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ABSTRACT
NEGOTIATING THE UNIFORMITY OF A COMMODITY:
THE RAPESEED COMMODITY CHAIN
IN THE PEOPLE’S REPUBLIC OF CHINA
By

Keiko Tanaka

Commodity chains are networks of labor and production processes including
production, distribution and consumption of a given commodity. They are a type of vehicle
for transforming a commodity, and social relations and nature surrounding that commodity.
This dissertation research is designed to improve our understanding of how a given
commodity chain creates and maintains uniformity in a commodity through technical change.
It uses the case of the rapeseed chain in the People's Republic of China (PRC) since 1949 as
an example. Uniformity is defined differently by each human actor in the chain. Thus,
technical changes for creating uniformity in a commodity reveal negotiations among
conflicting interests in and values for that commodity in a chain. The project follows rapeseed
from production to consumption by using two complementary methods: (1) historical studies
of the chain and (2) interviews with participants.

The study shows that each chain actor in China defines uniformity differently, and that
the commodity chain extends its network from local to national and global by enrolling new

actors, and integrating a new set of interests and values to shape the commodity. However,



in an effort to modernize science and technology, and the economy, the role of traditional
actors (e.g., peasants, village processors) has become increasingly marginalized.
Consequently, many research products are not valued or utilized by the villagers. This
research suggests that the effectiveness of research products depends on the ability of a given
research community to integrate the diverse interests and values of actors into technical

change for the commodity.
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Chapter 1

INTRODUCTION

Any technical change raises a basic set of social and ethical issues (Buttel 1990a):
Who benefits? Who loses? What are the environmental consequences? Is this technology
good or bad for us? This is largely because: (1) technology always involves disputes about
conflicting values among different human actors who are affected by it, (2) technology
(re)distributes wealth, power and status in society, and (3) technology transforms nature.

On the one hand, the development of modern science and technology (S&T), or more
specifically institutionalized technoscience' in Western European countries from the
seventeenth century, the U.S. from the eighteenth century and Japan from the nineteenth
century onward, has contributed to successful economic development and the effective
territorial expansion of these countries. On the other hand, the end of World War II, which

marked the beginning of a new world order, also brought in a new era of understanding of the

! Science is often defined as a cognitive activity designed to resolve intellectual
problems. Technology usually refers to: (1) physical objects or artifacts, (2) activities or
processes to make these objects, and (3) know-how. These definitions imply that scientists
are input suppliers for technologists who materialize scientific knowledge into technical
products. However, the activities of making science and technology are so closely
intertwined with each other that this separation between the two becomes problematic (Busch
1984; Latour 1987). As I will discuss later in this chapter, throughout this dissertation,
technoscience is used to replace the term, science and technology (S&T).

1
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role of technoscience in society. The dropping of two atomic bombs on Japan raised, not only
within the scientific community and but also within society at large, numerous ethical and
value issues surrounding the role of technoscience in society. This began to shake the notion
that technoscience is inevitably always good for the public, and therefore, created more
diverse images of and interests in technoscience. Today, we celebrate technological progress
for improving a nation’s productivity in economic activities and achieving superior military
power, while we have become increasingly aware of and concerned about global warming,
the loss of biological diversity, and environmental degradation. Therefore, understanding
S&T helps us learn about our society, ourselves and social change, and allows us to ask what

we do and what we value in a given time and space.

TECHNOSCIENCE AND SOCIETY

Social studies of science and technology (SSST) have emerged as an academic field
to understand the role of technoscience in society. Early studies (e.g., Feyerabend 1975,
1978; Kuhn 1970; Merton 1973; Polanyi 1957) focused social accountability in knowledge
construction. However, these early publications took an internalist view of scientific activities
arguing that science is distinguished from other social institutions because of distinctive norms
(Merton), scientific methods (Polanyi), and paradigms (Kuhn) shared by scientists. These
internalists further argued that science is best left in the hands of experts. In their view,
knowledge itself is not subject to any social critique since it merely describes the world.
Therefore, the development and the continuity of science would require appropriate cultural

conditions that value the autonomy of the scientific community in inquiry.
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This internalist conception of science, that is, scientific activities have no connection
to other social spheres, was challenged by Marxist critiques that pointed out how these
activities are rooted in the material structure of a given historical time and space, and used
as atool to advance capitalist production relationships. For example, Veblen (1921) provided
an evolutionary form of explanation of the emergence of modern science by focusing on the
relationship between the mode of economic production and that of scientific production.
Hessen (1968) showed how Newton's Principia was rooted in the technical demands of
transportation, means of communication, mining and war industry imposed by emerging
merchant capitalists during his lifetime. Nevertheless, this economic determinist position does
not explain the diversity and complexity in the development of science across time and space
where multiple conflicting demands for science exist.

More recent work in SSST (e.g., Bijker, Hughes and Pinch 1990; Callon 1986; Clarke
and Fujimura 1992; Collins 1985; Cozzens and Gieryn 1990; Fuller 1988; Knorr-Cetina 1981;
Latour 1987, 1988, Pickering 1992b) has maintained that the examination of practice is key
to understanding how scientific knowledge and technological products are constructed in
particular sociopolitical and economic contexts in a given historical time and space. In fact,
their work has demonstrated that the existing division between science as a cognitive activity
and technology as activities to produce physical objects is artificial. These authors examine
research activities, whether basic or applied, as processes of network building among actors
who share interests in a given research project. Moreover, they go even further to argue that
the distinction between S&T and politics is misleading because the validity of research work,

including scientific knowledge itself, is the outcome of social negotiations.
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Agricultural Technoscience and Society

Across social sciences, numerous studies have examined the role of agricultural
technoscience in social development. However, with the exception of a few recent studies
(e.g., Busch and Lacy 1983; Busch et al. 1991; Giedion 1975; Goodman, Sorj and Wilkinson
1987, Kloppenburg 1988, 1991), many works tend to take the internalist view of
technoscience and neglect analysis of technoscientific activities. On the other hand, the new
SSST has a tendency to marginalize the examination of agricultural technoscience.
Consequently, the effort to improve our understanding of the intersection between
agricultural technoscience and society has been slow. However, the importance of such an
understanding is twofold.

First, since the end of World War II, the issue of how to feed the rapidly growing
population has been a main topic of discussion among various actors in the Third World
development effort. Successful transfers of new technology from the U.S., European
countries and Japan were assumed to increase food production, and therefore to improve the
nutritional standards of the population in developing countries. Then, the surplus capital and
labor from the improved agricultural sector were presumed to be invested in strengthening
the industrial sector. Meanwhile, during the 1950s and 1960s, many countries formerly self-
sufficient in food had come increasingly to depend on food imports and food aid largely from
the U.S. As Friedmann (1982: S249) noted, the perception of a food crisis in the early 1970s
led to food price inflation and legitimatized “the international food order of the postwar era”.
Today, the advancement of modern biotechnology in developed countries has already begun
to threaten the viability of agricultural production in Third World countries as the new

technology accelerates the replacement of agricultural processes with industrial processes
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(Busch et al. 1991; Goodman, Sorj and Wilkinson 1987). Therefore, the analysis of the
intersection between agricultural technoscience and society helps us enhance our ability to
evaluate the rapidly growing imbalance between the developed and developing nations in
income, wealth, power and status in the global political and economic order.

Second, products of agricultural technoscience have tremendous consequences to the
welfare of the ecosystem. The Cold War led many nations, including developed countries, to
tackle their diminishing self-sufficiency in certain food commodities by blindly accepting the
U.S. model of capital-intensive agriculture (or the U.S. agro-industry model) (Goodman and
Redclift 1991). This has accelerated the rate of environmental degradation in many countries.
Recently, conventional approaches to agricultural research and development (R&D), based
onintensive reliance on inorganic inputs, fossil-fuel-operated machinery, and a few genetically
uniform varieties, have begun to receive a wide range of criticism for their negative
consequences to the quality of human and nonhuman lives. Biological scientists (e.g., Carroll,
Vandermeer and Rosset 1990a; Holden, Peacock and Williams 1993; Matson et al. 1997,
Soule and Piper 1992) have warned us of a rapid degradation of agroecosystems,’ such as soil
erosion, water pollution and the loss of genetic diversity, induced by the blind application of
technoscience to the modernization of agricultural production. Today, environmental groups
often advocate alternative ways of producing and consuming our food at every level from
farming to packaging. Consumer groups and food critics regularly voice their concerns over

the quality of heavily engineered food products (both fresh produce and processed goods) and

2 An agroecosystem is defined as an environment for agricultural activities, and an
ecosystem modified by human activities (Carroll, Vandermeer and Rosset 1990b).
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their long-term effect on our health.? To date, the overwhelming majority of the world’s
population continues to rely on agriculture, animal husbandry, forestry, and fisheries as the
main source of their income. The rapid population growth in the Third World will be likely
to intensify such activities, and the rate of resource extraction from our ecosystem. In short,
products of agricultural R&D will increasingly come to force us to answer the question --

”What kind of nature do we want?” (Busch 1991b).

Studies of Non-Western Technoscience

Within the current SSST literature, the application of actor-network approaches is
limited with respect to understanding the interaction between market and technoscientific
activities in non-Western countries.* Many extant studies are concentrated in interdisciplinary
fields of area studies (or country studies) and international development studies. Although
they are informative on topics such as the history of technoscientific development,
technoscientific policies, institutional characteristics of technoscientific communities, and
R&D management in non-Western countries, they have three major weaknesses.

First, the literature on technoscience in the Third World tends to be concentrated on

technology transfer and diffusion of innovations. For example, one-fourth of the works listed

in Science, Technology, and Society in the Third World: An Annotated Bibliography (Shrum,

Bankston and Voss 1995: 25) deal specifically with the subject of technology transfer. Until

* Few publications have exclusively targeted a general audience. The only exceptions
are the work of Doyle (1985) and of Mather (1995).

* Some exceptions are recent work in the anthropology of science and technology.
For example, see Chamarik (1994), Gaillard (1992), Gaillard, Krishna and Waast (1997),
Goonatilake (1984, 1992), and Hess (1995).
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recently, many such studies explicitly assumed that technology transfers and exchanges from
developed nations were the best strategy for improving production techniques, and therefore
production capability, in developing nations. At the theoretical and methodological levels,
diffusion of innovations approaches (e.g., Hayami and Ruttan 1990; Rogers 1983) continue
to dominate in such studies. Even among those critical ofunequal supplier-recipient relations,
the main concern is the fate of a final product from R&D, that is, a piece of new technology.
They often neglect analysis of the processes by which technology is created, introduced,
accepted or rejected, maintained and changed among various actors. Therefore, the literature
tends to split into two extreme camps: those who celebrate technoscience as a means of
modernization, and those who reject completely the value of technology transfer from the
North to the South.

The second concern is closely related to the first. Many studies of technoscientific
development in non-Western nations concentrate their analysis on the relationship between
suppliers and recipients of new technology when examining the process of technical change.
Government agents and policy makers are often portrayed as mediators between the two main
actors. Therefore, the studies assume that effective and efficient technoscientific policies are
necessary to ensure a successful technology transfer from one country to another, to allow
the swift diffusion of an innovation from technoscientists to users, and to develop equitable
relations between supplying and receiving countries. This assumption overemphasizes the
role of nation-states in the process of technical change, and portrays the final users as passive
with little effect on the process.

Finally, sociological studies of technoscientific development in the Third World have

not been fully appreciated by academics, policy makers, aid agencies, non-governmental
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organizations (NGOs), and others who are involved in the development effort. There appear
to be two reasons for this. First, sociologists have relied heavily on theoretical frameworks
used by development economists (e.g., the diffusion model, the induced innovation model).
Second, at the same time, these researchers have played the critic of these economic studies,
but failed to offer any new theoretical approaches. Consequently, within the discipline, the
sociology of S&T and that of international development have remained completely separate
fields with little communication between the two. Moreover, the sociology of international
development has not been successful in overhauling the dominant paradigm for international

development.

PARADIGMS FOR INTERNATIONAL DEVELOPMENT

Over the last five decades, goals, theoretical frameworks, and practices surrounding
development projects have shifted constantly (see Table 1.1). The popular theme of
development in the 1950s and 1960s was modernization (e.g., Lewis 1954; Ranis and Fei
1961). By this, it was meant that (ex-)colonies were to expand the modern capitalist
exchange sector (e.g., industry, mining, plantations) and reduce the indigenous noncapitalist
sector (e.g., small-scale agriculture, handicrafts). By the 1970s, more critical perspectives
such as the dependency theory (e.g., Baran 1952; Frank 1972), world systems theory (e.g.,
Wallerstein 1974b), and community development theory (e.g., Chekki 1979) raised equity
issues to be incorporated into development programs. In the 1980s, structural adjustment
through macroeconomic policies (e.g., Timmer, Falcon and Pearson 1983) promised to
smooth the path for the development of free-market economies in Third World countries.

The effort for international development has been called in to question as a combined result
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of various events including but not limited to: the failure of structural adjustment programs,
rapid environmental degradation, and constant political upheavals in the Third World;
growing disparity in the standard of living between the North and the South and among
countries within the South; the end of Cold War; and economic downturns and the rise of

conservatism in West.

]
Table 1.1 - Agendas and Theoretical Frameworks for International Development, 1950s

- 2000s.
Period Agendas Theoretical Frameworks
1950s -1960s  Modernization » Dual-sector model
» Diffusion model
1970s - 1980s  Growth with Equity » Community development theory
» Dependency theory
» World systems theory
» Induced innovation model
1980s - 1990s  Macroeconomic Reform » Structural adjustment

1990s - 2000s  Sustainability, Cooperation, and Democracy  » New institutional economics
» Social constructionism
» Post-Marxism/neo-Weberianism
» Actor-network model

Sources: Bauzon 51992 !i Booth s 1992 !i ClaEe s 1997=i Staatz 519902.

In the international community, the pendulum has always swung over the question

surrounding the appropriate role of the nation-state: How much should the state intervene in
market activities? Whose interests and welfare should the state protect in the effort to
establish a capitalist market economy? Modernization theorists supported state-directed and
controlled development, while supporters of structural adjustment programs limited the role
of the nation-state to merely an instrument for building the free-market economy. Moreover,

critical theories of the 1970s and 1980s inspired various international development agencies
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to pressure Third World nations to launch social welfare programs. Recently, the debate has
been shifted to near the balancing point. That is, state interventions should not be too much
or too little (World Bank 1997).

At a more fundamental level, however, the paradigm for international development
has never changed. For nearly five decades, the notion of development has always meant the
process of following certain necessary steps as described in Figure 1.1. The ultimate goal of
Third World development has been defined as modernizing both the economic and political
structure where exchange activities are relatively free from governmental interference.
Moreover, modernization presupposes the establishment of a modern capitalist market system
through effective use of modern S&T. Mellor (1990) argues that only by diversifying the
economy away from agriculture will it eventually lead to meeting objectives of social wealth,
equity and sustainability. However, this paradigm suggests five myths that are particularly

problematic. Let me explain what they are:

Techniqal . Technical Innovations
Modernization l
Economic Agricultural Development
Transitions ;
Industrial Development

Social e Bemocragyl
ocla " Environmental Sustainability;
Development . Social Stability;

S Equity,ete.. oo

Figure 1.1 - Necessary Steps for Development.
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Myth 1. Capitalist markets already exist in Third World countries. The term
developing or less developed countries suggests that Third World countries have markets
which need to be developed to function properly. However, the distinction between
developed and undeveloped (or underdeveloped) markets is rarely explained. The demise of
socialism starting in the late 1980s has given scholars of international development
opportunities to observe the processes by which capitalist markets develop in the former
socialist countries. Yet, no one seems to ask: What are capitalist markets? What are
necessary building blocks of a capitalist economic system? Which capitalist system will be
good for a particular nation? Or, is the market transition the right answer for every former
socialist nation? Consequently, the international development community ends up merely
collecting stories of successes and failures, but offers little practical advice as to how these
nations can succeed in their transition from a planned to a market economy.

Myth 2. Technoscience is exogenous to economic development. Both scholars and
practitioners of international development tend to treat R&D as a residual (i.e., an exogenous
variable) of production, that is, something left over after land, labor and capital are accounted
for. Moreover, these development specialists also view the relationship between
technoscientific and economic activities as unidirectional. Technical innovations are always
stressed as a necessary and the first step for socioeconomic development in Third World
countries (see Figure 1.1). And, technoscience is assumed to be inevitably good for
international development. Until very recently, therefore, students of international
development paid little attention to actual processes of technoscience. Meanwhile, the SSST
has come to largely ignore technoscientific processes in non-Western countries. Recent

works that examine Third World technoscience (e.g., Chamarik and Goonatilake 1994;
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Gaillard, Krishna and Waast 1997; Gaillard 1992; Goonatilake 1984) have received only
marginal attention in the SSST.

Myth 3. The nation-state alone directs the transformations of economy, polity, and
technical capacity in a given nation. The paradigm for international development overly
focuses on the role of the nation-state in the so-called modernization effort. With appropriate
macro policies, governance mechanisms and technical innovations, the state would allow its
existing markets to behave in a proper fashion according to the Laws of Economics. In this
picture, the state was the only actor that would transform the economic, political and
technoscientific systems in a given nation.

Without a doubt, the state plays an important role in social change. However, the
state does not have perfect information to make decisions about every political, economic,
and technical activity in the nation. Moreover, neither does the state always know which
decision would serve the best interests of the nation, nor act in a way to maximize social
welfare. Indeed, other actors participate in the decision making processes for shaping
institutions, activities, processes, and values and ethics in various domains of society. In
addition, conflicts arise in every society among various actors who have distinctive interests,
needs, values, perspectives, and motivations.

Myth 4. Social structure is “out there.” And, we all know what the structure is in
each society. By assuming the preexistence of capitalist markets and blackboxing
technoscience, the prevailing paradigm offers little explanation about how the structure is
articulated in a society. In other words, the frame for the capitalist market structure has
somehow always existed, even in a Third World society. Social studies of international

development (SSID) have paid little attention in explaining how this frame emerged, and of
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what it is consists of in a given society. Development projects were designed to tighten the
nuts and bolts using a tool called modern S&T, and arrange people and things neatly into the
correct space in the frame.

Myth 5. There are either macro or micro approaches to development. Consequent
to the third myth, the development paradigm creates a macro/micro division in the
development effort: the macro approach to fix the frame while the micro approach to arrange
people and things. Moreover, the SSID community ends up being divided among disciplines.
Each discipline addresses only a limited set of issues surrounding international development,
and uses either one of the two approaches. Yet, the reliance on either one of the two
approaches is shown to be inadequate by the failure in structural adjustment projects (the
macro-approach) in Africa and community development projects (the micro-approach) in

India.

In this study, I argue that development is a process of reorganizing social relations
through new tools, values, knowledge and processes for monitoring and controlling the
behaviors of humans and the role of nonhumans. In order to challenge the five myths of
international development, I start with the question: What are key differences between so-
called developed and developing countries in the mechanism to organize social relations
surrounding sociopolitical and market activities?

Consider what are notable differences in the market practices between a street market
in Wuhan, Hubei Province and at a grocery store in Grand Rapids, Michigan. At my favorite
grocer in Grand Rapids, I notice a high degree of uniformity in the size, shape and price of

things, the behaviors of people, and the process of labeling, measuring, wrapping and
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exchanging . In contrast, at the market nearby my host institution, Huazhong Agricultural
University, in Wuhan, 1 could hardly observe such uniformity in the quality of things, the
behaviors of people and the process of commodity exchange.

In the West, uniformity has become very important in both our material and non-
material lives. At school, we hope that our children at each grade will learn knowledge
uniform throughout the nation. Many teenagers are terrified the idea of being different from
their peers. Thus, those teens in a given clique usually look and talk alike. Moreover, the
notion of free-market has become the most powerful ideology for justifying the economic,
political and military actions of our government and corporations.

Indeed, the prevailing paradigm of international development is a product of this free-
market ideology. In fact, we want people in developing countries to be like us -- living a
house with lawn yard, driving a nice car to work, watching television as family entertainment

while eating a TV dinner --, or at least accept uniformly our image what a good life is.

SCOPE OF THIS STUDY

This dissertation research aims to integrate three different fields within sociology
including: the sociology of S&T, the sociology of agriculture, and the sociology of
international development. In order to achieve this goal, the study examines the process in
which the direction of technical change for an agricultural commodity in a non-Western
country is shaped by negotiations, persuasion, and coercion among various actors surrounding
the R&D program. This permits us to understand the social dynamics by which the values
and ethical commitments of diverse human actors are incorporated into economic

development through the process of technical change. In this study, I examine how the
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concept of uniformity is treated as an integral value, or as something good and necessary in
both capitalist markets and modern technoscience. The study uses the case of the rapeseed
R&D program in the People's Republic of China (PRC) since 1949 as an example.

In this study, the fundamental questions repeatedly raised are: (1) How are various
aspects of uniformity created in rapeseed through technical change, legal and policy measures
and market procedures? (2) How are the values of each actor surrounding rapeseed
negotiated in the process to create, maintain and change the uniformity of rapeseed? (3) How
has this negotiation process changed over time, and how does it articulate with what we call
the social structure of the PRC? In short, my main concern here is to understand how the
value of uniformity is constructed among various actors in the process of sociopolitical and
economic transformations.

The modern history of agriculture in the PRC is distinguished from that of the West
in that the goals of agricultural production have been defined and pursued in the broad
context of socialism. The maximization of production has not been necessarily tied to the
profit motive evident in capitalist nations. The state has strong control over the distribution
of resources, such as land, labor (currently to a lesser degree),® and capital. Moreover,
activities of agricultural R&D have been heavily incorporated into the central economic plans,

and thus generally highly controlled by the state. Therefore, actors in the social network

* Until recently, the state controlled the movement of the population by prohibiting
the rural population from migrating from one locale to another, and particularly to urban
areas. More recently, this restriction has been relaxed, not necessarily because the state

changed its policy position on the matter, but because it lost the ability to enforce the
restriction.
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surrounding a given R&D project have not been allowed to interact autonomously and
independently outside of the state interventions.

As discussed in the next chapter, the creation, maintenance and transformation of
uniformity in commodities through technical change is a vital strategy for both public and
non-public institutions to enter, survive, and succeed in capitalist markets. In the PRC, the
recent reform measures have significantly changed the social dynamics by which values and
ethical commitments of diverse human actors are incorporated into modern agricultural
technoscience. This study aims to improve our ability to understand how the adoption of the
capitalist value of creating and maintaining uniformity in commodities through technical

change affects social relations in the agrofood system.

Objectives of the Study

In this dissertation research, there are three objectives. First, the study hopes to
develop an empirically grounded theoretical approach to understanding value and ethical
issues in the relationship between technoscience and economic development. Most studies
of a given project or program of technical change examine either those technologies that were
in an early stage of project conception, or those that have been completed a long time ago.
One uniqueness of this dissertation study is that it analyzes the R&D program now in progress
in a nation currently undergoing economic growth at a rapid rate. Moreover, the integration
of actor network theory in current SSST and commodity chain analysis in sociology has
helped me to focus on analyzing the processes of technical change beyond the sociopolitical
context of laboratory and technoscience policy making. Recently, Latour and his colleagues

(e.g., Bijker, Hughes and Pinch 1990; Callon 1986; Callon and Latour 1992) have insisted on
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the symmetric treatment of both humans and nonhumans in the study of technoscientific
processes (see Chapter 2). Yet, their empirical studies tend to privilege scientists in their
ability to shape technoscientific products. In this study, this principle of symmetry is realized
by following rapeseed rather than scientists, and identifying distinctive notions of uniformity,
each of which is held by a given human actor in the rapeseed commodity chain. The
importance and meaning of uniformity as a human value varies among actors. Therefore, this
study uncovers how uniformity as a capitalist value has affected the ways in which rapeseed
R&D projects are designed, conducted and evaluated, by comparing actual products of R&D
and various notions of uniformity that exist in the social network of actors in the rapeseed
commodity chain.

Second, the study aims to improve our understanding of how the creation of
uniformity at each stage of transforming a commodity reflects ethical commitments and values
of human actors in the commodity chain. In the PRC, the creation and maintenance of
uniformity in rapeseed through technical change are currently key goals in both economic and
R&D activities pertaining to rapeseed, as the achievement of such goals will allow the nation
to participate in global rapeseed markets. However, in order to pursue uniformity as a
legitimate goal and value in the technoscientific community, these linkages must
simultaneously promote the development of capitalist markets in society, and the adoption
of (a particular understanding of) uniformity as a key value in that society.

Third, this study attempts to determine the impact of negotiations among chain actors
about technical changes on the transformation of society and nature. As Croll (1994) points
out, the current reforms in the PRC are not simply a return to capitalism. They redefine social

relations from family to nation-state, and thereby values and ethics within society. This
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historical analysis of the social network of rapeseed research in the PRC hopes to reveal how
modern technoscience is legitimated as the dominant knowledge system in society. Such an
analysis will help us understand how non-Western societies incorporate the worldview created
by technoscience into their traditional worldview. Differences in social networks surrounding
a given technoscientific project among two or more countries may suggest the distinctive

conception of S&T and nature/society in these societies.

Clarifications of Key Terms

Throughout this dissertation, instead of S&T I use the term fechnoscience in order
to stress the interconnectedness of these two activities. As Pinch and Bijker (1987:19) point
out, philosophers (and scientists) have overidealized distinctions between science and
technology such that “science is about the discovery of truth whereas technology is about the
application of truth” (my emphasis). However, the result of many empirical investigations
demonstrate that the relationships® between science and technology, pure and applied
research, and basic and applied science are not unidirectional, and the distinctions are
ambiguous. Layton (1977) points out that these divisions are socially constructed. Barnes
(1982:166) argues that science and technology “are enmeshed in a symbolic relationship.”
As discussed in the next chapter, scientists rely on technologies (e.g., equipment, tools,
gadgets) to carry out their activities even when their research is purely theoretical. Moreover,
when we compare various countries on organizational systems surrounding science and

technology, we soon realize that distinctions such as pure and applied research, basic and

¢ See Pinch and Bijker (1987) and Mulkay (1991) for brief reviews of empirical studies
on these relationships.
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applied science, and research and development require institutional mechanisms such as
disciplinary boundaries, the division of labor between the public and private sectors,
intellectual property laws and so on. Therefore, within the SSST, simplistic models and
generalizations about the science-technology relationship have been largely abandoned though
many researchers continue to use the terms science and technology.

It was Latour (1987: 174) who developed the term technoscience “to describe all the
elements tied to the scientific contents” including scientists, their colleagues and helping
hands, laboratories, equipment, tools, professional journals, clients, texts, and so on. He
distinguishes technoscience from the expression “science and technology” in quotation marks
“to designate what is kept of technoscience once all the trials of responsibility have been
settled.” Thus, the term technoscience allows me to examine the process of setting
boundaries between knowledge and products in making and those that have been already
made, and between inside and outside of “science and technology.”

The term commodity chain comes from sociology, and is very similar to the concept
commodity subsector used in agricultural economics and rural sociology. Both terms stress
the processes in which a commodity is produced, distributed and consumed among various
market participants. Hopkins and Wallerstein (1986: 159) define a commodity chain as “a
network of labor and production processes whose end result is a finished commodity.” In this
study, a commodity chain is defined as a social network of actors organized around a given
commodity, and considered as a type of vehicle for negotiating conflicting notions of
uniformity held by each human actor in order to transform that commodity through technical

change. Thus, the term chain is used throughout this work as a synonym of the word

network.
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In this study, by actor I refer to those humans and nonhumans that take part in
shaping rapeseed through production, legal and technoscientific activities. Therefore, human
actors include technoscientists, government officials, farmers, input suppliers, food
processors, marketers, transporters, wholesalers, retailers, consumers, international aid
agents, overseas R&D collaborators, and foreign joint venturers. It is presumed that each
human actor has his/her or its own interests, motivations, needs, perspectives, values and
ethical commitments pertaining to technical change in rapeseed. Such differences are also
assumed to be the direct result of particular relationships that he/she has with rapeseed.

Some examples of nonhuman actors are rapeseed, laboratory equipment, fertilizer,
livestock, processing machinery, and so on. By treating things as actfors rather than
resources/constraints, 1 emphasize that they are not passive objects of human actions.
Instead, these things act’ on humans and participate in settling technoscientific, political,
economic and cultural disputes. Moreover, following Callon and Latour (1992), I argue that
the dichotomy between humans (Society) and nonhumans (Nature) is artificial. Latour (1993)
points out that such an understanding of Society/Nature is a product of what we call
modernity, and that distinctions between humans and things hardly existed during the era of
alchemy and astrology when people attributed human characteristics to nonhumans. When
I was growing up in Japan, I often heard such expressions as “the mountains will get upset,”
“the ocean shows her rage,” and “the trees warned me not to go into the forest.” Today,

people in many cultures argue that Nature gets angry at human follies and punish humans by

7 Of course, things do not have intentions, wills or motives to physically act. For
example, a chair does not move by itself to block our way. Someone has left it in the middle

of a hallway. However, its existence does change the way in which we walk down the
hallway.



21

causing disasters. In fact, those of us who live in modern society laugh at those who hold
such animistic beliefs for their ignorance and primitiveness. Yet, the symmetrical treatment
of humans and nonhumans allows me to analyze the development (or modernization) of a
society as a process of redefining and setting the boundary between Society (humans) and
Nature (nonhumans) by using technoscience.

Negotiation is a basic process of decision making and a means of getting something
done (Strauss 1978). However, by negotiation, 1 do not necessarily mean that two or more
human actors come together to confer face to face with each other in order to reach an
agreement. Everyday in our life, negotiations appear in many forms. They are essential in
maintaining and changing human relationships and social arrangements. In this study, the
term negotiation is broadly used as an interaction process to which two or more actors bring
their distinct interests, motivations, needs, perspectives, values, and ethical commitments in
order to get something accomplished. And, the analytical focus is not placed on negotiation
processes, but outcomes, or the resulting order in things and social arrangements, that implies

that the differences between actors have been negotiated.

THE STUDY OF RAPESEED TECHNOSCIENCE IN THE PRC
For the last 40 years, technoscience like every other social institutions in the PRC has
indeed experienced tremendous fluctuations as the nation underwent drastic political and

economic transformations. Each of the major social events® in the history of the PRC marks

® Research on the technoscientific development in the PRC prior to the reforms of the
1980s is limited. See Wang (1993) for the technoscience policy changes between 1949-1989;
Stavis (1978b) for the agricultural mechanization processes during the Land Reform (1950-
52), the Great Leap Forward (1958-60), and the Great Proletarian Cultural Revolution (1966-
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a distinctive phase of the development of technoscience. During the last three decades, major
policy documents® and the Five Year Plans' reveal that top leaders in the PRC have begun
to identify technoscience as a resource for achieving social change and national goals, and as
a key tool for preserving legitimacy of the Communist Party of China (CPC). Moreover,
these leaders stress the need for institutional reorganization in order to turn products of

technoscience into commodities that are exchanged through the markets.

Existing Studies on Technoscience in the PRC

To date, however, very few studies have been conducted on technoscientific activities
in China that allow an adequate assessment of their impact on the transformation of society
and nature. Much of the existing work tends to be concentrated in the fields of history,
economics and political science.

Without a doubt, Joseph Needham's mammoth work, Science and Civilization in

China (Needham 1954-96), has made the most notable contribution to improving our

understanding of the history of pre-modern Chinese technoscience. However, its major

76); and Bullock (1992), Orleans (1992) and Marshall (1993) for the impact of the Tiananmen
Square incident (1989) on the technoscientific community.

® Particularly important ones are (SSTC 1987, 1989): "Report Delivered at the
National Science Conference" (1978); "Decisions of the Central Committee of the Communist
Party of China on the Reform of the Science and Technology Management System" (1985);
"Interim Regulations of the State Council for the Administration of Science and Technology
Appropriation” (1986); and "Interim Regulations of the State Council on the Extension of
Decision Making Power of Scientific and Technological Research Management."

'% Particularly, the 6th (1981-85), 7th (1985-90), and 8th (1991-95) Five-Year Plans
show the strong emphasis on the development of technoscience (Beijing Review 1991a;
SSTC 1987, 1989; Tang 1984)
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weakness lies in his view that science has autonomy from the rest of society. He assumes that
science consists of the cognitive activities of individual scientists as they attempt to reveal
objective reality. For example, in his discussion of the history of Chinese thought, he points
out that Chinese science was quasi-empirical during the ancient and Medieval periods, and
that the visit of Jesuit missionaries in the 17th century marked a beginning of the diffusion of
universal science (Ronan and Needham 1978). According to him, geographical isolation
hampered the Chinese from linking their organic philosophy of nature with Western methods
and ideas of science before the 17th century.

More recent studies of Chinese technoscience (e.g., Baark 1992; Conroy 1989; Miller
1996; Saich 1989; Simon 1992; Simon and Goldman 1989; Suttmeier 1989, 1992; Tang
1984) and agricultural technoscience (e.g., Conroy 1987; Delman 1988; Fan and Pardey
1993; Hussain 1989; Stavis 1978a, 1978b; Wiens 1978; Zhou 1987) tend to focus on the
institutional characteristics (e.g., personnel, organizational arrangements, resources) of the
technoscience communities and the policy issues surrounding technoscience. For example,
the work by Suttmeier (1989) on R&D policy in the PRC since the 1970s has illuminated the
interrelations between technoscientific development and political evolution during the reform
period. Conroy (1989), Saich (1989), and Simon and Goldman (1989) are largely concerned
with technoscience policy issues of the 1980s such as technology markets, technology
transfer, industrial innovation, and the R&D environment. These studies employ a structural
approach which regards the nation-state as the sole force behind policy formation and

institutional changes in society.
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This state-centered approach has been criticized by Baark (1992) who employs an
actor network approach in political science'' to reveal the existence of interest groups other
than the state in making policy decisions pertaining to technoscientific activities. Moreover,
he examines how fragmented and distorted authority and control within the
interorganizational network create discrepancies between original policy goals and actual
policy outcomes. Wang (1993: 8) combines this actor approach and the structural approach
used in the earlier studies, in order to examine "the balance between scientific
freedom/autonomy and government interventions/planning” in technoscience policy making
processes.

All these works above recognize the importance of technoscience as a means of social
change. However, these studies do not directly analyze technoscience in action. None of
them actually examine a given R&D project in order to describe technoscientific practices and
actual material settings for the technoscientists. By negotiations among network actors
surrounding technoscience, they mean how technoscience policies, and institutional goals and
resources are negotiated between technoscientific institutions and the state, not how a given
product of technoscience is constructed through negotiations among corporate and individual
actors surrounding it. Therefore, sociological works of technoscience in the PRC are needed
to document how actual technoscientific processes affect the sociopolitical and economic

system, agroecological systems, and the relationship between society and nature.

' For example, Lieberthal and Oksenberg (1988) use this approach to examine how
policy goals are negotiated within the interorganizational network of actors in policy
implementation processes in the PRC.
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Why Rapeseed?

Rapeseed has played an important role in the Chinese agriculture for millennia (Wang
1987). Although Canada currently stands as the largest exporter of the crop, the PRC is the
largest producer, followed by India and Canada. In the 1994-95 season, nine million metric
tons, or 27% of the world’s rapeseed was estimated to have been produced in the PRC (FAO
1996). Moreover, rapeseed remains the preferred crop for edible oil'” in the PRC as it
occupied 38% of the total production and 48% of the total sown area of edible oilseed crops
in 1994 (Nongyebu 1995). It accounts for nearly a half of the edible oil supply in the PRC
(US Embassy 1995). Rapeseed produced in the PRC has been largely consumed domestically
as a source of edible oil, industrial products, organic fertilizer, and recently animal feed
because: (1) the level of edible oil production does not meet domestic consumption needs,
and (2) the quality of rapeseed and its products is not adequate for sale in global markets
(various interviews, 1994, 1995, 1996).

The importance of examining rapeseed (an oilseed crop), rather than other crops or
livestock, are as follows: First, oils and fats are an essential component of the human diet as
a source of energy and as a carrier of fat soluble vitamins. Thus, increased consumption of
edible oils is necessary to improve the nutritional standard of the PRC's population (US

Embassy 1995; Whyte 1972). In many Western countries, soybeans dominate the edible

12 According to the Chinese government, edible oilseed crops include peanuts,
rapeseed, sesame seed, sunflower seed, huma, and miscellaneous oilseeds (i.e., castor bean,
safflowerseed, and perillaseed), and exclude soybeans, cottonseed, and oil-bearing seeds and

nuts from trees. I used the data on only what the Chinese government consider as edible
oilseed crops in this study.
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oilseed sector. In the PRC, however, soybeans' are processed into various other products
such as tofu and paste for both domestic consumption and exports, leaving little for
processing as edible oil or animal feed. Moreover, rapeseed oil excels nutritionally as
compared to peanut and sesame seed oils in that it has a lower level of unsaturated fat with
a higher level of polyunsaturated fat.

Second, consumption of edible oils is highly elastic; there is a high positive correlation
between standard of living and consumption of edible oil (Kueh 1988; World Bank 1985).
For example, edible oil consumption in the PRC has the highest correlation with national
income (r*=.90) while grain has the lowest (r>=.79) (see Table 1.2). By 1983, average income
of the PRC's population had grown 2.3 times since 1952, and consumption of vegetable oil

increased by 48% accordingly (see Appendix A).

L. ]
Table 1.2 - Correlations between National Income and Selected Commodities in the
PRC, per capita, 1952-1990.

Commodities R?
Edible Oil 0.90
Grain 0.79
Pork 0.89
Sugar 0.86

Sources: USDA s 1992 :

'* National average yield of soybeans in the PRC is less than that of many developing

countries. Therefore, it lacks comparative advantage to rapeseed for processing into an edible
oil or animal feed.
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Third, an increase in rapeseed production is viewed as important for strengthening the
livestock sector since rapeseed meal is a highly nutritious feed for animals (US Embassy 1995;
World Bank 1985, 1987). Since the late 1970s, the growth in the PRC's livestock sector has
been remarkable, with an average annual growth'rate of 8% in output of all types of meat
(Tuan 1993). However, the level of consumption of animal products among the PRC's
population is far from adequate. Poor grain feeding systems and inadequate levels of protein
supplementation contribute to current technical insufficiencies in the livestock sector. The
increased use of rapeseed meals, derived from new varieties with low-glucosinolate content,
has been recommended to alleviate this problem (Pigden 1983; Wang 1994; World Bank
1985, 1987).

Fourth, rapeseed can play a key role in crop rotation, thus contributing to the
maintenance of soil fertility (Wang 1987) on the one hand and to providing viable economic
opportunities on the other, particularly in regions with a short-growing season. Major
advantages of rapeseed over other oilseed crops are its cold tolerance and that it can be
adapted to more diverse climatic and soil conditions. Another advantage is that, unlike
perennial oilseed crops, rapeseed does not require any equipment or farm inputs additional
to those of wheat or other dry grain production.'

Fifth, rapeseed is a more manageable subject for the analysis of a national R&D
program as a dissertation study than soybean or corn that have more diverse uses, and

therefore involve more actors, than rapeseed. Between 1949 and 1993, a total of 5,865

' This is particularly the case in most Asian countries since the area of rapeseed
cultivation for each household is extremely small. However, in Canada where the scale of
rapeseed production is large, farmers often use equipment specifically designed for rapeseed
cultivation in order to improve labor productivity.
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technical publications on rapeseed became available in the PRC. The numbers of publications
and projects on, and actors involved in technical change on soybeans is likely to be two to
three times more than those on rapeseed.

Finally, rapeseed has become a key global commodity only within the last two decades
as a result of technical change made to the crop by Canadian technoscientists (Busch et al.
1994). The removal of erucic acid and glucosinolates from the crop through conventional
plant breeding made it safe for both human and animal consumption (see Chapter 6 for
details). At the same time, the availability of these low-erucic acid and low glucosinolate (or
canola) varieties helped the crop to become a global commodity while it blackboxed the
toxicity of erucic acid and glucosinolates in the global rapeseed R&D community. When the
central government of the PRC began to gradually normalize foreign diplomacy in the early
1970s, Chinese rapeseed technoscientists immediately seized an opportunity to participate in
the international effort to transform the crop into canola, a global commodity. Surrounded
by the world’s largest consumers of rapeseed oil, Japan and Korea, it is understandable that
government officials in the PRC were enthusiastic about making the nation the world’s largest
exporter of the crop. Two decades later, however, although the PRC is still the world’s

largest producer of rapeseed, it has become a importer of the crop and its oil rather than an

exporter.'®

' The PRC is the world’s largest exporter of rapeseed meal. However, the total value
of international trade of rapeseed meal is small.
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ORGANIZATION OF THIS WORK

This dissertation consists of nine chapters. The second chapter deals with the
theoretical framework used for this study. After reviews of the different theoretical
approaches to technical change used in social science fields, I discusses why the value of
creating and maintaining uniformity through technical change has become important in the
capitalist economic system. I stress that the PRC’s transition from a socialist to a more
capitalist-oriented economy makes it ideal for examining how the value of uniformity plays
a role in transforming a commodity. Moreover, the next chapter shows how the principle of
symmetry is used in this study in order to argue that technical change requires simultaneous
transformations in a given thing, and social behaviors of and social relations between humans
surrounding the thing.

In the discussion of methods in Chapter 3, I elaborate how to bridge the gap between
SSST and SSID in the understanding of technical change. The integration of actor network
theory and commodity chain analysis allows me to trace simultaneously things (i.e., rapeseed
and its byproducts) and people (i.e., human actors in the rapeseed chain) from laboratory to
supermarket. Then, I point out how each of multiple methods used in this study has helped
me delineate various dimensions of the rapeseed chain in the PRC.

In the following five analytic chapters, three topics are discussed including: (1)
technical changes in rapeseed and its byproducts, (2) policy changes and standardization of
production and distribution of rapeseed and its byproducts, and (3) the development of the
rapeseed commodity chain. In Chapter 4, I examine the historic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>