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The seafood industry, including fishing, investment, processing, and trade, is increasingly organized through a variety of transboundary relationships. Fish have been drawn into transnational commodity chains, and the international trade of seafood is now valued at about U.S.$60 billion annually (Food and Agriculture Organization (FAO) 2000). A prominent example of a global commodity chain is the one for sushi-grade tuna: a single fish may be caught off Spain, shipped overnight to the Tsukiji wholesale market in Tokyo, sold for up to tens of thousands of dollars, and then consumed in a high-end sushi market in New York (Bestor 2000). At the other end of the tuna spectrum,  the top brands of canned tuna-- Starkist, Chicken of the Sea, and Bumblebee are owned by the transnational food firms Heinz, Thai Union Frozen Foods, and ConAgra, respectively. These firms then source their products through a worldwide network of subsidiaries and other suppliers. Fish from the world's largest fishery, that for Alaska pollock (Theragra chalcogramma) from the North Pacific Ocean, are similarly caught and processed by transnational firms and destined for global markets, but unlike tuna, pollock is not sold as itself. Instead, pollock is processed into inexpensive frozen fish filets and into surimi, a fish paste that was developed in Japan as long
as a thousand years ago (Okada 1990). Surimi is then sold in a global marketplace and is used to make surimi products, such as fish cakes and imitation crab.
Surimi is a particularly interesting vehicle for investigating processes of globalization because it is made from a "wild" natural resource, it is an especially malleable commodity, and there have been a variety of changes in patterns of production and consumption of surimi and surimi products over the past quarter century. Whereas surimi was predominantly a Japanese product until the 1970s, over the past 25 years the geography of production and consumption has expanded rapidly. Although Alaska pollock is still the main source of fish for surimi production, fish firms, both local and transnational, have recently developed new fisheries and set up new production facilities around the world to take advantage of other abundant, inexpensive fish species, such as threadfin bream (Nemipterus spp.) from the Indian Ocean and southern blue whiting (Micromesistius australis)
from subantarctic waters near South America. Yet as these new fisheries have come online, producers have not found surimi made from different types of fish to be perfectly substitutable because each fish species has different characteristics that it imparts to the surimi. Characteristics, such as whiteness, texture, and flavor, then translate into different "quality" issues in the marketplace. In addition, once fish is processed into surimi, it is extremely malleable. Therefore, as surimi has been introduced to new markets, firms have created a variety of different food products, each of which is acceptable and desirable in different places and to different groups of people. 
  To capture this dynamic of expansion with differentiation, this article focuses on what I term the "geography of quality" in the surimi industry, examining the importance of quality for industrial food production and for the global geography of this industry. Global expansion has created new relationships among factors like types of fish, technologies, production strategies, and forms of products, which lead to new definitions of quality.
These different definitions of quality then make possible new forms of both production and consumption, thus contributing to fragmentation at the same time that the industry is expanding globally. Thus, the geography of quality in this industry is such that relative dis-integration between
different commodity chains characterizes the movement toward global—scale production and consumption. Attention to the geography of quality highlights the variety of processes that interact to produce globalization and how they do so in different ways in particular situations. Differences cannot simply be interpreted as within a story of global integration; rather, globalization must be rethought through the production of difference and plurality. 

Globalization and Spatial Differentiation 

A current question within global studies is how to write economic geographies of the transnational flow of goods within global commodity chains without treating globalization as a finished project or an unstoppable movement of worldwide change. As Dicken, Peck, and Tickell argued, "quite often globalization is represented not so much as a historical tendency or a complex process, but as an outcome.... Such interpretations have the effect of naturalizing the global; or treating globalization as some sort of relentless and inevitable process" (1997, 158-59). To counter these interpretations, they proposed treating globalization as a complex of processes that are "intrinsically uneven-heterogeneous rather than homogenous-in both their form and their effects" (p. 159). This conception of globalization as intrinsically uneven suggests the need to investigate the variety of processes through which globalization may be constituted (Mansfield 2001). Thus, my interest in this study was less to understand the effects of globalization and more to understand the complex of processes that shape the sociospatial structure of individual industries. 

Furthermore, by focusing on how globalization is constituted, I treat the global as always complexly articulated with other scales and with individual places (Cartier 2001). Conceptualizing globalization in this way avoids casting all heterogeneity simply in relation to a global whole. Jacobs argued that although geographers have been at the forefront of challenging notions of globalization as homogenization, "difference is then construed skeptically as simply coming into being in and through globalization's single and inexorable purpose" (2000, 406). In other words, although geographers challenge notions of a pure space of flows in which deterritorialization leads to a borderless world, by emphasizing the effect of globalization on localities, regions, states, and so on, they still tend to cast difference as always already within the story of globalization. The alternative is to highlight globalization itself as multiple, as different from itself, as "other" (see also Gibson-Graham 1996, chap. 6). Massey (1999) argued that by focusing on multiple articulations, globalization can be about understanding plurality and difference. As she put it, "this act of globalisation, then, has told us something about the potential of spatiality itself. What it most clearly underlines as a characteristic inherent in the spatial is the temporal coexistence of distinct narratives" (p. 14). Thus, by addressing the complex spatiality of globalization, Massey emphasized not the unitary, but the multiple. Spatializing globalization is not just about positing local specificity, but about paying attention to the ways in which economic practices are spatially differentiated. Similarly, writing about relationships among space, differentiation, and political economic processes, Cox argued that "globalization does not entrain some single, unidirectional sociospatial logic" (1997, 16). From these perspectives, analyses of globalization-- whether they are of specific regions, industries, groups of people, or sectors-need to take as a starting point not the existence of globalization as a force that then has effects, but, rather, the constellation of practices through which the global is constituted. 

Drawing on these perspectives on spatializing globalization, this analysis of the global surimi seafood industry does not generalize about global logics, but instead recognizes that global practice has always been particular.
Its focus is on how a variety of issues surrounding types of products, market differences, and characteristics of fish influence the development of dynamic transnational trade patterns and new regional industries in each market. Interactions among these various factors form fluid definitions of "product quality" that shape patterns of supply and demand within the global industry. An analysis of how the geography of quality changes as transnational investment leads to new sites of production and consumption provides insight into the creation and maintenance of a geographically
differentiated yet still global-scale industry. In the following section, I draw on the literature on quality from agrofood studies to develop a framework for using quality to analyze processes of globalization. Examples from the surimi industry highlight the importance of quality in industrial production. The subsequent section further develops the case study of the surimi industry to show that a geography of quality affects industrial practices and contributes to the sociospatial structure of contemporary globalization. 

Geographies of Quality 

In researching some of the particular practices that constitute the contemporary agrofood industry, scholars have found that discussions of food quality have become increasingly important. Agrofood studies have conceptualized product quality and its role in geographies of food production and consumption in a number of different ways. Since foods from all over the world are now commonplace in supermarkets and restaurants in the developed world, many First-World consumers now enjoy the yearround availability of what used to be seasonal fruits and vegetables and have access to new varieties of produce and seafood as traders bring new products into the marketplace.
At the same time, however, consumers are also responding to food-contamination scares, biotechnology, and concern about the environmental effects of food production by being more choosy about the foods that they do and do not eat (Atkins and Bowler 2001; Goodman 1999). In researching the dynamics of these food industries, scholars have found that constructions of food quality are about much more than food safety. They suggest instead that quality is a socially constructed concept at the consumer level, which then works its way back through the commodity chain. In this view, quality is about consumers' changing perceptions and how their demands for foods of "high quality" affect material relations of food production, particularly for producers in the Third World (Arce and Marsden 1993; Goodman and Watts 1994; Marsden and Arce 1995). In these "buyer-driven commodity chains," the tastes and demands of retailers and consumers drive decisions and production relations throughout the commodity chain (Gereffi 1994). Here, quality, although socially defined, is about a set of physical characteristics that can be measured and standardized and that then have a material effect within systems of production. 

From this focus on the role of retailers and consumers in defining what counts as quality, scholars have developed an expanded way of viewing quality that focuses on social relations all along these commodity chains. Quality is actually constructed through the interrelationship among consumers, producers, traders, retailers, and so on (Busch and Tanaka 1996; Ilbery and Kneafsey 1998, 1999, 2000a; Marsden 1997; Marsden and Arce 1995; Ventura and van der Meulen 1994). In their framework for conceptualizing quality, Ilbery and Kneafsey (1999, 2000a) highlighted relations-- including power relations-among a variety of actors, the importance of the contexts of production-consumption relations, and the ways in which quality is often constructed through notions of place. In this view, quality is embedded in concrete social relations that occur as foods are produced, transported, sold, and consumed. Individual actors may have different ideas about what counts as a quality product, and these differences form a site of conflict within commodity circuits. Furthermore, issues, such as trust, historical relationships, and familiarity, play into these conflicts over product quality. 

For researchers, the implication is that if "quality" is produced as a complex social relation within commodity chains, then definitions of quality for particular commodities cannot be predetermined; instead, they must be established through empirical inquiry. However, in another, most recent, definition of quality, researchers explicitly delimited what can count as quality by treating it as opposed to-an alternative to—industrial production (Ilbery and Kneafsey 1998, 1999, 2000a, 2000b; Marsden 1998; Murdoch, Marsden, and Banks 2000; Ventura and van der Meulen 1994). For example, Murdoch, Marsden, and Banks argued that high-quality food production resides in areas that are marginal to the geography of globalization and industrialization. They stated that "local ecologies of quality food production are frequently to be found in areas that have escaped the industrialization processes that underpin globalization.... Those areas that have largely remained marginal to industrialized agriculture are generally the very areas where quality production might thrive" (2000, 108). In this view, the key tension is between food production that is global, industrial, and standard and that which is local, embedded, and quality. In other words, while recognizing that definitions are contested, scholars are now defining "quality" products as those that are differentiated from standard products.
Defined explicitly as that which is not industrial, standard, or mass-produced, quality is associated strictly with certain niche markets, such as organic produce, locally grown meats, or place-specific products in which producers and products are embedded in certain places and social relations. The place-based nature of quality was made explicit by Ilbery and Kneafsey, who argued that "both the construction and the certification of quality are increasingly being related to products from a specific region, in which use is made of local raw materials and production methods" (1999, 2210). Following this argument, their research has centered on the development of quality by labeling specialty food products with regional designations. From this perspective, a quality orientation is one possible path for regional economic development in the face of mass production and the general industrialization of food production, distribution, and retailing. 

Although I do not want to deny the importance of these niche markets or their potential for rural development, in this article I expand the definition of quality to include products that are produced, distributed, and consumed by industrial processing and mass markets. If quality is indeed socially
constructed through relationships all along commodity chains, then there is no reason to assume that it can exist only in some chains (the niche chains) but not in others (the industrial chains). Furthermore, defining quality in terms of place-specific products almost inverts the spatial definition of quality (and of globalization) suggested earlier: rather than highlighting the ways in which quality is constructed within spatially extensive commodity chains and has geographic variation, this definition treats quality as having a place of origin and a natural foundation. In this formulation, quality is associated with the local and more natural, both of which are opposed to industrial activity. In addition, although all the foregoing definitions of quality emphasize physical characteristics of foods, these characteristics are treated as the raw material out of which social actors construct specific meanings of quality. In contrast to these approaches, I suggest that it is important to explore how ideas of quality are negotiated and constructed within industrial production and the implications for the sociospatial organization of particular industries.

Quality in Industrial Food Production 

Examples from the surimi industry indicate some of the ways in which quality is a concern not just for shaping alternative, niche markets, but also for the industrial production of mass-produced items. First, several individuals who are involved in research and development in this industry have indicated that it is precisely the industrial nature of surimi that raises new concerns about quality. 

The advent of surimi technology into the fish processing arena has required a redefinition of the word "quality" as it has been traditionally applied.... A new attribute-that might be termed "functionality"-must be considered as being one aspect of surimi "quality." Functionality defines the ways in which a food ingredient such as surimi is able to perform in food systems.
(Lanier, Hamann, Wu, and Selfridge 1990, 258) 

Here, quality is not opposed to industrial production, but is precisely about the imbrication of fish, product, and production system. Functionality is about how an ingredient fits into ("performs" in) production systems, whether because of its color and texture or how well it can be manipulated by current technologies: quality is about whether an ingredient is functional within given practices and techniques. Thus, the quality of an individual product will have to be defined somewhat differently, depending on how that product fits into the larger industry. 

Second, although the quality of surimi seems to be about the conjunction of texture, color, flavor, and impurities-a set of physical properties-in practice, definitions of quality remain fluid. That quality within industrial production is still situational is recognized by the FAO/WHO Codex Alimentarius Commission, which stated in its Code of Practice for Frozen Surimi that although the code provides for essential quality requirements and can be used as a guideline for developing new quality assurance programs, since most of the practical information pertaining to the technology and hygiene of frozen surimi has been based upon experiences gained in Japan and in the United States of America, this Code is not intended to be strictly applied in all countries producing frozen surimi. The establishment of a code of any country, in accordance with this Code, will probably require the consideration of various conditions and consumers' tastes in the country concerned. In other words, a national code of practice of any country could be developed from the information contained in this Code supplemented by taking into consideration the species of fish and the various conditions of the country in question. (Codex Alimentarius Commission 2000, 475-6)

Quality as currently defined is about food safety, but is also recognized as being derived from a small array of situations that may not be generally applicable. Quality is a flexible concept, reflecting different experiences, tastes, and characteristics of fish. 

Third, definitions of the quality of surimi are intertwined with a formal grading system that is supposed to coordinate differences in quality within the global industry. Yet, many industry members complain that this system is not adequate, giving rise to ongoing concerns by producers and buyers about defining and being able to identify high- versus low-quality surimi.

There are no international standards for quality. On the raw-material side, producers set their own grades .... On the surimi-seafood side, grading is completely subjective. Needless to say, that opens the door to all sorts of formulations and business philosophies, which, in fact, may be why there are no official standards and why it's so important to judge for yourself. ("Special Focus: Surimi" 1999, 68) 

Or as one industry magazine proclaimed, "BUYER BEWARE: While surimi comes in a variety of grades ... it's important to remember that such grades are not an industry standard, but rather, reflect individual producers' specs" ("Surimi Seafoods" 1998, 64). These discussions about the adequacy of specific grading schema are colored by distinctions between "industrial" and "traditional" production. Several prominent researchers and developers have argued that the grading system as developed in Japan is suited to "artisan" production, but that industrial surimi production requires a different approach to quality, based on standardized methodologies and instrumentation (e.g., Lanier, Hamann, Wu, and Selfridge 1990, 263-6; Park and Morrissey 1994; see also Sylvia 1991). 

Rather than industrialization making quality less important, then, quality takes on new meanings precisely because surimi production is highly mechanized, surimi is traded as a global commodity, and surimi is used to make many products that are sold in mass markets. Furthermore, it is clear that the role of nature is not easily discerned from these examples: quality appears to be at once material and social, at once a set of physical characteristics and shaped by economic and cultural practices and perceptions about economic development. An analysis of quality as negotiated within industrial production-without predetermining what counts as quality-is facilitated by drawing on the second definition of quality discussed earlier, which focuses on quality as the outcome of interactions all along commodity chains. However, instead of focusing only on social relations and interactions, it is also important to conceptualize quality as the outcome of interactions of numerous elements and actors, only some of which we would call "social." In this sense, I propose a definition of quality as assemblages of political-economic, cultural, and natural relations (see Mansfield 2003, for more on the issue of the natural). Quality is not just a discursive expression of what people like, nor is it just a set of physical characteristics of the commodity. Instead, quality itself emerges from the complex sociomaterial relations of commodity production, trade, and consumption. 

This approach to quality is particularly useful for analyzing economic geographies of commodity production and the structure of global industries. A focus on quality as assemblages that are the outcome of specific interactions allows for a conception of commodity chains as sets of relations, out of which emerge differences-in this case, economic patterns. This focus on assemblages is also useful for resisting the urge to treat individual commodities as given, that is, as having a well-understood identity. Commodity chains bring sets of elements together in unique ways, creating different interactions and therefore different assemblages. The main stages of a generalized surimi commodity chain are fishing, primary processing (in which fish is formed into a surimi paste), international trade, secondary processing (forming the surimi paste into consumer products), and additional trade and marketing; factors at each of these stages contribute to quality assemblages (see Figure 1). Focusing on particular sets of interactions at and between stages of this commodity chain also highlights the ways that assemblages have unique spatialities; different assemblages occur as elements are brought together in particular times and places. It is the spatiality of these assemblages that engender what I have termed a geography of quality. Understanding this geography of quality is thus about looking at individual assemblages of processes and elements and comparing and contrasting the assemblages to understand how they are different, why, and what impact this difference has on industrial structure. Thus, treating quality as an assemblage is useful for understanding the economic geography of global industries without treating the global as dominant and heterogeneity as subsidiary.  


A Geography of Surimi Quality 

To examine the spatiality of quality assemblages in the surimi industry, this section tracks the variety of linkages among commodity chains, which comprise a flow of fish from fishing grounds to consumption. The geography of these chains has taken shape over the past quarter century as production, trade, and consumption of both surimi paste and surimi products has expanded to new sites. In addition to Japan, major new sites of surimi paste production include not only the United States, but also Thailand, Russia, South Korea, China and Hong Kong, Chile, and Argentina. Other still minor but growing sites include Vietnam, India, Peru, Mexico, and France. This paste is then exported primarily to Japan, but increasingly also to South Korea and Western Europe. The major new sites for production of surimi products include the United States (for domestic consumption), South Korea, Thailand, Singapore, and increasingly China, for consumption in Southeast Asia, Western Europe, and North America (see Figure 2). 

Japan-U.S. surimi trade reflects this changing geography of production and consumption: Japan's import of pollock surimi from the United States as a percentage of its total surimi imports declined from 90 percent around 1990 to 60 percent in the late 1990s, replaced by surimi from Southeast Asia and South America (calculated from Asakawa 1999). Similarly, throughout the 1990s, the share of U.S. exports of surimi that went to Japan declined from 90 percent to 75 percent, replaced by exports to other countries in Asia and the European Union (calculated from National Marine Fisheries Service (NMFS) 2000). Just as not all surimi comes from the same place, the types of surimi products available in different markets are not the same either. In Japan, there are a wide variety of fish cakes; in Southeast Asia, fish balls are particularly popular; and in the United States and Europe, the dominant form is imitation crab, often known as "krab." Producers thus use different types of surimi paste on the basis of the products that are popular in the markets they target. 
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The discussion of quality in this section is based on an analysis of industry and governmental publications and a series of interviews conducted as a part of a larger project on the changing structure of the global surimi industry. Industry and governmental publications are valuable sources that illuminate how quality is discussed in the public arena, highlight quality assemblages in different places, provide technical material about the production of quality, and offer historical perspectives about how quality has changed over time and space. Publications that were central to this analysis included technical handbooks; reports on development strategies and progress; surimi market reports; and articles in industry magazines, such as Seafood International and SeaFood Business. To supplement published documents, I conducted 24 interviews, during 1999 and 2000, with representatives from industry and fisheries agencies. Industry representatives were in both production and sales at firms from the United States, Japan, and Southeast Asia, although all but one interview was conducted in the United States. Individuals from fisheries agencies in the United States and Southeast Asia were involved in seafood marketing and research and development. Interviews were conducted either over the telephone or in person, including both formal visits to production facilities and less-formal interviews at industry settings, such as the San Francisco Seafood Show. 

In this section, I structure the discussion of the geography of quality around relationships between places involved in the surimi industry. The strategy is to write about these quality assemblages not as belonging to specific places, but instead as emerging from and contributing to relationships among places, firms, types of fish, and product forms. The discussion centers on seven different commodity chains, arranged approximately in the order in which they emerged. Thus, the narrative is structured as a network, following the nodes of connection that are formed with the development of new sites of production and consumption. The aim is not to explain variations in what people say about quality, but to show how differences in quality emerge through physical, technical, productive, and market relations and show that these differences influence the industry. Quality is not simply an analytical tool for understanding this industry; it is central within the surimi industry itself. Many definitions of quality center on the ways in which the physical characteristics of different fish translate into the characteristics of surimi, on the basis of variations in production techniques, combined with culturally specific food practices. This geography of quality affects material practices in terms of the types of fish used, methods of processing, locations of production, patterns of trade, and the range of products that are available in different markets. 

Domestic Japanese Surimi 

Surimi has a long history in Japan, where it has been used to make a variety of fish cakes, particularly kamaboko, which is an unflavored, steamed cake. The quality of both the surimi paste and the final surimi products is a central component of this traditional Japanese industry, and many producers make numerous grades of individual items. The central characteristic that distinguishes one grade from another is the texture: high-quality surimi is smooth and elastic and has a chewy "mouthfeel." This definition of quality is an assemblage of a number of different factors, including fish biology, processing technologies, and the products into which surimi is made. To create a smooth, chewy texture, fish are washed to isolate the fibrous proteins in the fish, and these proteins then set into a gel. To make gel of the proper texture, processors have to use extremely fresh fish (i.e., never frozen, ideally used within 24 hours of being caught), or the critical proteins disintegrate and do not set into a gel (MacDonald, Lanier, and Carvajal 2000; Park and Morrissey 2000). 

Starting in the early 1960s, Japanese producers used a new set of technologies to address these biochemical aspects of processing in new ways and thereby to expand their operations. These technologies included factory trawlers, in which processing equipment is deployed on the fishing vessels, and cryoprotectants, which are additives that protect the proteins from breaking down when frozen (Okada 1992). These new technologies allowed Japanese firms to change the temporal-spatial relationship between fishing and processing, in that they could process fish onboard fishing vessels and then freeze it before returning to Japan for secondary processing. These new capabilities allowed them to shift from relying on locally caught fish to exploiting the vast quantities of Alaska pollock from the North Pacific as their main source of fish for surimi production. Highquality, industrial production thus depended on the interactions among the fish, the processing techniques, and the chewy fish cakes into which the surimi paste was shaped. 

linking the United States and Japan 

The production and consumption of surimi remained almost exclusively Japanese through the 1970s. Expansion toward more global production came with political economic changes in the oceans from the 1970s to the 1980s as individual countries enclosed territory of the coastal oceans as national space. When the United States government declared a 200-mile zone in 1976, it enclosed a large portion of the productive fishing grounds of the North Pacific Ocean, and over the course of the next decade, a U.S. industry replaced Japanese fishers and processors in producing surimi from Alaska pollock (Mansfield 2001). 

The new U.S. surimi industry faced resistance from Japanese surimi firms, in part because these firms were being pushed out of the business that they themselves had developed, and thus resistance was a form of protectionism.
As a part of this resistance, Japanese firms refused to import U.S.processed surimi on quality grounds, arguing that although the U.S. firms were using the same fish and producing for the same market, they were unable to make highquality surimi. "It may be difficult ... for the US to produce high quality surimi, comparable to Japanese surimi processed on board" (Tanabe, Japan Marine Products Importers Association, quoted in "United States Top Seafood Supplier" 1989, 74). The reason given was the temporal-spatial relationship between catching and processing: Japanese buyers considered surimi produced at sea to be high grade, but automatically downgraded surimi produced onshore in the new Alaskan plants (even when these plants were owned by Japanese firms) (Lanier et al. 1990, 259). As U.S. government researchers argued, "Japanese importers categorize surimi into several grades, based partly on whether it was produced by at-sea or shore-based operations. The result is a multi-tiered, grade-dependent, hierarchy of the surimi product based on both real and perceived quality differences" (Sproul and Queirolo 1994, 35). 

As U.S. producers developed relationships with Japanese importers and U.S. factory trawlers entered the industry, these perceptions changed. A representative of one of the first U.S. firms involved in surimi processing stated that "when we first began producing surimi in the United States, the Japanese markets didn't trust the quality of surimi that the Americans produced.
In the past five years, we have developed loyal customers who prefer the products off our vessels" (Jensen 1992, 66). Currently, the majority of pollock surimi made in the United States is considered top grade, including that produced onshore in Alaska (see Ishikawa 1996, 20 for a breakdown of the grades). The United States is now the largest surimi producer and exporter in the world, exporting about 90,000 metric tons of surimi to Japan in 2000 (NMFS 2001), and U.S.based firms export all their top-grade surimi to Japan. As in the domestic Japanese commodity chain, quality in this case is based on a similar assemblage of relations among fish, processing, and product, with the additional factor of economic interaction and experience.

Linking Thailand and Japan 

As the U.S. industry excluded Japanese firms from the North Pacific, these firms began to look in new places for sources of fish for surimi production. 
In the late 1970s, several Japanese firms worked directly with Thai firms to have them produce surimi paste for export to Japan, where domestic firms would continue to do secondary processing. This Thai industry now exports over 60,000 metric tons of surimi each year to Japan (Asakawa 1999). Despite this growth, Thai surimi overall is considered of lower quality than that from the North Pacific, primarily because Thai firms use a variety of fish, rather than a single species, such as Alaska pollock, and these species are variable in their characteristics. As a group, these fish are generally darker than pollock, and the proteins do not set into a gel with the same strength and chewy mouthfeel as do pollock proteins. Processing is also different, in that there are no factory trawlers, so the fish is transported to land for initial processing. Overall, the result of these shifts in types of fish and processing methods is that the surimi that the Thai industry produces has different qualities than that in other commodity chains.  

The outcome is that even though Japanese firms have turned to Thai companies to provide an alternative source of surimi, much of this surimi is unsuitable for traditional products, such as kamaboko. The quality assemblage has not worked simply to substitute Thai surimi for U.S.-produced pollock surimi.
Instead, concurrent shifts in the types of products for which this surimi is used have contributed to new definitions of quality, which allow this Thai industry to be successful. A central change has been a shift in the array of Japanese surimi products as domestic producers work continually to innovate new products. Along with imitation crab legs, first developed in the 1970s, new products include softer, less chewy items, such as surimi burgers, hanpen (a product with the consistency of marshmallows), and a range of fried products in a variety of shapes and flavors. Because the majority of these new products are softer, fried, and/or flavored, surimi with lower gel strength and darker color does not detract from these products, and the fact that they are fried or flavored can mask subtle distinctions between higher- and lower-grade surimi paste. These new products may contain as little as 10 percent high-grade surimi (Ishikawa 1996). The result is that lowergrade surimi, such as that produced in Thailand, is in high demand on the market today. Changes in quality thus tie together the Japanese and Thai surimi industries: the firms that make these new products rely on access to less expensive surimi, and the Thai surimi makers rely on new markets in Japan. 

Linking Thailand and Singapore 

Just as the changing relationship between Thai and Japanese producers has created a new quality assemblage, additional changes in surimi as a product have occurred as consumption, too, has spread to new places. Expanding consumption has led to the development of new surimi products, which creates new interactions among fish, processing, and products. One new market that has had a direct impact on the Thai surimi industry is the market in Singapore, where surimi is now being used in fish balls, which have a long history in this region, particularly in Chinese communities. Traditionally, fish balls have been made with fresh, minced fish, but over the past two decades, spurred, in part, by the efforts of the Southeast Asian Fisheries Development Center, there has been a strong shift to using surimi as the main ingredient.
Today there are approximately 40 surimi products manufacturers in Singapore, the majority of which produce fish balls for the domestic market, and daily consumption of fish balls is 60 to 70 metric tons (industry interview).
Attributes of surimi that make it particularly suitable for use in fish balls include the elastic, chewy texture that surimi yields and the fact that as a processed product, it is less vulnerable to food-safety problems.
Furthermore, the quality parameters of surimi for fish balls are not as narrow as for kamaboko production; Singaporean manufacturers are able to use the lower-grade surimi produced in the Thai industry, while they emphasize the freshness of the final product. Thus, these changes in surimi as a
commodity throughout the production process (in both Thailand and Singapore) have created a new quality assemblage that facilitates new linkages in the surimi industry overall. 

Linking the United States and South Korea 

Other shifts of this type come as both local and transnational firms and development agencies, looking for opportunities within the global industry, start new industries in new places, using new species of fish. In several cases, the biochemical characteristics of these fish create quality problems
and thus present technological challenges for using the species in surimi production. One prominent example is Pacific whiting (Merluccius productus), along the West Coast of the United States. Although abundant, this fish has an enzyme that destroys the protein almost immediately upon death, making it difficult to use the fish either fresh or in surimi production.
Researchers found that the use of chemical additives during initial surimi processing slowed the enzymatic process enough to make whiting a viable option for surimi production. However, even with these additives, the gel strength of whiting surimi is generally lower than that of pollock surimi,
and the additives themselves made whiting surimi less desirable to Japanese importers. As with the new Thai surimi coming into production, these new interactions did not produce a successful quality assemblage that facilitated linkages between U.S. and Japanese firms, which was the original goal of whiting producers. 

Instead of exporting this new whiting surimi to Japan, U.S. firms sell it in two new markets, each of which is based on different expectations and quality assemblages. The first market is a U.S. domestic industry that uses surimi in the form of "imitation" products, such as imitation crab, lobster, or scallops. Although imitation products that are made from whiting surimi are considered lower quality than those made from pollock, many firms look to minimize their costs by mixing pollock and whiting (Mansfield 2003). The second market is South Korea, where, in the 1970s, firms began producing surimi as a substitute for raw fish in domestic products, such as fried fish cakes and fish sausage. Spurred by efforts of the National Fisheries Administration, Korean firms developed their capacity to use a variety of local and regional fish species for surimi, including Alaska pollock from Russian waters. State agencies chose to focus on surimi in their efforts to "modernize" the fishery sector because it was a "symbol of the industrialization of seafood" that was also a highquality, low-cost source of protein for the domestic population (Kim 1990, 659-70). By the early 1980s, Korean consumption of surimi products had increased to almost 65,000 metric tons, and there were a variety of grades of the main surimi products (Kim 1990; Sribhibhadh 1990, 415). As the industry continued to grow, Korean firms also turned to imports of surimi paste to meet production demands. Today, these firms are the main buyers of low-grade surimi on the world market, including the majority of U.S.-produced whiting surimi (Fish and Information Services (FIS) 1999, 19 July; 2000, 19 April). This assemblage includes relationships among the functional characteristics of fish and the surimi paste, the types of surimi products, and the desire to industrialize seafood production to provide an inexpensive source of protein. 

A New European Industry 

Whereas the majority of these sociospatial linkages within the industry have involved international trade of surimi paste to provide for secondary processing domestically, trade in surimi products themselves is on the rise. Of particular importance are the South Korean and Thai industries, which are now producing relatively inexpensive, lower-grade imitation products (e.g., imitation crab) for export; their main markets are in the European Union, especially France and Spain (de Franssu 1992; European Commission 2000; FIS 2000,27 September; Park 2000). Today, industry members view Europe as the major growth market in the global surimi industry. The growth of this European market has stimulated production not only in East and Southeast Asia, but also within Europe. Although surin-ii production (both paste and products) within Europe is quite low, there are now several surimi products firms in France that rely on mid- to high-grade surimi paste imports from the United States (pollock surimi) and from the new industries in Chile and Argentina that make surimi from southern blue whiting. These European firms are beginning to make a variety of "stand-alone" (instead of imitation) products, such as surimi pates and terrines, for which taste is much more important than price. The overall sense is that "European customers are more quality oriented than North American ones; they are more willing to pay for quality" (McIlravy, Tyson Seafood, quoted in "Surimi Suffers from a Yen for Extremes" 1998, 29). To ensure this emphasis on
quality production, there is now an association of French surimi firms (Adusur) that has developed a quality assurance program for the domestic industry. This combination of factors indicates that a new quality assemblage is taking shape through relationships between the developing European market and surimi producers around the world. 

Changes in U.S. Production 

Within the global industry, there is ongoing concern about the disparity between grades now in demand on the world market and those the U.S. industry-still the largest producer-generally makes. In Japan, the only market for top-grade surimi (FIS 2000, 15 March), the demand for top grades is declining, yet the U.S.-based industry continues to produce large quantities of the highest-grade surimi (FIS 1999, 9 July, 19 July, 21 October; 2000, 15 March, 20 April; Ishikawa 1996). As a result, in part, of U.S. regulatory changes, firms have actually increased the quality of their product by switching their focus "from throughput to output," where throughput is about processing as fast as possible and output is oriented toward increasing both the quantity and quality of surimi (industry interview). One sales agent, who focuses on the Japanese market, complained this is a "very big problem" as "producers pressure" him to sell top grades when customers actually want mid-grades, comparable to those produced by the Thai industry. At the same time, however, the focus on "output" has meant that firms are also using new technologies, such as centrifuges, to "scavenge" as much of the fish protein as possible (industry interview; see also Chambers 1999). Although the resulting surimi has a low gel strength and is labeled "recovery" or "off' grade, U.S. producers have been able to find markets in Japan and South Korea for the surimi made from these last bits of centrifuged fish protein (FIS 2000, 26 May; also industry interview). These changes in the United States reflect the changing geography of production and consumption within the global surimi industry, such that new definitions of quality-what was once low grade is now in high demand-work to structure production strategies as well as trade relationships and consumption patterns. 

Conclusion 

The rise of new quality assemblages around new sets of sociospatial linkages creates changes in the global industry, which can affect individual industries and their opportunities and strategies. Yet, at the same time, quality still serves to differentiate between commodity chains, such that sociospatial differences cannot be subsumed into a single story of global change. As the industry has become more global in scope, it is not simply that prior definitions of surimi quality have been expanded to encompass the entire industry or that old definitions have been replaced by new ones. Global expansion of both consumption and production is based precisely on differentiating product types, based on the types of fish used, the processing methods and productive strategies, and the final products available in different markets. Fundamental to these processes of differentiation have been distinctions based on quality, where some fish, processing methods, and resulting surimi are seen as "high quality" and others of "low quality." Surimi is not a fully substitutable product, produced and consumed within a fully integrated global industry. Instead, distinctions that are based on quality give the surimi industry a complex geography, and it is precisely these distinctions that have facilitated the development of production and consumption on a global scale. Because different quality assemblages work in different commodity chains, they shape the flow of fish both within and between regional formations of production, trade, and consumption. Flows of fish between Southeast Asia and Japan, for example, are different from those between the United States and Japan, based, in part, on a variety of interactions that coalesce into particular ideas about quality that shape patterns of supply and demand. Yet quality serves not only to forge successful interconnections within the industry, but also to create points of disconnection. Quality assemblages may be unsuccessful in that there can be a mismatch among, for example, the characteristics of the fish, processing methods, and end products and their uses. These mismatches can lead firms to search for new opportunities, creating different points of connections around different quality assemblages. 

Although surimi is graded on a scale from low to high, in practice, definitions are much more complex. Definitions of quality that prevail in the pollock-kamaboko industry are not ubiquitous, but neither have they been replaced by other, simple definitions. As was pointed out earlier, industry members themselves explicitly define quality through complex interrelations among the physical characteristics of fish, "functionality" within processing, trust and experience between firms, and the historical trajectories of individual industries. 
What counts as quality includes the whole set of interactions along commodity chains and how surimi of different qualities works within these chains.
What is called low quality can work within changing practices of production and consumption; in other words, changing definitions challenge the simple high-low binary by creating quality assemblages that do not fit this simple distinction. The development of new transnational commodity chains creates new sets of interactions that create different constellations of what counts
as quality-a geography of quality. That is, because quality emerges through specific interactions, it necessarily encompasses diversity, particularly as it develops within a global industry. It is also critical to point out that despite these quality distinctions, all surimi is produced industrially.
These findings contradict current perspectives that treat industrial and quality production as mutually exclusive by creating an opposition between forms of production that are industrial, global, and standard and those that are niche, local, and quality. 

In this sense, it is overly simplistic to say that different definitions of quality simply exist in one place or another or that quality has a place of origin. The intention is not to posit interaction as "local" and therefore difference as place specific; rather, by analyzing quality along commodity chains, the intention is to treat interaction itself as spatially extensive.
This geography is not simply about differences between spatially distinct places, but about patterns of difference that can include such things as trade flows, technology transfer, and new sites of production. Where quality can reflect a geography of difference, it also contributes to the geography
of heterogeneous interactions. This focus on the geography of quality as a form of global relation is different from investigating the relationship between globalization and local specificity or from starting with the global and investigating how globalization produces differences. Instead, this analysis shows that difference and heterogeneous practice produce global processes and interactions. 
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