food Industry Procurement Systems

The consolidation of the food industry in developing countries can be thought of as a
recursive process. The first step is the increase in the share of modern food industry firms
(MFIF) at the expense of the market share of the traditional firms, such as modern retail
taking over the retail segment. We use the term large scale as synonymous with modern
(discussed further below). The second step is consolidation within the food industry seg-
ments. We illustrate these two steps above in the case of the United States: First, the super-
markets displaced traditional retail (which, before the 1930s, had been not only dominant
but the only retail) from roughly the 1930s through the 1970s and 1980s. Then, from the
1970s through the 2000s, the retail sector was in a crescendo of consolidation.

To make the conceptualization of the determinants of these processes manageable here,
we make two simplifying assumptions. First, the determinants of the two steps above are
roughly the same, and we can discuss just one set of determinants. Second, a generally similar
set of determinants drives the rise of the share of large-scale firms in each segment of the food
industry, and thus we focus on one segment for simplicity. We focus on retail but emphasize
the similarities for the other segments.

Reardon et al. (2003) conceptualize the determinants of the diffusion of supermarkets
(a term emblematic of all formats of modern retail) in developing regions as a demand-
and-supply system: (a) demand by consumers for supermarket goods (such as processed
foods and fresh produce) and for services [such as assembly under one roof (a one-stop
shop); delivery; credit; and provision of contexts such as parking, air conditioning, inform-
ing and advertising, and receipts| and (b) supply by firms of these goods and services, which
in turn implies investments by firms in plants (stores and distribution/warehouse facilities),
equipment (such as cold shelves), real estate, vehicle fleets, and so on. In turn, both sets of
actors’ behaviors are a function of incentive and capacity variables.

Conceptualizing the modern food industry firms: demand-side determinants. The great
majority of the modern retail diffusion literature before the 2000s was focused on the
demand side. As noted by Goldman et al. (2002), the early literature was rooted in Becker’s
(1965) model of utility maximization by households. That is, demand for goods and for
services (such as the offering of many different goods under one roof) was linked to the
household’s objective of meeting its material needs while minimizing transaction costs of
time in the household production function; the household seeks convenience in proportion
to its opportunity costs of time. Bucklin (1966) formally linked this view to the demand for
modern retail.

To this base the US literature added consideration of other incentive variables (e.g., demo-
graphic variables reflecting time demands at home, income reflecting the opportunity
cost of time, and demand for diversity of goods) and capacity variables (e.g., means
of transport and food storage, such as refrigerators) (see Betancourt & Gautschi 1986).
The socioeconomic, demand-side variables were included in early discussions of the
nascent demand for supermarket services in developing countries (see Goldman 1974,
1982; Samiee 1993; Goldman et al. 2002).

If the above demand-side determinants are controlled for, two other variables (and meta
processes that form them) affect food shopping preferences, in particular the demand for
use of supermarkets: (a) the opportunity cost of time and (b) transport. Urbanization tends
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to increase the demand for supermarket services. Urban areas have increased women’s
employment outside the home (and thus their increased opportunity cost of time for
shopping) and have usually increased income. Urbanization in developing countries has
been occurring faster than it did historically in the United States. Henderson (2002) notes
several points about urbanization in developing countries. (a) Urbanization is highly
(70% in his cross-country regression) correlated with per capita income; one thus expects
and finds the highest urbanization growth rates in the countries with the fastest-growing
incomes. Below we note that the sequence (over countries) of adoption of supermarket
takeoff was correlated with the timing of income growth and urbanization surges from
the 1980s to the 2000s. () Compared with the urbanization experience of the United
States and Western Europe over the twentieth century, urbanization in developing coun-
tries since the early 1960s and 1970s has featured a far higher concentration of the urban
population in large cities and megacities. (c) Again compared with the United States and
Western Europe, urbanization in developing countries has occurred far faster. For exam-
ple, 40% of the US population was in cities in 1900, 70% in 1960, and 75% in 1990;
thus, the proportion of urbanization increased from 40% to 75% in nine decades. By
contrast, Brazil and South Korea made this same urbanization leap in three and two
decades, respectively.

Moreover, usually tightly correlated with urbanization is an increase (relative to rural
life) in the collective and individual assets that facilitate (a) getting to supermarkets
(via vehicles or public transportation), (b) storing food in the home (via refrigerators) after
shopping at supermarkets so that daily shopping is not necessary, and (c) receiving adver-
tising (via radios and televisions) that communicates brands and product diversification
and sales by supermarkets.

Moreover, Bennett’s law (Bennett 1954, Senauer et al. 1986) observes that as per capita
income rises, the share of food expenditures on basic staples declines, and the calorie
price rises, along with the share of processed food. The demand for greater diversity of
diet, combined with a desire to reduce time shopping, would well position supermarkets as
so-called one-stop shops. Moreover, as in the United States and now in developing coun-
tries, supermarkets tend to do best first in the penetration of processed food markets—
partly because of economies of scale in production (in the case of processors) and in
marketing and procurement (in the case of processors and retailers) (discussed more
below). Even early studies of supermarkets in developing countries (such as Goldman
1982) found partial adoption of supermarket shopping by consumers; they shopped for
processed foods at supermarkets and for fresh produce at wetmarkets. (That was also the
pattern in the United States for the first three to four decades of modern retail.) In any
case, supermarkets rode on the shoulders of the rise of demand for processed foods.

Conceptual models of and empirical work on modern retail in developing countries
before the 2000s focused on the above demand-side variables (most of which, as determi-
nants, were common to choice of shopping at supermarkets in both developed and devel-
oping countries). The demand side seemed mainly to explain well the gradual increase
in the share of supermarkets in retail in the United States and Western Europe over six
decades. But the main theme of the early studies on developing countries was to emphasize
that supermarkets would not take off in developing countries. Such studies contrasted a
supply-side image of supermarket retail services as (@) scarce and thus far from homes of
consumers mainly because they were “big boxes” that could not penetrate dense urban
neighborhoods or small towns, (b) expensive, (c) not consonant with local cultures that
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have a tradition of wetmarkets and small shops (the authors of such studies perhaps forgot
that wetmarkets and small shops were also the mainstay of the food culture in the United
States and Western Europe before supermarkets), and (d) not offering credit and home
delivery like traditional shops did.

But a fundamental fact flew in the face of the predictions of the early work: A super-
market revolution took off in developing countries and spread very quickly (in many cases
much faster than it had in the United States and Western Europe) starting roughly in the
early 1990s (Reardon et al. 2003, 2010). These trends are discussed in the following
section; here we focus on the conceptualization that the work in the 2000s brought to the
debate. The new work affirmed the earlier demand-side perspectives, noting that in the
1990s to 2000s, the overall transformation of developing economies (linked with liberali-
zation) led to rapid urbanization and income increases and to the fast spread of refrigera-
tors, motorcycles, cars, and buses. Such changes made for fertile ground for supermarkets.
These conditions had existed in subsets of regions (such as in parts of South America) in
the 1970s and 1980s, but one had not seen anything like a supermarket revolution there.

Conceptualizing the modern food industry firms: supply-side determinants. Above we
show that consideration of the retail demand-side determinants was necessary but not suf-
ficient to explain the takeoff of modern retail (and other food industry segments, modern
processing, and wholesale) in developing countries in the 1980s and 1990s, and new work
(such as Reardon et al. 2003, 2009; Dries et al. 2004; Traill 2006; Coe & Wrigley 2009)
added to the conceptualization of the determinants of the spread of modern retail to those
of the supply side of supermarket services (and procurement systems). The key points are
as follows.

First, there was massive FDI into developing regions into the food processing and retail
sectors and eventually into food logistics, from the late 1980s to now. Much of the retail
capital was from Western Europe, the United States, and Japan initially and then later from
early adopters of supermarkets in developing countries such as Chile, Thailand, South
Africa, South Korea, Hong Kong, and Taiwan, moving from near-saturated markets to
markets with higher initial profit rates. For example, multinational retailers in Latin
America could earn three times the profit rate achievable in the Western European and US
markets; see Shwedel (2003). The timing was determined by structural adjustment pro-
grams; bilateral and multilateral trade agreements; and liberalization of trade and domestic
economies, which was often coupled with a liberalization of FDI regulations. FDI often
induced competitive domestic investments (whether public or private). Also, the liberaliza-
tion of FDI harnessed capital for the privatization of public-sector processing facilities
and retail chains such as those in the transition countries. (See Dries et al. 2004 for Central
and Eastern European illustrations.) The FDI factor had not been present in the earlier
slow takeoff of supermarkets in the United States and Western Europe. Besides injecting
large investments, FDI represented a technology transfer in the broad sense of technology
(e.g., technologies of the organization, management, and institutions of retailing and the
physical technologies of marketing and procurement).

Traill (2006) regressed the penetration of modern retail on a set of demand-side factors
plus openness to retail FDI in 84 countries and found that the strongest explanatory vari-
ables were GDP/capita and openness to retail FDI. This is not a hard-and-fast rule, how-
ever; Reardon & Minten (2011) show that since 2006, India demonstrated a takeoff of
supermarkets, despite continued FDI restrictions, but in the presence of large domestic
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conglomerates that have invested in retail. These domestic Indian food retailers are fully
aware of external retail technologies.

Second, retail format diversification was identified as a key retail supply-side factor.
Moving from slow, minor, incremental spread of supermarkets to the rise of large chains
meant that store density and thus transaction costs for consumers could be reduced.
Format diversification aided the rise of density and reduction of transaction costs with a
proliferation of formats, starting with supermarkets, then convenience stores and hyper-
markets, and later formats in between supermarkets and convenience stores such as neigh-
borhood market format stores and hard-discount stores (Coca-Cola Retailing Research
Council Asia 2007, Reardon & Minten 2011). Some formats even featured unique hybrids
and amalgams, such as in Hong Kong, where hypermarket companies built wetmarkets
inside their vast stores to give the consumer the experience of the traditional market (and
thus help the company to compete with wetmarkets) and the convenience of the one-stop
shop of the hypermarket (Ho 20035). Chains of convenience or neighborhood stores com-
bined economies of scale in procurement (because they are in a chain with a common
procurement system) with small footprints that allow the small stores to penetrate dense
urban neighborhoods and to diffuse over small towns. The diversification of formats and
the penetration of the retail market by a combination of large stores outside city centers
and chains of small stores inside city centers and in smaller cities and towns challenged
the fundamental image of the “big box” of the earlier analysts.

Third, the new literature on retail in developing countries identified retail (and pro-
cessing) procurement system modernization as a key retail supply-side factor. Earlier ana-
lysts had observed and predicted that supermarket chains could never gain a price
advantage over traditional retailers because, like traditional stores, supermarkets had to
source from long and inefficient supply chains, with little room for quality improvement
over the traditional offer (because of the supposed impossibility of imposing standards)
or for cutting costs to win lower-middle-class and working-poor consumers. However,
there has been a revolution in the past 15 years among supermarket chains in developing
countries (with a bit of a lag in developed countries on retailers that have been pursuing
this for the past three decades) in retail procurement logistics technology, in the organization
of procurement, and in vertical coordination institutions in the supply chains to modern
retail. A good part of this result seems to have been due to procurement system technology
spillovers from FDI. Such changes allowed cost reductions, which in turn made supermarkets
more competitive with traditional retail, earlier than had been supposed possible.

Here we briefly conceptualize the modernization of MFIF procurement systems as a key
retail supply-side change. Then, in the next section we provide empirical evidence.

Procurement system modernization includes four sets of elements (Reardon & Berdegué
2002, Berdegué et al. 2005): (a) the use of distribution centers and warehouse networks
to achieve economies of coordination and scale; (b) supply chain coordination via explicit
and implicit contracts (Key & Runsten 1999, Dries et al. 2009); (c) private standards of
quality and safety (Reardon et al. 1999, Farina et al. 2005, Swinnen 2007); and (d) the use
of modern firms to coordinate intermediation, such as dedicated/specialized wholesalers
(who contract with retail chains downstream and with farmers or traders upstream)
(Farina & Machado 1999, Reardon & Berdegué 2002) and modern logistics firms, which
were elements of a transformed wholesale and logistics sector.

The economics of these procurement system investments and practice changes in devel-
oping countries, in both the retail and processing segments, are heuristically conceptualized
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in Reardon et al. (2003), Stringer et al. (2009), and Barrett et al. (2012) for contract mecha-
nism choices of MFIE. But study of the determinants of procurement system changes is still
mainly descriptive. An example is the study in Central America by Berdegué et al. (2005),
which classifies retail chains’ procurement systems as ranging from the most traditional form
(purchase from producers via traditional spot market and traditional wholesalers and
brokers) to an intermediate form (purchase from farmers via specialized/dedicated whole-
salers) to the most modern and “disintermediated” form (direct purchase from producers).
Berdegué et al. note that the choice by the retail chain of the procurement method is con-
ditioned by the characteristics of the product and its suppliers (whether it is highly perish-
able, a bulk commodity or a niche product, available all year or in one season, concentrated
geographically or broadly distributed, or produced by several large producers or many small
suppliers). In general, the more perishable and the more niche-like the product is and the
more concentrated its suppliers are, the greater the likelihood is that the product is procured
directly. In contrast, the more bulk commodity and the more produced by many small pro-
ducers the product is, the more likely it is to be procured via the traditional wholesale
market. The intermediate method, procurement via a specialized/dedicated wholesaler,
is for the range of product and supplier characteristics in between these two poles.

The diffusion of a system of modern procurement, similar for modern processors and
retailers, is a function of several elements (Reardon et al. 2003): (a) the ability of the
traditional wholesale system to meet procurement officer objectives without the chain
having to resort to costly investments in an alternative system [this varies considerably
over countries; for example, this ability is strong in China (Wang et al. 2009) and weak
in Indonesia (Natawidjaja et al. 2007) and in India (Fafchamps et al. 2008, Minten et al.
2010)]; (b) the need to reduce costs of procurement by saving on inputs, in this case pur-
chased product costs and transaction costs with suppliers (with this need driven by competi-
tion on costs and by the price sensitivity of target consumers); (c) the need for consistent
quality of intermediate inputs [to produce quality outputs or to produce commodity outputs
at lower cost by having consistent quality inputs to reduce processing costs, as in dairy in
Brazil and Argentina (Farina 2002, Farina et al. 2005)]; and (d) the financial and man-
agerial capacity of the company to make these investments, favoring larger companies.

Fourth, a further retail supply-side determinant of MFIF diffusion is what appear to be
economies of agglomeration and symbioses among the firms in the different segments of
the food industry. (This important new finding from the descriptive work is included here
as part of our heuristic conceptualization but should be included more formally in future
empirical work and modeling.) In one example, Farina et al. (2005) show how large milk
processors and supermarkets in Brazil co-transform, adjusting their supply chains and
procurement to work directly with each other; each needs the other (for economies of
scope and scale in both directions). In another example, processors and wholesale and
logistics companies follow source, that is, migrate/multinationalize with the downstream
client and invest in upgrading supply chains in the recipient market. This phenomenon
is illustrated with the case of fresh-cuts giant Baakavor moving with Tesco from the
UK market to the China market (see Reardon et al. 2007b).

Fifth, a final factor driving MFIF diffusion is highlighted in new work in the 2000s that
brings in the role of public economics and specifically the parts played by domestic regula-
tions and investments (direct or complementary) in speeding or slowing transformation
of the food industry in developing countries. On the one hand, public investments in pro-
cessing, wholesale, and retail parastatals before the 1990s kick started the transformation of
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the food system from a solely traditional one. In many cases, the privatized versions of the
parastatals were the initial base for the new large-scale firms in the next round. In some
cases (such as India and China), the state-owned firms continue to be major players.

On the other hand, domestic regulations that are positive for supermarkets (such as
zoning laws limiting wetmarket location and even direct subsidies to supermarket chains)
appear to have played a part in helping supermarket diffusion. But there are also regula-
tions, such as those in Thailand, that limit the location of hypermarkets that can compete
with small domestic retailers. Yet there is reason to believe that domestic regulation in
developing countries now tilts somewhat more in favor of modern retail than was the case
historically in the United States when supermarket chains were struggling to spread from
the 1930s to 1950s (see Reardon & Hopkins 2006).

Empirical Findings Concerning Consolidation and Procurement System Change
in the Developing Countries’ Food Industry

The food industry transformation’s waves over countries and regions. Here we briefly
review the key phases and waves of food industry transformation as revealed especially in
descriptive studies over the past two decades.

Reardon & Timmer (2007) emphasize that there have been two broad phases of
agrifood industry transformation over the past 50 years: (a) preliberalization and preglob-
alization (mainly the 1960s to mid-1980s) and (b) liberalization and globalization (mainly
the mid-1980s to now). Contained within those two stages are the successive transfor-
mations of the three segments of the agrifood industry. The timing of the transformation
of each segment is approximate, as the timing differs by region and country: (a) the trans-
formation of wholesaling, in two waves, with a public-sector-driven stage mainly in the
1960s to 1990s and a private-sector-driven stage mainly in the 2000s; (b) the transforma-
tion of processing, with a colonial (in some countries) and public-sector phase mainly up
through the 1970s and then a private-sector stage mainly in the 1980s to now; and (c) the
transformation of retailing, with a small public-sector stage in the 1960s to 1980s and then
a private-sector stage mainly in the 1990s to 2000s.

Given the heterogeneity of distribution of these conditioners of transformation—over
products, over firms, over countries, over regions, over time—one expects some uneven-
ness in the diffusion of transformation. Still, there is a surprising regularity and timing of
waves of diffusion, which occurred geographically (over countries and within countries,
over income classes, and over products) for all three agrifood industry segments.

The first wave tended to involve the countries that were earlier in starting their post—-World
War II growth spurt, in urbanizing, and in industrializing—in particular, the larger South
American countries, East Asia outside China, South Africa, and northern Central Europe.
The start of processing transformation occurred with FDI liberalization and the start of pri-
vatization in the mid-1980s to early 1990s, and retail transformation took off in the early 1990s.

The second wave tended to involve the countries that had their growth and urbaniza-
tion spurts later and/or had strong internal pressure to limit FDI; these limits were often
more for retail FDI than for processing FDI. Hence in Mexico, Central America, Southeast
Asia, and southern Central Europe, processing transformation took off in the 1980s, but
retail transformation did not start until the mid- to late 1990s.

The third wave tended to involve countries that had their growth and urbanization
spurts mainly in the 1990s and 2000s and/or had lagged liberalization into the 1990s.
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This was the case of Russia, China, India, and Vietnam, among others. The processing
transformation then occurred somewhat before the retail transformation, with the latter
mainly in the late 1990s and into the 2000s. As we show below, the retail revolution
took off in earnest only in the mid-2000s in India and Vietnam and then grew rapidly.
In India, although FDI liberalization in retail has not yet occurred, the sales of modern
retail’s leading food-selling chains leapt from 200 million USD in 2001 to § billion USD in
2010, with a 49% annual sales growth for modern food retail (Reardon & Minten 2011).
Such growth was driven mainly by domestic conglomerates, themselves creatures of the
economic boom. This pattern also appeared in Russia and South Korea. There was also,
as a late part of the third wave, a relatively weak emergence of processing and retail
transformation in a few countries in eastern and southern Africa.

However, there were some striking anomalies in the waves, in particular in the third
wave. For example, India had as early a public-sector transformation of the three seg-
ments as any first-wave country, and this public-sector apparatus not only remains intact
but has enlarged. In contrast, transition countries like China, Russia, and Vietnam moved
to privatize state processing, wholesale, and retailing in the 1990s and 2000s.

Finally, diffusion of the transformation (in all three segments) tended to occur earlier in
more urban areas and later in more rural areas. Moreover, such diffusion occurred earliest
and fastest in processed products, followed by that of semiprocessed products and finally
by that of fresh products.

Below we lay out key findings for each of the three segments. We briefly discuss the
public-sector-driven phase, as that is better known in the literature, and focus on the more
recent private-sector developments.

Transformation of the wholesale and logistics segment. There are several key findings in
empirical studies concerning the two-stage transformation of the wholesale and logistics
segment. We discuss each in turn below.

First, there has been a trend of rapid growth, then transformation, and then in
some cases decline of the public wholesale market sector. State wholesale markets were
substantial investments by cities or provinces and were put in place in waves mainly
from the 1960s on, starting with main cities, then secondary cities, and so on. A typical
pattern was a hub-and-spokes model, with a set of primary wholesale markets in big
cities and then feeder or secondary wholesale markets in smaller cities and rural areas,
such as those in Brazil, China, Indonesia, Mexico, and India. The growth of public
markets was spectacular. For example, China’s wholesale market volume increased
11,000% from 1990 to 2000 (Ahmadi-Esfahani & Locke 1998, Huang et al. 2007),
and India’s regulated wholesale markets went from 450 in 1948 to 5,500 in 2008.
A similar rapid growth occurred in the first- and second-wave countries in the 1960s
and 1970s.

The massive investments in public wholesale markets partially transformed this
segment—substantially defragmenting and integrating markets—by providing econo-
mies of agglomeration and channeling wholesale from field brokers into a network of
covered markets with in situ wholesalers and thus also altering wholesale’s technology
and organization. Imposing regulations changed the institutions of the wholesale seg-
ment, at least for the portion that passed via the regulated markets.

In some countries, domestic regulations have held back the transformation of the
wholesale market sector. For example, in parts of India (Minten et al. 2010) and in Turkey
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(Bignebat et al. 2009), there has been a limitation (through licensing) of the number of
wholesalers in markets.

But there is emerging evidence that the public-sector wholesale market segment,
after establishment and proliferation, is undergoing (a) consolidation, as in Mexico
(Echanove & Reardon 2006), South Africa (Louw et al. 2008), and Peru (Escobal &
Agreda 1997), and (b) privatization and deregulation, as in Brazil (Farina & Machado
1999), South Africa (Louw et al. 2008), and China.

The latter liberalization, combined with improvements in rural infrastructure, opened
the door to progressive disintermediation in food systems in two ways. On the one
hand, MFIF are increasingly getting around wholesalers and buying directly from farmers,
such as contract farming by processors and collection centers by supermarkets. Various
researchers (e.g., Farina & Machado 1999 in Brazil, Echanove & Reardon 2006 in
Mexico, and Louw et al. 2008 in South Africa) show that disintermediation combined
with the decline of traditional clients have led to a decline in volumes of wholesale
markets. For example, wholesale markets declined in volume by 11% from 1995 to
1999 in Sdo Paulo and by 30% over the first half of the 2000s in Mexico City.

On the other hand, wholesale market traders are increasingly getting around traditional
village traders, who used to be the main market interface with farmers, and are buying
directly from farmers. This has led to a substantial decline in the role of village traders in
systems as diverse as rice and potatoes in Bangladesh, China, and India (Reardon et al.
(2012b) and tomatoes in China (Huang et al. 2007) and Indonesia (Natawidjaja et al. 2007).

This organizational change in the market appears to have increased competition among
traders and options for farmers in the market and to have contributed to what recent
surveys have shown as a sharp decline in tied output-credit market arrangements (whereby
a trader advances cash to a farmer and then expects that farmer to deliver his crop to the
trader at harvest). Other factors, such as rural nonfarm employment and other sources of
credit, improved roads, and the diffusion of cell phones, also appear to have contributed to
the reduction of the tied-credit arrangements that were once dominant and ubiquitous
(such as in India; see Lele 1971).

In a second finding regarding the transformation of the wholesale segment, the coun-
terpart of disintermediation has been the rise in the 1990s and 2000s of various off-market
(i.e., outside the wholesale market) actors specializing in meeting the sourcing require-
ments of modern processors and supermarkets. The first of the modern actors are the
specialized/dedicated wholesalers (such as Hortifruti in Central America, Bimandiri in
Indonesia, and Pedraza in Mexico). These wholesalers are dedicated to either one company
or a segment [such as modern retail, processing, HORECA (hotels, restaurants, catering),
or exports], tend to be specialized in a category, and handle the procurement relation with
suppliers. They may have a contract for this intermediation with the MFIF and a contract
(written or unwritten) with the suppliers or their local agents such as a village head. These
wholesalers add value (relative to the simple spot market of the traditional wholesale
segment) by managing the relation, collecting, sorting, grading, packing or processing,
and delivering.

The second of these modern actors are modern logistics companies. They commonly
undertake a variety of logistics tasks: wholesaling (intermediation), warehouse manage-
ment, integration of information and communication technology systems into distribution
systems of companies, cold-chain development, and packaging. Such companies may also
forward integrate into retail management of specific divisions [such as Radhakrishna
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Foodland in India becoming an external “channel captain” managing fresh produce for
Indian supermarket chains (Reardon and Minten 2011)].

FDI has been an important driver of the rise of these firms. FDI inflow was spurred with
the liberalization of FDI in distribution (logistics and wholesale) as part of general liberali-
zation in the 1990s and 2000s. In China, this liberalization occurred in the mid-1990s
through the 2000s, and in India it occurred in the mid-2000s. In both cases the liberaliza-
tion of FDI to the wholesale sector was followed by a rush of foreign companies investing.
For example, Snowman, a Japanese company in India, has become in a few years one of
the leading logistics companies in South Asia. Some (such as Penske and TNT) followed
global retailers and processors in their spread into developing countries (Reardon et al.
2007b) as another example of follow sourcing.

For MFIF, follow sourcing reduces the time it takes for local logistics capacity to build and
adapt to the company’s needs and quickly puts in place the needed global state-of-the-art
techniques. These give the MFIF an advantage over traditional firms that rely on traditional
wholesale and transport. In some cases, a large retailer seeks a multinational logistics com-
pany that can integrate its operations over a whole region, such as Central Europe (see Dries
et al. 2004), and that can also set up an export platform from the host country back to the
home region, such as Western Europe.

A third element of the modernizing wholesale sector is the cash-and-carry chain. These
wholesale chains are in direct competition with the traditional wholesalers and stockist
networks, supplying traditional retail and traditional HORECA. Global chains operating
in this segment include Metro, Walmart (Sam’s Club), Makro, and others. But domestic
modern retail chains also tend to open (or start as) cash-and-carries, as they operate in
markets still dominated by small shops. The cash-and-carries use bulk buying and supply
chain efficiencies to lower costs and then add services like bundling, delivery, and retail
consulting to compete with traditional wholesalers.

Transformation of the food processing segment. There are several key findings in the
recent empirical literature on the two-stage transformation of agrifood processing. First, a
substantial and rising share of food in developing countries undergoes some processing.
The share of packaged food (a subset of all processed food) in food expenditures is roughly
7% in low-income countries, 30% in lower-middle-income countries, and 45% in upper-
middle-income countries. Total packaged food sales are growing at only 2-3% annually in
developed countries versus 13%, 28%, and 7% in low-income, lower-middle-income, and
upper-middle-income developing countries, respectively, with the growth rate of packaged
food sales much faster than GDP growth rates (Gehlhar & Regmi 2005, Wilkinson &
Rocha 2009).

The international data presented above on packaged food may understate the full extent
of food that has undergone some processing, of which packaged food is a subset. For
example, Morisset & Kumar (2012) show for Indian urban areas that only 16.8% of food
undergoes no processing (like fresh whole fruit); that share is 15.3% in rural areas. In India
that means that approximately 85% of all food undergoes some processing: Grain is milled
and then made into bread or polished rice; milk is churned, fermented, and made into
cheese; and so on. Of course, a high share of processed foods can be classed as first
processing with low value added (also up to 5% as the share of value added); in India
35% of urban food and 44 % of rural food fall in this category. First-processing high value
added (from 5-15% value added) is some 38% of urban processed food and 35% of rural
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processed food, respectively. Second-processing food reaches only 10% and 6% of pro-
cessed food in urban areas and rural areas, respectively.

Second, the processed food? sector has grown quickly in the past several decades.
This growth is mainly in the first-stage high-value-added and the second-stage processed
food subsectors. This pattern has occurred in the context of a westernization of diets, with
shifts to rice and wheat (Senauer et al. 1986) and to processed meats and dairy (Pingali
2006). These trends are driven by increases in income; by urbanization; by increased
participation in labor markets outside the home by women who thus want to save time
cooking; by improvements in packaging and processing technologies; and by diversifica-
tion of the variety of processed foods, abetted by modern retail (Gehlhar & Regmi 2005).

The composition of the food processing sector also changes with income. The share
of grains in processed food sector value added is approximately 20% in lower-income
countries and drops to 15% in upper-middle-income countries and lower-middle-income
countries. The share of dairy climbs from 7% to 10-13% over the three sets of countries.
Processed meats, fish, fruits, vegetables, fats, and baked goods/noodles compose the rest of
the processed food sector value added (Wilkinson & Rocha 2009).

Third, the great majority of processed food output and growth has occurred domesti-
cally in developing countries (as is the case globally). Although processed food trade grew
quickly up to the mid-1990s, it has slowed since. At present only 10% of global processed
food output is traded across national borders (Gehlhar & Regmi 2005). In general, little
of the food produced or consumed is imported or exported: Approximately 3% of pro-
duce, approximately 4% of meat, and approximately 10% of grain output or consump-
tion of developing countries are exported or imported (Reardon & Timmer 2007).

Fourth, the public-sector role in food processing has always been limited (more so than
is suggested by the large role it had in public policy debates). Although the parastatal
grain processing sector has been important in urban food security debates for decades,
the government’s direct role in inducing the food processing transformation has been
limited in most countries, even in its heyday in the 1960s and 1970s. It was confined
mainly to grain sold to urban markets. In that period, the urban population share and the
marketed share of grain were lower than they are today. The local small-scale (and thus
not parastatal) share of grain processing was higher. And the parallel market (not via
parastatals) was often larger than the government channels. There was then rapid pri-
vatization of grain parastatals in most countries in the late 1980s or 1990s. Only a few
countries’ governments had substantial food processing operations into the 2000s. For exam-
ple, in Asia, only India maintains a substantial presence via its grain parastatal, and parastatal
buys 20% of India’s grain output (and 40% of the market, which is even higher than in the
1970s). The numbers are far lower in other Asian countries (Rashid et al. 2007) and far lower
yet in other regions of the world.

Fifth, since the late 1980s (a bit earlier than the supermarket revolution in most cases),
there has been rapid growth in the private-sector food processing sector in developing
countries. This growth has been accompanied by rapid consolidation; multinationaliza-
tion; and technological, institutional, and organizational change.

In many countries, with structural adjustment in the 1980s and 1990s, state grain mills
and slaughterhouses were privatized or eliminated, and import licenses were disbanded.

2Processed foods are from cereals and pulses, tubers, fish, meat, dairy and eggs, edible oils, and condiments.
These are either minimally (semi)processed or fully processed. They are sold both packaged (bagged, boxed,
wrapped, bottled) and nonpackaged (like loose flour).
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The private sector has made significant investment in processing. Privatization led to not
only domestic private-sector bids but, due to widespread liberalization of processing FDI,
an avalanche of FDI, as well as domestic private and domestic state investments in large-
scale plants. The FDI came first mainly from Western Europe and the United States [with
global firms, like Nestlé, Kraft, and Danone, that sought less saturated markets with higher
profit rates (Gehlhar & Regmi 2005)]; then from Japan; and eventually from regional
multinationals such as Mexico’s Bimbo into Central America, Thailand’s CP into China
and other Southeast Asian countries (last year CP created the largest shrimp processing
firm in the world in Indonesia), the Philippines’ San Miguel into Vietnam, and Del Monte
Asia into the Philippines.

This led to two competing lines of consequences for the structure of the processing
segment. On the one hand, and apparently as a first stage, there was a proliferation of
SME grain mills and dairy, meat, fish, and produce processing, encouraged by market
deregulation. SMEs competed for the gap left by the demise of public-sector operations
and the delicensing of processing and helped diversify products for growing urban and
rural markets. An example of such proliferation was observed in diverse settings: from
dairy, wheat, and horticultural product processing SMEs in Brazil (Farina 2002, 1997)
to maize, vegetable, and fruit processing in Africa (Jaffee & Morton 1995, Rubey 1995,
Jayne & Jones 1997, Broutin & Bricas 2006) to investments in rice mills and potato cold
stores in India, Bangladesh, and China (Reardon et al. 2012b). This flowering of SMEs was
indeed a goal of liberalization. The evidence is mixed on whether processing liberalization
and privatization and the proliferation of SMEs reduced processing and marketing mar-
gins. On the other hand, and apparently as a second stage, the domestic and foreign
investment encouraged by liberalization and privatization tended to concentrate (and, where
parastatals had dominated, reconcentrate) the processing segment. This occurred through
mergers and acquisitions of the SMEs that had proliferated in the first flush of liberalization.
In India, the processing sector was reserved to SMEs to protect employment. In 1998, as part
of overall liberalization, the sector was dereserved, and a flood of investment quickly
increased the concentration indices and deepened capital (Bhavani et al. 2006). In Brazil,
liberalization and privatization of parastatals at first brought a diffusion of small and
medium processing firms and then concentration as large domestic and foreign firms
acquired smaller firms. Farina (1997) illustrates this process in Brazil’s wheat milling sector,
as do Farina (2002) and Farina et al. (2005) in Brazil’s dairy sector. Traub & Jayne (2008)
note hypotheses in the literature that there is similar reconcentration in maize processing in
southern and eastern Africa. This may be linked to a trend in margins, which at first declined
during liberalization and privatization of government maize milling parastatals in the mid
1990s and then rose again substantially in the mid 2000s ( Jayne & Jones 1997).

The massive investments by domestic and foreign firms, creating or enlarging large-
scale processors, have resulted in large firms outcompeting many small firms. The large
processing firms have several advantages. Through private standards and resource pro-
vision contracts (RPCs) with suppliers, they can increase the quality and consistency of
their intermediate inputs from farmers, allowing them to drive down costs and control for
plant size. There is recent research on this in Brazil and Argentina (Farina et al. 2005) and
in Poland (Dries & Swinnen 2004, 2010; Fatkowski 2012). Also, large firms can borrow
more cheaply than can small, and foreign firms can borrow more cheaply than can domes-
tic (such as in Mexico; see Shwedel 2003). Furthermore, in many categories of processing,
larger plants have economies of scale. Moreover, a critical mass of output is needed to
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defend a brand, and the brand provides a competitive attribute over nonbranded products,
especially where credence goods like food safety are involved. Larger processors also enjoy
economies of scope, as more lines can be added, and thus the company can create a one-
stop shop for retailers to source the diversity they require.

However, competition from large processing firms is not the only force reducing market
share of small processing firms. Regulations affecting the segment appeared to accelerate
the pressures on SMEs. For example, rezoning of cities to reduce congestion, application of
business registration laws to increase municipal revenues, and application of food safety
and hygiene regulations to food businesses have been important examples imposing spe-
cial burdens on small firms that lacked the investment surplus and access to bank loans to
shift location, register their firm, and adopt all the measures (such as hygiene facilities and
cement floors) needed to conform to new laws. This has occurred in food service in Brazil
with restaurant food safety regulations and in poultry and egg companies in Vietnam with
avian flu regulations. There is mounting evidence that consumers are drawn to super-
markets as a result of food safety concerns about small processors and traditional markets
(for discussion of this trend in Thailand, see Posri & Chadbunchachai 2006). We also
expect that the new generation of food safety laws emerging in developing countries, such
as the ones in China and India, may further accelerate consolidation in the processing
sector. There is evidence that this occurred in the United States, with the impact of the
food law of 1908 on food SMEs seen through the 1910s; for example, 90% of dairy SMEs
went bankrupt in the main eastern cities in the 1910s alone (Levenstein 1988).

The consolidation that the above processes produced is striking. For example, by the
early 2000s, Nestlé had a market share of 61% in Latin America for key packaged foods
(namely confections, soups, pet food, baby food, dairy, and baked goods) and a market
share of 26% in Eastern Europe; in Brazil that share was 83%, in the Philippines 37%, and
so on. Unilever had similar dominance: Its market share in a set of key packaged goods
was 38% in Poland, 43% in Argentina, 37% in Indonesia, 47% in South Africa, and so on
(Bolling & Gehlhar 2005).

Moreover, the importance of processing FDI gave rise to consolidation being accom-
panied by multinationalization: Foreign firms formed a major share of the large processing
sector in a number of first- and second-wave countries by the 2000s. In the 2000s that
process reached third-wave countries like China and India. The great majority of FDI in
processing is done by multinationals based in the United States and Western Europe.
However, the country composition of the FDI senders may change over time with the
importance of regional multinationals (such as Bimbo in Mexico, JBS and Sadia in Brazil,
Charoen Pokphand in Thailand, and San Miguel in the Philippines) in south-south FDI,
which is FDI from developing countries into other developing countries (Reardon et al.
2007b, Wilkinson & Rocha 2009).

Transformation of food retail. There are several key findings in the empirical literature
regarding the two-stage transformation of food retail in developing countries. First, as with
processing, many governments had several types of public-sector—-cum—cooperative retail
chains mainly in the 1970s and 1980s. At the end of that period, with structural adjustment
or liberalization, most such chains were dismantled or privatized, although some continued
into the 1990s and 2000s and morphed into competitors with modern private chains.

The main types of public retail in the 1970s and 1980s were as follows. (@) Govern-
ments developed food security—focused state retail chains dedicated to the subsidized
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distribution mainly of staples. Examples of these include Fair Price Shops in India, Grain
Stores in China, and SAM in Mexico. These chains were generally in forward integration
from grain parastatals. In most countries, these retail chains were privatized or dismantled
along with the processing parastatals in the early 1990s. Some survived into the liberaliza-
tion era, such as in India, where the Fair Price Shops chain forms approximately 15% of
urban food staples retail and has approximately $600 million USD of sales, ranking it among
the leading chains in India (Reardon & Minten 2011). (b) Closely related to the above
chains were chain stores in forward integration from state-supported or state-subsidized
cooperatives. This structure was common in, for example, Central and Eastern Europe
and India. The most common application of this structure was in dairy, but the structure
was also applied in meat and other processed goods (Dries et al. 2004). In many cases
these chains were dismantled or privatized when traditional state cooperatives declined in
the 1990s. (c) In some countries state-owned enterprises (SOEs) transitioned from staples
stores or coop chains to SOE supermarkets. Such is the case of the current number-two
chains in Vietnam (Saigon Coop) and China (Lianhua, with $10 billion USD in sales in
2009) (the sales and the rankings were calculated from data from the leading retail data
source, Planet Retail; see http://www.planetretail.net). These chains were modernized,
capitalized, and relaunched to compete in this segment. This indicated the importance of
public sector modern retail as a retail modernization mechanism in the transition countries.
Some of these chains have been privatized.

In sum, the sheer size and the early incidence of the state and cooperative-cum-state
sectors in initiating retail transformation have been neglected in the literature. However,
this transformation has been significant and continues in some countries today as a signifi-
cant impetus to modernization.

Second, in the 1990s and 2000s private-sector modern retail took off in the super-
market revolution. This surprising takeoff in the 1990s is documented by a body of
literature that emerged mainly in the 2000s (e.g., Reardon et al. 2003, Traill 2006).

The diffusion of modern food retail rolled out in broadly three waves in different
regions. (a) The first wave, with takeoff in the early 1990s, was in East Asia (outside Japan
and China), South America, South Africa, and Central Europe. The share of modern retail
in food retail went from roughly 5-10% in 1990 to some 50-60% by the late 1990s.
(b) The second wave, in the mid- to late 1990s, was in Southeast Asia (outside transition
countries like Vietnam), Central America, and Mexico. The share of modern retail in food
retail reached some 20-50% by the late 1990s. (¢) The third wave, in the late 1990s and
2000s, was mainly in China, Vietnam, India, and Russia. The share of modern retail
in food retail climbed to some 5-20% by the end-2000s in a rapid rise. In Africa out-
side South Africa, mainly in eastern and southern Africa, modern retail is just starting in
some countries.

There was a steep crescendo in modern retail growth in the third-wave countries in the
2000s. For example, Reardon et al. (2010), using raw data from Planet Retail, calculated
growth rates in leading modern retail sales (for chains selling food) in representative Asian
countries in the three waves. The rates of growth vary over the waves as follows. The East
Asian first-wave countries (South Korea and Taiwan) indeed show slower modern retail
sales growth rates (a compound growth rate of 11.2% from 2001 to 2009), the second-
wave countries (Indonesia, Malaysia, Philippines, and Thailand) show growth rates in the
middle (a compound growth rate of 17.9% annually), and the third-wave countries (China,
India, and Vietnam) show the highest growth rates (a 40.9% compound growth rate).

www.annualreviews.org ¢ Economics of the Food System Revolution

Changes may still occur before final publication online and in print

<
o
14.21

—

7z

N

£ u

". )

=

)
o



Annu. Rev. Resour. Econ. 2012.4. Downloaded from www.annualreviews.org
by Michigan State University Library on 06/19/12. For personal use only.

,;;\rif
&

b

". $

=

w.zz
]

The growth rates are fastest in the third-wave countries as chains quickly win share from
traditional retailers, but the growth is slower in first-wave and second-wave countries, where
the supermarket revolution has been going for some time and chains now face a relatively
saturated market. These rates can be compared with approximately 5% annual growth in
real GDP from 2000 to 2008 in the first- and second-wave countries and 7.5-10% GDP
annual growth in the third-wave countries. Even at these rapid GDP growth rates, modern
retail sales grew two to three times faster than GDP in the first and second waves and four
to five times faster than GDP in the third wave. Thus, modern retail’s share of the retail pie
continues to expand.

Inside a country, typically the diffusion has rolled out in the following two sets of paths:
(a) from large cities to small cities and finally into rural towns in adapted formats and
from upper to middle to poorer classes and (b) from processed foods to semiprocessed
foods to fresh produce.® These paths are essentially the same as occurred historically (in the
twentieth century) in developed countries.

Third, the descriptive work on these trends has also found the gradual diffusion of
modernization in retail procurement systems, mainly in semiprocessed and processed foods
(which form 85% of supermarkets’ sales, reflecting, as we note above, the consumption
basket) and recently in fresh produce procurement. Such modernization provides a cost
advantage to the large processors and an acceleration of consolidation inside the modern
retail segment, even in the early stages. This cost advantage resulted in price decreases for
consumers (which we return to in the section below on impacts on consumers).

Fourth, modern food retail spread beyond the upper-income niche, and beyond even
the middle class, into the food markets of the poor and into small cities and rural towns.
That spread was accomplished both by lowering prices and by adopting new formats and
marketing strategies.

On the one hand, from an initial march from small to large supermarkets (which usually
stand alone but are sometimes in malls), modern food retail bifurcated into hypermarkets
and a welter of small formats: pushcart chains in India; hard discount stores in Argentina,
South Africa, and China; neighborhood stores in India, Mexico, and Thailand; fresh
produce store chains in India, South Africa, and Indonesia; and the convenience stores
familiar in most countries (7-Eleven is almost as widely recognized as Coke). This diver-
sification of formats into smaller formats allowed modern retailers the following advan-
tages: penetration of dense urban spaces (allowing frequent visits close to home), smaller
scale to suit small towns, rapid rollout where real estate markets are tight, a means of
targeting and adapting to a variety of consumer types, a means of franchising (and thus
coopting small retailers), and a means of getting under regulations limiting store sizes.

On the other hand, the penetration of rural towns and of poor areas in cities is facili-
tated by the small formats, cheap pricing, and flexible inventories. The latter becomes most
innovative when modern retail sets up one-stop shopping for rural consumers. Examples of

3For example, in third-wave China, Goldman & Vanhonacker (2006) find that in big cities modern retailers already
have retail market shares of 79% in packaged and processed goods, 55% in baked goods, 46% in meat, 37% in
fruit, 35% in poultry, 33% in fish, and 22% in vegetables. Compare that with the more advanced (first-wave)
Hong Kong case, which may represent the average Asian consumer scenario sometime in the medium-term future
(i.e., in 10-20 years). Hong Kong supermarkets have a 59% share in fruit retail and a 55% share in vegetables
(a share similar to supermarkets’ share of produce retail in Brazil), as well as a 52% share in meat, a 39% share
in poultry, and a 33% share in fish (Coca-Cola Retailing Research Council Asia 2005). See Ho (2005) regarding
modern retail penetration of rice retail in Hong Kong.
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this include the rural business hubs in India that are combinations of small supermarkets
and farm input stores with joint venture banks and even health units, such as Choupal
Saagar or Hariyali Kisaan Bazaar (Bell et al. 2007). In China, the government has started
chains of rural supermarkets. These forays appear to be driven by increasing rural incomes,
the dearth of services available locally, and the recognition that modern retail brings cheaper
staple foodstuffs and nonfood goods (Chakravarty et al. 2007).

Assessment of the Economics Literature on Food Industry Consolidation
in Developing Countries

This section focuses on conceptualization of the transformation of the food industry
segments in developing countries and on the empirical, descriptive literature generated
over the past decade. Several gaps in this literature are apparent.

First, the depth of information on the basic trends in the food industry in developing
countries is very uneven over segments. It is still not adequate even as descriptive material
of the patterns, in particular of procurement system change, but there is a basic dearth of
information on structure and conduct change in the wholesale/distribution segment and in
the food processing segment. There are some exceptions, such as a cluster of work on dairy
processing (in this section we do not focus on impacts on farmers or consumers) in Central
Europe such as work by Swinnen, Dries, and Fatkowski and in South America such as work
by Farina, Gutman, and Dirven. But there is little systematic, survey-based, or even descrip-
tive work on processing sector transformation in the past 10 to 15 years. The same can be
said for the wholesale sector in general and for the modern logistics sector in particular.

Second, we identify the emerging phenomena of symbiotic coevolution of segments of
the food industry and of follow sourcing that fast tracked the food industry transforma-
tion. Yet there has been little work on this phenomenon (it is much better known and
studied in, for example, the auto industry; see Humphrey 2003).

Third, the descriptive work on these trends that was so important and basic in the
United States in the 1950s and 1960s is severely hampered in developing countries due to
a lack of government statistics or even trade association statistics. The estimates are thus
rough and sometimes not easily comparable over countries. Formal statistical description,
much less econometric hypothesis testing, is still nearly impossible. Finally, the most
obvious gap in the literature is the failure to formalize analysis of the choices of MFIF in
procurement system modernization.

THE IMPACT OF CONSOLIDATION IN THE FOOD SYSTEM:
UPSTREAM ON FARMERS AND SMALL AND MICRO ENTERPRISES

In this section we focus on the impact of the consolidation of the food industry on
small farmers and SMEs supplying intermediate inputs to segments of the food industry.
Above we note that the food industry in the United States underwent consolidation and
technological, institutional, and organizational change beginning in the 1870s. This change
induced a burgeoning food system economic literature from the 1950s to the 1970s, focusing
on the nature of the food system change (especially on issues of efficiency and market
power) and thus on the effects of the transformation on consumers.

We note (from Sexton 2000) that from the 1970s to the 1990s and into the 2000s,
there was an increase in consolidation, contract use, and technological change in the US
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food system. By the mid-1990s, concern was reaching a high point in the policy debate
concerning the impacts of this rapid change. The number of farms in the United States had
dropped from 6.7 million in the 1930s to 2.1 million in the mid-1990s, farm consolidation
had occurred (with a rise in average farm size with the rapid emergence of large com-
mercial farms), and a large number of smaller part-time farmers persisted in the sector.
The USDA and the National Planning Association convened a conference that gave rise to
a volume poignantly titled “Food and Agricultural Markets: The Quiet Revolution”
(Schertz & Daft 1994). They ask, “Will a more concentrated food industry—in both
production and marketing—have adverse effects on producers. ...?” (pp. 4-5).

A decade later, that question has come to an important place in policy debate in
developing countries (even if it remains unanswered in the US context). It is the focus of
this section. In the next subsection, we conceptualize these effects (whether modern firms
buy from small suppliers, and if so with what impact on the small suppliers) and review
empirical evidence from the literature. In the last subsection we assess gaps in research on
this theme.

Conceptualizing the Determinants of Impacts of Consolidation in the Food
Industry Upstream on Small and Micro Enterprises and Small Farms

The impacts of food industry consolidation on small farmers in developing countries can
be thought of as two issues. (a) The first issue, typically termed the inclusion issue, is
whether MFIF—large-scale, modern firms—buy intermediate inputs from small-scale sup-
pliers (SSS), whether they are small farms or SMEs in the processing or distribution sectors.
(b) The second issue is whether MFIF buying from SSS leads to the latter improving
(in income, risk reduction, or both) relative to the traditional market. This latter issue is
typically termed the income impact issue but should be the income-and-risk-impact issue.

To inform those issues, we combine two discussions. (a) The first part is a heuristic
conceptualization of the decision tree of the modern MFIF in terms of procurement choices
of the modern firm (first of the procurement system and then of types of suppliers) and
marketing choices of small suppliers (whether to sell to MFIF if they have that option).
(b) Second, we review the empirical evidence concerning those choices and their impacts.

Our simplified heuristic conceptualization is fashioned from the grist of the recent
literature that has addressed these questions conceptually: (a) directly, in particular Austin
(1981), Key & Runsten (1999), Gow & Swinnen (2001), Reardon et al. (2003, 2009),
Stokke (2009), Swinnen & Vandeplas (2010), Barrett et al. (2012), and Vandemoortele
et al. (2012), and (b) indirectly, in particular Bardhan (1980), Eswaran & Kotwal (1985),
and Barrett & Swallow (2006). Our empirical review is mainly from the agricultural
economics literature (which we cite below in the section as needed), as the business man-
agement literature, although relatively strong in analysis of market and growth strategies
of modern firms, has only rarely treated the issue of impacts on small suppliers.

We begin with a sketch of stylized facts (drawn from the empirical literature about the
actors) about the objectives, options, and assets of the MFIF and SSS and then present the
decision trees of the MFIF in procurement and of the SSS in supply.

As noted above, the MFIF are (by definition and in their polar form) large firms.
The MFIF seek to maximize profits within a constraint of a maximum level of risk
(imposed by their shareholders or their own sense of prudent management). To maximize
profit, they must control costs while emphasizing quality. That is because they are in the
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market context emphasized by Gorton et al. (2011) of the so-called big middle (straddling
the two strategic position options noted by Porter 1985). In this context, MFIF compete in
cost competition with other MFIF and with traditional firms for the commodity market,
mainly of the middle, lower-middle, and working-poor strata. At the same time, they
compete with other MFIF in quality competition for the differentiated products niche
market, mainly of the upper-middle and middle consumer income strata. Some papers on
our theme here focus on the quality objective, and others focus on the cost objective.
We include both objectives because most large firms (like CP, Nestlé, or Carrefour) oper-
ating in the developing country food industry pursue both due to the heterogeneity of
consumers and the need to manage market risk. There are exceptions, of course. Moreover,
although MFIF import some of their intermediate inputs, on average they source the great
majority from domestic supply chains and thus rely on these chains. Within the domestic
supply chain, MFIF can buy from SSS or LSS (large-scale suppliers). Accurately analyzing
the objective function of MFIF is a complicated task.

As discussed above, the SSS are (by definition) small-scale farms or firms, supplying
intermediate outputs to the MFIF, the traditional market, or both. The intermediate inputs
may be raw (such as milk sold to processors) or processed (such as cheese sold to retailers).
We include both farms and processors under SSS because the impacts of MFIF on both
are relevant (for example, 85% of what supermarkets sell is to some extent processed).
Moreover, there is heterogeneity of land and nonland assets over the SSS. The SSS have a
high marketed surplus rate (we are excluding from the analysis subsistence or mainly
subsistence farms or SMEs that are by definition not affected directly by MFIF decisions).
The SSS are commercial in the sense that they strive to maximize profit, with a constraint
of maximum acceptable risk and uncertainty. Importantly, the SSS face “idiosyncratic
market failures” (Hoff et al. 1993). For example, the credit market may exist in a given
area, but the SSS cannot access it (whereas the LSS usually can) for a variety of possible
reasons, such as especially high transaction costs or asset constraints.

The two nodes of procurement decisions facing the MFIF (that together condition their
choice of SSS as suppliers) are as follows.

The first decision node of the MFIF is whether to use a modernized procurement
system, as discussed in the previous section. Such a system includes use of distribution
centers, private standards of quality (and perhaps safety), vertical coordination mecha-
nisms (in particular, contracts), and either direct purchase from suppliers or use of spe-
cialized wholesalers as agents to procure per their standards and other specific needs. If the
MEFIF choose to use contracts, then they must also choose whether to augment a standard
contract that specifies price, quantity, timing, and product attributes, with assistance to the
farmer to meet the contract specifications. Austin (1981) terms this an RPC. For flow of
argument, we discuss the choice of the MFIF to use an RPC as a simultaneous part of the
second decision node below: whether the MFIF chooses to procure from small suppliers.

If the MFIF do not adopt a modernized procurement system, then by definition they are
sourcing using a traditional system, i.e., merely buying from the spot wholesale market or
from general line stockists. As the impact of choices of the traditional sector does not
concern us here, we take as given in this node that the MFIF choose a modernized
procurement system, and we move to the next decision node.

The second decision node of the MFIF is whether, given their procurement system
choice above, to source from SSS for a particular product and market. All else equal, profit
maximization under a constraint of not exceeding a certain level of risk would imply the
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following. The MFIF will, at least in theory, have a greater tendency to source from the
SSS as a function of the following.

On the one hand, there are a set of variables reflecting incentives for MFIF to source
from SSS. Such sourcing is more likely

(1) the lower is the transaction cost of buying from the SSS [in turn a function of local
infrastructure and transport services, of the dispersion of production of the SSS (in time
and/or space), and of aggregation (such as use of cooperatives by the SSS)];

(2) the greater is the nonland asset base (farm capital, social capital, and human capital) of
the SSS and the asset base’s degree of asset specificity relative to the timing, quality, and
volume requirements of the MFIF (this also includes access to financing for upgrading
by the SSS and hence flexibility to meet changing MFIF needs);

(3) the lower are the risks and uncertainty of sourcing from SSS (these are in turn a
function of nonland assets such as irrigation and greenhouse holdings of the SSS);

(4) the higher are the relative transaction costs—and thus the lower the required skills or
use of practices (such as labor intensive hand picking) and the higher the risks (due to
possible market power of the LSS and other options they might have to side sell) of
sourcing from LSS in the area—and

<

the more favorable the overall location or supply zone. This meso factor combines the
preceding four micro factors. That is, an MFIF seeking lower transaction costs and
higher and more consistent volumes and quality will tend to choose supply zones that
have better agroclimates and/or more irrigation, better soils, better infrastructure, and
so on; the MFIF would, all else equal, tend to eschew zones with poor and risky
agroclimates and poor infrastructure. As asset-poor small farmers tend to be found
disproportionately in the poorer zones, the the choice of better zones by MFIF would
de facto exclude many asset-poor farmers as suppliers. Barrett et al. (2012) note that
the above often leads researchers to exclude poor zones from surveys examining
participation in modern supply chains because the geographic fixed effects would
overwhelm the interhousehold differences.

On the other hand, there is a key variable related to the capacity of the MFIF to source from
SSS. Such sourcing is more likely the higher is the capacity of the MFIF to handle the aggrega-
tion of small lots supplied by many SSS; to reduce coordination and transaction costs of buying
from dispersed small suppliers; and to redress capacity constraints of SSS to meet quantity and
quality requirements, such as via provision of RPCs to the SSS to redress gaps in SSS assets.

RPCs require further attention here. RPCs here denote a combination of a contract
(with specification of standards, quantities, and prices) with a bundle of inputs and services
potentially supplied to SSS to resolve their idiosyncratic market constraints, which in turn
may constrain SSS from supplying to the MFIF. The RPCs are germane to the economics
literature on market interlinkages, such as tied output-credit markets and other provision
of management services, inputs, or credit by the output or labor buyer. In such arrange-
ments, access to credit or inputs is constrained for the supplier, and the provision is made
either via an exchange contract or in sharecropping arrangements (see, for example,
Bardhan 1980, Eswaran & Kotwal 1985, Hoff et al. 1993, Gow & Swinnen 2001).

Because of the importance of RPCs as to whether MFIF source from asset-constrained
SSS, we further conceptualize the investment in RPCs if, for other reasons noted above,
the MFIF choose to buy from SSS. The MFIF will have a greater tendency to supply RPCs
to the SSS as a function of the following.
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On the one hand, there is a set of variables reflecting the incentives for MFIF to supply
RPCs. Such supply is more likely

(1) the greater is the share of agriculture dominated by SSS and thus the less available are
LSS as suppliers alternative to SSS;

(2) the more labor intensive is the crop’s production and thus the greater is the need for
abundant labor and intense labor supervision, both of which SSS tend to have and
do more than do the LSS (Minten et al. 2009 discuss the case of vegetable exports in
Madagascar in this regard);

(3) the less available are intermediaries, who for a fee direct from the farmers can resolve
idiosyncratic market failures faced by individual farmers [these intermediaries can be
NGOs, cooperatives, input companies (such as Syngenta in Indonesia; see Reardon
et al. 2007b), or agribusinesses that buy from input companies or interface with banks
for SSS for a fee (for an example from Peru, see Escobal et al. 2000)];

(4) the lower is the asset base of the SSS and thus the greater is the tendency of the SSS
to lack collateral for loans or funding sources (such as rural nonfarm employment)
alternative to reliance on RPCs;

(5) the greater is the sociocultural constraint (e.g., gender, caste, or ethnicity) faced by SSS
to access needed inputs or credit; and

(6) the greater is the incentive of the FIF to undertake corporate social responsibility
programs for commercial, political, or humanitarian objectives.

On the other hand, there is a key variable reflecting the capacity of the MFIF to respond
to the above incentives. Such capacity is more likely the greater is the capacity of the
FIF (and or government or NGO assistance) to finance and staff the services required by
the RPCs (in turn usually a function of FIF size).

The empirical literature on this second node (choices by MFIF of SSS as well as RPCs to
accompany that choice) is at an early stage. For this second node, there are two strands of
empirical literature: the first studying MFIF choice as revealed by the MFIF themselves
(in case studies or surveys) and the second studying MFIF choice as revealed by farm surveys.

The first strand explores MFIF choices in the first and second nodes through the use of
case studies or small-sample surveys of MFIF. These studies are part of the early descriptive
phase of study of the food system revolution. There are several substrands.

The first substrand of the first strand focuses on case studies and small-sample surveys
of MFIF on procurement differences across product categories within a broad category.
The goal is to see whether MFIF source only or mainly from LSS for some kinds of products
and situations and source from SSS for other products and situations.

Examples of this first substrand are Berdegué et al. (2005), based on a survey of
supermarket chains in Central America, and Reardon et al. (2007a) for a similar study in
Mexico. These studies asked the chain procurement officers, for each major type of fruit
and vegetable, whether they used a modern or traditional procurement system and, if they
used a modern system, whether they procured from large farms/agribusinesses, small farms,
or both. The findings, of importance to our discussion here, were as follows.

(1) For products that large farms did not sell mainly to the domestic market and for
products that are commodities (with little quality differentiation), like cabbages or
onions, the supermarket chains noted that they used mainly traditional sourcing from
spot wholesale markets (that in turn source mainly from small farmers).
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(2) Where some large farms grew these commodities, the supermarkets sourced both from
these farms (directly) and from the wholesale market for periods when the large farms
did not sell and to diversify the supplier base for leverage in bargaining with the large
suppliers. This was the case of tomatoes in Mexico and for bananas in Mexico and
Central America.

(3) Where there were large farms/agribusinesses that dominated production and that
could easily meet the volume needs of the supermarkets year round, even where there
were small farms producing the product, the supermarket chains sourced only from the
large suppliers (from pineapple and banana plantations).

(4) Where agribusinesses produced high-quality perishable products such as lettuces, the
supermarkets tried to maximize sourcing direct from them but also bought from small
farmers (especially for commodity types of those products).

(5) Where there were niche products and small farmers formed into effective cooperatives
(considered rare by the chains), supermarkets bought part of their supply from these
cooperatives, such as in the case of carrots in Mexico.

In sum, these studies show that supermarket chains sourced a large amount of their
produce from wholesale markets (and thus mainly from small suppliers) but—depending
on transaction costs, seasonality, and availability of large suppliers—tended to source either
from both large suppliers and wholesale markets or from large suppliers alone. Rarely did
supermarket chains source directly from small farmers, except in the rare cases of effective
cooperatives. The chains supplied no RPCs to the farmers, large or small.

A third study (Stringer et al. 2009) similar to the above, for Shandong, China, relying on
a sample of vegetable processing firms, used conjoint analysis to discern factors leading
to the firms procuring from small farmers, agribusiness companies, or wholesale markets.
Again, as above, transaction costs were a paramount factor, and an additional factor
emerged that did not come out in the Latin American studies: probability of assuring food
safety for specific products exported to Japan.

A second substrand of this first strand focuses on retailers’ choices of small versus large
processing firms as suppliers. This literature is based mainly on case studies of retailers.
It tends to show that supermarket chains seek to source the bulk of their processed products
from three to four large suppliers per category (not one, to avoid market power, or many,
to avoid transaction costs) and sometimes from a half-dozen medium firms in the market
region, such as chains in India sourcing most of their dairy products from Amul, Mother
Dairy, and Nestlé or their wheat flour from ITC and a few others (Reardon & Minten 2011).
Similar results for, e.g., dairy products were found in Russia by Dries & Reardon (2005) and
in Brazil and Argentina by Farina et al. (2005). These results reflect a concurrent or prior
process of consolidation in processing, a concern with reducing transaction costs, symbiotic
logistical interfaces (for example, Nestlé’s distribution centers in India stocking super-
market chains’ distribution centers and/or stores with truck fleets), and the attraction of
emerging branding for consumers.

Moreover, there is case study evidence that the transaction terms of supermarket chains
are difficult for small processors to meet. For example, slotting fees charged to processors
(from meat to dairy to dry goods), as well as volumes, consistency, standards, and delivery,
are difficult for small firms to meet (for a Chilean example, see Faiguenbaum et al. 2002).
Researchers report that supermarket chains reduce the rolls of their processed food sup-
pliers, cutting small firms and retaining large and medium firms (for example, for dairy in
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Russia, see Dries & Reardon 2005, and for dry foods in China, see Hu et al. 2004).
Although the literature lacks systematic surveys on this theme, there appears to be a lot of
case evidence.

Even in an incipient literature, there is a strong imbalance (relative to the shares of
processed and semiprocessed products in total sales of supermarkets) between the number
of studies on sourcing patterns of retailers from fresh produce suppliers versus the number
of such studies from processors, with far fewer studies of the latter. This pattern is partly
because research has so far come mainly from economists focused on direct impacts on
small farmers. If one studies the impact of Walmart on the processing sector, one ends up
studying a chain rule of Walmart on the processing sector and induced (and independent)
changes in the processing sector in turn on farmers. However, from the viewpoint of overall
societal welfare, it is important to understand impacts on employment and food costs of
retailers’ procurement choices of large versus small processors.

A third substrand of the first strand is MFIF case study research on contract schemes
that employ RPCs. There have been two main findings of these case research studies.

First, a number of these studies (reviewed in Schejtman 1996, Key & Runsten 1999, and
Minten et al. 2009) demonstrate the point made by the first substrand above (such as in
Berdegué et al. 2005 or Reardon et al. 2007a): There are a number of instances in which
MEFIF procure from small farms, at least via contract farming schemes. This finding does
not contradict the findings from the first substrand (and second substrand) that in a
number of instances the MFIF source at least some of a given product from LSS.

Second, a number of these studies demonstrate, via MFIF case studies, that MFIF some-
times provide RPCs for the farmers in the schemes. Important examples include Bivings &
Runsten (1992) for Latin America and Gow & Swinnen (1998) for Central Europe. This
literature is important because it connects the earlier literature on interlinked markets that
was focused on the traditional food system (Bardhan 1980 and Eswaran & Kotwal 1985)
with agroindustrialization and the attendant need for FIF to resolve supply-side constraints
for farmers to expand their supply base.

The second strand of literature on this second node (the decision on whether the MFIF
source from SSS) uses farm surveys (and, rarely, SME surveys). This literature occurred as a
wave after the initial strand of descriptive work using case studies. (In this way it echoes
the earlier sequence in empirical research in the United States.)

This farm survey literature is focused on (@) contract farming schemes of processing
MFIF (most common in this strand), (b) retail MFIF sourcing fresh produce via collec-
tion centers (uncommon in this strand), and (c) retail MFIF sourcing fresh produce via
specialized/dedicated wholesalers cum agents (also uncommon in this strand). The fol-
lowing reasons may explain why most of the studies are on processing contract schemes.
(a) These are the most common direct interface of MFIF with SSS. (b) The studies are often
of internationally visible export schemes (such as the work of von Braun et al. 1989 on
Cuatro Pinos). (c) There are still relatively few instances of retailers in developing countries
buying fresh produce directly from small farmers (and such an arrangement is a minor
share of their sourcing so far). (d) Processing contract farming schemes have a long history,
having arisen first in colonial times and then in the nontraditional export booms of the
1980s in Latin America.

Most of the literature in this strand presents three research questions. (@) Do small-scale
farmers (in land size) participate in modern food systems (and thus sell to MFIF, from
which one can infer that MFIF procure from them)? (b) Are certain strata of SSS—in
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particular, those poorer in nonland assets (among the general set of small farmers)—
excluded from participation? (c¢) Does participation increase the SSS net incomes (relative
to just selling to traditional markets)?

We first present a general conceptualization of the economics of that participation.
We then use these three questions to structure our presentation of key findings from this
emerging literature.

All else equal, the SSS will have a greater tendency to supply to MFIF and to demand
RPCs of the MFIF in the following situations. On the one hand, there is a set of incentive
variables inducing SSS to supply to modern market channels. Such supply is more likely

(1) the greater is the specificity of the product and/or quality grade for the market domi-
nated by or represented by the MFIF as buyer. An extreme case is where the SSS grow
a vegetable that is not consumed locally but is consumed only in export markets or
in luxury segments of the urban market (see von Braun et al. 1989 for a Guatemala
example or Minten et al. 2009 for a Madagascar example; for an example of domestic
tomatoes of high grade, see Natawidjaja et al. 2007). In this sense, the output price is
realized only if the SSS sell to the MFIF;

(2) the greater is the price premium (controlling for quality) for selling to the MFIF
(compared with the traditional market);

(3) the lower is the risk of selling to the MFIF (compared with the risk of selling to the
traditional market). Michelson et al. (2012) show for Nicaragua that farmers get a lower
average price when selling to Walmart but lower price variance than in the traditional
market so that the Walmart contract represents a market insurance substitute;

(4) the greater is the chance the RPC supplies some service or asset that the SSS are not
already accessing. For example, Hariyali Kisaan Bazaar in India provides farmers with
some extension help (of the availability and quality that they lack locally) (Bell et al.
2007); and

(5) the more constrained is the supply of (and the more constrained is the access of SSS to)
services and inputs locally, thus increasing the need for the resource provision. Gow &
Swinnen (1998) provide the example of constraints to credit access locally drawing
farmers into links (that featured provision of credit) with a multinational sugar com-
pany in Slovakia.

On the other hand, there is a set of variables reflecting the capacity of the SSS to
respond to the incentives for supplying to the modern market channel. The adequacy of
the capacity of the SSS is relative to the requirements posed by the MFIF. Reardon et al.
(1999) note that the requirements of the SSS include private standards of quality and
safety; delivery specifications in terms of volumes and consistency; and occasionally other
demands such as slotting fees (paid by the supplier to a retail for shelf space), promo-
tion such as advertising or personnel posted to the retail aisle, formal sector registration,
and various forms of certification. They note that the modern channel’s requirements
are, relative to the traditional markets, often more demanding of flows of labor or capi-
tal or both and thus assets to generate those outlays. One can translate the requirements
into the minimal vector, say K*, of needed assets that are a threshold investment to supply
the modern channel by meeting its requirements. For example, a supermarket chain could
require that tomatoes be supplied all year, not just in the rainy season. This translates
into a requirement of irrigation; the SSS without irrigation then are excluded because of
asset inadequacy.
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The literature’s findings appear to be consonant with the theory of choice by MFIF of
SSS and vice versa. First, a number of farm surveys indeed show that small farmers (not just
large farmers) sell to supermarket chains (and other MFIF).* This supports the earlier
case study research (such as Berdegué et al. 2005 noted above) that, although in some
product categories the supermarket chains source from large agribusinesses, they also
source from small farmers, sometimes in those same product categories and sometimes in
others. The farm survey results for tomato farmers reported in Hernandez et al. (2007)
provide a poignant example of this pattern. These researchers find that small farmers sell
tomatoes to supermarkets via specialized wholesalers. This finding corroborates the earlier
finding (but from the case studies of procurement in the supermarket chains) found earlier
that supermarkets use a combination of specialized wholesalers and traditional wholesale
for tomato. Several other studies show that small farmers sell to supermarket chains (for
example, Hernandez et al. 2007 for tomatoes to domestic supermarket chains as clients in
Guatemala and Minten et al. 2009 in Madagascar for vegetables to foreign supermarket
chains as clients) and to processing firms (for example, Dries & Swinnen 2004 in Poland
for dairy).

Typically, survey studies do not include in their samples large agribusinesses and so a
priori exclude the latter from consideration in their results. But some survey studies that
sample both small and medium farmers show that medium farmers are the main suppliers
of supermarkets. Examples include studies in Kenya by Neven et al. (2009) and Rao &
Qaim (2011).

Second, evidence tends to point to supermarkets or their specialized/dedicated whole-
salers or agents sourcing from small farmers with more nonland assets or threshold invest-
ments requisites for consistent and quality supply, such as irrigation, road access, and
education [such as in Guatemala (Hernandez et al. 2007), with similar results in Indonesia
(Natawidjaja et al. 2007), China (Huang et al. 2007, Wang et al. 2009), and other countries].

Third, in terms of impact on incomes, many studies report moderate to substantial gains
in incomes comparing participants in modern supply chains versus traditional supply chains,
comparing treatment and control groups or before and after. But relatively few studies
control fully for the asset and liquidity situations of farmers so as to isolate the effect of
the relation with modern channels per se (Barrett et al. 2012). Controlling for the asset and
liquidity situation of farmers before and after participation in modern market channels
is somewhat difficult in a cross section, as that process relies on recall; it is ideal (but rare)
to have a panel data set to test this.

Moreover, Michelson et al. (2012) show for Nicaragua that the impact (and sought
result) may be a premium not on the farm price but rather on a reduction in the market risk

*Finding that in a given area few or no small farmers sell to supermarkets does not demonstrate that supermarket
chains source from large farmers either in that area or in other areas. We emphasize this point, as some researchers
attempt to infer MFIF procurement choices by using only household survey data. If household survey data represent
the universe of all the suppliers from which the MFIF can source, then this method is valid, but it is not valid if the
survey data do not cover the full potential supply base. Moreover, if there is large heterogeneity in the supplier
population, and one randomly samples that population, one cannot necessarily infer what procurement choices
(of suppliers) MFIF are using. For example, if the tomato sector contains thousands of small tomato farms and a
few very large plantation operations, one can randomly sample from the farm universe, probably not sample the
plantations, and find that none of the small tomato farms sell to MFIE. However, the MFIF may still be buying
(some or all) of their tomatoes from the large plantations (this is an actual case from Louw et al. 2008 for South
Africa). But with random-sample survey data of just households, one can explore other questions such as the
marketing choices of a representative sample of farmers.
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facing the farmer. The study shows that the average returns from a contract with Walmart
are lower but more stable than those in the traditional market. The contract thus acts as a
de facto market insurance mechanism. The contract farming literature also makes this point
about the benefit from lower price variability from contracts (see Minot 1986), but the study
by Michelson et al. (2012) is the first to do so in the retail and development literature.

Assessment of the Economics Literature on the Theme of Impacts on Farmers
and Small and Micro Enterprises

Above we note several gaps in the nascent literature on impacts of food industry trans-
formation on farms and processing SMEs in developing countries. Here we provide sug-
gestions on how these gaps might be addressed.

First, as in the United States in the mid-twentieth century, in developing countries there
has been since the 1990s an initial wave of description of food industry consolidation and
technological, institutional, and organizational change in how the food industry interacts
with farms and SMEs. That wave of description has not proceeded far or systematically
enough. This is partly because government and industry data systems on the food industry
and farming are less developed than they were in the United States, and much basic infor-
mation has been painstakingly developed from primary surveys done by the researchers
themselves. There needs to be much more on the midstream segments and on the market
channels used by farms and SMEs.

Second, description has only started to be complemented by rigorous econometric
analysis of the impact of the food system revolution. Some studies have been done, but
still only in a handful of countries and on a few product lines and areas. The evidence is
still patchy, inconsistent (because of the limited sample), and emerging.

Third, even in the econometrics that have been done, there is much to improve in the
modeling in terms of sampling methods and use of panel data, among other things. It is
not just the statistical modeling that needs upgrading, but also the theoretical conceptu-
alization of the decision processes and dynamics of the actors’ behavioral choices and
investments under uncertainty. This conceptualization needs to incorporate the thresholds
and poverty traps facing SSS seeking to market to the changing food system.

CONCLUSIONS

Summary

This article tells of the giant strides taken in a rapid food system revolution in develop-
ing countries in the past three decades and compares this revolution with the longer and
slower transformation of the US and Western European food systems. We choose the
food system as the conceptual framework because of the following reasons. (@) Con-
solidation and technological change are occurring in all segments of the supply chain.
(b) The changes in any segment occur in tandem with and affect the changes in other
segments. (c) The system’s changes affect farmers, consumers, and the food security and
well-being of society. (d) The food system, studied first with industrial organization
economics and later with the new institutional and organizational economics, has been
the conceptual framework for analyzing this transformation used by our discipline for
the past 50 years.
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This article has three parts. First, we briefly describe the transformation of the US food
system beginning in roughly 1880 and lasting a century. This transformation started
gradually and then from the mid-twentieth century accelerated, with stunning increases
in consolidation, contracting, technology change in all segments, and eventually impacts
on farm structure and technology.

Second, we describe and highlight economic approaches that have been taken to analyze
a similar transformation in the developing countries’ food systems starting roughly in 1980,
100 years after the US one. There are several differences between the US transformation and
that of developing countries. The latter transformation is occurring in contexts more hetero-
geneous at the consumer and farm levels; is happening faster; and is driven not only by domes-
tic, private forces but also by FDI (by firms who “cut their teeth” and grew to be giants in the
US and Western European transformation) and by government engagement at various stages.

Interestingly, the rapid transformation of developing country food systems was vigorously
predicted beforehand by economists to be impossible. The reasoning was that develop-
ing countries were thought to have specific food cultures resistant to systemic change—
notwithstanding that the US and Western Europe also had cultures of traditional food systems.

As with the US food system revolution, the revolution in developing countries was first
analyzed descriptively by economists. The big differences in these revolutions are that in
the developing country context, the government and industry association information
sources are far less developed, and progress requires economists to do their own primary
field surveys, one effort after another.

These descriptive studies show, with differing rates of diffusion over countries and product
categories, the rapid rise of supermarkets, large food processors, and large and modern
logistics and wholesale firms, as well as specialized/dedicated wholesalers serving as agents
for the modern food industry. The studies show the gradual but uneven diffusion of modern
procurement systems by the food industry. Such procurement systems are the channel for
impact on farms and are different from business as usual for them in the traditional markets.

Second, we outline the findings and the analytical approaches used by economists for
the most recent wave of research on the impacts of this transformation on farmers and
SME processors. The nascent econometric analysis of determinants of farmer participation
in transformed food systems and of the impacts of that participation has yielded valuable
initial insights. The emerging evidence highlights farm size and nonland assets (such as
education and irrigation) as determinants of inclusion and participation. Regarding farm
size, the empirical findings are mixed: Some work finds that farm size is a factor con-
straining participation, whereas other studies show that farm size is no constraint and that
small farmers participate. More generalized is the finding that nonland assets determine
inclusion or exclusion, regardless of farm size. Also fairly generalized is the finding that
inclusion spells a net income gain, risk reduction, or both by farmers who participate in
transformed food systems, relative to those in only traditional markets. The effect can be
from reward for quality differentiation, from a premium controlling for quality, or from
both. But the econometric studies are still few and are constrained by technical limitations
such as a dearth of data for panel analyses.

Agenda for Future Research

This field is still in its infancy even in descriptive empirical terms, and theoretical struc-
turing is premature. Here we outline the research needed.
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First, much more needs to be done to describe the patterns and dynamics of the revolu-
tion in the food system. Although recent descriptive work on food system transformation
in developing countries has quickly provided the discipline with an information base, that
base is still very small compared with what coverage is needed. The gap is especially large
in the postfarmgate segments. Very few descriptive studies have been done on the patterns
in and evolution of structure, conduct, and performance in the wholesale and processing
and retail segments in the period of most transformation (the 1980s to 2000s). For exam-
ple, Reardon et al.’s (2012b) review of literature on rice milling in Asia shows that the field
has been nearly bereft of survey-based empirical studies since the prior wave of literature
on rice milling in the 1970s. The same is true for rice wholesale and rice retail—and rice is
the main staple of Asia. This is but one illustration of the many basic information gaps that
need to be filled.

Second, the emerging evidence suggests that the dynamics of the different postfarmgate
segments are interrelated, but this hypothesis needs testing. Specifically, does transforma-
tion of one segment such as processing induce transformation in the other segments? Is the
supermarket revolution causing modernization of processing and wholesale (or vice versa)?
Does transformation of wholesale and logistics accelerate consolidation in retail and
processing? And so on. The concept of intersegment supermodularity discussed above
suggests such relationships, but such coevolution has not been analyzed in detail.

Third, and closely related to the second gap, is the question of whether retail consolida-
tion (and other shocks such as food safety crises, new regulations, and competition from
large processors) leads to the exit of small processing and food manufacturing firms,
as well as of small-scale food service such as street vendors. This issue is especially timely.
On the one hand, governments pin great hope that SME employment will add value to
agriculture and will provide jobs for the poor. But on the other hand, there is a worry that
transformation of the food system, combined with food safety crises and new regulations
such as the Food Safety Law enacted in China in 2008, will lead to the bankruptcy of many
small firms (as similar forces did in the United States historically; see Levenstein 1988).
Yet there has been little empirical work on this theme, as most transformation impacts
research has focused on farms and even on fresh fruit and vegetable farms (despite that
category forming only approximately 10-15% of supermarket sales).

Fourth, much more work needs to be done to understand the impacts of transformation
of the food industry on farmers. More analysis is needed on the patterns in and determi-
nants of retail and processing firms’ procurement system modernization and the extent and
conditioners of their behavioral choices to source from small farmers and SMEs. Of the
handful of studies on this issue, most are descriptive, and none undertakes formal statisti-
cal interfirm analyses.

From the other direction, more work is needed on the patterns of, determinants of, and
impacts on small farmers’ participation in modern food supply channels. There are a small
number of initial econometric studies, in particular cross-section regressions. There need
to be more studies of the dynamics of this participation, such as with duration analysis.
As Barrett et al. (2012) emphasize, there need to be more panel survey studies to overcome
the technical constraints in the earlier studies.

Fifth, there has been a great deal of rhetoric connected with the question, what are the
patterns of and performance in collective action by small farmers to access modern food
supply chains? However, the survey-based literature on this question is very thin. There are
a number of case studies but only few surveys with treatment and control samples and few
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panel data. Given the large amount of hope pinned (and government and donor money
spent) on cooperatives and producer companies to this end, survey work in this domain
needs to multiply.

Sixth, there has been little empirical research on how the structure, institutions, and
marketing and technology behavior of a particular product system influence price levels
and volatility, food safety outcomes for consumers, and price risk for farmers. This full-
system-performance question requires both longitudinal and cross-section studies of value
chains to compare their outcomes, how those outcomes differ between traditional and
transformed value chains, how the outcomes differ before and after natural experiment
shocks (such as food safety crises or infrastructure programs), and how the outcomes differ
before and after economic experiments and policy changes such as provision of subsidies.
The broad performance of food systems on food prices and food safety has soared in
interest among developing country governments after the food price and food safety crises
of the first decade of the 2000s. There is, for example, still little understanding of the
causes of, and impacts from, increased food price volatility on poor households.

Seventh, in the 2000s, developing countries experienced a double crisis of energy prices
and food prices. There has been some research on energy costs on agricultural technology
but no or little research on the links between energy costs and food supply chain trans-
formation. Reardon et al. (2012a) argue that these links can operate in two ways, with
supply chain transformation potentially increasing or decreasing energy intensity of a food
economy and energy cost shocks potentially speeding or slowing that transformation.
Climate change may have similar impacts: It may condition the extent of local sourcing as
well as food price levels and variability. This is a key emerging issue in discussions over
global food security (Timmer 2009).

Finally, preliminary evidence shows that the procurement system change that accom-
panies food industry transformation tends to extend from local sourcing to national
networks to international regional networks to global sourcing. There has been little
research on how procurement system modernization affects the international trade pat-
terns in developing regions and in particular whether such modernization foments
south-south food trade. Case study evidence of the links between food system transfor-
mation and changes in trade patterns points toward important links (Reardon et al.
2007b), but such links have not been tested. Research could focus on the link between
food system transformation and trade in a way analogous to the way the links between
industrial organization and trade were explored in the new trade economics (Evans
1989). Such research examined how, for example, trade among subsidiaries of large
firms had rendered much of manufactures trade internal to firms, thus changing pre-
dictions of trade theory.
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