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Propositions (Stellingen)

1. Quality management practices are of essential importance for the business
performance of pork processors in China (#his thesis).

2. The combination of formal and relational governance mechanisms is the best
way to ensure cffective quality management in pork supply chains in China

(this thesis).

3. To improve quality, the traditional mindset of managers in the Chinese
pork processing industry should be changed from opportunism to trusted
relacionships with suppliers and business customers.

4. To understand the complexity of food quality management, ewo paradigms,
one stemming from the technological discipline and one stemming from the

managerial discipline need to be combined.

S. Supply chain management can offer small producers in China a gateway to
- enter modern society.

6. Traditional business practices and relationships in China can be integrated in
global value chains.

Stellingen beborende bij bet proefschrift

Supply chain integration, quality management and firm
performance in the pork processing industry in China

Wageningen, 17 June 2009
Jiqin Han
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Chapter l. Introduction

You are not obliged to manage quality. You can also choose to go out of business.
W.E. Deming, 1986

Quality management and supply chain management issues have dominated the discussion
in management research and have been on the agenda of most manufacturing and service
organizations in the last few decades (Tan, 2001; Tan ef al.,, 2002; Robinson and Malhotra,
2005). The core propositions underlying these two areas of research is that the application of
quality management (QM) and supply chain management (SCM) practiceslead to competitive
advantage and superior performance (e.g. Armistead and Mapes, 1993; Narasimhan and
Carter, 1998; Tan ez a/., 1999; Kim, 2006; Kaynak, 2003). Although scholars and practitioners
generally agree abour the importance of QM and SCM, the factors that undexlie the process
of achieving good practices in QM and SCM are much less explored, especially in developing
countries. The main objective of this book is to identify the critical success factors of QM and
SCM that contribute to higher performance of pork processing firms in China. It thercby
aims to provide an integrated perspective of the impact of these two research areas on firm
performance in the fast emerging pork sector in China.

The chapter starts with the introduction of the research background regarding China’s pork
supply chain. Section 1.2 addresses the problem statemnent and the research questions we
are going to deal with in this study. Then, Section 1.3 discusses the theoretical outlines and
rescarch design. The chapter ends with an outline of the book in Section 1.4,

1.1 Research background

Until about the early 1980s, diets with daily consumprtion of milk and meat were the privilege
of OECD country citizens and a small wealthy class elsewhere. For most people in Africa
and Asia, meat, milk and eggs were an unaffordable luxury, consumed only on rare occasions.
However, in the 1990s China overtook the United States and the entire European Union of
then 15 countries in terms of animal production (Livestock report, 2006). At the same time
consumption has increased accordingly. Huge developments have also taken place in the potk
sector since the government removed state procurement quotas and price controls in 1985.
Since 1990, China has become the largest pork production and consumption country in the
world. The total pork production reached nearly 52 million tonnes in 20086, accounting for
more than 50% of pork production in the world (China Staistical Yearbook, 2007). The
second largest pork production country in that year was the USA (USDA, 2007), accounting
for more than 10% of total pork producrion in the world {Reddington, 2008). China is also
the largest pork consumption country in the world. In 2006, pork consumption in China
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accounted for half of the world pork consumption, with an average of 39.6kg! per capita
{Deng, 2007). Although among the main meat varieties pork, beef and mutton, and poultry,
the proportion of potk consumption decreased from 85% in 1985 to 64% in 2006 (Deng,
2007), pork consumption increased in absolute terms and it is still the most popular meat in
China. A detailed description for the pork sector in China is available in Chapter 2 of this
book {chapter on research domain). This part focuses on the most important chacacteristics
Ofthc sector

The features mentioned by Ruben ef 2/, (2007} with regard to transactions between companies

in developing countries also prevail in the pork sector in China:

1. Uncertainty: Business rransactions are subject to uncerwinty regarding quanticy,
quality, delivery conditions, and price. These uncertainties are caused by poor physical
infrastructures {storage/cooling facilities, roads, telecommunication, etc.), weak
institutional infrastructures and unbalanced trade relationships.

2. Poor information exchange: Transactions need to be supported by information on
characreristics of the product/setvice, production, and delivery conditions, etc. At present,
information exchange in pork supply chains in China is still hampered by large information
asymmetries between chain partners due to inadequate communication infrastructures,
especially in the upstteam pork chain.

3. Opportunism: Uncertaintics about supply and demand may easily force members at
different stages in the chain to adopt opportunistic behaviour so as to be able to sell their
products.

4. Limited investment: Modern retail driven food chains require investment in cooling
facilities, transportation means and information & communication technology. In China,
the investment in this sector is still very limited, especially in small companies.

Figure 1.1 presents the potk supply chain in China. In addition to the above-mentioned
features, several other characteristics of the chain can be distinguished.

Firstly, the fragmentation of the sector induces high transaction cost. Contrary to the USA,
the Netherlands and other developed countries, China’s leading position in potk production is
accomplished by alarge number of small farmers. Many backyard-houscholds raise 1 to 5 hogs
in simple housing facilities. Although commercial operations and specialised households are
growing, they provide only about 20% of all hogs in China. The remaining 80% of the hogs
are provided by backyard farms (Pan and Kinsey, 2002), implying production arrangements
inducing high transaction costs. Slaughtering plants or processors depend on traders to collect
hogs from small farm houscholds to acquire a certain lot size. Figure 1.1 shows the important

! The data for average per capita possession (total national production divided by national population) is used due
to problematic statistics for pork consumption in China. The per capita consumption of pork products was 20.15
kg for urban households and 15.62kg for rural houscholds in 2005, However the average per capita possession of
potk products was 38.3 kg. Export of potk products only accounced for 385,967 metric tonnes that year (China
Statistical Yearbook, 2006; Bean and Zhang, 2007).
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Figure 1.1 Chind's pork supply chain (adapted from Pan and Kinsey, 2002).

role of the traders/agents in bridging buyer-supplier relationship. Fragmentation also exists
in the pork slaughtering stage. In 2004, there were altogether abour 30,000 designated meat
slaughterhouses in China. Of those, only 7% are regarded as ‘scale companies’? (Deng,
2005). As pork production and consumption is still the main source of animal protein for
Chinese consumers, pork slaughtering and processing firms> accounted for 80% of the 30,000
designated meat slaughterhouses. In the last few years, there has been a consolidation process
in the meat secror in China. The number of slanghterhouses decreased to 25,000 in 2006.
Some municipal governments provided subsidies to support the merger or closing down
of slanghterhouses. Though the consolidation is strongly promoted by the various levels of
authorities, the small slaughterhouse will still prevail for the next decade in China®,

Secondly, governance arrangements in Chinese pork supply chains are diversifying. Previous
empirical research has indicated that traditional spot market transactions are still the most
popular market channel for farmers in China 1o sell their hogs. However, leading meat-
processors like Shineway and Yurun Co. Ltd. have established closer vertical coordination
with their retailers in recent years through franchise and long-term contracts (Zhou and Dai,
2005). They have invested heavily in developing cold chains and providing consumers with
brand products.

Finally, Chinese consumets are becoming more aware of quality and safety. Studies show that
it has become one of the most important concerns of consumers in purchasing pork products

2 The classification of the meat companies is not well developed in China at the moment. ‘Scale Companies’ is
usually used to refer vo those companies with annual sales of more than RMB 5 million Yuan {approximately
500,000 €).

* As pork slaughrering is the first stage of processing (Boal, 2006), we refer pork slaughterhouses and processors as
‘pork processors’ or ‘pork processing firms' in our study, under conditions that no necessicy in the differentiation
of the two terms is needed.

# Expert interview in Nanjing Designared Pork Slaugheering Adminiscrative Office in October 2007.

Supply chain integration, quality management and firm porformance 17



Chapter |

{e.g. Wu, 2006). Therefore, pork quality and safety has become the major constraint on the
further development of the sector and on competitiveness in the international market (Dong
and Hou, 2005; Wu, 2006). In this regard, the above-mentioned sector fragmentation is one
of the most important sources of quality and safety problems. Due to scattered backyard
production, it is very difficult for processors to monitor the hog production processes. Lack
of monitoring could be one of the factors explaining the high drug residues and the existence
of illegal slaughterhouses in China (Pan and Kinsey, 2002; Pan, 2004). Barriers also exist in the
application of modern technology in hog production due to the limited education of most of
the producers (Han ez 4/, 2006). Another important reason is animal disease. The outbreak
of the Porcine Reproductive and Respiratory Syndrome {PRRS) disease, also known as Blue
Ear Disease, resulted in a substantial reduction in pork production in China in 2006.

Small-scale backyard farming operations are declining but remain dominant. This type of
production model presents problems, including non standardised hog sizes and discase concrol
difhiculties. How successful China will be in establishing stringent disease and food safery
controls remains to be seen (Boal, 2006). To solve the problems of the Chinese pork sector and
improve the comperitiveness of the pork processing firms, the integration between production
and marketing may provide a possible solution. Nowadays final consumer goods have gone
through many hands and crossed many borders. Quality problems in one stage may cause
problems for the whole industry. The 2008 Chinese milk scandal is just one example. The
scandal has affected countries on all continents®.

1.2 Problem statement and research questions

Across the pork sector, particularly in developed countries, the pork industry is being forced to
operate with increasingly stringent requirements regarding food quality and within a stricter
regulatory environment. The numerous food scandals relating to the pork supply chain in
recent years call for betrer management and coordination among the stakeholders of the
chain, for example, the Jinhua Ham Incident’ in November 2003 in Zhejiang province,

3 heep://enwikipedia.org/wiki/2008_baby_milk_scandal.

¢ The Jinhua Ham Incident’ was caused by several small producers of Jinhua hams. They produced out of season
hams during warmer monchs and treated their hams with pesticides to prevent spoilage and insect infestation, The
hams were soaked in the pesticide Dichlorves, which is a volarile organophosphate insecricide used for fumigation.
The incident was fiest reported by the media. It strongly affected che legitimate makers of the ham and caused 2
sharp drop-offin the macket demand for this famous pork product with more than 1000 years of history (http://
en.wikipedia.org/Jinhua_ham, accessed on Jan. 30, 2009; Chen ez al,, 2007),

18 Supply chain integration, quality management and firm performance
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outbreak of Streptococcus suis’ in swine and humans in June 2005 in Sichuan province and

the outbreak of Clenbuterol food poisoning in November 2008 in Zhejiang province®. The
Chinese government has responded to these incidents with food quality and safety laws and
regulations and by reinforcing the awareness of chain participants’ social responsibility. Greac
efforts have also been made in the development of agricultural industrialization. Although the
Chinese government has done much to stimulate firms to implement quality management and
improve product quality, there has not been satisfactory progress.

Being the largest country in economic transition, China will still be dominated by large
numbers of backyard hog producers, small slaughterhouses and processors suffering from poor
facilicies and low-grade technology, and the traditional outlets of wet market and wholesale
markets. Though supermatkets and specialised stores established by pork processors are
playing a more important rolc and becoming more attractive to the Chinese consumers, the
market share for potk products in these outlets is still limited (Dai ez 4/, 2006).

To deal with the challenges facing the Chinese pork sector, the stakeholders need a new mindset
for managing buyer-supplier relationships in the potk supply chain in order to improve QM
and firm performance of the pork processing sector. Efforts by the legislative institutions as
well as the researchers and practitioners should be directed at:

¢ identifying the key QM practices and how they contribute to firm performance;

» identifying the critical factors in SCM and how they contribute to firm performance;

¢ aligning appropriate governance mechanisms with QM practices;

s making strategy choices that strengthen QM and firm performance.

1.2.1 Efforts to identify the key QM practices contributing to higher firm
performance

Many companies have adopted quality programs as a reaction to a changing and challenging
competitive environment {Lee and Fawcett, 2002). There arc as many different approaches
to quality management as there are businesses (Evans and Dean Jr.,, 2000). Both the popular

7 The outbreak of Streptococcus suis began in fate June 2005, In the first week of August, there were 641 cases in pigs
with 219 deaths, and 206 cases in humans with 38 deaths. Streptococcus suis is a zoonotic discase caused by a gram
positive bacteria which is endemic in most pig rearing countries of the world. Human infections with Strepeococcus suis
can result in meningitis, septicemia, permanent hearing Joss (in 50% of cases), pneumonia, endocarditis, arthritis, and
toxic shock syndrome. Transmission among swine occurs through the air and through direct contact with secretions
and blood of infected pigs. Piglets can be infected during birth. Transmission to humans occurs when skin wounds,
or possibly mucous membranes, are contaminated by the blood or secretions of infected pigs (http://www.aphis.usda,
gov/vs/ceah/cei/taffemergingdiseasenotice_files/strep_snis_china.htm, accessed on Jan. 30, 2009).

# Since Navember 10, 2008, 70 employees of the Zhongmao Plastics Products Company in Zhejiang province,
China, have been diagnosed with the poisoning of clenbuterol. According to the data available, there have been
18 clenburerol food poisoning cases in China since 1998. More than 1,700 people have been poisoned, with
one confirmed death {The PigSite News Desk, 2008, heep:/ /www.thepigsite.com/swinenews/ 19698 /outbreak-
of-clenburerol-food-poisoning).

Supply chain integration, quality management and firm performance 19


http://www.aphis.usda
http://www.thepigsite.com/swinenews/19698/outbreakof-clenbuterol-food-poisoning
http://www.thepigsite.com/swinenews/19698/outbreakof-clenbuterol-food-poisoning

Chapter |

press and academic journals have published a plechora of articles describing both successtul
and unsuccessful efforts at implementing QM in the past decade (Kaynak, 2003). Most studies
have analysed the relationship between QM practices and their effects on firm performance,
elements that affect QM implementation, and the major barriers to quality program success
(e.g. Das et al., 2000; Lee er al, 2002; Kaynak, 2003; Mehra ef 4., 2001; Soltani, 2005).
The QM practices focused on these studies generally include: management leadership, role
of the quality department, training, employee relations, quality data and reporting, supplier
quality management, product/service design and process management (Kaynak, 2003). In
these studies there is a consensus that total quality management {TQM) is a way of managing
an organization to improve its overall cffectiveness and performance. However, how specific
QM practices contribute to various performance levels has not yet been investigated.

1.2.2 Efforts to identify critical factors in SCM contributing to higher firm
performance

In Europe, competitive pressures, together with regulatory and industry responses to food
safety and quality issues already in the 1990s had impacted on the development of coordinated
supply chains between retailers, processors and farmers (Fearne, 1998). This kind of chain-
wide integration of quality management systems is regarded as the best strategy to deal with
complex quality demands because no individual firm is able to handle quality on its own (Omta
et 4k, 2002). Therefore, more and more companies are using the SCM philosophy to operate
inter-organizarionally and merge both strategic initiatives and upstream and downstream
processes in the chain to achieve business excellence (Robinson and Malhotra, 2005).

The characteristics of perishable product supply chains imply that transaction and product
quality attribuces are strongly dependent on supply chain coordination, while at the same time
organizational adjustment mechanisms should be used to call upon an endogenous process
of supply chain integration (SCI} and optimization {Ruben ¢# 2Z, 2007). The integration of
supply chains has been described by Clancy as: °... attempr to elevate the linkages within each
component of the chain, (to facilitate) better decision making [and] to get all the picces of
the chain to interact in a more efficient way [and thus]...create supply chain visibility [and]
identify bottlenecks’ {Clancy, cited in (Putzger, 1998}).

The benefits of SCI for the profit and competitive position of the companies has been
empirically tested by some scholars. For example, Zailani and Rajagopal {2005) conducted a
large survey in US and East Asian companies and found out that a successful SCI helps bring
the organization to a higher level of growth and market share. Johnson {1999) shows, via
a survey of industrial equipment distributors, that strategic integration results in enhanced
economic reward for the firm.

Firms are at the centre of a network of suppliers and buyers. To improve supply chain
efficiency and performance, firms are required to answer important questions such as what

0 Supply chain integration, quality management and firm performance
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key suppliers and buyers to coordinate and what key supply chain processes to integrate. For
example, the ultimate goal of SCM is accurate information and a smooth, continual high-
quality product flow between partners to maximise buyer satisfaction {Van der Vorst, 2000).
Once a firm decides to invest in information technology and logistics management, managers
will face important questions: such as whether these investment initiatives will contribute to
QM and firm performance? Will information technology contribute positively to logistics
management? Previous research on the application of information technology and integrated

logistics management has emphasised their relationships with firm performance (Stank ez 4f.,
2001; Wang ez al., 2006).

1.2.3 Efforts to align governance mechanisms and QM

For analysing economic organization between firms Transaction Cost Economics (TCE)
has been arguably the dominant theory (Rindfleisch and Heide, 1997; Leiblein, 2003). TCE
focuses on governance structures, in which the term ‘governance’ is broadly defined as ‘mode
of organization’ (Willtamson, 1991). Governance is viewed in terms of particular mechanisms
supporting an cconomic transaction where there is an exchange of property rights. Three
assumptions that undetlie decisions on a given governance mechanism are important in TCE,
bounded rationality, opportunistic behaviour and information asymmetry (Rindfleisch and
Heide, 1997}). TCE has conceptualised three general types of governance forms: markets,
vertical integration and hybrid or intermediate mechanisms. A popular way for firms to
safeguard against opportunism and information asymmetry is to integrate with their suppliers.
Moreover, integrated collaboration can reduce coordination costs and increase control over
investments { Williamson, 1991; Buvik and Reve, 2001).

TCE has especially emphasised the importance of investments in choosing the right governance
form, which makes it a very useful theory in this study. To assure the quality of products, irms
have made transaction-specific human and physical investments (Ahire and Dreyfus, 2000;
Van Plaggenhoef, 2007}, for example advanced production equipment and technology as well
as training employees to use the equipment and technology. In addition, employees are trained
to handle the buyer’s quality requirements (Claro ez 4f,, 2003).

Quality and certification schemes in the supply chain lead to increased control and more
integrated governance, such as long-term contracts. Mechanisms like output quality control
and residual claimancy’ are common in any food chains. Since the 1990s, Western retailers
have defined various standards for the production and processing of food, such as British
Retail Consortium (BRC), EUREP-GAP, and SQF. These standards are now applied by
supermarkets and importers to coordinate supply chain activities and control food quality
and safety (Ruben ez 4/, 2007). This implies that more integrated governance mechanisms are

? Moral hazard is 2 problem typical of information asymmerry. Closer coordination in the buyer-supplier
relationship is increasingly important for reducing moral hazard. Both sides can therefore claim mutual benefic
resulting from better quality products.
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in general accompanied by integrated quality systems. Transaction cost economics offers one
perspective on the relationship between governance arrangements and product quality. One
class of transaction costs are measurement or information costs {Hobbs, 1996), which include
the cost of searching for information about buyers or scllets in the market, quality inspection
and price negotiation. When quality ateribures are difhicult to measure, information asymmetry
may occur and producers may engage in opportunistic behaviour. This is expected to lead to
contracts with added security features to mitigate the hazard (Martinez and Zering, 2004).

Given the importance of contractual governance mechanisms in quality management, sotne
researchers argue that in practice, a ‘complete’ contract is very difficult to make (c.g. Poppo
and Zenger, 2002), especially in developing countries with pootly developed institutional
structures. Many companies tend to prefer relational contracts implying interpersonal
refationships and wust (Ruben ez 2, 2007). An ongoing relationship generally fosters trust
and enables trading partners to adopt more flexible models of cooperation and create value
together (Yu ez al., 2006) This is the major view of relational exchange theory {(MacNeil, 1978,
1980). Relational governance is therefore included in this study in addition to the other two
dominant governance mechanisms in China’s pork supply chains, spot marker and formal
contraceual governance.

1.2.4 Efforts to make strategic choices that strengthen QM and firm
performance

The strategy of a firm provides its overall direction by specifying the firm’s objectives, developing
policies and plans to achieve these objectives and allocating resources to implement these
palicies and plans (Johnson and Scholes, 1999). The strategy literature makes an assumption
thar the appropriatencss of a irm’s strategy can be defined in terms of the alignment - thar
is the fit, march, coalignment or congruence - of its strategy with both its external and its
internal contingencies (Lawrence and Lorsch, 1967; Miles and Snow, 1994; Verda Jover ez
al., 2005). Where internal fit requires that a chosen strategy is in compliance with the firm’s
internal structures and processes, external fit demands that a firm matches its strategy with the
opportunities and threats provided by the external environment (Lawrence and Lorsch, 1967).
Ie is chus important for companies to find the right balance between the relevant contingencies
in the business environment (external fit) and the firm’s internal resources, competencies and
capabilities (internal fit). For agribusiness companies, good QM practices are critical resources
and competencies for them to make competitive advantage in the (inter)national marketplace.
Though some of the studies have empirically supported the proposition that QM practices
are contingent on a firm’s manufacturing strategy context (e.g. Reed ez al, 1996; Sousa and
Voss, 2001), the question of whether positive QM practices-firm performance is monotonic
across different strategics has not been fully investigated (Matsuno and Mentzer, 2000). Allen
and Helmes (2006) also reveal that prior studies have not linked specific strategic practices
with each strategy type and exploration of the association between the specific practices
and overall organization performance are limited. We would thus like to investigate the
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potential moderating role of strategy in the relationship berween firm’s QM practices and firm
performance. In addition to this, attention is also given to the external fit of the companies.

Public institutions are heavily involved in food safety and quality management. Several studies
have clearly indicated the role of government legislation on more strict QM practices applied
by the chain members. For example, the evolution of partnerships in British beef supply
chains owed much to the 1990 Food Safety Act (Fearne, 1998). Proactive support of the
technological infrastructure by the government and the conduciveness of the industrial and
national technology climate is a catalyst for firms to achieve the full technological potential and
improve firm performance (Sharif, 1994). In the present era of deregulation, privatization and
increasing global market competition, most industries in developing countries have realised
that better technology is needed for the survival of their enterprises. They acknowledge that
technological considerations must be properly incorporated into overall business strategies
(Sharif, 1994). We then ask ourselves such questions: what is the impact of government
support on fitm performance? Will the choice for a certain strategy strengthen the impact of
government support on firm performance?

Despite the great importance and significance of agri-food SCM in cost reduction and
maximizing market opportunities, it is still a new concept for the agribusiness sector in
China. The catliest research on agri-food supply chain issues appeared in 1999. Moreover,
the existing research is limited to qualitative analysis of the problems in the supply chains.
There is a shortage of reliable and validated constructs and models for agri-food SCM
based on quantitative research (Liu et 4/, 2008). To the best of our knowledge, none of the
theoretical models and quantitative studies covers the interactions among integrated SCM,
QM practices, governance structure and firm performance of the pork processing industries in
China. Therefore, the objective of this study is to identify the critical success factors of SCM
and QM practices on firm performance of the pork processing firms in China. We investigate
the current situacion of Chinese pork chains and the mechanism of supply chain governance
and quality management in the chain. By identifying the critical clements in SCM and QM
practices, we aim to contribure to successful quality management of the pork supply chain
in China. To fulfil this objective, the present study addresses the following central research
question:

What are the key factors in supply chain management and quality management that affect
the performance of pork processing firms in China and how do governance mechanisms align
with quality management processes in pork processing firms?

To answer this central research question, we attempt to deconstruct the above-mentioned four
key research elements: supply chain integration, quality management pracrices, governance
structure and firm performance, and examine their interactions through empirical studies.
Understanding the interaction of these four major factors may contribute to a better
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theoretical and empirical understanding of the critical success factors for firm performance. In
the following we will formulate the five sub-questions of our research.

The relationships between supply chain management and quality management and the lack
of research into combining the two perspectives were already mentioned in Section 1.2 of chis
chapter. We therefore propose the first research question:

RQI: What is the joint impact of supply chain integration and guality management
practices on firm performance in the pork sector in China?

In the last decade, the application of integrated information technology (IIT') and integrated
logistics management (ILM) has drastically changed the way companies operate their
production and distribution systems (Chiu, 1995). IIT and ILM form the structural and
infrasteuctural processes relating to the transformation of materials into value-added products,
and the delivery of finished products through appropriate channels to customers and markets
50 as to maximise customer value and satisfaction (Narasimhan and Kim, 2001). Qualicy
of food is strongly dependent on logistics systems in food chains. These systems concern
exchange of planning data (harvesting, storage, and transportation), post-harvest storage and
transportation {cooling, type of vehicle depending on type of products and distances in time),
order-delivery cycle {frequency, demands), use of information and (tele) communication
technologies (internet, cell-phones, etc.). Quality and logistics systems are in many cases
enabled and supported by information and communication technologies (Ruben e al., 2007).
In China, the investment in information technology and logistics management is still limited
in pork processing firms. Only large and medium-size firms are willing to develop information
cnablers (such as enterprise resource planning system) and cold chains to meer the increasing
quality requirements of the supermarkets. Therefore it is a challenge to explore the interactions
between integrated information technology, logistics management and firm performance. We
thus propose the second research question:

RQ2: How do information technology and logistics management interact with quality
management practices and bow do they influence the performance of pork processing
firms in China?

Existing empirical studies have supported the positive relationships between the degree of
vertical integration and the degree of transaction specific investment and uncertainty in China’s
pork sector (Dai and Zhou, 2005; Han ez 2l 2006). These studies are in line with past studies
in industrial organization theory which have focused on the relarionship between transaction
attributes and the selection of different organizational arrangements (Hobbs, 1996; Martinez
and Zerring, 2004). Relatively little rescarch has been done on the relationships between
different organizational arrangements and quality management practices. We thus formulaze
the following research question:
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RQ3: What is the relationship between governance mechanisms and quality management
practices in China’s pork processing sector?

The management of supply chains and quality is not an independent scand-alone concept
but is embedded in a specific business environment. The business environment in China has
a strong transitional character and at the same time is applying international QM practices to
the fiem’s operation. One would expect that government support still plays an important role
in business operations due to the impact of a long history of centralised management systems.
Itis thus interesting to explote the effect of government support on firm performance of pork
processors.

As Clark (2006) put it, it is not the lack of a strategy that causes a business to fail but rather

the organization’s inability to act upon a chosen strategy. To understand strategic fit, we

need to investigate which factors determine the alignment of Chinas pork processing firms’

strategy with its external environment as well as its internal resources and competencies. In

our study, we pay particular attention to the ‘prospector strategy. According ro Miles and

Snow (1978), the prospectors’ prime capaciry is that of finding and exploiting new product

and market opportunities. They seck competitive advantage by distinguishing themselves from-
their competicors through a wide range of products and sound company image {Miller, 1988;

Slater and Olson, 2000). To explore the QMP-strategy-performance and government support-

strategy-performance paradigms, we thus propose the following two research questions:

RQ4: What are the relationships between specific quality management practices and firm
performance and what is the role of firm strategy to moderate this relarionship?

RQS5: What is the impact of government support on firm performance and what is the role
of firm sirategy to moderate this relationship?

In our study, firm performance includes not only financial indicators {c.g. profitability), but
also factors which have an impact on the long-term continuity of a firm, such as market share,
strategic position, and consumer satisfaction.

1.3 Theoretical components and research design

The research questions in Section 1.2 will be dealt with by integrating five theories, Supply
Chain Management describes how business transactions are conducted in supply chains
{Lambert and Cooper, 2000}. Fot the management of quality, the study focuses on Total
Quality Management and creates an interlinking with Supply Chain Management. To study
appropriate governance forms in the supply chain, Transaction Cost Economics (Rindfleisch
and Heide, 1997), Relational Exchange Theory (MacNeil, 1978, 1980) and Contingency
Theory (Lawrence and Lorsch, 1967) provide important theoretical insights. In addition,
Contingency Theory also helps to explain the strategic alignment between firms” internal
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structure and processes and their external environment. The next part only focuses on the
rationale of applying these theorics to our study since cach of them will be introduced when
specific research questions are dealt with in the following chaprers of this book.

SCM is an important theory for managing business relationships. However, it has been criticised
due to its lack of a robust conceptual framework for the development of the theory (Croom ez
al., 2000; Lamming ez 2/, 2000). This study will contribute to the development of SCM theory
by combining it with Total Quality Management {TQM) on the one hand. And on the other
hand, in the evolution of quality management the application of TQM is increasingly studied
in a supply chain perspective (Robinson and Malhotra, 2005, Foster Jt., 2008; Kaynak and
Hartley, 2008). Here it supports the suggestion of Robinson and Malhotra (2005) that research
into quality practices have to change from a firm-based perspective to an inter-organizational
supply chain perspective involving suppliers and buyers (Van Plaggenhoef, 2007).

As mentioned in Section 1.2, TCE has been criticised as having neglected the implications of
the affective and other features of trust in buyer-supplier relationships (Rindfieisch and Heide,
1997; Batney and Hesterly, 1999). In fact many forms of organizational interactions are based
on the gradual development of trust, helping firms to lower transaction costs and to safeguard
against opportunism {Anderson and Narus, 1990). Several studics have confirmed the role
of relational governance in business relationships. We thus complement TCE with RET, by
including relational governance mechanism in studying the alighment of governance structure
with transaction attributes and with quality management practices of the potk processing firms.

The other limitation of TCE is that transactions are considered a phenomenon isolated from
their business environment. TCE focuses on a single transaction as the unit of analysis, while
ignoring other relationships that surround the focal transactions (Cook and Emerson, 1978).
To achieve a fit between a firm’s external environment and its processes is the starting point of
Contingency Theory (Lawrence and Lorsch, 1967). Therefore Contingency Theory also plays
a complementary role for TCE.

In summary, each of these theories offers its own focus, assumptions and framework for studying
buyer-supplier relationships. Nevertheless, they do provide complementary explanations for
buyer-supplier relationships and thus are important elements in our study.

Having illustrated the complementary nature of the theories used in this study, we will present
the research design. Three steps are followed in developing the measures and conducting
empirical studies. The first step starts with grounded theory research and afterwards pilot
studies in pork processing firms and academic institutions. As few studies have been done to
explore the impact of supply chain integration and QM practices on firm performance of the
pork processing firms in China, insight from researchers and practitioners was very important
for the reliability and validity of the scales to be used in the survey. In the second step, a large-
scale survey was conducted in the pork processing sector in two Eastern China provinces,
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namely Jiangsu province, Shandong province and the municipality of Shanghai'®. Data
collection was conducted with personal interviews in more than 250 pork slaughterhouses
and processors. A total of 229 samples are valid. This stage serves as hypotheses testing. In
the third step, the findings from the quantitative part of the research were verified using 5 in-
depth case studies of pork processing firms in the survey arca. The objective of this step was
to gain feedback on the results and to get more practical insight into how the reladionships
found in the second step work in practice (Van Plaggenhoef, 2007). The in-depth case studies
will not produce an independent chapter, but provide a better insight into the final chaprer of
discussion and conclusions.

1.4 Outline of the thesis

This book consists of 7 chapters and is divided into three parts, as illustrared in Figure 1.2. The
three parts include introduction, theoretical and empirical research and finally the discussion
and conclusions.

The first part introduces the research background and presents the rationale for this rescarch,
including the development of the central research questions. Chapter 2 analyses the structure
of the pork supply chain in China. The major stages of the chain, production and supply,
slaughtering and processing, distribution and marketing, and consumption are introduced. In
addition, QM systems and the region in China where the empirical study has been performed
are also described in this chapter.

The second part comptises four main chapters based on quantitative analysis of data collected
in 2005 in the pork processing sector in east China. We start in Chaprer 3 with an examination
of the joint impact of supply chain integration and QM practices on the performance of
potk processing firms both from an upstream and downstream perspective. In Chaprer 4,
the focus is on the interrelationships berween integrated information technology, integrated
logistics management, QM practices and fitm performance of the potk processing industry.
Chapter 5 investigates the impact of pork chain arrangements {governance forms) on QM
practices. Focus is on the relationship between asset specificity and uncerrainty in the chain
and chain governance mechanisms and what is the impact of these governance mechanisms
on QM practices. Three major governance mechanisms are studied, spot market, coneractual
governance and relational governance. Next in Chapter 6, we extend our theoretical framework
to include competitive strategy as a potential moderator and government support as an
independent variable in our analysis. Specifically the behaviour of firms with a ‘prospector
strategy’ is investigated. The rationale behind this is to see (1) whether prospector strategy
moderates the relationships beeween QM practices and firm performance on the one hand and
between government support and firm performance on the other hand. Government support

0 The rationale of conducting empirical studies in this region is presented in 2.6 of Chapter 2 Research domain.
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Figure 1.2, Qutline of the book.

is specified in financial and technological support provided by the central and provincial
government authorities to the slaughtethouses and processors.

The third part, Chapter 7 provides a synthesis of the findings derived from each of the specific
analyses and presents some promising pathways to improve supply chain cootdination and
QM practices in the pork processing sector of China. Elaboration on the answers to our
research questions is also addressed in this part. The chapter concludes with a discussion of
the theoretical contributions of this study and managerial implications as well as directions
for future research.
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Population growth, urbanization, and income growth in developing countries are fuelling a
massive global increase in demand for food of animal origin (Delgado ez 24, 1999). As China
becomes more and mote integrated in the global economy and has become a key player in
global agro-food markets, interest in China’s livestock production and consumption has
increased noticeably over the last decade. Foreign investors are keen to step into China's
fast-growing meat market. The country is expected to become the sccond-biggest consumer
market by 2014, according to cconomists at Credic Suisse Group!2. While the domestic meat
processors are trying to increase their profit, various government departments try to increase
the food quality and safety and improve people’s livelihood. This chaprer provides an overview
of pork production and marketing in China in general and then specifically in the selected
survey area in the east of China. Section 2.1 looks ar the pork supply from the perspectives of
potk production, production region, and supply uncertainty. Whereas pork slaughtering and
processing is presented in Section 2.2, Section 2.3 introduces the structure of pork distribution
and marketing in China. Emphasis s placed on the three development periods of distriburion,
the main marketing outlets and their characreristics. Section 2.4 introduces potk consumption.
As food safety has become a very import issue all over the wortld, Section 2.5 describes the
institutional involvement in pork quality and the safety standards in China. The subsequent
Section 2.6 provides a general introduction of potk production and marketing in the survey
areas, namely Jiangsu province, Shandong province and Shanghai municipality in the eastern
China. This chapter ends with some concluding remarks in Section 2.7.

2.1 Pork production and supply: undergoing rapid change

Like the other agro-sectors in China, the pork sector also experienced the transition from a
highly planned system to a market-driven system. In chis part, we will review the development
of pork production and supply in a global and a domestic context. It will focus on types of hog
producers, production regions and supply uncertainty.

2.1.1 Development of pork production

The conditions required for the development of the pork industry only began to emerge with
the cconomic reforms after 1978 in China. In the agricultural sector, two major policy changes
{reforms) in particular were important. The first was the dismanding of the communes after

Y Part of the chapter was published as “The Chinese pork sector” in the Furopean Pork Chains edited by J.
Trienekens, B. Petersen, N. Wognum and . Brinkmann, 2009, Wageningen Academic Publishers, the Netherlands,
pp- 213-231,

12 Foreign investors fighting for Chinese meat processor in www.ap-foodtechnology.com/news/, accessed on July
12,2007.
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1978 and the introduction of the Houschold Responsibility Systems (HRS) %, Under the HRS,
individual households were able to lease allocated plots of land, take ownership of livestock
and receive rerurns based on output. The introduction of the HRS greatly stimulared che
agricultural sector. The increased production and demand for agricultural commodities by the
introduction of the system spawned a proliferation of rural markets in which houscholds and
state companies could trade ‘surplus’ agricultural commodities. By 1985, with the exception of
pork-price stabilization measures, the market for livestock and meat products (a[ongwith fruit
and vegetables) was decontrolled. This move to free markets for most agriculeural products was
the sccond major reform that paved the way for the rapid development of livestock production
{Longworth ef 4/, 2001). Since 1990, China has become the largest potk production and
consumption country in the world. The total output of pork production reached 51. 97
million tonnes in 2006 {Chinese Seatistical Yearbook, 2007), accounting for more than 50%
of the total production in the world. The absolute and relative growth of the Chinese pork
sector is reflected in Table 2.1. which lists the output of main pork production countries of
the world in selected years.

Despite the strong growth in poultry and beef, with their share gradually increasing in total
output of livestock products, pork still dominates the mear scene in China. Though the
sharc of pork in total meat production declined from nearly 86% in 1985 to 65% in 2005
(calculated according to the China Statistics Yearbook, 1986 and 2006), in absolute terms,
pork production still increased more than any of the other meats. In proportionate terms,
both beef output and its share of total meat production grew the fastest of the major meat
products (Longworth ez 24, 2001). The Chinese cattle herd continues to expand bolstered by
genetics and feed improvement, as well as government supported production practices (Bean
and Zhang, 2007). Pork production is grain-intensive, therefore shifting to beef production is
strongly promoted by the Chinese government. The changing composition of the meat sector
and its expansion in the last 20 years from 1985 is depicted in Table 2.2.

13 The Houschold Responsibility System (HRS) was first adopted in agriculture in 1981 and later extended o
other sectors of the economy. In agriculrure, farmland was distributed equally to farm houscholds based on labor
availabilicy, A cercain quancum of production had to be delivered to the state, the remaining yield could be sold by
the fatmers on the free macket at unregulated prices. This system partially supplanted the egalitarian distribution
method, whereby the state assumed all profits and losses. The HRS has stimulated the farmers’ agriculrural
production and enhanced agriculeural productivity and food security in China (Lu, 2007; heep://enwikipedia.
org/responsibility_system).
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Table 2.1. Comparison of pork output by country (1000 tonnes) of 10 main pork production countries
in the world (FAQ, 2007).

2005 2000 1995 1990

Country Qutput % OQutput % Qutput % Qutput %
World total 104,333 100 90,086 100 80,091 100 60,872 100
China 50,106 48.02 41,406 4596 36,484 45.55 24,016 3945
The USA 9,390 9.00 8,597 9.54 8,097 10.11 6,964 1144
Gerrnany 4498 4.31 3918 4.35 3,602 4.50 4,458 7.32
Brazil 2,710 2,40 2,556 2.84 2,800 3.50 1,050 .72
Spain 3,164 3.03 2,916 3.24 2,175 2.72 1,789 294
Canada 1,914 1.83 1,640 1.82 1417 .77 1,192 1.96
Viet Nam 2,201 2.1 1,409 1.56 1,012 1.26 729 £.20
France 2,274 2.18 1,900 2.10 2,144 2.68 1,727 2.84
Denmark 1,793 1.72 1,624 1.80 1,516 1.89 1,209 1.99
Poland 1,926 1.85 1,923 2.13 1,963 245 1,855 3.05

Table 2.2. The output of major meats in selected years in China (10,000 tonnes) (China Statistical
Yearbook, 1986, 1996, 2006).

1985 1995 2005

Qutput % Output % Output %
Pork 1,655 859 3,648 694 5,010 647
Poultry 160 8.3 935 17.8 1,464 18.9
Beef 47 24 416 79 712 9.2
Goat and mutton 59 31 202 38 436 5.6
Other meat 6 0.3 &0 1.1 122 1.6
Total meat output 1,927 100.0 5,260 100 7,743 100.0

2.1.2 Types of hog producers

There are three types of hog producers in China: unspecialised houscholds, specialised
houscholds and commercial farms. The proportion of the hog supply from these three sources
is as follows: about 62% of China’s pork output comes from small individual unspecialised
backyard hog producers with less than 50 heads per year, whercas nearly 35% comes from
specialised households with more than 50 head to 9,999 heads and merely 3% from large
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commercial farms with more than 10,000 heads per year (China Seatistical Yearbook of
Animal Husbandry, 2005). Table 2.3 shows hog production scale and the total number of
hogs produced in 2004.

Unspecialised households: Most backyard hog producers keep 1 to 5 hogs. This type of producer
can be found in most areas of China. However, their number is decreasing due to migration to
the fast developing cities in East and Southeast China for job opportunities. Hog production
costs for unspecialised houscholds are rather low due to three reasons. The first is low labour
costs. The second is low investment in animal housing since most pigsties are semi-open with
mud walls. The third is the low cost of feed. Pig feed mostly come from vegetables, table
scraps, green fodder and unprocessed grains and oilseeds. Manufactured compound feed or
concentrated feed is used as a supplement (Poon, 2006).

Specialised households and commercial farms: Although small-size pig farms still account for a
major share of hog production, several studies have noticed a dectease in backyard producrion
while medium- and large-scale production has been slowly expanding (Hu er al, 2007).
Specialised houschold and commercial farms use more advanced management practices,
better swine breeds and animal feed. Whereas hogs raised by backyard farms tend to have
higher fat ratios, hogs from the commercial farms are of the lean type {Pan and Kinsey, 2002).
Moreover, as the Chinese government pays great attention to meat quality and safety, medium
and large-scale hog production is strongly encouraged. Several programs were launched to
promote lean meat, and local government authorities established medium- and large-scale
farms around big cities to guarantee meat supply in urban arcas. Consumers’ preference for
lean pork will continue to stimulate the development of specialised and commercial hog
production. However, the dominant position of unspecialised hog production will not change
in the foreseeable future, taking into account China’s large rural population (Poon, 2006).

Table 2.3. Hog production scale for 2004 in China (China Statistical Yearbook of Animal Husbandry,
2005).

Number of hogs/year Number of hogs at the end Percentage of the total
of the year (10,000 heads) hogs

Below 50 38,406.61 62.14
50~ 499 14,884.38 24.08
500 ~ 2,999 4,542.57 7.35
3,000 ~ 9,999 2,061.53 334
10,000 ~ 49,999 1,567.32 2.54
More than 50,000 338.29 0.55
Total 61,800.70 100
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Commercial farms: Government has been paying great attention to large-scale pork production.
The proportion of producets with more than 500 pigs increased from less than 1% in 2003
(Table 2.3) to 7.35% in 2004 {Hu e£ 4/, 2007). Further development is partly constrained by
the availabilicy of skillful workers and higher risks for these production farms {¢.g. outbreak

of diseases).
2.1.3 Main hog production regions

Hogproduction is scattered all over China. With the rapid development of swine production,
grain shortage has increasingly become a major constraint. The Yangtze River and Northern
China regions are the key swine production and internal exporting zones in China.
Northeastern China used to be short of pork due to the colder climate, but this region is
becoming self sufficient and is starting to export to other regions due to cheap regional corn
supply and the high costs of grain transportation in other arcas (Wang, 2006). Table 2.4 shows
the regional distribution of hog production in 2005 in China.

The important position the Yangtze River Region has played in hog production and supply
is worth mentioning. Its output was always around 50% of the national pork output until the
end of the 1990s. Table 2.5 compares the output of hog production in the top 10 provinces
for 1995 and 2005.

From Table 2.5, we can see that the main swine production areas haven't changed much during
the last decade. Only Guangxi province and Jiangxi province were replaced in the production
ranking by Yunnan province and Anhui province. According to experts, the major reason for
the rapid increase of swine production in Yunnan province was the major investment from
both the central and local governments. In 2007 investment by these two levels of authorities

Table 2.4. Regional distribution of major hog production areas in 2005 in China (China Statistical
Yearbook, 2006).

Region Provinces (%) Share of the
national hog output

The Yangtze River Region  Sichuan, Chongging, Guizhou, Hunan, Jiangxi, 34.9
Zhejiang, Jiangsu and Anhui

Northern China Hebei, Shandong and Henan 229

Southeastern and Fujian, Guangzhou, Yunnan and Hainan 13.4
Southwestern China

Northeast China Liaoning, jilin and Heilongjiang 8.0

Percentage of these areas among the total hog production 79.2
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Table 2.5. Top 10 pork production provinces in 1995 and 2005 (10,000 tonnes) (China Statistical
Yearbook 1996 and 2006).

Province 1995 (National total: 3,648.4) Province 2005 (National total: 5,010.6)

Qutput % Accumulated Qutput % Accumulated
percentage percentage
Sichuan 526.3 1443 1443 Sichuan 513,7 1025  10.25
Hunan 310.1 850 2293 Henan 440.8 880 19.05
Shandong 2677 734 3027 Hunan 437,0 872 1777
Hubei 239.6 6.57 36.84 Shandong 3671 733 3510
Henan 210.4 577 41561 Hebei 3374 673 4183
Jiangsu 195.9 537 4798 Hubei 256,3 5.2 4695
Guangxli 1957 536 53.34 Guangdong 256,2 a2 3207
Guangdong 188.8 5.17 585l Yunnan 2442 487 5694
Jiangxi 188.5 517  63.68 Jiangsu 218,5 436 61.30
Hebei 1874 5.4 68.82 Anhui 215,6 430  65.60

Note: the provinces in bold italics show the difference of main swine production in the last decade.

accounted for € 60 million. Under this support scheme, hog producers received € 5 per sow
added to the stock. There are also subsidies for vaccination and hog reproduction. In the Anhui
province, besides government financial support, other explanations for the rapid development
of swine production were the rich grain production and low labour cost. To get a beteer idea
of the geographical location of swine production areas in China, see Figure 2.1.

2.2 Pork slaughtering and processing: fragmentation and
integration coexist

Approximately 660 million hogs were slaughtered in China in 2006. An overview of the pock
slaughtering and processing sector and the industry structure will be given in this section. The
description will show that fragmentation and integration coexist in this sector.

2.2.1 Evolution of pork slaughtering and processing industry

Before 1985, the slaughtering sector was under state monopoly. Slaughtering operations and
distribution outlets were organised by the General Food Companies (GFC) set up under
the previous Ministry of Foreign Trade and Economic Cooperation (renamed Ministry of
Commerce when some responsibilities of the State Planning Commission and the State
Economic and Trade Commission were merged in March 2003). Reforms in meat marketing
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Figure 2.1. Major swine production areas in China.

from 1985 created the opportunity and incentive for other, primarily state-owned, agencies
to become involved with potk processing and marketing,. In addition, throughout the second
half of the 1980s and into the early 1990s, many county governments established slaughtering
and processing plants to generate their own sources of fiscal revenues and development funds.
Various smaller slaughterhouses were therefore established at the township and village level
{Longworth et al, 2001). Meanwhile, private butchers also developed rapidly because of
their easy access for backyard farms and low-cost operations. However, illegal slaughtering
also caused potential quality and safety problems. This had become a major concern of the
Chinese government. Therefore, at the end of 1997, the Designated Hog Slaughteting Act was
issued by the government. The Act regulated that all hogs were to be slaughtered at designaced
slaughterhouses. In 2003 there were already about 40,000 designated slaughterhouses all over
the country, many of which were small-scale and moderately equipped at best (Pan, 2003).
If the late 1980s and 1990s were the periods of rapid increase in slaughter capacity, then the
last few years have been all about consolidating and restructuring. Many of the designated
slaughterhouses established during the late 1990s operared well below capacity, and, in many
cases, have survived by charging service fees from private slaughtethouses or butchers. The
private slaughterhouses or butchers pay the designated slaughterhouses an agreed price for
cach hog they slaughter. Due to the imporrance of pork industry in the livelihood, the local
governments currently actively promote economic reform to the sector and seck external
sources of finance including private investment. However, because of consolidation, the
number of slaughterhouses is decreasing. In 2006, there were 25,000 meat slanghterhouses
left in China (Deng, 2007a).
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2.2.2 Structure

Pork slaughtering and processing enterprises in China are far from a homogeneous group.
Operations vary according to size, ownership, location, source of hogs and the markets they
service (Figure 2.2). The sources and production locations of hogs have been described in
section 2.1.2 and 2.1.3 respectively. The following section will introduce the size, ownership
and the markers the pork slaughterhouses and processors serve.

Size

Slaughtering and processing companies can be divided into threc categories: small-scale,
medium-size and large-scale companies. By Western standards, pork slaughtering and
processing in China is really small-scale. The Chinese Ministry of Commerce classified a
company into ‘scale company’ if its annual sales reached RMB 5 million Yuan {approximately €
500,000). According to the statistics of the China Meat Association (2008), there were 2,847
scale companies in meat slaughtering and processing in 2007 with total sales of approximarely
€34 billion, of which pork and poultry slaughterhouses and processors accounted for 1672 and
1175 respectively. In addition, there were 96 companies in canned meat production business.
A survey by the Association showed that these meat companies achieved a total profit of about
€ 1.35 billion in 2007, 28.7% more than in 2006. Only 373 companies suffered losses.

All over China, in particular the

following areas: ‘Small ‘State-owned

‘The Yangtze River Medium -Collective

‘Northeast Large ‘Private individual
-Southeast and Southwest -Sharcholding company
‘Northern China A -Joint venture

Ownership

Chinese pork
slaughtering and
Pprocessing sector
Market

Hog source
segment

-Backyard farm -Mass market
-Specialized households -‘Medium grade
-‘Commercial farm “Top-end premium market

Figure 2.2, Dimensions of Chinese pork slaughtering sector {(adapted from Longworth et al,, 2001).
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In general, the designated pork slaughterhouses ar village level are rather small in scale,
slaughtering only several dozens of hogs per day. Only when there are important festivals, do
they slaughter more than usual. The hogs are slaughtered into half/quarter carcasses for [ocal
sale. The medium-size slaughterhouses kill around a million hogs per year. The lacgest processor
slaughters about 13.1 million hogs per year. The percentage of hogs slaughtered by the three
leading meat processors was less than 5% in 2007 (Li, 2008). Usually, large slaughterhouses
are vertically integrated with further processing. In addition to the difference in the number of
hogs slaughtered, a major difference between the medium-size and the large-scale companies
is that the latter operate better cold storage facilities. Hogs killed by small and medium-size
slaughterhouses are normally sold immediately in nearby rural or urban matkets as fresh meat,
20 avoid the need for cold storage facilities. The medium-size and large-scale slaughterhouses
and processors account for about 20% of rotal production. The top 10 pork slaughterhouses
and processors and their turnover are listed in Table 2.6.

The concept of ‘Dragon head enterprises’ in Chinese agriculture is worth mentioning. In the
mid-1990s, Chinese government strongly promoted the idea of ‘dragon head’ enterprises and
provided incentives for their establishment and development. The purpose was to strengthen
the link berween farmers and processing and marketing companies and raise farmers’ income.
Leading companies were selected by local government authorities to contract with hundreds
of individual farmers in their region, and procure, process and market agricultural products
from the farmers. Under the contract, farmers provide labour and land, while the dragon head
enterprises provide seed, operating loans, fertiliser, and technical expertise. Within this system,
farmers have less control over the marketing process, but they are also less vulnerable to market
risk as compared to conducting business through traditional open matkets (Poon, 2006).

Table 2.6. Top ten pork slaughtering and processing companies in China in 2004 (China Meat
Association, 2006).

Name Turnover (million RMB)
Henan Shineway Group (Shuznghui) 16,020
People's Food Holding Ltd 10,047
China Yurun Food Industry Group Co. Led. 7921
Henan Zhiyuan (Sunway) Food 4,860
Delisi Group 3,625
Chengdu Hope Food 1,823
Henan Zhongpin 1,784
Sichuan Gaojin 1,710
Beijing Shunxin 1,583
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As previously mentioned the Chinese meat industry is experiencing a consolidation and
restructuring period. In this regard, Prof. Guanghong Zhou, chairman of the Chinese Sociery
of Animal Products Processing, expects that large and medium-size meat processors will have
70% of the market by 2020 supplying mainly large supermarkets (Zhou, 2006).

Ownership

Economic reform and martket imperatives have placed great pressure on state-owned
slaughterhouses to restructure. The different scope, timing and nature of this restructuring
process have resulted in a variety of ownership structures and management practices
(Longworth ez 4., 2001). For example, many of the General Food Companies previously
owned by township governments or village collectives are now run by small groups of private
sharcholders. Medium-scale state-owned slaughterhouses have also been under great pressure
to restructure and seck external funding and acquire the necessary management skills to
survive. Even the large, modern agro-industrial abattoirs have a wide range of ownership
structure. Once very populat, the state-owned plants ‘Meat Alliance’ were reformed to private
ownership in large numbers. These companies source hogs from all over the country. Though
they sell some of their products through wet markets, they mostly cater for supermarkers,
hotels, restaurants, and other institutional buyers (Fabiosa ez 4/, 2005). With regard to foreign
investment, some international players have already started operation in China. So far, the
100% foreign-owned companies in the sector are very few due to uncertain profit margins, buc
joint ventures do exist. The American Hormel Foods operate two joint ventures in Shanghai
and Beijing, with a retail marker share of 0.6% in 2005 (Euromonitor Internarional, 2006).

In 2006, China Association of Food Industry investigated the ownership of the meat processors
in China. There were 1067 members, generally large and medium-size companies. Table 2.7
shows the ownership of the companies and some main economic indicators.

From the table, we can see that share-holding companies played a very important role in the
meat processing sector. There were 638 companies with total assets of more than € 2.9 billion,
accounting for 46.6% of the sector. The sales volume of these share-holding companies stood
at 51.5% of the sector. With total assets of nearly € 2.9 billion, the foreign joine venrures had
a sales volume of € 4 billion, contributing up to 40% to the sector. Thus far, the share-holding
companices and foreign joint ventures have been the main players in the meat processing
industry. Their total asset, sales volume, and profit accounted for more than 90% in the sector.

Market segment
Pork slaughtering and processing operations can be classified into three broad groups
according to the cype of marker they service. The first group comprises the private individual

butchers and county/town level slaughterhouses. They usually provide non-grading fresh pork
meat to mass markets in urban and rural areas. This category of slaughterhouse accounts for
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Table 2.7 Ownership of meat processing companies in China and main economic indicators during
Jan. and Sept. 2006 (L110 million) (Statistics and Information Department, China Association of Food
Industry, Dec. 2006).

No. of Total Sales Total No. of employees
companies asset turnover profit (10,000)
Meat processors and 1,067 630.5 1,031.5 46.4 272
by-product processing
companies
Among which
State owned 52 9.3 16.1 0.4 11
Collective 34 5.0 134 0.5 0.3
Share-holding 638 294.1 5316 25.2 13.6
Foreign joint venture 171 285.9 407.0 17.2 104
Other type 172 26.2 634 3. 1.8

the overwhelming proportion of hogs slaughtered in China. The second group consists of
medjum-grade slaughterhouses that service the middle-class premium market, although much
of their product also ends up on the mass market in urban and rural areas. Some of the better
managed county and township level slaughterhouses also fit into this category. The third group
of slaughcerhouses supplies part of the carcass to the top end of the premium market, with
the remaining cuts sold to the middle class and mass market. Slaughrerhouses in chis category
include the modern and relatively large works often constructed as parr of agro-industrial or
meat industry development projects. Another group of slaughterhouses in this category arc the
joint ventures. To meet the requirements of the premium market, these slaughterhouses need
to source better quality hogs. In many cases, they contract farmers or suppliers with specific
requirements on feeding, management and physical criteria.

2.3 Pork distribution and marketing

There were over 600 million head of hogs slaughtered in China in 2006, almost all designated
for the internal market. How these pork products (including the offal) reach the final
consamers varies from the very simplest distribution systems to rather complex channels akin
to those common in Western countries {Longworth ez 4, 2001). Current pork markets in
China consist of wholesale markets, retail markets (mainly wet markets and supermarkets)
and international markets. The role of international markets for pork can almost be ignored
as pork export in China only accounts for about 1%. The great bulk of the mear is distributed
through wet markets and travels along very short in terms of time and space) local marketing
chains. Figure 2.3 depicts the marketing channels of potk products.

Supply chain integration, quality management and firm performance 39



Chapter 2

Hog producers
* ¥ Importers
Middlemen .
"| Wholesale markets

SR :
- £
Slaughterhouses/  J “§

Processors
: Wet markets/nongmao 5‘
y ‘ markets/grocery stores o1
w
Exporters Agents l 1

International consumers Domestic consumers

— Arrows indicate product flows.
The size of the arrows indicates the relative importance of the channel.

Figure 2.3. Pork market structure in China {adapted from Lu, 2007). Arrows indicate product flows.

2.3.1 The development of the Chinese pork distribution and marketing

According to Tan and Xin (2001), potk distribution and marketing has experienced three
petiods of development since the founding of the People’s Republic of China:

The first period (from 1949 to 1954): To restore the national economy and meet the socictal
needs after the People’s Republic of China was founded in October 1949, the central
government encouraged private operation of pork and poultry business. The percentage of
hogs produced by state-owned companies was only 12.73% in 1953. In terms of supply to
consumers, consumption quota was applied to cities with a population of more than 100,000.
During this period, both state-owned and private business entities wete involved in pork
distribution and marketing on the basis of free market competition, with 46% of pork supply
from state owned companies.

The second period (from 1955 to 1984): during this period the State planning system for
both hog slaughtering and pork marketing was applied, state-owned slaughtering companies
became dominant. Hog procurement quota was applied in the main hog production areas
meaning that the collectives and farmers had to scll quota at fixed prices to the State. Only
over-quota pork was supposed to be sold freely in the market. However, at tirnes when there
was plenty of hog supply, prices were also fixed for the surplus production. The state controlled
planning system played an important role at that particular time. However, there were several
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shortcomings. The main one was that the state monopoly not only resulted in rigid marketing
channels, but also hindered competition. The pork prices set up by the State did not reflect
market demand. Therefore, it was imperative to reform the system.

The third period (since 1985): In 1985, the national government issued “Ten policies on further
vitalizing rural economy’. The government started to liberalise pork production and marketing,
With the elimination of the quota production system, pork production and marketing started
to perform based on market mechanism. The policies included free access to markets, free
transactions, market-driven and quality-oriented price setting. Thus, 1985 represents the
watershed in the development of the modern pork distribution system in China (Longworth
et al,, 2001). The statc monopoly ended. Many non-traditional operators became involved in
pork slaughtering and marketing. Many state, collective and private business entities started
to compete at all levels in the pork distribution and marketing chain. And a large number
of pork wholesale and retail markets were set up during this period. The marketing channels
were therefore diversified. Farmers were allowed to sell their products to urban areas directly.
And traders began to play an important role in bridging hog producers and markets. Larger
traders became wholesalers in wholesale markets. In addition to these two forms of marketing,
integrated production and marketing also appeared. The reform provided farmers with great
incentives and enlivened the market. However, the carly stages of frec market operations also
posed challenges to the functioning of the market mechanism. The un-established market
mechanism made it possible for opportunistic brokers and butchers to make money by doing
illegal business. For example, the brokers can inject water into hogs to make more profit. The
butchers sometimes slaughter hogs caughe with disease and sell the pork meat to consumers.
Eventually there was coexistence of different kinds of pork processors, e.g. modern enterprises,

illegal slanghterhouses and private butchers.
2.3.2 The main marketing outlets and their characteristics

Pork products reach final consumers via many different channels. This part will describe the

main channels for both fresh and processed pork products.
Wholesale market

As in other centrally planned economies, wholesale markets did not exist in China before
the reforms started. Under the reforms, wholesale markets expanded from 892 in 1986 to
4387 in 2000 and the transaction value increased from € 280 million to €33.5 billion {Xu
and Liu, 2003).

Until the mid-1990s, wholesale markets were usually owned by municipal governments or
state-owned enterprises (SOEs) as a reflection of the government’s perceived responsibility to
provide urban citizens with stable, low-priced food. Moreover, these entities had the best access
to finance while private agents still faced constraints in legally establishing their business. Since
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then the situation has changed and there has been a massive entry of private companies (Ha
et al., 2004). The government was focused on the establishment of standardised management
procedures and marker registration and monitoring systemns (OECD, 2006).

Wet market

Awet matketcan be defined asa place where local farmers and traders supply agri-food products
to the consumers. Nowadays, many wet markets in cities are being closed or consolidated since
local authorities in most cities view the wet markets as unsanitary. The outbreak of SARS in
2003 has been reckoned as an important factor in accelerating this process. In addirion, tax
revenues from wet markets are small compared to other better regulated market. In some
areas, local authoritics have decided to transform the wer markets into supermarket-style
venues where multiple vendors can operate in a cleaner and better regulated environment
(Bean, 2003; Poon, 2006). If supermarket-type markets could not be established, the local
authorities moved the open markets indoors. These indoor markets are usually called nongmao
(agricultural produce) markets. They are the most popular and preferred avenue outlets for
consumers in most cities to purchase fresh mear. In rural areas and small towns, wet markets
remain the most popular retail outlets. In the markets, butchers sell fresh pork products on
wooden tables. Facilities are rather simple.

Nongmao matkets have developed a wide portfolio in recent years. With a population of about
6 million people in Nanjing, a medium-size city in China, there were nearly 300 Nongmao
matkets in 2005'%, They vary from very large markets with hundreds of separate stalls located
in specially constructed, sometimes multi-storied buildings, to open air markets with a large
number of stalls, to small, simple markets consisting of a few stalls. They are open all day and
most stall operators are full-time traders. The operations are licensed and inspected by the
local branch of the Industry and Commerce Administration Burean (ICAB) (Longworth ez
al., 2001). In nongmao markets, most stallholders sell fresh pork products. However, there are
also some stallholders selling cooked and other processed pork products, such as sausages and
ham. In some of the more sophisticated and highly developed nangmao markets, several major
Chinese meat companies have installed what could be described as Western-style burchers’
shops. These shops/stalls have freezing facilities and display products in glass cabinets. This
may be in sharp contrast to the open-air display of pork on wooden tables in other stalls in
the same #ongmao markets.

Supermarkets/hypermarkets
More than a decade ago, supermarkets emerged in Chinese cities. Studies have shown that

supermarkets, hypermarkets and convenience stores are spreading rapidly in the top 60 cities
of China and they have become a major force in retailing since the late 1990s. In addition

14 provided by Nanjing Vegetable Company,
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to the major coastal cities, supermarkets are now also gaining a foothold in the second and
third tier cities all over China (Reardon ez al.,, 2003; Bean, 2003). Until the 1990s, the fresh
produce section of the supermarkets only had a limited range of fruit and vegetables. However,
there is a concerted move by the supermarkets to be involved in the marketing of fresh foods
including fresh mear. Traditional offerings had been cooked meat, frozen meat or processed
meat products sold over what, in Western supermarkets, would be called delicatessen counters.
Since the late 1990s, two important innovations have been introduced by the supermarkets.
First, there were offers of a wide range of vacuurn-packed and branded cooked pork and pork
offal products from open-fronted chiller cabinets. Second, shoppets were offered purchasing
opportunities that more closely resemble the traditional zongmaoe market situation (Longworth
et.al., 2001). However, generally speaking, the quality of the produce in the supermarkets and
the way it is presented to the shoppers is significantly betrer than in most of the stalls in the
nongmao markets. This also means, however, that prices are higher.

Compared with domestic supermarket chains, the foreign hypermarkets have a better managed
cold chain for meat products. The popular foreign hypermarkets include Catrefour, Makro,
Metro and Wal-Mart. These hypermarkets, together with the large Chinese supermarket
chains, usually have a limited number of suppliers of meat products. These carefully selected
suppliers are mostly integrated commercial-type producers that can assure both product
quality and consistency in supply (Fabiosa e# 4/, 2005). As local government authoritics
have been aggressive in relocating, merging and shutting down wet markets in urban areas,
supermarkets are growing rapidly. Experts predict that the market share of meat sales through
supermarkets will increase from 15% to 40% in the next decade (Zhou, 2006).

2.4 Pork consumption

Duc to macro-cconomic developments such as rising incomes, increasing urbanization of
the population, greater availability of ruminant meat (beef, goat meat and mutton) and the
rapid development of the poultry industry in the [ast decade, the share of pork consumption
among all meat has decreased substantially. However, pork still remains the most popular
meat in China. Annual per capita consumption stood at 39.6 kg in 2006 (Deng, 2007a). The
following will describe key potk consumption areas in China; the main characteristics of potk
consumption and future consumption.

2.4.1 The key pork consumption areas

The amount of pork consumption varies across regions in China due to the impacc of habir,
production structure and religion. In north-eastern areas of China, the proportion of beef
and veal consumption is bigger than the other areas, while pork consumption is lower. Among
the regions where pork is consumed least, Beijing was in the Sth place with an annual average
per capita pork consumption of 17.2 kg (46% of the consumed meat) (Table 2.8). Two
possible reasons may explain this. Firstly, there is more outside dining in Beijing due to its
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Table 2.8. Areas with the least pork consumption in China in 2006 (in kg) (Naticnal Bureau of
Statistics of China, 2007).

Area Xinjiang Ningxia Tibet Qinghai Inner Beijing
Mongolia
Monthly average per capita 0.51 0.67 0.88 098 0.94 143
consumption
Percentage in livestock and 20.3 34 2798 35.12 43.06 46.10
poulery (%)

Note: there is a difference between the per capita pork availability and per capita pork consumption
in the statistics of the National Bureau of Statistics of China, For example, the per capita pork
availability was 39.97 kg in 2006. However, the National Bureau of Statistics of China indicated

that the urban household consumed 20 kg of pork per person while the per capita rural household
consumed 15.46 kg of pork that year (National Bureau of Statistics of China, 2007). The major reason
was that the proportion of pork products dining out was excluded from the consumption as the
amount is difficult to be calculated in the official statistics.

position as the capital and political and cultural centre of China. Secondly, people in Beijing
enjoy a higher income than most ateas of China and are therefore more inclined to eat beef,
poultry, and veal. The main pork consumption area is in the south of the Yangtze River arca
{traditionally this has been the main pork consumption region) and the southeast coast (the
economically developed area). Guizhou province consumed the highest amount of pork in
2006 in China (Table 2.9). Figure 2.4 shows the major pork consumption areas and the least
pork consumption areas in 2006 in China.

China is among several countries with relatively large pork consumption. Table 2.10 shows the

per capita pork consumprtion in selected countrics.

Table 2.9 Areas with most pork consumption in China in 2006 (in kg} (National Bureau of Statistics
of China, 2007).

Area Guizhou Jiangxi Hubei Yunnan Fujian Sichuan Hunan

Monthly average per 2.1} 2.0l .67 1.90 229 2.24 2.02
capita consumption

Percentage in livestock 67.19 67.44 65.61 64.00 61.78 61.90 62.73
and poultry (%)

MNote: the same as in Table 2.8.
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Figure 2.4. Provinces of major pork consumption and provinces with the least pork consumption.

Table 2.10. Per capita pork consumption in selected countries and regions (Kilograms per person).

2002
Australia 19.2
Brazil 1.¢
Canada 33.6
Chile 18.9
China, P. R, 33.6
EU! 434
Hong Kong 624
Japan 18.7
Korea, South 25.0
Mexico 13.2
Philippines 13.7
Russia Federation 169
Taiwan 43.1
Ukraine 12.5
United States 30.2
Vietham 14.9

2003

2038
0.8
3l.2
18.2
349
44.0
65.6
18.7
26.8
13.7
13.8
16.7
419
13.1

304
154

2004

2038
10.7
3z8
171

359
43.3
71.9
20.1

275
14.8
13.6
6.2
4.2
12.8
30.1

6.9

2005

214
10.5
295
17.7
380
433
65.7
19.7
26.8
147
13.6
17.3
41.5
1.6
293
19.2

20062

21.0
1.6
285
19.0
394
437
65.7
19.2
287
14.7
13.9
18.5
41.8
1.3
290
20.3

20073

20.6
12.0
265
194
408
436
65.3
19.7
296
14.5
14.0
199
40.8
124
289
215

Sources: USDA-FAS attaché reports, official statistics, and results of office research. Population
statistics from U.S. Census Bureau, Population Division, internationat Programs Center, April 10 2007
Note: The per capita pork consumption for the Chinese consumers refers to the per capita pork

availability.

| EU data includes 25 member states for all years.

2 Preliminary.
3 Forecast.
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As regards the type of pork products consumed, three kinds of raw meat can be found in the
market, namely: fresh, frozen and chilled meat. Fresh pork meac has been the most populac
meat in China uncil now. In recent years, economic development has provided rural residents
with higher income. This factor, together with the growing number of supermarkets in towns
and rural areas, has made the frozen products also affordable and available in these areas. Sales
of frozen processed food in China reached RMB 32,738 million and 1,503 million tonnes,
representing a value and volume growth of 6% and 7% respectively in 2005 (Euromonitor
International, 2006; Poon, 2006). With regard to chilled products, sales of chilled processed
food reached RMB 11,849 million and 365,000 tonnes (Euromoniror International, 2006).
Increased importance of food combined with rising living standards and the hectic urban
lifestyle, are believed to result in a rise in the demand for chilled processed food, particularly in
developed regions. Figure 2.5 gives a picture of the variety of chilled processed meat products
in China.

2.4.2 Features and trends of pork consumption in China

In the past decade, pork consumption shows the following features. Firstly, the increase in
pork consumption is positively correlated with income. Higher income families consume
more pork than those with lower income. In this regard, the south eastern coastal area enjoys
higher pork consumption than other areas of China because of the much faster economic
development. Secondly, the main consumption areas are also the main hog production areas.
This can be concluded from Figure 2.6. Thirdly, the difference in pork consumption between
urban and rural areas is becoming smaller. Urban residents consumed 2.2 times the amount

Bacon
Others 7%

Chinese roasted sausage
Sausages 36%

20%

Ham
20%

Figure 2.5. Chilled processed meat products in China in 2005 {Euromanitor International, 2006).
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indicates major areas for both impottant swine production: and pork consumption in China

indicates important major swinc production but not major pork consumption areas

Figure 2.6. Major areas for both swine production and pork consumption in China.

of pork consumed by rural residents in 1981. Whereas, in 2001, the difference was 1.4 times
and in 2006 only 1.3 times the consumption of rural residents.!® In Figure 2.7 we can sce the
steady increase in pork consumption in rural areas since 1995.

25
a --4— per capita pork
a consumption in
§ urban areas
% ~— per capita pork
A consumption in
rural arcas

1980 1985 1990 1995 2000 2005 2006

Figure 2.7. Per capita pork consumption in selected years in China {China Statistical Yearbook, various
issues).

13 Calculated according to data in China Statistical Yearbook, 2007,
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‘Though pork consumprion has sceadily increased in the past decade, the recent economic crisis
has had some impact on pork consumption. According to the managers of the threeleading pork
processors in China, the impact is reflected by the following indicators. First, the time taken for
pork consumption to recover after the traditional high consumption peak in the Spring Festival
of 2009 was delayed. Compared with the past three years, the time lag was abour one week.
Second, the amount of pork consumption in 2009 has decreased about 10%~30% compared
with the same time period in 2008. In terms of sales income, it was about 20%~30% less than
the same period of the previous year. However, the innate volatility of grain feed and hog supply
also contributed to the low price of pork products in 2009. Afrer the high price period from the
beginning of 2007 to the firsc half of 2008, the pork price has shown a decreasing trend since
the second half of 2008. Figure 2.8 indicates the fluctuation of pork price. From the perspective
of hog supply, the pork processors also have opportunities. The economic crisis influenced job
creation in cities. The number of immigrants from the rural areas to cities is decreasing. Hog
production has been one of the income generation sources for the rural residents. The increase
in hog production will result in a decrease in hog prices. From a longer term perspective, the
continuing economic development and increasing income will inevitably cause an increase in
pork consumption in the next few decades. According to some expetts in the field, the future
development in potk consumption will have the following trends:

o The proportion of pork consumption in dining out will increase.

¢ Urban residents will consume more beef and poultry products. Pork consumption will
decrease in relative terms. However, potk consumption will still continue to increase,
especially in the large rural areas.

o With the faster pace of life for the working middle-class and rising incomes, convenient and
smaller retail packs will continue to gain consumer popularity. Ready-to-eat mear packages
offer convenience to consumets and therefore market growth potential for processots.

o Consumers are increasingly concerned about food safety and quality. This will drive
companies to invest more in quality management. Technology investments will focus on
safety, hygiene, convenience, cost effectiveness and environmentally friendliness.

o Companics will be more brand-oriented. Large firms like Yurun and Shineway are investing
more in promotions, such as TV commercials, sample trials in shops and price discounts to
win customer [oyalty to theic brands.

e Supermarkets are becoming the major channel for urban consumers, especially for the
younger generation.

o Specialty shops will become more important channels for large and medium pork
processing companies.

o Demands for convenience food, functional food and leisure pork products will increase:
(1) small packages and chilled curs in cities; (2} low temperature western style meac
products among middle-class urban households; (3) frozen meat in rural areas due to the
availability of refrigerators; (4) high-temperature ham sausages in rural markets.

¢ More foreign investment can be foreseen in meat sector in China.
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Figure 2.8. Change in pork prices from Jan. 2006 to Jan. 2009 (Feng, 2009).

2.5 Quality management and regulation

Food quality and safety is becoming increasingly important all over the world. This section
will discuss the following points: legal systems and institutes involved in pork quality and

safety management, quality management schemes, and factors affecting pork quality and
safety in China.

Several studies have already shown that potk quality and safery is the main constraint for
pork export from China {Dong and Houw, 2005). It has also become the main concern of
Chinese consumers in purchasing pork products. A consumer survey carried our by Wa
(2006) among 608 consumers in Sichuan province in the summer of 2005 clearly indicated
both the importance of pork quality and safety for consumers and the source of their worries.
About 77% of the respondents indicated ‘greatly worried’ or ‘wortied’ about pork quality and
safery while only 3.6% indicated ‘not worried” Table 2.11 shows the major factors affecting
pork quality and safety according to the respondents.

Table 2.11. Factors influencing pork quality and safety (n=608} (Wu, 2006).

Factors (selecting the most important three) Frequency %

Water injection 351 19.3
Drug residue {e.g. antibiotics) 407 22.3
Heavy metal residues 278 152
Chemical pollucion (e.g. Clenbuterol) 134 73
Biological pollution 407 223
Others 204 1.2
Total 1,824 100.0
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2.5.1 Legal systems and regulations for pork quality and safety management

In China, the National People’s Congress (NPC) — which is equivalent to the legislarure in
Western countries - is at the top of the pyramid of the legal system. The NPC is the institution
that makes laws/acts. Under the NPC is the State Council, which has jurisdiction over
individual ministries and comrnissions. The State Council makes regulations ar the central
level. Individual ministries introduce the related administrative measures. In addition to
these central level legal institutions, there are corresponding institucions at local levels from
provincial level down to city, county and township levels. The corresponding insticurions at
provincial/local levels have the same functions as the institutions ar the central level. But
basically the lower level institutions are mainly responsible for supetvising and enforcing the
laws and regulations introduced by the central and provincial legal institutions, rather cthan
for enacting by-laws and sub-regulations themselves (Liu e 2L, 2004).

Due to food safety incidents in recent years, the Chinese government has attached special
attention to the establishment of legal systems and related administrative systems for food
quality and safety. Table 2.12 shows the main [aws/regulations issued with relevance to pork
production, disttibution and markering.

Amongst these regulations, the law with relevance to animal welfare has quite a limited impact.

According to some experts interviewed, awareness about animal welfare is not as strong in
China as in developed countries. In China, we have the ‘Law on Wild Animal Protection,

Table 2.12. Laws and regulations relevant to pork supply chains issued in the recent decade.

Laws/Regulations Time launched Issuing by Enforced by
Quarantine Inspection Act on Plant- June 4, 1982 State Council AQSIQ
Animal Import and Export
Food Hygiene Act Oct. 30, 1995 NPC MOH, AQSIQ
Pesticide Administration Regulation May 8, 1997 State Council MOA, SEPA,
MOH and AQSIQ
Designated Hog Slaughtering Act Dec. 29, 1997 State Council MOA, MOC
The Action Plan far Pollution-free 2001 State Council MOA, SEPA
Agricultural Products (APPAP)
Yeterinary Drug Management Regulacion 2004 MOA SEPA, MOA
Animal Husbandry Law Dec. 29, 2005 NPC
Law on Agri Product Quality and Safety  April 29, 2006 NPC SEPA, AQSIQ,
MOA

Source: searched and prepared by the author (http:/fwww.gov.cn).
Note: The name of the various ministries is indicated under Figure 2.9.
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the ‘Law on Animal Quarantine’ and the ‘Animal Husbandry Law’. Only the latter has clear
indications on animal welfare in its general clauses, regarding production, transaction and
transportation. In transportation, measures should be taken to protect the safety and comfort
of the animals, such as providing cnough space and water. The international communication
on animal welfare has also been strengthened in the last two years, For example, in 2003, the
first international forum on animal welfare and meat safety was held in Beijing. According to
the experts interviewed great improvements may be made in China as soon as things attract
the attention of the central government.

To reinforce the effort to improve food safery and quality management and decentralise power,
the central government assigned responsibilities to wide-ranging institutions to manage safety
aspects of agri-food production, processing and matketing. Figure 2.9 shows the institutions
directly involved in the administration of pork safety and quality. It also clearly indicates the
ovetlapping functions between the administrative departments in managing pork safety and
qualicy. In addition, each department is responsible for several stages of the chain. The State
Food and Drug Administration (SFDA) was established in 2002 to coordinate and deal with
food quality and safety problems on behalf of the nine departments. However, as it has a
strong expertise in the area of drug administration, it cannot replace the other departments in
fulfilling the functions of food safety monitoring and supetvision. The power of administration
still lies in the hands of the MOA, MOH and AQSIQ. Moreover, the SEDA hasn’t been
authorised by the Chinese government to operate with the right of law enforcement. The
current responsibility of SFDA is only to deal with serious food safety scandals. This sicuation
will be improved by June 1 2009, with a National Food Safety Committee established and
with only MOH, AQSIQ, SAIC and SFDA involved in the administration network.

Since 1999, the Chinese government has invested €3 million every year for setting up or
improving standards for agriculeural products. In 2003, there were more than 1,000 national
and sector standards with relevance to animal husbandry and veterinary medicines. Among
them, there were 351 standards with direct relevance to livestock safety accounting for 34.8%
of the total standards. The Chinese government has developed three types of quality standards,
namely ‘Pollution-free food, ‘Green food’ and ‘Organic food. Green food has two different
levels: Green A and Green AA, with the later equal to Organic food standards (Lu, 2007).
Among the three standards, the quality standards for Pollution Free Agricultural Products
(PFAP) are compulsory for all agricultural production in China. It was launched by the MOA
in 2001. In 2004, a total of 359 operators had their hogs or potk products certified with PEAP.
In 2003, the number of certified operators was reduced to 145. As the certification of PFAP
only started in 2003, it will take time for consumers to become aware of this quality standard.
These opetators were mainly located in south China, i.e. Sichuan province, Guangdong
province, Tianjin municipality, Fujian province, Guangxi province and Hubei province.

The green food and organic food standards are voluntary standards. The formulation and
certification of green food standard started in 1992. The Green Food Development Center
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Figure 2.9. Government institutions and their administered stages of the pork chain (before June |,
2009).

Note: SFDA refers to State Food and Drug Administration, www.sda.gov.cn; MPS refers to Ministry of
Public Security (www.mps.gov.cn); MOA refers to Ministry of Agriculture (www.agri.gov.cn); SEPA refers
to State Environmental Protection Administration (www.zhb.gov.cn); AQSIQ refers to the General
Administration of Quality Supervision, Inspection and Quarantine (www.agsig.gov.cn); SAIC refers
to State Administration for Industry and Commerce (www.saic.gov.cn); MOC refers to Ministry of
Commerce {www.mofcom.gov.cn); Custorns refers to the General Customs of China {www.customs.
gov.en); MOH refers to Ministry of Health (www.moh.gov.cn).

The thick arrows referring to the stages of pork supply chains mean that SFDA and MPS are
coordinating quality and safety activities along the pork supply chains. In addition, the SFDA also
plays a coordinating role among the nine government agencies responsible for food safety and quality
management.

(GFDC) was responsible for this wotk on behalf of the MOA. The objective of the green
food quality standard is to protect the ecological environment, upgrade agri-food quality and
increase export of agricultural products (Lu, 2007). The development of green food industry
has been very rapid since the early 1990s. In 2004, a total of 6496 products produced by
2836 companies obtained the right to use the Green Food label. With an annual turnover
of more than $10 billion, the export value reached $1.25 billion. Statistics show that most
of the certified green food products are from the primary plantation sector, accounting for

61.4%. Animal products accounted for 17.2%, fishery 4.1% and the other products 17.3%
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(W, 2006). Up to 7 November 2005, the number of certified green food products reached
7117. Among them, there were only 48 cerrified pork products produced by 10 companies.

To promote¢ the development of organic food, the Certification and Accreditation
Administration of China (CAAC) was established in August 2001, assuming this responsibilicy
from the State Environmental and Protection Agency (SEPA). Up to the end of 2004, there
were a total of 588 certified organic food products produced by 148 companies. Among these
products, export products accounted for 35%. Mcanwhile, the CAAC certified 461 green AA
products produced by 181 companies. Looking at the product category, livestock products
only accounted for 5.27% {Wu, 2006).

A special note should be made with regard to the Q- standard which refers to Quality Safety.

As a standard for market accession, it was initiated at the end of 2002 in five food sectors,

namely rice, edible plant oil, wheat powder, soy sauce and vinegar. Implementation of the Q-§

standard has been compulsory in these sectors since 1 January 2004. The seandard includes the

following three important requirements:

s Production enterprises must obtain a business license (they must pass an audit on basic
production conditions).

* Products must meet the requirements of relevant national standards and regulations and
must be checked and approved before they are allowed to be sold in the market.

o Products must be [abelled with ‘Q-§’

The accreditation process for the second batch of food products started at the end of 2003.
Meat products were among the 10 categories of the second batch of food products, for which
it has been compulsory to have Q-S standard certification since 1 July, 2005.

Compared with PFAP, Green and Organic products, Q-8 products have the following
similarities and differences:
s Similarities
— 'They all hold ‘food quality and safety’ as objective.
~ Relevant requirements are [evied on production envirenment, technological standards,
quality standards, packaging, labelling, transportation and storage.
~ Certification by authentic organizations and use of labels.
¢ Differences
- ‘Q-§’ standard is compulsory for products listed whilst the other three are voluntary.
— PFAP focuses on primary edible agricultural products; Green food standard focuses
more on processed agricultural products; Organic food standard focuses on both
primary unprocessed and processed products while the Q-S standard focuses on a
series of food products. For example, the Q-S standard for meat products includes five
products: cured mears, smoked and roasted meats, sauced meats, smoked sausages and
fermented meac products.
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2.6 Selected areas for the empirical study

Jiangsu province, Shandong province and Shanghai municipality, located in the east of China
(Figure 2.10), constitute an economically well-developed area in China. Jiangsu province and
Shandong province have a long hog production history. They have been amongst the 10 top
hog production provinces for several decades. Table 2.13 indicates the pork output of the three
arcas and their petcentages among the total pork outpuc in China.

Table 2.13 indicates that both Jiangsu province and Shandong province play a very important
role in China’s hog production. As 2 major consumption metropolitan, Shanghai’s role in hog

Area for empivical study

Figure 2.10. The location of the area for empirical study.

Table 2.13 Output of pork products in the surveyed area (10,000 tonnes) (China Statistical Yearbook,
various issues).

Year Totalpork Jiangsu Shandong Shanghai
output in
China Output % of total Output % of total OQutput % of total
ofpork pork of pork pork of pork pork
1995 36484 1959 54 267.7 73 239 0.7
2000 40314 205.7 5.1 2859 71 259 0.6
2004 47016 2198 47 461.0 9.8 58 0.l
2005 50106 218.5 44 367.1 73 18.0 0.4
2006 5,1972 2187 42 380.7 7.3 16.3 0.3
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production is very minor, accounting for less than 1% of the national pork ourput. Due to
potential environmental problems refated to hog production, procurement from other areas
of China is greatly encouraged by the municipal government.

In terms of slaughtering and processing, the surveyed areas have more large pork processing
firms than the other areas, especially in Shandong province. Among the 50 top meat processing
firms, Shandong province had the most {China Meat Association, 2008). With 17 firms of
the 50 top meat processing firms, the province has 13 fiems focusing on pork slaughtering and
processing. Among the impottant pork processors, Linyi Jinluo Meat Co. Ltd. deserves to
be mentioned here. Established in 1994, the company is a conglomerate mainly engaged in
meat production, with production bases in Shandong, Heilongjiang, Jilin, Inner Mongolian,
Hunan, Sichuan and Henan provinces. It became a listed company firstly in Singapore in 2001
and then in Hong Kong one year later. The company has total assets of about €400 million and
30,000 employees. As the second largest mear processing company in China next to Shineway
of Henan province, the company has an annual slaughtering capacity of 15 million pigs and
45 million chickens and an annual processing capacity of about 2 million tonnes of meat and
meat products. The company’s sales netwotk covers the whole of China, comprising 42 sales
offices, more than 3,300 franchise shops, and over 9,000 authorised dealers. The company
has set up business branches or representative offices in Hong Kong, Singapore, and Japan for
exporting meat products.

Jiangsu province has only 3 pork processors in the list of top 50 meat processing companies.
Among the three, China Yurun Food Group Ltd. is one of the largest meat processing
companies. Established in 1993, this company has developed into a large food complex, with
pork processing as its core business. It was listed on the Stock Exchange of Hong Kong on
October 3, 2005. At the end of 2007, the group company had mote than 30 slaughterhouses
and more than 20 processors scattering over 28 provinces, autonomous regions and cities of
China. Among these 50 firms, the slaughtering and processing integrated ones accounted for
12. The annual number of pigs slaughtered by the company was 12 million. It has a processing
capacity of 186,000 tonnes, producing more than 1,000 kinds of meat products. The company
sold approximarcly 444,000 tonnes of chilled and frozen pork and 105,000 tonnes of processed
meat products. Its pork producrs were exported to Russia, Southeast Asian countries and Hong
Kong. The company has been recognised as a ‘National Technology Center’ and “Enterprise
with AAAA Standardised Good Practices.

In terms of sales revenue, profit and rotal assets of the meat processing industry, Shandong
province is well ahead of the other provinces and regions. While Jiangsu province ranks the
fourth in sales revenue and profit, it is in the third place as regards total assets (Figures 2.11,
2.12and 2.13).

Unlike the other two surveyed areas, Shanghai is a major consumer city with a population of
16 million. In the three areas of study, Shanghai houscholds consume the most pork products.
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Figure 2.11. Ranking of major provinces in sales of pork products (Beijing Huajing Economic Consultancy
Center, data of 2004 as baseline).
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Figure 2.12. Ranking of major provinces in pork sector profits (Beijing Huajing Economic Consultancy
Center, data of 2004 as baseling),

Per capita consumption of major meat products in the three regions are presented in Table
2.14. The annual consumption of pork in Shanghai reached about 550,000 tonnes, which is
equivalent to 9 million hogs slaughtered. However, local hog supply is only about 6 million.

Three interesting examples of meat companies in Shanghai can be given. The first one is the
jointventure between the Ng Fung Hong Limited and Shanghat Jinjiang International Trading
Co. Ltd. With 51% of the investment, Ng Fung Hong Limited is the [argest and leading
supplier of fresh, live and frozen foodstuff in Hong Kong. Wich production technology that
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Figure 2.13. Total assets of meat processing firms in major provinces (Beijing Huajing Economic
Consultancy Center, data of 2004 as baseline).

Table 2.14. Per capita consumption of major meat products in the surveyed areas in 2006 (kg)

Region Urban Compared with Rural Compared with
{Pork, beef, the national {Porlc, beef, the national
veal, poultry average (%)* veal, poultry average (%)*
and processed and processed
products)’ products)’

Shanghai 332 134 359 +6.0

Jiangsu 34.1 +6.2 23.0 +3.1

Shandong 22,0 -31.5 14.8 -33.6

National average  32.1 223

I China Statistical Yearbook, 2007,
2 Calculated by the author.

matches the safety standards of the EU and the USA and is comparable to most advanced
equipment in the EU, the company has an annual capacity to slaughter 3 million hogs and
produce 15,000 tonnes of meat products. An integrated supply chain of hog production,
slaughtering, processing and distribution is the aim of this company. In addition to this
company, the traditional Chinese style meat producer Jiangsu Yurun Food Group Ltd. started
their operations in Shanghai in March 2005. The Group will set up a marketing network of
500 shops in the form of franchises. In May 2006, Linyi Jinluo Meat Co. Ltd. in Shandong
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province started cooperation with the Shanghai Agri-food Wholesale Market. Jinluo’ will be
one of the most important meat brands in the Shanghai market.

2.7 Conciluding remarks

In this chaprer, the major stages of the pork supply chain in China have been described.
Alchough its relative importance among the meat varietics is declining, pork is still one of the
most important sectors in Chinese agriculture and a potentially attractive market for foreign
investors. In addition to the description of characteristics and developments relaced to hog
production, potk processing, marketing and consumption, special focus has been given to
quality and safety management systems in China.

Although China enjoys a long history in hog production and pork will continue to be the
dominant meat for Chinese consumers, a number of weaknesses are deemed very important
for the stakeholders to tackle if the industry is expected to achieve sustainable development.
For example, the fragmentation in major stages of the pork chain, especially in production and
slaughtering stages, the mass product oriented production without a sound grading system,
poor logistics management and traceability system. In addition, the technology contribution
to the sector development is limited. However, the Chinese government is increasingly aware
of the great importance of pork quality and safety. Greater investment is made into hog
production and disease control. Large and medium-size companies are striving to develop
integrated chain management in pock supply chains. In the remaining chaprers of chis study
we will carry out more in-depth research into how to achieve better quality management and
chain performance.
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Chapter 3. The joint impact of supply
chain integration and quality
management on firm performance¥

3.1 Introduction

Supply chain management (SCM) and total quality management { TQM) are two important
tools that manufacturing companies use to achieve competitive advantage (Sila ez 4/, 2006).
These two concepts are discussed extensively in both theoretical and empirical contexts.
Since competition is no longer between individual firms, but between supply chains, the
understanding and practising of SCM has become an essential prerequisite for staying
competitive in the global competition and for enhancing proficability (Power ef 22, 2001}. The
enhancement of organizational performance should be attained through closely integrating
the internal functions within a company and effectively linking them with the external
operations of suppliers, customers and other channel members (Kim, 2006).

Much like the recent emergence of SCM initiatives, the topic of quality management and the
contribution of quality management practices (QMP) to fitm petformance have dominated
most manufacturing and service organizations. Some recent efforts have been made in studying
quality management at the chain level. For example, Van Plaggenhocf (2007) investigated the
integration of quality management in poultry meat, fruit and vegetables and the potted plant
chains. In this study, significant positive relations have been found between the integration of
quality management systems and the performance of the three chains in the Netherlands. Han
et 2l {2007) studied the joint impact of supply chain integration on firm performance of pork
processots in the upstream pork supply chain. However, the number of studies interlinking
SCM and quality management are still limited (Robinson and Malhotra, 2005). In the struggle
for marketplace advantage, businesses need to move from the traditional firm and product-based
mindset to an inter-organizational supply chain orientation involving customers, suppliers and
other partners (Robinson and Malhotra, 2005). Traditional quality programs focus on quality
management schemes like TQM, HACCP, and ISO 9001 (international quality management
system standards). Nowadays, more and more companies apply a SCM philosophy to achieve
quality improvement gains critical to customer sarisfaction. In addition to addressing the
relationship between QMP and firm performance, and between SCM and firm performance,
this stady will also examinic the interaction between integrated SCM and QMP.

*6 The joint impact of supply chain integration and quality management on the performance of pork processing
firms between the dyadic relations of supplier and processors in China was published in International Food and
Agribusiness Management Review Vol 10 Issue 2, 2007, pp. 67-98. The paper was written by J. Han, SW.E (Onno)
Omtaand . H. Trienekens. It won the Best Paper Award for the theme ‘the application of a business theory to agri
and foad business management’ in the 17 Annual World Food and Agribusiness Forum and Sympasium held in
June in Parma, Italy.
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The study domain of this research is the pork processing industry in China. Since the
government removed state procurement quotas and price control in 1985, fundamental
changes have taken place in the pork sector. It has become the largest pork production and
consumption country in the world since the eatly 1990s. China produced nearly 52 million
toanes of pork in 2006, accounting for half of the total pork production in the world {Deng,
2007). The Chinese people also consume about half of the total amount of pork products in
the world. Although potk consumption has had the tendency to fall in che [ast two decades,
it is still the most popular meat in China, accounting for about 64.6% of the major meat
products in 2006 {China Statistics Yearbook, 2007). Based on current pork consumption
at various income levels, it is estimated that pork consumption will grow more than 7% in
Chinese cities and 1.5% in the countryside over the next ten years. This generares an addirional
consumption of 12 million pounds of pork by 2011 (Pan and Kinsey, 2002). With increasing
incomes and changing life-styles gencrated by rapid economic and social development, the
potk indusery will be driven to emphasise safety, qualicy and convenience. However, the
cutrent pork industry is characterised by the dominant position of more than 80% of small
household hog producers (USDA FAS China Gain Report, 2006) and a large number of
small slaughterhouses. Traditional spot market transactions are still the most popular market
channel that farmers use in selling their hogs (Zhou and Dai, 2005}. The current organization
of the pork processing industry induces potential quality and safety problems in trackingand
tracing pork from ‘field to table’

In recent years, some leading meat processing companies like Shineway and Yurun Co. Led.
have established closer vertical coordination mechanism with their suppliers and retailers and
invested heavily in developing cold chains to provide consumers with brand products. Will
this kind of inter-organizational supply chain orientation and quality management improve
firm performance? Will the level of supply chain integration facilitate the implementation of
quality management in these companies? Which supply chain integrations and QMP lead to
the greater performance improvements? These are the main questions that this chaprer will
address in order to identify critical success factors for the competitiveness of potk processing
firms in China. To the best of our knowledge, there has been limited empirical research on this
issue in the pork processing sector in China. This paper attempts to shed more light on the
relationship between supply chain integration, QMP and firm performance in pork SCM in
China. As companies may have many suppliers and customers, we only focus on the relations
between the focal firms (pork slaughtethouses and processors in our study) and their most
importanc upstream suppliers and downstream customers. Therefore two models have been
developed and tested using empirical data collected in the focal firms.

In Section 3.2 we present the literature review on SCM, QMP and firm performance and
describe a theoretical model that relates these constructs. Thereafter, the three constructs and
the hypotheses are discussed. In Section 3.3 we present the instrument development and a
description of the study sample. The methods to assess construct validity and reliability are also
discussed in this part. Once an acceptable measurement model is obtained, the hypothesised

60 Supply chain integration, quality management and firm performance



The joint impact of supply chain integration and quality management

structural model will be rested using structural equation modelling (SEM} techniques in
Section 3.4. In Section 3.5 our findings in the pork processing industry will be evaluated in the
light of carlier studies, and the conclusions will be drawn. Finally, in Section 3.6, suggestions
for further research and the implicartions for pork SCM are presented.

3.2 Theory and research hypotheses

This pare will present theory on SCM and quality management. The presentation will include
the literature review on the relationships among supply chain integration (SCI), QMP and
fitm performance. Hypotheses will be developed on the basis of theoretical background: We
propose the following rescarch framework (Figuce 3.1} for our subsequent discussions.

3.2.1 Supply chain integration and firm performance

Supply chain management (SCM) was first used in the logistics literature as an inventory
management approach in the 1980s (Van der Vorst, 2000; Trienckens and Beulens, 2001).
During that time suppliers started experimenting with strategic partnerships with their most
imporrant suppliers (Tan, 2001). Since then, it has reccived a lot of attention by managers
and academics. Research shows that the most successful supply chains are those which have
integrated their internal processes with their suppliers and buyers {Frohlich and Westbrook,
2001).

Integration in a supply chain context is defined as a process of integration and collaboration
in which companies in the supply chain work together in a cooperative manner to atrive at
mutually acceptable outcomes (Pagell, 2004). Most supply chain licerature considers supply
chain integration as the collaborative effort in linking functions and supply chain networks in
terms of process, information and physical flow (Frohlich and Westbrook, 2001).

Coordination is the central lever of SCM (Ballou ez 4/, 2000). Supply chains are complex
with many activities spread over multiple functions or organizations. A better collaborative
supply chain helps two or more independent companies work jointly to plan and execute

Supply chain
integration \

Quality management
practices

Firm performance

Figure 3.1. Research framework.
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supply chain operations with greater success than when acting in isolation (Simatupang and
Sridharan, 2002). Stank e 2/ (1999) studied inter-firm coordination processes characterised
by effective communication, information exchange, partnering and performance monitoring.
'The movement towards long-term cooperation and partnering is based on the premise thata
co-operative philosophy leading to more integration of processes and systems with firms in the
supply chain creates greater network-wide efficiencies (Lambert and Cooper, 2000).

Global competition demands for a linkage among suppliers, internal processes, and customers
to facilitate information flow and inbound and outbound flow of goods/services. Due to
the complexity of buyer-supplicr relationships, information sharing within business units
and with suppliers and other strategic alliances is essential. This information sharing can be
accomplished by the continuous automation and standardization of cach internal logistics
funcrion. Porter and Miller (1985) asserted thar the usilization of information technology
has a significant influence on the relationships among value chain activities as well as the
physical aspects of individual value chain activities. Information technology helps ro create
and maintain the competitiveness of a company. The extent to which information is shared can
create opportunitics for firms to work collaboratively to remove supply chain inefficiencies,
and thus has a significant direct impact on the relationship between buyer and the supplier
(Hsu ez al., 2008). Therefore the integration of information technology and logistics are the
other two perspectives in SCIL

Integration has been studied at two different levels of analysis. External integration examines
integration that occurs between organizations. Much of the buyer-supplier literacure falls into
this category (Pagell, 2004). Internal integration examines integration actoss various parts of
a single organization. By summarizing relevant literature on SCI and in order to consider all
different types of integration, this research has included the following dimensions of SCI:
internal integration, external integration, supplier-buyer relationship coordination, integrated
information technology and integrated logistics management.

Despite the SCI advancing closer wotking and some documented cases of success, in most
industries it has proved extremely difficule to achieve genuine integration berween firms
operating in the chain, Fawcett and Magnan (2002) have illustrated that even in the US
market where supply chain techniques are more widely understood, the extent of integration
between firms is limited. Furthermore, the SCI level of Chinese firms has been lagging behind
compared with the Western firms (Chen and Luo, 2003). Su e¢ 4/, (2008) examine che status
of SCM in 206 companies (manufacturing industry, logistics industry and others} and find
that Chinese firms have already recognised the strategic importance of the SCM, but they have
not paid enough attention to the logistics performance and the applications of information
technology. SCM level in the logistics industry is significantly behind that of manufacruring
and other industries.
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Nevertheless, SCI should engender superior performance {e.g. Tan ez 4/., 1998; Frohlich and
Westbrook, 2001). Vickery ez 4/, (2003) also mentioned a growing body of literature that has
suggested a posicive relationship between the degree of integration across che supply chain
and firm performance (e.g. Stevens, 1989, Lee et al., 1997; Frohlich and Westbrook, 2001).
Wood (1997) also indicated that integration of the supply chain could improve both profic
potential and competitive position. Shen (2005) did a very comprehensive investigation into
the factors that are critical to the success of future supply chains. Among them, SCI is one
of the factors showing the most obvious link to firm performance, with the strongest link to
financial and operational metrics. Based on these empirical findings, we thus hypothesise the
following relationship:

HI: There is a positive relationship between SCI and performance of pork processing firms
in China.

3.2.2 Quality management practices and firm performance

Great interest has been aroused in the academic circle and business world to investigate the
adoption and implementation of total quality management (TQM) approaches over the lase
decades (Soltani, 2005). Quality gurus have identified key process improvement practices
that affect quality, including top management support and quality policy, employec training,
employee relations, product and process design management, supplier quality management,
management of processes and operating procedures, the role of the quality department, and
the collection and usage of data on quality shortfalls (Saraph ez 2/, 1989). Recent research
on TQM has examined the relationships between the practices of quality management and
various levels of organizational performance (Kaynak, 2003). For example, Saraph ez 2/ (1989)
reported that eight critical factors could be used for quality management assessment, namely
the role of the quality department, training, quality design, supplier quality management,
process management, quality dara and reporting, and employee involvement. Madu ez
al. (1995) studied QMP in Taiwan’s manufacturing firms. They found a significant causal
relationship between quality dimensions (i.e. customer satisfaction, employment satisfaction,
and employee service qualicy) and organizational performances. In their research on QMP
in the largest US firms, Mohrman ez 4/, (1995) found that 83% of the surveyed companies
had a ‘positive or very positive’ experience with quality management, and 79% planned o
‘increase or greatly increase’ qualicy management initiatives in their companies in the next 3
years. Most of the studies have supported the hypothesis that QMP is relared to performance
improvement, e.g. productivity, quality of products, customer service, profitability and
competitiveness. A comprehensive summary of studies on the relationship between qualicy
management and firms’ performance can be found in Kaynak (2003). However, some studies
also produced sobering results. D. Little survey of 500 exccutives in US manufacruring and
service firms indicated that only one-third believe that quality management made them more
competitive (Mathews and Katel, 1992). Dooyoung ef al. (1998) also reported estimates of
quality management failure rates as high as 60-67%. These mixed findings put forward the
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necessity to study the QMP-performance link in companies of various sizes and in different
countries. In addition to this, the necessity to study the link is due to the shift of the qualiry-
based paradigm from the traditional company-centered setting to complete supply chain
systems (Kuci and Madu, 2001). Robinson and Malhotra (2005) find that much attention
has been paid to SCM and quality management separately, but that the combination of these
concepts in rescarch has been rare. They conclude that quality management should further
develop from traditional firm-centered and product-based approaches to inter-organizational
supply chain approaches in which all customers and supplicrs are involved. The successful
evolution of this mindset in business operation enables organizations to meet the demand for
superior products and services.

The importance of quality management and its associated benefits, such as improvements in
customer satisfaction and firm performance, have been well acknowledged (e.g. Hendricksand
Singhal, 1997). The objective of quality management efforts should be focused on achieving
customer satisfaction. Performance outcomes are driven by quality management practices
{QMP), which in turn lead to customer satisfaction (Choi and Eboch, 1998). To identify the

impact of QMP on firm performance, we thus propose:

H2: There is a positive velationship between QMP and performance of pork processing firwms
in China.

Before we develop steps for hypothesis testing, it is important to clatify the concept of ‘quality
management’ since many definitions of ‘quality” and frameworks of TQM have been proposed
in the literature, but a consensus definition does not exist (e.g. Ahire ez 2, 1996; Flynn ez 4l.,
1995; Rungtusanatham e# 4/, 2005). Within the important dimensions of QM, we employ
a process definition, emphasizing inputs (management practices) rather than output {qualicy
petformance) in our analysis. Therefore, QM is defined as an approach to achieving and
sustaining high quality output (Flynn et 4, 1994). By summarizing the literature review and
in accordance with the suggestions of the managers in the pilot studies in the pork processing
companies, we will use the following dimensions to measure quality management practices:
management leadership, supplier/customer quality management, quality design and process
managemenct. Further introduction of the operationalisation will be presented in construct
measures in 3.3.1.

3.2.3 Supply chain integration and quality management practices

Organizations world-wide recognise the need to improve product quality to succeed in the
competitive internacional market place. They also realise that the involvement of suppliers
and customers is critical to improve quality and to meet customer specifications {Wong ez 4f.,
1999). Therefore it is imperative to study the dynamics of quality management in a supply
chain context (e.g. Elltam, 1991; Bamford, 1994).
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The integration of the supply chain in the meat industry is particularly important since the
outbreaks of animal discases such as Footand Mouth disease and BSE. Previous research { Fearne,
1998, 2000; Palmer, 1996) has highlighted the importance of greater verrical coordination
within meat supply chains in order to reduce risk and uncertainty, improve quality and foster
value creation (Taylor, 2006). However, the industry is dogged by adversarial relationships
and a commodity culture that makes it hard for companies to reach a position of sustainable
profitability (Simons ez 4., 2003). In various meat sector studies, a stress on the relationship
between close chain coordination and product quality has also been noticed. For example,
Klein ez al. (1996) asserted that one of the two primary steps that were regarded as essential
to ensure better Canadian pork quality was excellent communication and teamwotk among all
sector participants through the formation of strategic alliances or vertical integration. In the
study of Hobbs ef 4/ (1998}, a coordinated approach to production, processing and marketing
was regarded as the driving force behind the fact that the Danish pork induscry remains
one of the most successful industries in the world. This approach was built on a thorough
understanding of the requirements of different markets, a dedication to quality which includes
the ability to provide a consistent and reliable supply of high quality products tailored to the
needs of different markets. Co-operation between players at different stages of the supply
chain enables information to be disseminated effectively and efficienty throughout the supply
chain. In a study of 38 UK firms, Armistead and Mapes (1993} indicate that the level of SCI
improves quality and operating performance. Thus, we formulate the following hypothesis:

H3: The level of SCIis positively related to quality management practices in pork processing
Sfirms in China.

3.2.4 Firm performance indicators

In literature much atrention has been devoted to three main aspects of performance: financial,
organizational and strategic performance. Organizational theory offers three approaches
to measure organizational effectiveness or performance (Murphy, Trailer and Hill, 1996),
namely the goal-based, systems and multiple constituency approach. After comparing
different measures of performance, they suggest that multiple dimensions of performance
should be considered where possible, including both financial and non-Anancial measures.
Accounting-based indicators, efficiency, sales growth rate and profitability (e.g. return on
sales or investments) are the financial indicators most commonly used (Murphy, Trailer and
Hill, 1996). In addition, operational (non-financial) performance measures, such as product
quality, customer satisfaction and market shares are often examined. Qur research uses both
financial and non-financial indicators to measure performance. The indicators we use to
measure performance of pork processing firms are: growth rate, market share, profirabiliry

and perceived customer satisfaction. The operationalisation of these indicators is shown in
Table 3.1.
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Table 3.1. Operationalisation of constructs, source and measures (detailed questions are presented in

Constructs Operational definition

Supply chain integration (second order construct)

Internal integration

External integration

Supplier-buyer
relationship
coordination

Integrated information

technology

Integrated logistics
management

Horizontally aligning operations across processes within the focal firms, e.g.
good integration of purchasing, production and distribution activities of
the focal firms.

Linking external processes to external suppliers and customers through
involving them in the development of strategic plans and production
processes,

A mutual ongoing relationship between the focal firms and their suppliers
and customers that involves a high level of trust, commitment over time,
long-term cooperation, joint conflict resolution, and sharing of risks and
rewards.

Integrating information technologies (such as computerised production
systems, electronic data interchange) to facilitate the collection of vital
information concerning key business processes and the sharing of such
information across functional areas and across firm boundaries.

Increased logistics-related communication, greater coordination of the focal
firms' logistics activities within the firms and those of their suppliers and
customers.

Quality management practices (second order construct)

Management leadership The involvement in and constant commitment of the company management

Supplier/customer
quality management

Quality design

Process management

Firm performance

Sales growth
Market share
Profitability

Perceived customer
satisfaction

in all its functions to quality improvement.

The involvement of key suppliers and customers in quality planning and
improvement process, e.g. selection of key suppliers/customers on the
basis of quality and evaluation.

Designing manufacturable products and designing quality into the products
by including customers’ requirements in new product/service design
review prior to production,

Tools are used to ensure the machinery and the various production
processes are under control and meet quality specifications.

The extent to which the sales of the firm grow slower or faster when
compared to its main campetitors in last three years.

The extent to which the market coverage of the firm's pork products grows
faster or slower compared to its main competitors in last three years.

The extent to which the profit of the firm grows faster or slower compared
to its main competitors in last three years.

The degree to which a firm's customers continuously perceive that the
firm's quality needs are being met by the firm’s products and/or services.

Supply chain integration, quality management and firm performance



The joint impact of supply chain integration and quality management

Appendix A).
Source Measures
Vickery et af. (2003), Frohlick and Westbrock (2001), Integl-3

Narasimhan and Kim {2002)

Vickery et af. (2003}, Frohlick and Westbrook (2001),
Rosenzweg et al. (2003)

Yickery et al. (2003), Carr and Pearson (1999}, Clark (1989),
Han et al.{1993)

Vickery et al. (2003), Frohlick and Westbrook (2001),
Chen and Paulraj (2004)

Chen and Paulraj (2004), Frohlick and Westbrook (2001},
Vickery et al. (2003), Stock et al. (2000)

Forza and Filippini ([998}, Saraph et al. (1989), Ahire et dl. (1996),
Garvin ([986), Kaynak (2003)

Forza and Filippini (1998}, Tracey and Tan (2001),
Ahire et ol. (1996), Chen and Paulraj (2004), Kaynak (2003)

Saraph et al. (1989), Ahire et dl. {1996), Farker et al. (1996),
Flynn et al. (1995}, Forza and Filippini {1998), Kaynak {2003)

Flynn et al. (1994), Forza and Filippini {1998), Kaynak {2003)

Tan et al. (1998), Tracey and Tan (2001),
Narasimhan and Kim (2002), Claro (2004)

Frohlick and Westbrook (2001), Vickery et al. (1999),
Tracey and Tan (2001)

Kaynak (2002), Narasimhan and Kim (2002), Claro (2004)

Frohlick and Westbrook (2001), Tracey and Tan (2001),
Chen and Paulraj (2004), Rungtusanatham et al. (2005)

Exintupl-4; Exintdsl-4

Coordupl-4; Coordds|-4

Infoup; Infods|-3

Logis|; Logisup 1-2; Logisdsl-2

QMPI-8

SQMI-4; CQMI-3

Designl-2

PMI-3

FPI
FP2
FP3

FP4
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3.3 Research methodology

Supply chain integration and quality management initiatives and their relationships form the
core of this research. The focus of the research is on the pork slanghtering and processing
firms!” and their most important suppliers and customers. The approach of surveying the
firms’ top purchasingand supply management executives to study buyer-supplier relationships
has been widely practised in the field of operations management (Carr and Pearson, 1999,
Shin et 4., 2000). Therefore this survey methodology was employed to set up the quantitative
part of empirical research and to collect data to test the hypotheses developed in this research.
Structural equation Modelling (SEM) was used to test the measurement model and the
structural model of chis research. SEM is one of the most applied and consolidated means
of testing relations and causality in the field of buyer-supplier relationships (Malhorta ez
al., 1999). The advantage of SEM over standard regression analysis {i.c. OLS) is its explicit
consideration of the measurement error in the indicators and simultaneously estimation of a
system of structural equations.

Moreover, SEM is a powerful method for testing causal models, because it enables the
simuftancous evaluation of the individual paths constituting the model, total effects and the
complete model’s goodness-of-fit (Hair ez 2/ 1998). In the next part, we will describe the
process of scale development and determination of the validity and reliability of the research
constructs. Afterwards, the results of measurement model and structural model will be

described.
3.3.]1 Construct measures

Figure 3.2 illustrates the analytical steps for scale development which incorporates aspects of
both theoretical and statistical modelling to achieve construct validity and reliability as well
as hypotheses testing. This framework is an amalgamation of similar frameworks of Segars
(1997), Chen and Paulraj (2004), and Lu ez 4/. (2007). A valid and reliable construct is very
critical for research. Multiple scale items for each of the factors in the constructs are developed.
As noted by Churchill (1979), many variables of interest are inherently complex in nature;
therefore, they cannot be accurately measured with a single scale. Single measures typically
contain considerable uniqueness and subsequently low correlation with the attribute being
measured.

Additionally, single items tend to frame concepts narrowly resulting in considerable
measurement error. Multiple measures can overcome these difficulties. The specificity of
individual items can be averaged out and more robust conceprualizations of complex variables
can be developed thereby reducing measurement error (Segars, 1997). The scale development
for the construct SCI was adapted from Chen and Paulraj (2004), Claro (2004), Vickery

17 Pork slanghtering and processing firms will be ceferred to as focal firms in the study.
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Specify the theoretical network and Theoretical
definitional domain of research constructs Measurement
* Moadelling
Identification of SCI and QMP constructs
---Existing scales
---Literature review
---Panel of experts

L Pre-test of the measurement instrument ‘I

v

Establishing content or face validity

!

Refinement of the items and development
of the final instrument

|
v

Data collection

Exploratory study
---Corrected item-total correlations > 0.5
---Factor loadings > 0.6
---Reliability through Cronbach’s alpha > 0.7

Statistical
¢ Measurement
Madelling

Confirmatory study

---Convergent validity

*t-value for cach loading, significance

* Square correlation
---Fit indices & unidimensionality assessment

* X2, nonsignificant

*XHAf<2

*GFI, AGFI1, CFI > 0.9

* RMSEA < 0.08

* Standardised residual, modification indices
—Discriminant validity
* Chi-square difference comparison

L

h 4
Test statistical model

---Fit indices

--t-value of structural coefficients for significance

Figure 3.2. An analytical paradigm for construct development and data analysis (adapted from Segars,
{997 Chen and Pauiraj, 2004; Lu et al,, 2007).
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et al. (2003), Narasimhan and Kim (2002), Frohlick and Westbrook (2001) and Carr and
Pearson (1999). It has five sub-constructs: internal integration, external integration, supplier-
buyer relationship coordination, integrated informarion technology and integrated logistics
management. Items on QMP were mainly derived from Saraph ez 2/ (1989), Garvin (1986),
Flynn et 2l. (1994), Ahire ez al, (1996) and Kaynak (2003). We initially identified four
sub-measurements to measure QMP: management leadership, supplicr/customer quality
management, quality design and process management. Irems on firm performance were mainly
from Tan ez 4/, (1998), Tracey and Tan (2001), Vickery et 2/ (1999), Frohlick and Westbrook
{2001) and Claro (2004). Based on their studies and through interviews with practitioners,
the items for the sub-measurements of the constructs were developed. Where appropriate,
additional items were created to cover the domain of the constructs. As our analysis deals with
how the focal firms wotk with their most important suppliers and customers in supply chain
integration and quality management, we develop two models to test the hypotheses using the
empirical data collected. The upstream model tests the relationships between the focal fiems
and their most important suppliers in application of SCI and QMP and their impact on firm
performance. The downstream model cests the relationships between the focal firms and their
most important customers in the application of SCI and QMP and their impact on firm
petformance. The company specific questions are used for both upstream and downstream
modes. We initially developed four company specific questions for sub-dimensions of SCI
constructs and 14 for dimensions of QMP consteuct. In addition, another 19 item questions
were generated to measure the dimensions of the upstream pork SCIand QMP constructs and
20 for the downstream two constructs. Firm performance was measured by 4 items. A seven-
point Likert scale was used where 1=not agree ar all, 4=neutral and 7=totally agree. The scale
was evaluated by practitioners and academicians in a formal pre-test study in order to establish
both content and construct validity. These were general managers from meat processing
industries and professors from economics and management, food science and technology at
Nanjing Agricultural University in China. In addition, the scales were pilot tested in 10 pork
processing companies through structured interviews. Based on suggestions by the managers
and academics, items were added, changed, or deleted to form a revised instrument which
contained 32 items for dimensions of the upstream SCI and QMP constructs and 33 items
for downstream model. The 4 performance indicators were kept. The operational concepts,
their sources and the measures used are listed in Table 3.1, Appendix A presents the items used
in the questionnaire.
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As SCI and QMP are second order reflective constructs'®, their dimensions were computed
as the observed variables for subsequent SEM analysis, which means that we use computation
of the scores derived from the multiple-item scales by unweighted average (Hair ez /., 1998).
There are three reasons for equally weighting the items instead of using another method {(e.g.
with factor score as weighted). Firstly, we have no theorerical argumentarion why one item
should be weighted more heavily than another. In formulating the items, we expected them
to measure the construct to the same degree. Secondly, factor analysis is used to check the
convergence of the measurement scale, not to determine the scale. Thirdly, a weight based
on a factor score is as arbitrary as any other kind of weight, and thus an unweighred average
is the least arbitrary in giving them more importance over the others. Moreover, there might
be sampling variation in the factor analysis, which could result in considerable changes in the
weights if the analyses were to be repeated on another random sample (Claro, 2004).

3.3.2 Data collection

During the pre-test period, it turned out that it was difficult to get questionnaires back from
the meat processing companies by post. The companies in China are still not used to answering
mail questionnaires. Therefore the survey was carried out by students from Nanjing Agricultural
University majoring in marketing, management and animal sciences, during the wincer and
sumnmer vacations in 2005. As China is a big country, our rescarch only focused on the pork
slaughtering and processing companies in the eastern two provinces (Jiangsu province and
Shandong province) and one direct jurisdiction district of the central government of China
(Shanghai). Four training sessions were organised for the students who were willing to do the
survey. Each lasted for two hours. The students were divided into small groups to improve the
cffectiveness of the training. A written guideline on how to do the survey was distributed to
the students. After explaining the research background and the questions to be asked, students
were asked to work in pairs to practice the roles as respondent and interviewer.

A stratified sampling technique was deemed appropriate to collect the data after consulration
with experts and professionals in the pretest. They provided valuable information on the
distribution of the focal firms in the sampling areas. Cities include pork slaughtering and
processing companies of various sizes, in the villages small scale slaughterhouses prevail. Eighry-
cight cities were sclected. A list of pork slaughtering and processing firms was provided by the
meat associations of Jiangsu and Shandong provinces. As the members of the meat association
are usually large and medium-size companies, students were also asked to pay atrention to

18 Indicators or items (i.c. observed variables) composing a scale that underlines s construet {i.e. operationalized
concepr) can generally be distinguished as reflective ot formative (Diamancopoulos and Winklhofet, 2001).
Reflective (effect) indicator conscruces depend on the lacenc variable. The fatent variable is the operationlization of
a construct in strucrural equation modelling, A latent variable cannot be measured disectly bue can be computed
by one or more indicators. The reflective indicator models assume that a latent variable is the common cause of its
indicators. They ate interchangeable, which means that the removal of one item does not change the essential nature
of the underlying construct. This is quite different from formative indicators (Claro, 2004),
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the small firms in the sector. The list of potk slaughterhouses, including small companies,
could be obtained from the Designated Pork Slaughtering Administration Office in each city.
Students were taught to usc che method of systematic sampling techniques for selection of
slaughtethouses. To minimise response bias, we targeted the top management team as the
informant within each focal firm in terms of acquaintance with buyer-supplier relationships
and quality management. They could be general (deputy-general) managers and managers of
qualicy departments. Two rounds of telephone contacts were conducted during the surveys
in order to trace the progress of the survey and answer the questions of the students. The
first two rounds produced 202 questionnaires. Among these, twenty were not completed by
the companies and therefore were useless. In the second round, another 56 questionnaires
were returned. Among these, nine were useless. Therefore, the sample base for the empirical
research was 229 questionnaires, 102 for Jiangsu province, 112 for Shandong province and 15
for Shanghai municipalicy.

A comparison of the carly and the late respondents was carried out to test for the non-
response bias {Armstrong and Overton, 1977). T-tests were performed on the responses
of the carly and late respondents. At the 5% confidence level, there were no significant
differences between the responses of these groups. This suggests that non-response was not
a major problem in our sample.

The profiles of the respondents and their company characteristics are displayed in Table 3.2.
The results show that 40.6% of the participants in the survey were general and deputy general
managers, indicatinga good quality of the respondents, who should have a clear understanding
of what practices their firms use with regard to their relationships with their most important
suppliers and customers. As for the status of the organizations, private industry is developing
very fast in China. Qur survey also proved this, with 65.5% of the firms being privately owned
or private share-holding companies. The survey on the business scope of the firms showed that
41% of the firms were slaughterhouses and 32.2% were integrared slaughtering and processing
companies. Processors only accounted for 26.4% of the sample. The respondents were also
asked to provide information on the number of employees and the level of turnover which
indicate the scales of these companies. The results in Table 3.2 indicate that 40.6% of the
companies had 101 to 500 employees. In China, the company is called a ‘scale-company’ if its
annual turnover is more than RMB $ million Yuan (approximately € 500,000). The number
of companies with a turnover ranging from more than € 500,000 to € 30 million was 71.6%.
In our sample, 7.9% of the companies had a yearly turnover of more than €30 million.

3.3.3 Data analysis
Based on studies by Koufteros {1999), the following section will discuss seatistical analysis
used to determine the validity and reliability of each construct. The methods employed for the

development of exploratory evaluation of the measurement scales for the two latent variables
of SCI and QMP in this study is shown in Appendix C1 (the upstream model) and Appendix
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Table 3.2. Profile of the respondent companies (n=229).

Characteristics of the respondents Number Percentage

Jab title (n=229)

General or deputy general managers 93 40.6
Quality control managers 49 214
Sales managers 39 17.0
Head of the office and others 48 210
Organizational status (n=229)
State-owned 32 14.0
Collective 3l 13.5
Private 70 30.6
Joint venture 16 7.0
Private and share holding 80 349
Main business (n=227)
Slaughterhouses 94 414
Further processing 60 264
Slaughtering/processing 73 322
Employees (n=229)
Below 50 48 21.0
51-100 48 210
101-500 93 40.6
More than 500 40 174
Level of turnover ((J1000) (n=229)
Below 500 47 20.5
50§-3,000 82 358
3,001-30,000 82 358
Greater than 30,000 18 79

C2 (the downstream modef). They included corrected item-total correlations, exploratory
factor analysis and reliability cstimation using Cronbach’s alpha. The description of these
mechods will be given in combination with the data analysis of this research.

Exploratory factor analysis

As our constructs SCI and QMP were based on previous research to enhance validity, we
firse conducted a principal component analysis with oblique rotation for these constructs to
see whether the items fell under the defined constructs. The results for the upstream model
and downstream model are explained separately. With regard to the upstream model, the
exploratory factor analysis for SCI construct turned out to be four factors for SCl integration
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with integrated information technology and integrated logistics management into one
factor. By looking at the questions, we found an interrelationship between these two sub-
measurements. The resule for QMP was also different. There were five factors instead of the
originally defined four factors. It was more appropriate to rename the first dimension as ‘in-
company quality management’ {coded as QMP1, QMP6 and QMP8) and the new factor
into ‘employee involvement in quality management’ (coded as QMP3, QMP4, QMP5 and
PM2). When looking carefully at the measurement items, these four items actually reflected
the contents of this new factor. It reconfirms the validity and reliability of previous studies
on this dimension in QMP construct (¢.g. Saraph ez 2f, 1989; Kaynak, 2003). The remaining
irems in the three scales loaded on their factors, with QMP2 and QMP?7 adding to the factor
‘quality design’ With regard to the downstream model, Integl and Integ2 were suppressed
due to lower factor loadings than 0.4. All the other items loaded on the five factors of SCI
construct, indicating sound construct validity. For QMP construct, the exploratory factor
analysis turned out to be the same as the upstream model with only three items for customer
guality management replacing the four dimensions of supplier quality management. The results
of the factor analysis for the two models are presented in Appendix C1 and C2. We then
checked the item-total correlation which refers to a correlation of an item or indicator with
the composite score of all the items forming the same set (Koutfteros, 1999). The results of
the analysis for the scales of SCI and QMP are also shown in Appendix C1 and C2. Each
scale was purified by eliminating items if their corrected item-total correlation was less than
0.50 (Koufteros, 1999; Lu ez 2/, 2007). As a result, Coordup4, QMP2, QMP4, SQM3 were
deleted from the upstream model while Exintds1, Coordds4, QMP2 and QMP4 were deleted
from the downstream model.

In the next step, we did another exploratory factor analysis to assess the dimensionality of the
remaining items using principal component analysis with oblique rotation. A factor loading
can be used as an indicator in interpreting the role cach item plays in defining each factor.
Factor loadings are in essence the correlation of each item to their underlying construct (Lu
et al, 2007). Absolute values less than 0.40 are suppressed in exploratory factor analysis. Items
that are not pure (¢.g. itemns with cross loadings) are climinated and it is desired that the factor
loading is above 0.6 (Hair ez 4/., 1998). We didn’t find any cross-loading factors. However, the
factor loading of Exintup4 was below 0.60, and was subsequently eliminated. The percentage
of variance explained by the factors for SCI and QMP constructs of the upstream model
accounted for 69.4% and 65.7% respectively. For the downstream model, the explained
variances for SCI and QMP constructs were 71.8% and 71.74% respectively. This may indicate
that our two constructs have a good unidimensionality for both models.

Cronbach’s alpha has several disadvantages, including the fact that it is inflared when a scale
has a large number of items, and it assumes that all of the measured items have equal reliability
(Gerbing and Anderson, 1988). Despite these shortcomings, it is still one of the most widely
used measures for evaluating reliability (Hair e£ 2/, 1998; Koufteros, 1999). Appendix C1 and
Appendix C2 show the Cronbach’s alpha value for cach factor of the upstream model and the
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downstream model respectively. Except for the factor ‘buyer-supplier relationship coordination’
for the upstream model which has a reliability value of 0.658, the reliability value for all the
other factors was above 0.70, which is considered satisfacrory (Hair ez 2L, 1998).

According to Gerbing and Anderson (1988) and Segars and Grover (1993), exploratory
factor analysis does not provide an explicit test of unidimensionality as each factor from an
exploratory analysis is defined as a weighted sum of all observed variables in the analysis. In
addition, O’ Leary-Kelly and Vokurka (1998} point out that exploratory factor models do not
provide any explicit test statistic for assessing convergent and discriminanc validicy. Therefore,
we will discuss in the next part the assessment of unidimensionality and other properties
related to construct validity and reliability through confirmarory factor analysis (CFA}.

Results for the measurement model

CFA involves the specification and estimation of one ot more hypothesised models of factor
structure, each of which proposes a set of latent variables (factors) to account for covariances
amonga set of observed variables (Koufteros, 1999). The path diagram for the SCM construct
with four latent variables of the upstream model is presented in Figure 3.3. A similar path
diagram can be drawn for the QMP construct. To save space, this is not illustrated here.

According to the convention of AMOS analysis (Arbuckle, 1997), observed variables are
represented by squares and latent variables by circles and labelled with the Greek letter £ The
Greck letter 3 is seen as error in manifest or observed variables. A straight arrow pointing
from a latent variable to an observed variable indicates the causal effect of the latent variable
on the observed variable (Lu ef 4/, 2007). It is worth mentioning that on the estimation of the
measurement model of constructs with more than one item (actually preferable in strucraral
equation modelling), one of the loadings in each construct can be set to a fixed value of 1.0 in
order to make che constructs comparable {Jreskog and S6rbom, 1996).

Convergent validity and item reliability

Convergent validity measures the similarity or convergence between the individual items
measuring the same construct. It can be assessed by using EFA and CFA. In the exploratory
factor analysis both constructs have achieved convergent validity. In CFA, convergent validicy
can be assessed by examining the loadings and their statistical significance through t-values
{Dunn ez al., 1994). In the AMOS text outpuc file, the t-value is the critical ratio (C.R.), which
represents the parameter estimates divided by its standacd ecror. A t-value greater than 1.96 or
smaller than -1.96 implies staristical significance (Byrne, 2001).

On the first-order level of measurement models, the proportion of variance (R%) in the

observed variables that is accounted for by the latent variables influencing them can be used
to estimate the reliability of a particular observed variable {term). R? values above 0.50 provide
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Figure 3.3. Path diagram of the measurement model of SCI for the upstream model.

evidence of acceptable reliability (Bollen, 1989). If any items exhibit R? less than this value,
these can be dropped from the respective scale and parameter values can be re-estimated. Table
3.3 and Table 3.4 show the result of parameter estimates, error terms, t-values and R2 for the
two main constructs of the upstream and downstream model respectively. An examination of
the results of the upstream model reveals that 4 items (i.c. Coordupl, Coordup2, Coordup3
and QMPS5) of the upstteam model did not meet the 0.50 criterion of the R As previous
studies considered RZ above 0.30 acceptable (e.g. Carr and Pearson, 1999) and also due to
the fact that most of the above-mentioned items reflected the coordination between the
supplier and the buyers which was an important dimension in our study, they were kept for
the forthcoming assessment of fit indices. The downstream model reveals that the scores of R?
for the factor ‘buyer-supplier relationship coordination’ in SCI construct was not satisfactory.
Due to its importance in the scales, they were kept for structural equation modelling. This
analysis exhibited marginally acceptable R? and the critical ratios were all higher than 1.96,
indicating a good convergent validity.
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Table 3.3. Parameter estimates, error terms, t-values, and R? for the model {upstream model).

Latent Item Unstandardised Standardised Error t-values R (item
variable factor loading factor loading term reliability)

SCI Construct

] integ! 1.00 0.76 0.76
Integ2 i.08 0.78 0.10 10.61 0.60
Incegd [.28 0.73 Q.03 10.12 0.54
£2 Exintupl L1l 0.58 0.14 7.86 0.5
' Exintup2 .14 0.72 0.13 217 0.52
Exintup3  1.00 0.75
£3 Coordupl 0.93 0.645 0.14 6.82 042
Coordup2 0.8l 0.692 0.12 6.99 0.48
Coordup3 1.00 0.640 04|
E4 Infoup 0.73 0.809 0.05 13.61 0.65
Logis 0.90 0.809 0.07 13.61 0.66
Logisupl  1.00 0.845 0.72
Logisup2  0.71 0.66 0.07 10.43 0.5¢
QMP Construct
El QMPI £.00 0.70 0.78
QMPé 143 0.8% Q.01 12.73 0.78
QMP8 LI 087 0.09 12.44 0.80
£2 SQMI (46 0.86 0.14 11.15 0.68
sQM2 03l 0.64 0.10 8.80 0.57
SQM4 [.00 0.69 0.53
&3 QMP3 117 0.82 0.14 8.60 0.58
QMP5 1.00 0.72 0.36
PM2 1.05 0.6l 0.13 7.79 0.67
&4 QMP7 1.26 0.6 0.18 6.88 0.50
Designl 1.67 0.82 0.22 749 0.51
Design2  1.00 0.60 0.51
E5 PMI 113 0.88 0.09 12.85 0.51
PM3 1.00 0.79 0.52

Fit indices for SC| construct: x2=105.148 (P=0.00), df=59, x2/df=1.782, GFI=0.936, AGFI=0.90,
NFI=0.913, TLI=0.946, CFi=0.959, RMSEA=0.059.

Fit indices for QMP construct: %x2=132.887 (P=0.00), df=66, (2/df=2.013, GFi=0.926, AGFI=0.882,
NFi=0.924, TLI=0.944, CFI=0.96, RMSEA=0.067.
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Table 3.4. Parameter estimates, efror terms, t-values, and RZ for the model (downstream model),

Latent Item Unstandardised Standardised Error t-values R? (item
Variable factor loading factor loading term reliability)

SCI Construct

&l Integ3 1.00
£2 Exintds2  1.00 0.69
Exintds3 0914 083 0.09 10.44 052
Exintds4 0.70 0.62 0.08 8.98 0.38
£3 Coorddsl (.71 049 o.u 6.54 0.24
Coordds2  1.00 0.95 0.91
Coordds3 Q.75 Q.53 o4t 6.97 0128
E4 Infods| 0.93 0.68 0.09 10.74 0.50
Infods2 0.84 0.68 0.06 13.54 0.68
Infods3 1.00 0.85 0.73
ES Logis 0.95 0.80 0.09 10.47 0.60
Logisdsl .00 0.77 0.72
Logisds2  0.74 0.69 0.08 948 0.50
QMP Construct
&l QMPI 0.7 0.72 0.05 13.08 0.52
QMPs 1.00 0.90 0.80
QMP8 0.78 0.87 0.04 18.22 0.76
&2 CQMI 0.70 0.73 0.06 ir.38 0.53
CQM2 1.00 0.86 0.74
CQM3 0.97 0.82 0.08 8.88 0.66
&3 QMP3 1.00 0.8l 0.66
QMPS 0.86 072 0.10 8.90 0.52
PM2 0.93 0.63 O.11 8.22 0.40
£4 QMP?7 0.72 0.59 0.10 7.35 0.35
Designl 100 0.83 0.68
Design2  0.60 0.60 0.08 745 0.37
E5 PMI 1.00 0.9¢ 0.80
PM3 0.85 0.72 0.07 12.44 0.52

Fit indices for SCI construct: ¥2=142.039 (P=0.00), df=55, y¥/df=2.583, GFI=0.915, AGFI=0.860,
NFI=0.900, TLI=0.905, CFI=0.933, RMSEA=0.083,

Fit indices for QMP construct: ¥=143.082 (P=0.00), df=66, x*/df=2.168, GFi=0.920, AGFI=0.872,
NFI=0.212, TLI=0.931, CFI=0.950, RMSEA=0.072,

78 Supply chain integration, quality management and firm performance



The joint impact of supply chain integration and quality management

Assessment of the fit and unidimensionality

An evaluation of model fit, together with two diagnostics indicators modification indices, and
standardised residuals will be used to assess unidimensionality. The overall fit of a hypothesised
model can be tested by using the maximum likelihood * statistic provided in the AMOS
output. This 7 is a function of both internal and external consistency. The p-value associated
with this ¥ is the probability of obtaining a y* value larger than the value actually obtained
under the hypothesis that the model specified is a true reflection of reality (Koufteros, 1999).
As the significance levels of y? are sensitive to sample size and departures from multivariate
normality, this statistic must be interpreted with caution in most applications { Jéreskog and
Sorbom, 1989; Bytne, 2001). Therefore, we also use other measures of model fit in assessing
model adequacy (Jéreskog and Sérbom, 1989). Such indices include the ratio of ¥ to degrees
of freedom, the goodness-of-fir index (GFI) and adjusted goodness-of-fir index (AGFI),
Bentler and Bonnet normed fic index (NFI}, the Tucker-Lewis indices {TLI), comparative
fit index (CFI) and the root mean square error of approximation (RMSEA). Rescarchers
have recommended usingX?/df racios of less than 5 to indicate a reasonable fic (Marsch and
Hocevar, 1985). Most current research suggests the use of y?/df ratios less than 2 as indication
of a good fit (Koufteros, 1999). The recommended value for RMSEA should be less than 0.05
as an indication of a good fit while values between 0.08-0.1 indicate a reasonable fit (Hair ez
al., 1995). The result of our analysis in Table 3.3 and Table 3.4 with regard to constructs SCI
and QMP of both models showed that all of our indices have met the criteria. Further analysis
was made of the full measurement model of the two constructs together.

Overall, the measurement models for both upstream and downstream pork chain had a very
satisfactory fit. The fitness for the upseream measurement model are as follows: 72=46.897
(with d.£.=26), /2/df=1.804, GF1=0.956, AGFI=0.925, NF[=0.951, TLI=0.969, CFI=0.977,
RMSEA=0.059, while the downstream measurement model has the following fitness values:
14=70.386 (with d.£.=33), 2/df=2.133, GF1=0.940, AGF1=0.899, NFI=0.929, TLI=0.946,
CFI=0.960, RMSEA=0.070.

Diagnostic indicators such as modification indices (MI) and standardised residuals can
be used to assess the model fir. The MI are measures of the predicted decrease in the Chi-
square value that results if a single parameter (fixed or constrained) is free (relaxed) and the
model re-estimated, with all other parameters maintaining their present values ( Joreskog and
Sérbom, 1996). Typically small modification indices (i.c. approximately 4.0, £<0.05) provide
an insignificant improvemenz in model fic relative to the loss of one degree of freedom from
estimating the additional parameter {Anderson, 1987). However, the judgment as to how
small the MI should be is quite different in the book of Byrne {2001). Most of the values
were well above the recommended 4.0 by Anderson (1987). A careful check of other fit
indices should be made before deleting the large MI. The standardised residuals (normalised)
represent the differences berween the observed correlation/covariance and the estimared
correlation/covariance matrix. Residuals with values larger than 2.58 in absolute terms are
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considered statistically significant at the 0.05 level (Hair ez 4., 1998). Significanc residuals
indicate the presence of a substanrial error for a pair of indicators. Qur analysis with regard co
MI and standardised residuals shows the following results: the MI for items of constructs SCL
and QMP of the upstream model ranged from 4.04 to 12.98 and 4.25 to 11.67 respectively.
The MI for items of the downstream SCI and QMP constructs ranged from 4.08 to 9.05
and 4.07 to 9.23 respectively. According to Byrne (2001}, both models indicated a good fit
and need not be re-estimated. The results also show that none of the standardised residual
values exceeded 2.58 in absolute terms. Therefore, the check on the two diagnostic indicators
MI and standardised residuals provides additional evidence of model fit and of no apparent
misspecifications.

Discriminant validity

Discriminant validity measures the extent to which items referring to the same construct are
distinguishable from each other. In this study, discriminant validity is established by using
CFA. Models were constructed for all possible pairs of latent variables {constructs) and run
on each selected pair, (1) allowing for correlation between the two constructs, and (2) fixing
the correlation between the two constructs at 1.0. A significant difference in chi-square values
for the fixed and free solution indicates the distinctiveness of the two constructs (Bagozzi e
al., 1991). A chi-square difference is above 3.84 at a significance level of 0.05 and above 6.63
at a significance level of 0.01, meaning that discriminant validity between two measurement
variables cxists (Anderson and Gerbing, 1988; Steenkamp and van Trijp, 1991). For the 9
scales of the two constructs of the upstreamn model, a total of 72 different discriminant validicy
checks were conducted at the significance level of P=0.05. Half of the tests set the correlation
between the pairs of scales to be I and the other half presented no constrained correlation.
We found significant lower 37 values for all the models not constrained to unit. The same
method was applied to the two constructs of the downstream models. This resule provides
strong evidence of discriminant validity among the theoretical constructs.

3.4 Resulit of structural modeiling

In accordance with the structural equation modelling analysis step, we can come to hypothesis
testing once the measurement model has been established. The structural equation model was
tested by applying AMOS version 4.01. The theoretical framework illustrared in Figure 3.1
has three hypothesised relationships for the two models respectively among the variables SCI,
QMP and firm performance. The results of the structural equation modelling analyses based
on the four performance indicators for both upstream and downstream models did not provide
us with a satisfactory fit. The fit indices for upstream model are: ¥*=224.120, y* /df=3.615,
GFI=0.863, AGFI=0.800, NFI=0.855, TLI=0.860 and CFI=0.889, RMSEA=0.107. The fit
indices for downstream model are: y* =242.238, X%/df =3.364, GF1=0.864, AGFI=0.801,
NFI=0.846, TLI=0.855 and CF1=0.885, RMSEA= 0.102. Though they were reasonable
compared with the results of some research, such as Li ez 2/. (2007), the ;{2/ df value was 3.642.
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The RMSEA indicated a less than optimal recommended valuc 0 0.05. When the market share
indicavor was deleted from both models, the re-estimated models showed an improvement
of fit indices. The upstream model had the following fit indices: y?=133.852, y*/df=2.646,
GFI=0.903, AGFI=0.852, NFI=0.902, TL1=0.917 and CF1=0.938, RMSEA=0.085. The
downstream model had the following fie indices: y?=149.136, y*/df=2.486, GF1=0.908,
AGFI=0.860, NFI=0.894, TLI=0.913, CFI=0.933, RMSEA=0.081. The path diagram and
the results of the SEM are presented in Figure 3.4 and Figure 3.5. It should be noted that even
though all the t-values of the measurements are significant at 0.05 level, their loadings to the
corresponding second-order construct are different among the sub-dimensions. As far as the
upstream model is concerned, the internal integration showed the highest factor loading. The
other three factors of supply chain integration have low factor loadings, indicating that they
may not be strong indicators of supply chain management practices compared to internal
integration. This may be true in line with the results of our in-depth multiple case studies.
In quality management practices, indicators ‘employee involvement’ and ‘quality design’
have lower factor loadings as compared with the other three indicators in this construcr.
The downstream model showed some different results. The degree of external integration,
integrated information technology and logistics management between the focal firms and
their most important customers was higher than that with their most important suppliers in
the upstream model. However, the degree of customer quality management was lower than
that of supplier quality management in addition to the degree of ‘employee involvement in
QM’ and ‘quality design} which is the same with the findings for the upstream model.

Internal
integration
External
integration
Supply chain
B-S relationship inlt)epg)r(ation Sales
coordination (SCI) growth
Integrated [T and Profitability
logistics
management
customer
satisfaction
: Employee .
In-company QM | | SUBPler involvegtnt in Govign | | managoment

Figure 3.4. Path diagram for the upsiream model (pork processors — suppliers).
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Figure 3.5, Path diagram for the downstream model (pork processors — customers).

We also tested the hypotheses based on the model as shown in Figure 3.1. Table 3.5 and 3.6
summarise the specified relationships among the variables supply chain integration, quality
management practices and firm performance for the ewo models. As far as the upstream model
is concerned, hypothesis 1 was not supported by the data, as indicated by an insignificant
critical ratio {(C.R. = 1.303), indicating that the significant positive relationship between SCI
and firm performance was not significant. However, supply chain integration had an indirect
impact on firm performance through QMP. The indirect effect!? was 0.69. Our analysis
showed strong evidence that the second and the third hypotheses were supported. Significant
positive relationships have been found between QMP and firm performance (C.R. = 4.369,
P<0.001) and between SCI and QMP (C.R. = 8.056, P<0.001).

By looking at Table 3.6, we also found similar resules for the downstream model. While the
direct impact of SCI on firm performance was not significane, it had a searistically significant
influence on firm performance via the intermediate mechanism of QMP. The indirect effect
is 0.72. This indirect impact of SCI on firm performance in our study corresponds with the
findings of Vickery ez al. (2003). Their research showed that customer service was found to
mediate the relationship between SCI and firm performance for first tier suppliers in the
automobile industry. The second and third hypotheses were also supported in the downstream
model. The second hypothesis proposed a positive relationship between QMP and firm

19 The indirect effect is the effect of a construce on a construct via another construce. The indirect effect of SCI on
firm performance is 0.69 (direct effect of SCI on QMP 0.89xdirect effect of QMP on FI 0.77) for the upstream
model,
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Table 3.5. Results of hypothesis testing {upstream model).

Variables Estimates S.E. C.R. P Hypothesis
SCI—FP 0.403 0.309 1.303 0.193 Not supported
QMP—FP 0.635 0.145 4.369 0.000** Supported
SCI-QMP 1.904 0.236 8.056 0.000%* Supported

*P<0.05; *+P<Q.001.

Table 3.6. Resuits of hypothesis testing (downstream model).

Variables Estimates S.E. C.R. P Hypothesis
SCI—FP 0.143 0.183 0.783 0.433 Not supported
QMP-»FP 0.675 0.211 3.198 0.000%* Supported
SCI->QMP 0.805 0.077 10.513 0.000** Supported

*P<0.05; ¥+P<0.001.

performance. This relationship was supported since the standardised coeflicient was 0.78 (C.R.
= 3.198, P<0.01). This indicates that the QMP of the focal firms had a significant positive
impact on firm performance. The third hypothesis was also supported. The standardised
coefficient was 0.92 (C.R. = 10.513, P<0.001). This indicated that the level of the focal firms’
SCl with their most important customers contributed significantly to the focal firms’ QMP.

The support for the second and third hypotheses in the two models (upstream and downstream)
corresponds with the findings of several previous empirical studies. For example, Tracey and
Tan (2001) examined the relationship among supplicr involvement on design teams and in
continuous improvement programs, and four dimensions of customer satisfaction {competitive
pricing, product quality, product variety and delivery service} and overall firm performance.
The empirical analysis showed that selecting suppliers based on product quality, delivery
reliability and product performance has significant positive toral effect on all four dimensions
of customer satisfaction and on firm performance. Kaynak {2002) presents the relationship
between supplier integration and fitm performance (return of investment, sales growth and
market share growth). The study finds that supplier integration positively influences firm
performance and product qualicy.
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3.5 Discussion and conclusions

Supply chain management represents one of the most significant paradigm shifts of modern
business management by recognizing that individual businesses no longer compete as solely
autonomous entities, but rather as whole supply chains (Lambert and Cooper, 2000).
Although there are a number of interlocking ideas and propositions which constitute the
theory and prescription of supply chain management, the central underpinning ideas refate
to alignment and integration (Storey e al, 2006). Our rescarch attempred to study the
interrelationships among supply chain integration, quality management practices and firm
petformance on the basis of data collected from the pork processing sector in China. We will
discuss our findings below.

The most important results of the present study are that quality management practices are

directly linked to firm performance, while supply chain integration was indirectly linked to

firm performance through quality management practices. The confirmed positive effect of
quality management practices on firm performance is very encouraging for practitioners. It

reaffirms the role of quality management in improving firm performance and provides impetus

to managers on vatious levels in the pork processing industry to continue adopting qualicy

management practices in their organizations. As many companies put it ‘Qualizy is the life of
the enterprise. Firms that wish to improve their performance should therefore invest in quality
management. Equally interesting is the indirect link between supply chain integration through

quality management and firm performance. To improve the quality of the products and reduce

uncertainty in hog supply chains, companics should therefore develop more integrated chains

with their suppliers and customers. In the survey, we found (especially large} pork processors

paying more attention to building strategic relationships with their most important suppliers

and customers in order to provide high quality pork products to the consumers.

However, the direct effect of supply chain integration on firm performance was not significant
in our study. This is in contrast ro some eatlier studies. For example, Kim (2006) studied the
interrelationships among level of supply chain integration, implementation of supply chain
practices and the organizarional performance of 668 manufacruring corporations in Korea
and Japan. He found that both the level of supply chain integration and SCM practices had
a positive relationship to firm performance. The results of Li ez 44 (2006) in 196 American
manufacturing industries also supported the hypothesis that firms with high levels of SCM
practices had high levels of organizational performances. Nevertheless, a literature review
also highlighted some contradictory results. Handfield and Nichols {1998) indicated that
there were in practice few examples of eruly integrated supply chains even though SCM has
become popular. Few companies have succeeded simultancously with strategic supplier-buyer
partnerships, outsourcingnon-core competencies and customer relations practices. Agriculeural
chains are still suffering from fragmentation, especially in developing countries (Boger, 2001a).
China is in a transitional period. Although its economy is in rapid development, its agri-food
industry is still dominated by small companies with limited implementation of information
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technology and logistics integration (Chen, 2003). Chen suggested information centres be
established to facilitate supply chain integration. By taking a look at the results of our analysis,
we found that factors like ‘external integration), ‘buyer-supplier relationship coordination’
and ‘integrared information technology and integrated logistics management’ in relations
between the pork processors and their suppliers contributed poorly to firm performance
compared with the contribution of internal integration. In relations with the downstream
customers, the pork processors paid more attention to information technology and logistics
management. These findings may indicate that the integrated information technology and
logistics management contributed more to the firm performance of the processors in their
relationship with the downstream customers. However, the Chinese pork processors need to
make a concerted cffort to integrate with their upstream suppliers in information technology
and logistics management.

3.6 Suggestions for further research and management
implications

The present study focuses on the relationships both between the pork processing firms
and their most important upstreatn suppliers and between the firms and their downstream
customets in the pork supply chain. Since the unic of analysis in this study was at the chain
level, information should be collected from the suppliers and customers from the focal firms.
Although difhiculties arise when empirical research is based on data collected from both the
buyer and the supplier side, validation can be ensured through cross checking. Further effores
can be made in gathering data from multiple respondents per company in order to increase
the validity of the data. The sccond limitation is related to the generalization of our results
which must be carcfully considered. The causality of the relations in this study requires further
investigation in other research settings to see whether the findings can be generalised.

There are several opportunities for further research. Firstly, previous research suggests that
buyer-supplier relationships in supply chains might be affected by characteristics of the firms,
for example size of the firm. Studies carried out by Taylor and Wright (2003) and Powell
{1995) found that firms that have discontinued quality management were predominantly
small in size. Kim (2006) found out that supply chain integration had a significant effect on
firm performance in both large and small firms. However, the ditece effect of supply chain
integration in small firms is stronger while the indirect effect of supply chain integration on
performance is dominant in large firms. In large firms, the degree of supply chain integration
is already high. Therefore, SCM practice and competition capabilicy have significant direct
effects on firm performance. This is therefore an opportunity for us to furcher investigate
whether there are differences for large and small pork slaughterhouses and processors in
implementing supply chain integration and quality management practices and whether these
contribute differently to firm performance.
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Secondly, previous studies have investigated the impact of strategic choices of pure cost,
pure differentiation, or a combination on financial performance of third party logistics. For
example, Yeung ez 4f. (2006) found that companies which adhered to the combined strategy
of cost and differentiation perform best, followed by pure differentiation companics, which
in turn ourperformed pure cost and commodity driven companies. Then we ask ourselves
whether companies that apply product differentiation strategy are more integraved in supply
chains than those that apply cost leadership strategy.

Thirdly, many studies have emphasised a connection between performance and the fit or
alignment of the firm within its external environment (Miller, 1988; Powell, 1992; Strandholm
et al., 2004). The general environment in which agri-food supply chains operate includes
socio-cultural, economic and governmental pressures, as well as technology perspectives.
Since food quality and safety is related to the well-being of the consumers, the involvement
of government auchorities in formulating laws and regulations is common. Firms increasingly
respond to food qualiry requirements and ask their suppliers and customers to comply with
certain regulations. To facilitate food quality and safety, government authorities also launch
programs to support R&D in meat research. Will institutional support make a difference with
regard to firm performance? This question will be deale wich in Chapeer 6.

The present study has provided several important implications to both academics and pork
supply chain managers in China.

This paper proposed to study the interrelacionship between supply chain management,
quality management practices and firm performance. The main theoretical contributions are
as follows:

o The supportive effect of supply chain integration on firm performance through quality
management practices coneributes to supply chain management theory. This result also
highlights the assertion that supply chain management initiatives alone cannot improve
profitability (Tan ¢t 4l, 1999), which further confirms the interaction between supply
chain management and quality management practices. This finding makes an important
contribution to literature. As Robinson and Malhotra (2005) mentioned, the interlinking
of supply chain management with the quality management perspective is often limired
and tangential in nature even though much attention has been focused on supply chain
management concepts in recent years. Academics need a more focused approach to
evaluatingquality managementissues within the internal and external supply chain contexts.
The significant impact of supply chain integration on quality management practices and
the indirect relationship between supply chain integration and firm performance enriched
the concept of supply chain quality management.

¢ 'The empirical evidence of the significant positive impact of quality management on firm
performance contributes to qualicy management theory. Our study indicated that quality
management forms a second-order construct composed of the first-order constructs of
in-company quality management, supplier/customer quality management, employee
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involvement in quality management, quality design and process management — the five
major components of quality management practices. It is worth nothing that the data
analysis showed a profound impact of long-term quality strategy, policy goals and qualicy
assurance systems on firm performance on one hand, and the important contribution of
supplier/customer quality management on firm performance on the other. Aligned with
quality management practices, other important perspectives are employee involvement
and quality design. Our empirical study showed that employee involvement in quality
management and qualicy design contributed less than the other three dimensions. Further
investigation is therefore needed.

The empirical evidence has several implications for practitioners in pork supply chains in a

transition economy like China:

o The resules show that there is a direct relationship between quality management and firm
petformance. The attention to quality management turns out to be critical for generating
sales growth, improve customer satisfaction and provide profits for the company. Therefore,
pork processing firms in China should implement these practices and combine them with
strategic supply chain partnerships so as to develop closer relationships with cheir suppliers
and customers. In addition to these efforts, quality management requires a clear vision
from the management team and participation by all employees of the company.

o The indirect relationship between supply chain integration through quality management
and firm performance reveals the important role of quality management for the success
of firms in the competitive business envitonment. Firms have to integrate their processes
with suppliers and customers more tightly to deal with complex quality management
pressures. If consumers [ose confidence in the safety and quality of food, this affects all the
stakeholders in the supply chain.

Supply chain integration, quality management and firm performance 87






Chapter 4. Integrated information
and logistics management,
quality management and firm
performance

4.1 Introduction

In Chaprer 3, we found that supply chain integration had an indirect significant impact on the
performance of the pork processing firms in both upstream and downstream models. However,
integrated information technology and integrated logistics management had higher loadings
to the second order construct ‘supply chain integration’ in the downstream model than in the
upstream model. We ask ourselves this question: ‘will they significantly contribute to the firm
performance in the relations berween the pork processors and their downstream customers'?
This is one of the purposes of this chapter. The following patt of this introduction serves to
explain this objective in mote detail as well as illustrate the other objectives of this chapter.

In the last decade, intense competition has drastically changed the way companies operate
their production and distribution systems. These changes include the application of the
integrated logistics management concept to the analysis and design of their supply chains
and, most importantly, the extensive use of information technology (IT) to gain a competitive
edge {Chiu, 1995). Introducing IT for integrated SCM could lead to better efficiency and
effectiveness compared to existing logistics systems (Goldhar and Lei, 1991). Information
technology and logistics systems form the structural and infrastructural processes relating
to the transformation of materials into value-added products, and the delivery of finished
products through appropriate channels to customers and markets so as to maximise customer
value and satisfaction (Narasimhan and Kim, 2001). Therefore, the introduction and
utilization of integrated IT for managing the supply chain would not only enhance qualicy
and reduce delivery time and costs, but also eventually enhance the company’s competitiveness
and position it for further growth (Huggins and Schmitt, 1995). To support the transfer of
information between supply chain partners requires utilizing technology in an effective way.
Enterprise resource planning (ERP) system is an I'T infrastructure that facilicates the flow of
information between the processes of an organization (Al-Mashari and Al-Mudimigh 2003).
The Internet has also brought about a revolution in supply chain thinking (Davenport and
Brooks 2004). This means that [T should be used not only within the company, but more
importantly actoss company boundaries. However, the I'T and information systems utilised by
most companics are separate and meant to be used in such areas as procurement, production

 This is the extended version of the paper ‘Integrated information and logistics management, quality management
and firm performance of pork processing industry in China’ published in the British Food Journal, Vel.111 No. 1,
2009, 9-25. Authors: J. Han, J.H. Trienekens and SW.E. (Onno) Omta.
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and sales, which lowers the effectiveness and efficiency of these systems (Narasimhan and
Kim, 2001).

As with ERP and other information technologies, total qualicy managemenc is a practice
that continues to have an enormous effect on business. Quality management and IT
implementations are strategic business initiatives that aspire to improve firm performance
{Laframboise, 2002). As far as agri-food supply chain is concerned, the ultimate goal is to gain
accurate information and a smooth, continual high-quality product flow between partners to
maximise buyer satisfaction (Van der Vorst, 2000). Regarding quality management systems,
information exchange by information and communication technology facilitates the exchange
of large quantities of quality data between suppliers and buyers ( Trienekens and Van der Vorst,
2003). Many quality management systems include requirements for receiving in-process and
final inspection data of every stage of the supply chain (Petersen ez 4l, 2002). The current
literature investigating the impact of information technology and logistics management on
pork quality management in China is scarce. This is one of the rationales for this chapter.

Previous research on the applications of IT and integrated logistics management has
emphasised the importance of each element to firm performance (Stank e# 2£, 2001; Wang
et al., 2006). Furthermore, studies have mainly focused on manufacturers not in the agri-
food processing business or on processing companies for which agri-food is a non-dominant
business (Laframboise and Reyes, 2005; Narasimhan and Kim, 2001; Daugherty et af.,
1996). In addition, more emphasis was given to the integration of suppliers in I'T or logistics
management (¢.g. Laframboisc and Reyes, 2005; Han ez af., 2007). Unfortunately, information
about China’s readiness to participate in integrated logistics management is limited (Daly
and Cui, 2003}. Therefore, the current study intends to expand the body of knowledge on
the food processot-customer dyadic refationship involving the interactions of integrated IT,
integrated logistics management and quality management practices as well as their impact
on firm petformance. We draw on informarion management, logistics management and total
quality management perspectives to develop the hypotheses of our conceptual framework.

The empirical evidence was collected from pork slaughtering and processing companies
in China. Wich increasing incomes and changing life-styles generated by rapid economic
and social development, the potk industry will be driven to emphasise safety, quality and
convenience. Reacting to these developments, some leading meat processing companies
like Shineway and Yurun Co. Ltd. have invested heavily in developing cold chains and IT
to provide consumers with branded products (Han ez 4L, 2007). Some leading national and
regional companies have also developed ERP and used the Internet to facilitate information
sharing and data processing. Will the application of IT facilitate logistics management?
Will the level of IT and logistics integration facilitate quality management practices as well
as firm performance? Does higher quality management bring higher performance to pork
processors in China? By exploring the interrelationships between these perspectives, we can
assist managers of pork processing firms with their market-oriented business operations.
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In the sections to follow, we discuss the elements of the conceptual framework of our study
and present the hypotheses in Section 4.2. The research design is presented in Section 4.3 and a
review of the findings from a sample of pork processors is described in Section 4.4. Elaboration
on the conclusions and discussions follows in Section 4.5 and the article concludes with
managerial implications of the study in Section 4.6.

4.2 Theoretical framework: a structural model

As can be seen from the introduction, there have been no scholarly research attempts in China
that link integrated information technology and integrated logistics management with quality
management and firm performance. The research herein will test the linkages between these
constructs by using a structural equation model (as shown in Figure 4.1). Hypotheses will be
developed in the following part of this section,

4.2.1 Integrated information technology, integrated logistics management and
firm performance

‘The literature suggests that there are two interrelated forms of integration thar manufacturers
regularly employ. The first type of integration involves coordinating and integrating forward
physical flow of deliveries between suppliers, manufacturers, and customers (Saunders, 1997;
Trent and Monczka, 1998). It has been pointed out by Saunders {1997) and Gattorna (1998}
that the importance of delivery integration was for using third-party logistics. The other
prevalent type of integration involves the backward coordination of information technologies
and the flow of data from customers to suppliers {Trent and Monczka, 1998). Information
technologies allow ‘multiple organizations to coordinate their activities in an cffort to truly
manage a supply chain’ (Handfield and Nichols, 1998). Information technologies include
electronic data interchange (EDI) (Jayaram and Vickery, 1998; Narasimhan and Carrter,

Integrated information

technology
\ Quality management y

L 4

practices Finn performance

h 4

Integrated logistics
management

Figure 4.1. The conceptual model.
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1998), ERP (Laframbotise and Reyes, 2005) as well as sharing data from traditional planning
and control systems (Bowersox and Daugherty, 1995). A small number of empirical studies
have examined the relationship between IT and firm performance. Among those, Bharadwaj
(2000) compared the performance of firmns recognised by Information Week magazine as
being IT leaders in their industry to the performance of a control group. She found that
firms with high IT capabilitics outperformed the firms from the control group. Therefore, we
hypothesise:

HI: There s a positive relationship between integrated IT and performance of pork
processing firms in China.

As defined by the Council of Logistics Management, logistics is that part of the supply chain
process that plans, implements, and controls the efficient, effective flow and storage of goods,
services, and released information from the point of origin to point of consumption in order
to meet customers’ requirements. Successful integrated logistics management ties all logistics
activities together in a system which simulrancously works to minimise total distribution
costs and maintain desired customer service levels (Kenderdine and Larson, 1988). Best
logistics practices embrace the transaction trade-offs that allow simultaneous improvement
in economic performance and service quality (Stank ez 4/, 2001). For example, effective and
efficient production and distribution system can reduce cost (Chiu, 1995). Previous literature
teview efforts revealed only a small handful of studies that touch on Chinese Jogistics issues
(Daly and Cui, 2003). They examined the reality of issues surrounding e-commerce and
logistics in China. Interviews were conducted with government, business and academic
leaders in Qingdao, a coastal city in the cast of China. They defined logistics as ‘the design
and operation of physical, managerial and information systems needed to overcome time
and space’ (Daskin, 1985) and investigated nine major e-commerce and logistics challenges
that fall under these three systems, ¢.g. transportation, logistics warehousing, information
infrastructure, data quality, logistics knowledge. The qualitative research indicated that the rise
of e-commetce has opened an entirely new front with which the Chinese economy must catch
up. The shortage of quantitative studies on the relationship between logistics management and
firm performance challenge us to propose the following hypothesis:

H2: There is a positive relationship between integrated logistics management and
performance of pork processing firms in China.

Information technology has been important to the development of the logistics activity,
not only because costs have decreased and accuracy and frequency have become accepred,
but possibly more importantly, information offers the facility to coordinate activities. This
has enabled management to focus upon managing the core business and delegating the
management of the support infrastructure to specialists who have developed the necessary
expertise and can apply the benefits of cconomics of scale (Gattorna and Walters, 1996).
Previous studies have indicated a close relationship between integrated IT and integrated
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logistics management. For example, Chiu (1995} states that IT is an important prerequisite
to good logistics management integration. Integrated IT and information systems can lead to
higher quality products, enhanced productivity and ultimately increase logistics efficiency and
flexibility (Narasimhan and Kim, 2001).

H3: Integrated IT facilitates the application of integrated logistics management.

4.2.2 Integrated information technology, integrated logistics management and
quality management practices

Due to the complexity of agri-food supply chains, the role of information technology and
logistics management in quality management is especially important. By using IT and
information systems, companies ate able to integrate similar functions spread over different
areas as well as curtail unnecessary activities, thus enhancing their capacity to cope with the
sophisticated needs of customers and meet product quality standards (Bardi ez al., 1994). As far
as pork production chain is concetned, tracking and tracing of the whereabouts of the animals
and the activities undertaken in the whole supply chain proved to be essential in preventing
the further spread of diseases and in gaining consumer trusc {Van der Vorst and Beulens,
2002). An overall flow of matetials from raw materials, manufactured parts in pork processors
and packaging materials expanded the responsibilities of management into a broader logjstics
concept. The systematic gathering and sharing of the large amonnt of quality data along these
flows are extremely important for pork processors to guarantee quality, product composition
and origin of their products { Trienekens and Beulens, 2001). Information technology enables
the pork processors to monitor the process. We thus draw the following hypotheses:

HA: Integrated IT has a positive impact on quality managemens practices.
HS5: Integrared logistics management has 4 positive impact on quality management practices.
4.2.3 Quality management practices and firm performance

To cope with a competitive environment, many companies have applied qualicy assurance
systems. The importance of quality and its associated benefits such as improvements in
customer satisfaction is well documented (e.g. Hendricks and Singhal, 1997}. Madu ez 4l
(1995) studied quality management practices in Taiwan’s manufacturing firms. They found
a significant causal relationship between quality dimensions {i.e. customer satisfaction,
employment satisfaction, and employee service quality) and organizational performance.
Most quality management practices are related to one form or another of performance
improvement, e.g. productivity, customer service, profitability and competitiveness. Kuei ez
al. {2001) noted that the focus of the quality-based paradigm has shifted from the traditional
company-centered setting to complete supply chain systems. A number of articles offer
insights into the critical success factors for achieving quality management in a broader supply
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chain context. The sub-measurements of quality management practices were mainly drawn
from Saraph et 4l (1989). They consist of the following four sub-measurements: management
leadership, suppliet/customer quality management, quality design and process management.
Some rescarch has also showed failures in implementing quality management practices. A
survey by A. T. Kearney of 100 British firms and a survey of executives in US manufacturing
and service firms revealed that only 20-30% believed that quality management made them
more competitive {Mathews and Katel, 1992). Dooyoung et l. (1998} also reported estimates
of quality management failure rates as high as 60-67%. These mixed findings put forward the
necessity to study the quality management practices-petformance link in companies of various
sizes, not only in big companics, We therefore draw the following hypothesis:

HO: There is a positive relationship between quality management practices and performance
of pork processing firms in China.

4.2.4 Firm performance

In Section 3.2.4 of Chaprer 3, we have introduced the performance indicators we use in
our study. The same indicators arc used in this chapter, namely growth rate, market share,
proficability and perceived customer satisfaction. Their operationalisation and the sources of
measures can be found in Table 3.1.

4.3 Research design
4.3.]1 Construct measures

A valid and reliable construct is very crucial for research. The following factors are considered
in designing the constructs of this rescarch. Firstly, multiple measures for cach construct were
used to overcome the shortcomings of a single item and ensure more robust conceptualizacions
of complex variables, thereby reducing measurement error (Segars, 1997). Secondly, existing
literature with elements of our research model were searched to obtain validated questions
that have been successfully applied in previous studies ( Van Plaggenhoef, 2007). Thirdly, quasi
perceptual measures for firm performance were used as it was impossible to get exact financial
performance figures from the pork processors. Finally, we followed the suggestion of Churchill
(1999) that including more items in the scale will increase its reliability. A seven-point Likert
scale was used in our analysis, in which I=not agree at all, 4=neutral and 7=totally agree.
Following these principles, we designed our constructs in the research model. The scale
development for integrated IT and integrated logistics management was mainly adapted from
Chen and Paulraj (2004) and Segars (1997). Information technology can facilitate supply chain
coordination, particularly when the technologies are used to span the traditional boundaries of
supply chain firms (Hill and Scudder, 2002). As the pork chain is concerned, well-developed
information management systems will facilitate the information exchange berween the pork
processors and their supplicrs and customers. For example, if the pork processors and their
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retailers can share point-of-sales data, pork processors can react more promptly to marker
signals and cconomise on inventories. This can reduce uncertainty in business management,
Recently there has been a recognition that logistics activities should be integrated more within
the entire domain of the business, not simply related to a narrow functional role within each
specific deparement of the firm (Greis and Kasarda, 1997). Integrated logistics management
would be reflected by the extent to which the logistics activities of a firm are integraced with
those of its suppliers and customers {Stock er 2/, 2000). For example, indication of higher
levels of logistics integration in our research includes greater coordination of the pork
processors’ logistics activities with those of their most important suppliers and customers.
The operational concepts of dimensions of the construct ‘quality management practices; their
sources and measures are listed in Table 3.1. Items on firm performance were mainly from Tan
et al. (1998}, Vickery et al. (1999), Tracey and Tan (2001), Frohlich and Westbrook (2001)
and Claro (2004). Based on their studics and through interviews with practitioners, the items
for the sub-measurements of the constructs were developed.

The scale was evaluated by practitioners and academicians in a formal pre-test study in order
to establish construct validity. In addition, the scales were pilot tested in 10 pork processing
companies through structured interviews. Based on suggestions by the managers, items were
added, changed, or deleted to form a revised instrument that contained 23 items for the
constructs integrated IT, integrared logistics management and quality management practices
and 4 items for fitm performance. The measurement items and indicators for this study are
shown in Appendix A.

4.3.2 Data collection and study population

The same data base as Chapter 3 is used for the quantitative analysis of this chapter. Fora
detailed description of data collection process, please refer to Section 3.3.2 of Chaprer 3.

4.3.3 Methods

Before running the research model with the data collected, the validity and reliability of the
constructs in the study should be obtained. The constructs in this study arc of a reflective
nature. Reflective constructs represent latent variables tha cannot be measured directly,
but are computed from one or more items. Their validity and reliability were assessed by
following the procedures described by Anderson and Gerbing (1988) and Steenkamp and
Van Trijp (1991), within which content validity, convergent validicy, discriminant validiry and
nomological validity should be achieved. Procedures conventionally used to assess the validicy
of reflective constructs are factor analysis (both explorative and confirmatory) and item-total
correlarion. Furthermore, it is necessary to assess the reliabiliry of the constructs by means of
Cronbach'’s a, composite reliability and variance extracted. Table 4.1 Summarises the threshold
levels of the evaluation criteria for the validity and reliability of the constructs in this scudy.
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Table 4.1. Overview of the statistical evaluation criteria for constructs in this study (Anderson and
Gerbing, 1988; Steenkamp and Van Trijp, 1991).

Evaluation criteria Threshold
Validity Inter-item total correlation 20.50
Exploratory factor analysis Explained variance 260%
Factor loading 20.60
Confirmatory factor analysis Standardised loadings 20.60
t-value of the standardised loadings 21.96
Reliability  Cronbach’s o 20.60
Composite reliability 20.70
Compaosite validity {variance extracted) 20.50

‘The items of the measurements were subjected to a purification process by using SPSS (Field,
2005) and Partial Least Squares (Wold, 1982). In the first step, exploratory factor analysis with
oblique rotation was conducted to the construct ‘quality management practices’ as the other
constructs only contained a single dimension. In the second step, factor loading, composite
reliability, average variance extracted and item-to-total correlation were obtained from the
measuremnent and structural models to show the validicy and reliability of cach construct. PLS
was chosen to evaluate errors in the construct measurements and test the proposed hypotheses.

PLS regression {path) analysis is an alternative to ordinary least square (OLS) regression,
canonical correlation or structural equation modelling (SEM) for analyzing dependent and
independent variables. Although developed by Herman Wold (1981) for econometrics, PLS
is increasing in popularity in social sciences as a second generation multivariate technique
{Brown and Chin, 2004). PLS is a predictive technique which can handle many independent
variables, even when these display multicollinearity. In PLS, one set of latent variables is
extracted for the set of observed independents and another set of latent variables is extracted
simultancously for the set of observed dependent variables. Compared with the better known
factor based-covariance fittingapproaches (i.e. LISREL), the component-based PLS has some
advantages, Firstly, it avoids two serious drawbacks: inadmissible solutions (e.g. negative
variance) and factor indeterminacy (Fornell and Bookstein, 1982). Secondly, PLS estimation
imposes substantially fewer conditions for its application. It requires only that the basic
assumptions of least squares estimation are satisfied. PLS uses jack-knife or bootstrap (Efron
and Gong, 1983) in combination with the traditional measures of goodness-of-fit (Bagozzi,
1981) to evaluate the model. Following Chin (1998), we ran 500 resampling bootstrapping.
As this method cannot measure the second layer dimensions of quality management practices,
we calculated the average weighted score of the construct’s sub-dimensions.
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4.4 Empirical resuits
4.4.1 Validity and reliability of measures and constructs

Following the criteria for evaluating the validity and reliability of constructs in Table 4.1,
we examined the inter-construct correlation, composite reliability and average variance
extracted for each construct. The result is shown in Table 4.2. Exploratory factor analysis for
construct ‘quality management practices’ turned out to be five sub-dimensions instead of the
original four identified. It was more appropriate to rename the first dimension as ‘in-company
quality management’ (coded as QMP1, QMP6 and QMP8) and the new sub-dimension into
‘employee involvement in quality management’ {coded as QMP3, QMP4, QMPS and PM2).
When Jooking at the measurement items, they actually reflected the contents of the new
dimension. It reconfirms the validity and reliability of previous studies on this dimension in
construct ‘quality management practices’ (Sataph et 2/, 1989; Kaynak, 2003). The remaining
items in the three sub-dimensions basically loaded on their assigned factors, with QMP2 and
QMP7 adding to the factor ‘quality design’ Factor analysis indicated that all the loadings are
2 0.7 excepr the loadings of QMP2, QMP4 and FP3 which are lower than 0.7, indicating a
high degree of item reliabilicy. As the factor loadings of QMP is already presented in Appendix
C2, only those of ‘integrared information technology’ and ‘integrated logistics management’
are listed in this chapter (Table 4.3). As FP3 (profitability) is an important item for firm
performance, we keep this in our analysis. The other two items (QMP2 and QMP4) indicated

Table 4.2. Mean, standard deviation, composite reliability, variance extracted, and inter-correlation
of constructs.
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Variables r % & E EE &8 &
Integrated IT 3.24 .68 0.91 0.92
Integrated logistics management 4.57 142 0.87 0.54 0.91
Quality management practices 4.68 1.29 0.84 0.69 0.54 0.84
Firm performance 4.23 1.34 0.87 0.55 0.48 071 0.89

Note: the bold numbers on the diagonal are the square root of the variance shared between the
constructs and their measures {square root of average variance extracted). Off-diagonal are the
correlations among the constructs.
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Table 4.3, Measurement and factor Inadings for each construct (N=229).

Variables items Factor Code
loading
{ntegrated We have a good information management system 0.85 Integ3
information covering different department.
technology Our most important customers share sales information (.83 Infods!
with us through information management system.
Most of the time, we share information with our most 0.87 Infods2
important customers by using e-mail.
We have an ERP system in communication with our 0.83 Infods3
most important customers.
Integrated logistics VWe organise production in an efficient way accordingto  0.88 Logis
management market information.
Our logistics activities are well intagrated with those of  0.86 Logisds!
our most important customers.
We work together with our most important customers  0.76 Logisds2

to reduce logistics costs instead of the internal cost
of the company.

All constructs are measured using 7 point Likert-scale (not true at all — totally true).

the role of managers in quality improvement processes and whether the employees were
rewarded for quality improvement suggestions, Duc to their weak contribution to the factor
loadings, they were deleted in subsequent data analysis.

Internal consistency was assessed using composite reliability. A value of 0.7 or greater is
reasonable for exploratory research (Nunnally, 1988). The composite reliability for all
constructs of the current study exceeds 0.84 (Table 4.2), indicating a good internal consistency
of the constructs.

We assessed the discriminant validity in two ways. First, the square root of the average variance
extracted (AVE) should be greater than all construct correlations, as shown in Table 4.2,
Second, all items should load higher to their associated construct than to the other constructs
(Table 4.4). The resules for both criteria indicate that the discriminant validity of the constructs
used in this study is more than adequate.
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Table 4.4. Construct to item measure loadings and cross loadings.

Variables Constructs

Integrated IT Integrated Quality Firm

Logistics management performance
management practices

Integ2 0.86 0.49 0.65 0.54
Infodsl| 0.84 045 0.53 041
Infods2 0.85 0.39 0.58 040
Infods3 0.85 0.51 0.60 049
Logis 045 0.84 046 0.36
Logisdsl| 0.39 0.84 0.36 0.33
Logisds2 049 0.81 0.49 0.48
In-company QM 0.62 0.50 0.89 0.67
Process management 0.57 049 0.85 0.64
Employee invclvementin QM 0.43 0.3l 0.59 0.41
Design 047 031 0.68 0.48
CQM 040 0.2% 0.56 0.24
Growth 047 0.40 0.59 0.89
Market share 0.24 0.23 0.38 0.74
Profit 0.45 0.4l 0.6l 0.73
Satisfaction 0.50 0.41 0.58 0.78

The bold numbers indicate the loadings of the items to the corresponding construct.

4.4.2 Results of structural equation modelling

The structural equation model was tested by applying PLS4.01. The results of the structural
model are provided in Figure 4.2. Only path cocfficients that are significant ac 1% and 5% levels
are listed here. The average variance explained (R?) for the overall model is 51%, indicating a
robust explanatory power.

Table 4.5 summarises the results of partial least square analysis. The hypothesised H1 and H2
were rejected. The T-values of both hypotheses are lower than 1.96. This suggests that integrated
IT and integrated logistics management (LM) docs not bring about higher performance in
pork processing firms. However, we found a significant indirect effect of integrated IT on firm
performance through quality management practices (QMP). This mediating effect of quality
management practices corresponds with the findings of Laframboise and Reyes (2005). In
their study, ERP as an IT is a contingent resource, which interacts with another resource,

Supply chain integration, quality management and firm performance 99



Chapter 4

: 0.54 .
Integrated info —p{ Integrated logistics

tec iligly management

.................. 0.07 0.23
0.57 "

0.12

.....
......

.,
.,
.
o,
..,

Quality management
practices

0.59

—p Path coefficients are significant at 5% and 1% level
-y Path coefficients are not significant

Figure 4.2, Results of the structural model.

Table 4.5. Results of hypothesis testing.

Path Path Tevalue Indirect Hypothesis
coefficient effect'

HI: Integrated IT — Firm performance  0.07 1.33 0.34 Not supported
H2: Integrated LM — Firm performance Q.12 .75 Not supported
H3:Integrated [T — Integrated LM 0.54 12.91*+* Supported

H4: Integrated IT — QMP 0.57 12.62%% Supparted

H5: Integrated LM — QMP 0.23 4,03+ Supported

H6: QMP — Firm performance 0.59 7.59% Supported

*P<(.05; ¥*P<0.0].

lIndirect effect is the effect of a construct on a construct via another construct. The indirect effect of
integrated |T on firm performance is (.34 (direct effect of integrated IT on QMP 0.57 * direct effect
of QMP on firm performance 0.59).

such as quality management, to influence the competitive position and performance of the
acrospace industry.

We found significant positive relationships in other hypotheses (£<0.01). The implementation
of integrated IT can greatly facilitate integrared logistics management (H3, coefficient is 0.54,
P<0.01). The positive relationship between integrated I'T and logistics management was also
supported by Butler ez 4/ (2005). Their research findings showed advances in IT greatly
facilitated data collection, manipulation and presentation, which in turn facilicated the building
of decision supporting systems to support logistics management in the milk collection sector.
The application of IT is also conducive to the application of quality management practices
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(H4, coefficient is 0.57, P<0.01). This is identical to the findings of Laframboise and Reyes
(2005}, in which ERP application facilitated process improvement projects with better data
than before and had a direct link to the quality program because of the increased informartion
flow. Our results also supported HS {coefficient is 0.23, P<0.01). There is a significant positive
impact of integrated logistics management on quality management practices. In analysing the
impact of quality management practices on firm performance, we find a significanc positive
relationship between them (coefficient is 0.59, P<0.01). Therefore, H6 is also supported.

4.5 Conclusion and discussions

The key findings of our research show thar the application of integrated IT is positively
related to integrated logistics management. Furthermore, the implementation of integrated
IT and integrated logistics management have major impacts on the quality management of
pork processing firms in China. We have looked at both internal and external integration
of IT and integrated logistics management. Firms which have implemented integrated IT
and integrared logistics management indicated more success in improving customer service,
quality and profitability than in non-integrated firms but only through quality management.
As two important elements in supply chain integration, the integration of I'T and logistics
management should contribute vo higher firm performance. However, our findings did not
support this hypothesis. This can be explained by the complexity of integrated I'T, the existing
logistics barricts as well as the underdeveloped logistics services in China. Zhanger 4/ (2003)
found that the implementation success rate of ERP in China was significantly lower chan
in Western countries (10% versus 33% according to the authors). The empirical research
on logistics barriers in China showed that 6 areas of logistics management posed barriers
to strategic alliances: purchasing, transportation services, documentation/order processing,
warehousingservices, inventory control and import/export services. Among those, purchasing,
transportation, docamentation/order processing and import/export were categorised as very
severe. Specifically, poor logistics services included carriers’ lack of delivery dependabilicy,
inadequate transportation infrastructure and lack of communication infrastructure {Pearson
et al., 1998). These bacricrs hinder the improvement of firm performance.

'The proposed relationship between quality management practices and firm performance
is supported. It provides impetus to managers on various levels in the pork processing
industry to continue adopting quality managemenc practices in their organizations. Firms
that wish to improve their performance should not only pay attention to internal quality
management, which involves product quality assurance and employee empowerment in
quality improvements, but also establish strategic partnerships with their customers in process
management,

Though our results appear to be uscful for managers involved in integrated customer

management, two limitations of our study must be taken into account. First, further analysis
should be underraken to determine whether the impact of integrated IT and integrated
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logistics management on firm performance can be explained based on firm characteristics,
e.g. firm size. Larger firms might be able to commit more resources to IT and integrated
logistics management and thus achieve better performance. Second, the generalization of our
resules must be carefully considered. The causality of the relations in this study requires further
investigation in other rescarch settings to see whether the findings are robust. In addition
to this, it is worthwhile for the future research to study the role of each sub-dimension of
the construct ‘quality management practices’ to fitm performance in view of the increasing
‘importance of food quality and safety. This endeavour will help the company to make better
use of quality management tools in business operation.

4.6 Managerial implications

The economic growth and huge market potential of China has attracted not only business

attention, but also a growing amount of academic interest. Previous rescarch already

showed a lack of investigation into logistics in China (e.g. Peng ez al., 2001; Wang ez af.,

2006). Furthermore, very litde research has been conducted to address integrated logistics

strategies and their operational priorities in relation to business performance (Yeung ez af,

2006) and the interaction between integrated IT and integrated logistics management and

their relationships with firm performance. Therefore, the present study has provided several

important implications for managers of the pork processing industry in a large transitional
economy like China.

» Changes in IT and integrated logistics management will increasingly affect business
processes, shaping the future of quality management through a nced for increased
effectiveness and efficiency. The potk processing industry will continue to update its
technology and provide consumers with good quality products. As future quality
management development will be influenced by increasingly competitive and global
markets, it is critical for practitioners to be sensitive to the application of integrated IT and
integrated logistics management, which leads to better quality management.

¢ Qur findings didn't support the significant positive relationships between integrated IT
and integrared logistics management and firm performance. With more professionalism in
pork supply chain, more integration in logistics management can be foreseen in the future.
For pork processing firms secking to construct their IT applications after a comprehensive
quality program is in place, it is important to consider the impact of integration of
information on the product quality of its suppliers and customers. An inevitable trend in
the future is the increasing importance of the integration of IT and logistics management.
Such integrated systems enable processors and retailers to save on labour, increase accuracy,
improve agility and cut costs, eventually leading to better firm performance. In China,
whether IT can eventually directly lead to higher firm performance or whether it must
integrare with quality management practices to contribute to higher firm performance
requires further investigation.

o ‘The resules show that there is a direct relationship between quality management and firm
performance. Artention to quality management turns out to be critical for generating
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sales growth, improving customer satisfaction and providing profits for the company. In
quality management practices, we found that in-company quality managemenc, supplier/
customer quality management, employee involvement, quality design and quality process
management as a whole contributed to overall firm performance. Quality management
requires a clear vision from the management team and participacion by all employees of
the company.
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Chapter 5. Governance and quality
management®

5.1 Introduction

In the past two decades, organizational arrangements in the agricultural sector in developed
countries have been moving from spot market towards more close coordination. As far as the
pork industry is concerned, the vertical coordination systems between livestock producers
and processors in most Western countries have dramatically shifted toward long-term contract
coordination or vertical integration (Lawrence and Hayenga, 2002). The major driving
forces for this shift include the level of risks faced by agricultural producers, stringent qualicy
requirements for processing and changes in technology (c.g- Fearne, 199%; Hobbs and Young,
2001). Moreover, more than ever before, consumers are demanding that food be healthy, safer
and more environmentally friendly. This implies that the competitiveness of pork production
in many cases depends more on the supply of safe and high-quality products than on quantity
and prices.

Organizational arrangements and governance structures have been studied by the theory
of transaction cost economics (TCE}. Characteristics of transaction-specific investments,
frequency and uncertainty have been examined in light of their impact on governance
mechanisms. The general proposition of TCE is that managers align the governance
features of interorganisational relationships to match known exchange hazards, particularly
those associated with specialised asset investments, difficult performance measurement, or
uncertainty (Williamson, 1985, 1991). In response to exchange hazards, managers may craft
complex contracts that define remedies for foreseeable contingencies or specify processes for
resolving unforeseeable outcomes. When contracts are too costly to craft and enforce, managers
may choose to vertically integrace (Poppo and Zenger, 2002). However, some researchers
argue that in practice, given that transaction specific investments (TSI) are necessary,
many transactions exist outside the realm of vertical integration or contracts (Bensaou and
Anderson, 1999). They postulate thac one possible reason for this is that relationships based
on trust make vertical integration to protect TSI less important. An ongoing relationship
generally fosters trust and enables partners to adopt more flexible models of cooperation (such
as alliances), create value together (that is, mutual benefies or reciprocity), and evencually,
induce exchange partners to make TSI (Yu et 4/, 2006). This is the major view of relational
exchange theory (RET, MacNeil, 1978, 1980). This kind of relational perspective offers a
different, less explicit set of governance mechanisms, such as trust, cooperation and joint

2L A shorter version of this chapter was submitted to the Journal of Production Economics in Seprember 2008.
The revised version was accepted to publish on May 12, 2009. A part of this chapter was published as: ‘Quality
management and che role of organization in the pork processing industry in China, published in: R. Ruben, M. van
Bockel, A. van Tilburg and J. Trienckens (ed.} (2007), Tropical Food Chains, Wageningen, Wageningen Academic
Publishers, the Netherlands, pp. 133-151.
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planning. Though in the last decade, studies have been done to investigate interfirm exchange
relationships by using both transaction cost economics and relational exchange theory (e.g.
Zhou et al., 2003; Ferguson ez al., 2005; Yu ez al., 2006; Zhou et a/., 2008), empirical evidence
informing this issue in Chinese context is scarce and mixed (Zhou ez 4/, 2008). For example,
Guthrie (2001) documents that many Chinese firms are now less likely to use informal and
netwotk-based practices. Economic strategies and practices that resemble forcign firms are
more likely adopted by these firms. In contrast, Zhou et 4/, (2003) from their survey of 620
firms in 1999/2000, show that social relations still play a critical role in interfirm relationships
in addition to the usc of contracts in China. Yu e 4. (2006) find that calculative trust acts
as a moderating factor in the relationship between formal governance mechanisms and TSI
Furthermore, Styles and Ambler (2003) also argue that there is a coexistence of transaction
and relational marketing in the Chinese business context. Furthermore, while the impact of
transaction attributes on governance mechanisms has been devoted significant attention, there
is a lack of a comprehensive framework to explain the alignment of governance mechanisms
in the presence of transaction characteristics in the pork supply chain in both transaction and
relational relationships. Therefore, one of the purposes of this study is to develop a framework
that integrates TCE and relational exchange theory (RET, MacNeil, 1978, 1980) to explain the
impact of transaction attributes on governance mechanisms in the context of pork processing
industry. In addition o this, the trade-off becween formal contracts and relational governance
mechanism (e.g. long-term cooperation and trust) will also be examined.

Another driving force for this study is the concern about the impact of governance mechanisms
on quality management. During the time spent designing this study, quality management in
the meat industry was a very hot topic in China. Though China is the largest pork producer
in the wotld, it exported less than 1% of its domestic production volume in 2007 (China Meat
Association, 2008). It is widely recognised thar the quality and safety of pork products are not
up to the standard of importers, With rapid economic development in China, food safety and
quality is increasingly becoming an issue of concern to its consumers. This poses challenges for
the organization of potk supply chains in China. Potk processing firms are endeavouring to
establish closer cooperative links with their suppliers and downstream customers in order to
be competitive in the market. Past studies in industrial organization theory have focused on
the relationship between transaction attributes and the sclection of different organizational
arrangements. Relatively little research has been done with regard to the influence of different
organizational arrangements on the implementation of quality management practices.
Therefore the second aim of this study will be to attempt to find empirical evidence of this
relationship.

The layour of the chapter is as follows: the next section introduces the theoretical perspectives
used in this research. This is followed by an explanation of the research model, together with
the development of hypotheses in Section 5.3. The research method is described in Section 5.4
The results of empirical tests are presented in Section 5.5 and Section 5.6 draws conclusionsand
presents some discussions. Finally, the chapter concludes with implications for the managers
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of pork processing firms in China, identifying the limitations of the study and offering some
recommendations for future research in Section 5.7.

5.2 Theoretical background
5.2.1 Transaction cost economics perspective

Transaction cost economics { TCE) is an analytical paradigm whose primary subject macter
is the design of efficient governance mechanisms?? for supporting exchange (Heide and John,
1992). The original framework, as developed by Williamson (1975), views the governance
decision as fundamentally a choice between a ‘market, based on governance through a price
mechanism, and a ‘hierarchy) implying governance through a unified authority structure.
The term ‘governance” traditionally has been defined very broadly as a ‘mode of organizing
transactions’ {Williamson and Quchi, 1981). It is a multidimensional phenomenon,
encompassing the initiation, termination and ongoing telationship maintenance between a
set of parties (Heide, 1994). A ‘governance structure’ is the organizational form in which a
transaction is carried out (Williamson, 1985).

The main approach of TCE is, as Williamson (1989) suggested, to assign attribute differentiated
transactions to governance structures in a transaction-cost-minimizing manner. Transaction
cost was interpreted broadly as the ‘comparative costs of planning, adapting, and monitoring
task completion under alternative governance structure’ Transaction costs arise ex ante and
ex post of transferring goods or services between technically separable phases of production
or distribution. Ex ante transaction costs arise before the transaction, such as searching and
screening potential exchange agents and bargaining. Ex post transaction costs arise affer
the transaction such as monitoring the product quality, enforcing payment and breaches of
contractual promises. The important exploratory elements for the existence of transaction
costs are two behaviour assumptions — bounded rationality and opportunism (Williamson,
1975). Bounded rationality refers to human behaviour that is intentionally rational, but limited
by the capacity to collect and evaluate information as well as barriers related to language and
communication. Bounded rationality becomes important in combinarion with uncertainty.
In the presence of apporiunism, however, the risk of contractual hazards occurs. Opportunism
is defined as the individuals ‘self-interest seeking with guile; including all kinds of conveying

biased or incomplete information to exploit a situation to one’s own advantage (Boger, 2001a).

Asdescribed by Williamson (1975), cerrain dimensions of transactions give rise to transaction
costs and combine to create ‘market failure’ in the sense that the market mechanism becomes
an inefficient means of mediating exchange. There are three dimensions for TCE: transaction
specific investments, uncertainey and frequency (Williamson, 1985). The sransaction specific
investment dimension is most frequently used to explain the optimal governance mechanism

22*Gavetnance mechanism’ ot ‘governance form’ has been used in TCE instead of ‘governance scructure’ {Hesterley
er al., 1990: 430). They will be used interchangeably in our study.
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for transactions. It involves physical or human assets that are dedicated to a particular
relationship and which cannot be redeployed easily. Its idiosyncratic narure gives rise to a
safeguarding problem, in the sense that mechanisms must be designed to minimisc the risk of
subsequent opportunistic exploitation (Klein ef 4Z, 1978; Williamson, 1985). Before contract
execution, many potential buyers and sellers exist but as soon as the contract is concluded, a
bilateral monopoly may emerge. The party having made the specific investment is vulnerable
to post contractual opportunistic behaviour by the other party in attempting to appropriate
quasi-rents of the specialised assets (Klein ez al, 1978). When asset specificity increases,
administrative control and coordinated adaptation of hybrids and hierarchies gain importance.
This implies a relatively greacer growth of transaction costs in markets than in hybrids and
hicrarchies when asset specificity increases. The frequency with which a transaction occurs can
be a relevant determinant of which governance structure the cost economizing solution will
be. It usually affects governance only in conjunction with the asset specificity involved in the
transaction (Boger, 2001a). As TCE rescarchers have been largely unsuccessful in confirming
the hypothesised effects of frequency on the governance model, frequency has received limited
ateention in TCE literature (Rindfleisch and Heide, 1997). Itis thus not one of the transaction
ateribuces under our study. Uncertainty and complexity are central problems of transactions.
Without uncertainty, transactions would be fully predicted ex-ante. Uncertainty comprises
unforeseen, exogenous disturbances as well as behavioral uncertainty (Williamson, 1985).
When behavioral uncerrainty is in conjunction with asset specificity, it affects the efficiency
of governance structures. Alchough the efficiency of all governance structures deteriorates in
the face of great uncertainty, the hybrid forms are held to be the most susceprible given their
typical contractual relationships (Williamson 1996}. This leads to a shift of the transaction
cost function of the hybrid mode. In summary, the following alignment of transactions
with governance structures can be made to minimise transaction costs { Table 5.1): market
governance with classical contracts for non-specific transactions; trilateral governance with
neo-classical coneracts for occasional transacrions of mixed and highly idiosyncratic nature;
bilateral governance with relational contracting for reducing mixed idiosyncratic transactions;
and unified governance with relational contracting for recurring highly-specific transactions

Williamson (1979).

Table 5.1. Matching governance structures with commercial transactions (Williamson, 1979).

Investment characteristics

Non-specific Mixed ldiosyncratic
Frequency Recurrent Market governance Bilateral governance  Unified governance
{Classical contracting)  (Relational contracting) (Relational contracting)
Occasional Market governance Trilateral governance
{Classical contracting) {Neo-classical contracting)
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In buyer-supplier relationships in China’s pork processing sector, spot market transacrion,
hybrid forms (including written contracts and relational exchange based on long-term
cooperation and trust) are the two major governance forms. Verrtical integration is not the
focus of our study. One reason is that the percentage of firms using this governance form is
rather small when compared with spot market and contractual governance. For example, our
survey showed that the hogs from the production farms of the second largest pork processor
only accounted for one percent of the slaughtered hogs. The other reason is to follow the
suggestion of Heide (1994): more recent rescarch on transaction cost analysis calls for vertical
control in the market as a practical alternative to vertical integration. The assumption is that
the costs associated with vertical control in the market are less than the sum of the bureaucraric
costs and the production costs associated with vertical integration inside the firm (Ryu ez
al., 2008). Therefore, our study will focus on three main governance structures: spot market,
contracting governance and relational governance.

5.2.2 Relational exchange theory perspective

Although formal contracts are mechanisms that attempt to reduce risk and uncertainey
in exchange relationships (Lusch and Brown, 1996), legal contracts cannot explicitly state
how potential situations will be handled in the future (MacNeil, 1980). Buyer and seller
are incapable to write 4 priori comprehensive agreement thar covers furure contingencies
(Williamson, 1975). The buyer-supplicr exchange performance can beenhanced byembedding
private and public information flows in a matrix of social ties rather than by resorting to a
contract or its enforcement by a third party such as courts (Uzzi, 1999). Therefore relational
governance mechanisms in interfirm exchange relationships are considered important by
many rescarchers (e.g. MacNeil, 1980, 2000; Lusch and Brown, 1996; Poppo and Zenger,
2002; Ferguson ez al., 2005).

Relational govemnance is often referred to as ‘relationalism’ (Noordewier ez al, 1990; Artia and
Frazicr, 2001) and ‘social embeddedness’ (Uzzi, 1999). Itis a set of relational norms that develops
over time. Norms represent important social and organizational mechanisms for controlling the
exchange (Gundlach and Achrol, 1993). Actually, shared norms and values are the hallmark of
relational exchange {Brown ez 4/, 2000), and they essentially develop through a socialization
process in which the parties understand and endorse cach other’s expectations (Gundlach and
Achrol, 1993). The theorics of bilateral governance are important because they identifya form of
governance that differs in many aspects from the ones implied in other theoretical frameworks
(Hcide, 1994). Specifically, TCE historically has been criticised for failing to account of the
social structures within which exchange is ‘embedded’ (Granovetter, 1985).

Trust is a key feature of relational governance. The need for trust between partners has been
identified as an essential element of buyer-supplicr relationships (Anderson and Narus,
1990). As an important social component, trust is the basis of relational exchange, Relational
governance mechanisms (such as trust) are regarded as a means to enhance transaction specific
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investments associated with less monitoring and bargaining (Barney and Hansen, 1994). The
existence of trust between two partners can help to facilitate collaboration (Claro ez 4/, 2003)
and can help to create a stable and committed relationship (Lu, 2007). Holm et 4/. (1996)
also posits that increased levels of understanding in a relationship will increase the overall
commitment level of the relationship.

Although both TCE and RET are developed to complement classical contract theory
(Cannon and Perreault Jr.,, 1999), they have some difference in the notion of contract. In TCE,
a contract between a buyer and a supplier means thart the specific transactions, agreements, and
promises, and the terms of the exchange are defined by price, asset specificity, and safeguards,
under the assumption that quantity, quality and duration are all specified (Williamson, 1996).
The concept of contract in RET is expanded to refer to relationships between people who
have exchanged, are exchanging, or expect to exchange in the future (MacNeil, 2000). In this
theory, formal contracts represent promises or obligations to perform particular actions in
the furure (MacNeil, 1978). Moreover, RET describes a set of relational contracting norms,
which are adaprations of the norms common to all contracts (MacNeil, 2000}. Evidently, the
popular and legal notion of contract is more compatible to the concept of contract in TCE
than in RET (Ferguson e al., 2005). To distinguish between TCE and RET approaches to
contract, researchers have referred to contracts as haed and soft, explicit and normative, formal
and informal, and written and unwritten (Antia and Frazier, 2001; Lusch and Brown, 1996).
There is a risk of oversimplification when using such dichotomous classifications as legal ties
interwoven with various social norms in the actual business to business exchanges (Ferguson
et al., 2005). However, the operationalisation of contractual governance in terms of hard,
explicit, formal and written contracts fits the purpose of our study. Therefore by ‘contractual
governance, we mean formal written contacts between buyers and suppliers of the potk chain.

5.2.3 Formal contracts and relational governance

With regard to the interaction between contractual governance and refational governance,
several studies tried to distinguish whether the two governance forms function as substitutes
or are complementary. “Substitutes’ means that the presence of one governance device
(telational governance in particular) obviates the need for the other (Gulati, 1995; Dyer and
Singh, 1998). Informal self-enforcing agreements which rely on trust and reputation often
supplant the formal controls characteristic of formal contracts (Dyer and Singh, 1998).
Gulari (1995:93) posits "....trust avoids contracting costs, lowers the need for monitoring, and
facilitates contractual adapracion. Trust counteracts fears of opportunistic behaviour and as a
result, is likely to limit the transaction costs associated with an exchange.... Another reason
for substitution is that formal contracts may actually undermine the formarion of relational
governance. Ghoshal and Moran (1996) argue that the use of relational, formal control has a
pernicious effect in cooperation.
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The logic for viewing relational governance and contractual governance as complementary
appears equally compelling. In settings where hazards are severe, the combination of formal
and informal safeguards may deliver greater exchange performance than cither governance
choice in isolation (Poppo and Zenger, 2002). Relational governance becomes a necessary
complement to the adaptive limits of contracts by fostering continuance and bilateralism
when change and conflict arise (MacNeil, 1978). Regardless of the duration of an exchange,
vast dimensions of the exchange may prove impossible to contractually specify; managers
are clearly constrained in their capacity to foresee and contractually resolve potential future
contingencies. As a result, when unforeseen disturbances arise, contracts are obviously unable
to maintain the continuity of the relationship. Thus, managets choose relational governance to
safeguard specific investments from premature and costly termination. Relational governance
may also promote the refinement of formal contracts. As a close relationship is developed and
sustained, the buyer and seller can work together to learn from the prior experiences and revise
the contract on mutual agreement. Exchange experience, patterns of information sharing, and
evolving performance measurement and monitoring may all enable greater specificity (and
complexity) in contractual provisions (Poppo and Zenger, 2002). In reverse, the contractual
governance also complements relational governance mechanism. Through cleatly articulated
clauses that specify requirements and punishments, formal contracts have the advantage of
formal specifications of a long-term commitment to exchange (Baker e 4/., 1994). Thus, the
specification of contractual safeguards promotes expectations that the other parcy will behave
cooperatively and thus complements the informal limits of relational governance. Cooperative
behaviour in the present then reinforces an expectation of cooperation in the future. Formal

contracts help ensure that the early, more vulnerable stages of exchange ace successful (Poppo
and Zenger, 2002).

5.2.4 Quality management under transaction cost perspective

Because quality is a major competitive priority of manufacturing firms worldwide, much
discussion has been devoted to defining the quality construct (Forker ez al, 1996). For
example, Garvin (1984) classified his viewpoints about quality into the following five
categories of approaches: transcendent-based (innate excellence), product-based (quality of
desired attributes), user-based (sarisfaction of consumer preferences), manufacruring-based
(conformance to requirements) and value-based (affordable cxcellence). Researchers and
practitioners from economics, marketing and operations management have also made great
efforts in operationalising the construct. For example, Saraph ez al. (1989) reported that
cight critical factors could be used for qualiry management assessment, namely the role of the
quality department, training, product/service design, supplier quality management, process
management, quality data and reporting, and employee involvement. In our study, we didn't
use a single item construct for the ‘quality of pork products’ In our view, the ‘quality of pork
products’ is achieved through multidimensional quality management practices involving the
efforts from both the focal firms themselves and the efforts of their suppliers and customers.
Therefore, the construct was structured mainly based on the studies of Saraph ez 2/ (1989)
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and Kaynak {2003} and consisted of the following four sub-measurements: management
leadership, supplier/customer quality management, quality design and process management.

Following transaction cost economics’ framework {Williamson, 1991, 1996), we expect to
find an alignment between quality management practices used in transactions in interfirm
exchanges and the governance of transactions between these firms. More specifically, pork
processing firms pursue a good reputation in producing good quality pork products. Quality
potk products and the reputation of the processing firms are specific assets of the firms. To
safeguard the specific assets, the firms tend to adopt hybrid forms or vertical integration rather
than spot markets to cope with the need for greater control over the steps of the vertical chain
that affect product qualicy (Raynaud ez 4L, 2005). Duc to the nature of the agri-food supply
chain, final quality of the products depends on different stages of the vertical chains, from
input suppliers to the final consumers ( Trienckens and Zuurbier, 2008). Developing efficient
information and monitoring systems in intermediate transactions is therefore an important
issuc for the pork processors, especially when asymmetric information on the quality of
intermediate products is a challenge. The production of quality products must follow a set
of specifications, namely a quality standard. Pork processing firms may need to invest or
carcfully design their production process in order to meet this quality standard. These quality
and safety requirements may increase transaction specific investments, for instance, specific
characteristics of the raw matetials, good facilities, advanced technologies ete. Thus, the potk
processing firms must institute inventive control mechanisms in the interfirm exchanges. This
can take the form of contracrually restricted sets of input {or even providing input themselves),
monitoting the quality at several stages and providing bonuses for high quality hogs {mear).
According to TCE typology of governance structure {Williamson, 1991), a shift from market-
like governance to ‘hybrid’ mode or even vertical integration is observed to safeguard the
specific investments and protect from the opportunistic behaviour of the exchange partners.

In addition to the TSI, the degree of uncertainey in quality on various stages of the pork
chain also shapes governance choice. A salient aspect of processed pork products is the strong
heterogeneity of raw materials. At the same time, the supply of raw material is still largely
fragmented with sometimes thousands of suppliers and many small slaughterhouses. This can
pose serious problems for evaluating and assessing each supplier’s separate contributions to
the final quality or individual responsibility in case of food-related diseases. The issue here is
related to the problems of evaluating individual performance (Alchian and Demsetz, 1972}
and measuring products or asset characteristics (Barzel, 1982}, This calls for mechanisms
to deal with this uncertainty about quality in order to reduce observability and traceabilicy
problems (Spiller and Zellner, 1997; Ménard, 2004). The processing firms may apply quality
management systems to reduce and manage quality uncertainty (Barzel, 1982). Furthermore,
they can go a step further and directly try to control critical steps of the production chain
by vertically integrating or by contractually specifying restraints on its suppliers/retailers’
behaviour (for example, a particular technology, production methods, and sales promotion
of the rerailers). Sometimes, there is more than just uncertainty on quality along the chain.
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The processing firms must also react to several kinds of unpredicted external ‘shocks” like a
safety crisis, a new strategy or marketing campaign trigger by its competitors and so on. The
combination of specific assets and the need to adaprt to new external circumstances raises
important coordination problems (Muris ez 2., 1992; Raynaud ez 2L, 2005). Here again, TCE
predicts a shift from markert transaction governance to a more hierarchical one.

To summarise the above description, the implementation of a quality management system will
affect attribures of transactions within the chain and modify the nature and/or the extent of
coordination problems (what Williamson, 1996, called contractual hazards). By committing
their reputation capital to protect quality, and creating a quality standard to cope with suppliers
and customers in the supply chain, the pork processing firms risk increased contractual hazards
in transactions. The firms have therefore strong incentives to implement governance structures
that can mitigate these hazards (Hobbs and Young, 2000).

5.3 Conceptual model and hypotheses

As can be seen from the literature review, this study is one of the few attempts to integrate
transactional and relational governance regimes to study interfirm cxchanges and quality
management in the pork supply chain in China. Here we will test the linkages among them.
The conceptual model for our research is developed in accordance with the liceracure review
in Section 5.2 (Figure 5.1). This part will focus on hypatheses development with regacd to the
constructs under study.

5.3.1 Transaction attributes and governance structure
Asset specificity and governance structures

In Williamson’s pioneering work (1979), the characteristics of transactions were linked to the
governance structure from ‘classical contracting” (spot markers) at one end of the spectrum,
to unified governance (vertical integration) at the other. Transaction cost analysis predicts
that market governance will be cost-cfficien as long as the level of asset specificity is modest.
As TSI pose a contractual hazard for any investor, cither the suppliers or the buyers, the
exchange partner can exploit such assets because they are not re-deployable, or at least they

. . Governance structure Quality management practices
Transaction attributes) | Spot market + Management leadership
+ Asset specificity > =+| - Supplier/customer quality managernent
+ Contractual governance . litv desi
- Uncertainty . Quality design
« Relational governance . Process gement

Figure 5.1. The conceptual model.
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have a reduced value in an alternative exchange relationship. Therefore, the hybrid mode
will come into play when assert specificity does rise substantially. Under such circumstances,
hybrid governance is warranted for the purpose of enhancing the utility of specific productive
resources { Williamson, 1991a).

According to TCE logic, ‘failures of alignment’ occur when one part of the buyer-supplier
relationships choose a governance structure that is inappropriate for a given level of asset
specialization (Dyer, 1996). In the presence of the complicated and turbulent transaction
environment, the appropriate alignment is not an casy rask. However, despite all pitfalls
and constraints, much effort has been put on empirically investigating the influences of the
transaction attribures on organizational efficiency since the carly 1980s. The major results
of some empitical studies on transaction costs in the agri-food sector can be found in Boger
{2001b). The recent relevant studies on the Chinese context include Lu {2007) and Zhou
et al. (2008). Lu (2007) found out that the vegetable processing firms are more likely to
use contracts to conduct transactions with the downstream customers while the degree of
TSI is high. However, a significant negative relationship has been found between these two
variables when the vegerable processing firms conduct business with the farmers. It is also
interesting to notice that Zhou ez 4/, (2008) didn’t find empirical evidence on the significant
positive relationships between the level of TSI and the application of contracrual governance
in commetcial machinery, computer equipment, and electronic component manufacruring,
Their explanatjon is that these companies tend to more relational ties when the degree of TSI
is high. We therefore propose the following hypotheses:

H1: When asset specificity is low, pork processing fivms will use spot mavket transaction in
their exchanges with upstream suppliers (F1a) and downstream customers (H15).

H2: With the increase of asset specificity, pork processing firms will use formal contractual
governance mechanism to tvade with their upstream suppliers (H2a) and downstream
customers (H2b) to safeguard their investments.

Uncertainty and governance structures

Uncertainty has been a prominent factor in using the transaction cost approach (e.g. Anderson
and Schmittlein, 1984). TCE implies a discriminating match between the type of purchasing
arrangements employed and the level of uncertainty (Noordewier ez 4/., 1990). The transaction
cost logic advances that, for simple exchanges, markets efficiently coordinare adapration, since
‘price’ serves as a sufficient mechanism. That is, the future is expected to confirm to the present,
such that ‘price’ can reflect the change in demand or supply. However, contracts become more
tailor-made with relevance to duration, expectations, processes, and procedures aimed at
preserving the cost, quality, and service of the product (Williamson, 1996). Compared with
spot market transaction, contracts function better in making monitoring less difficult and
adjustment easy to be facilitated when uncertainey arises (Zhou ef 4l., 2008). They provide a
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safeguard, albeit not perfect, from the uncoordinated, self-interested actions that may increase
with uncerraincy (Williamson, 1996).

‘The TCA literature holds that performance will be enhanced when there is a ‘match’ between
the governance structure employed and the uncertainty surrounding the exchange. In practice,
the construct of uncertainty has proved controversial due ro contradictory empirical findings
(Noordewier ef af, 1990; Heide and John, 1990). Balakrishnan and Wernerfelt (1986)
once argued thar the conflicting claims are due to rather distinct aspects of uncertainty that
have been confounded previously in broad definitions of the construce. Heide and John
(1990} isolate three different forms of uncertainty, volume unpredictability, technological
unpredictability and performance ambiguity, and analyse the effect of each individually. In
addition to the failure in finding significant relationships between the volume unpredictability
and tighter incerfirm linkages to facilitate adaptation, their resules support the other two
hypotheses. Noordewier ez 4. (1990) operationalise uncertainty as behavioral uncertainty
and find negative relationships between uncertainty and degree of quasi-integration. Studies
on the alignment of governance structures and uncertainty in less developed countries and
emerging countries ate mote in favour of the relationship. For example, according to a World
Bank report (2005), higher prices, avoidance of price uncertainty and guaranteed product
sales are the most important arguments for contracts in countries such as Hungary, the Czech
Republic and Slovakia. Schultze ef 4/ (2007) also concluded that contracts are a highly
preferable option for farmers in developing and transformational countries to reduce (price)
risks, to safeguard specific investments, and to overcome matket failures and poor public
institutions for governing market transactions. Qur operationalization of uncertainty follows
the lines of Williamson (1996) and focus on the unpredictability of cost, quality and service
of the product. To find out the impact of uncertainty on the selection of governance structures
in China, we hence hypothesise:

H3: When uncertaingy is low, povk processing firms will use spot mavket transaction in their
exchanges with upstream suppliers (H3a) and downstream castomers (H35).

H4: With the increase of uncertainty, pork processing firms will use formal contractual
governance mechanism to trade with their upstream suppliers (H4a) and downstream
customers (H4b).

Relational governance and transaction attributes

Relational arrangements as a personal institution govern transactions through repeat dealing,
shared values, and a lack of third-party enforcement (North, 1990). The emphasis in the
relational paradigm is on long-term, murually beneficial relationships between buyers and
suppliers and industrial networks, interaction to develop and build cooperation, commitment,
and dependence {Zaheer and Venkatraman, 1995; Styles and Ambler, 2003). Cooperation
through long-term interactions helps to develop mutual understanding, After dealing with
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buyers for a long period of time, supplicrs will have greater confidence in making specialised
investments, owing to their knowledge of buyers’ reputation and intent (Yu ez 24, 2006). And
with long-term cooperation, exchange partners are more likely to trust one another and to
develop specialised methods of communication. A supplier may acknowledge that a long-
term relationship can be regarded as a relational safeguard, because the manufacturing firm
would hesitate to jeopardise it (Bensaou and Anderson, 1999). Therefore, more specifically,
cooperative norms enable partners to act as if the expected value of the exchange were stable,
even in the presence of specific assets (Uzzi, 1997). Relational governance may also mitigate
adapration problems arising from uncertainty because of their underlying shared norms (Zhou
et al., 2008). With cooperative norms, parties can act with greater confidence because they
share joint expectations about how cach party will behave in the future (Uzzi, 1997).

Previous studies have supported the positive relationship between transaction attributes and
the use of relational governance mechanism. For example, Brown ez 4/ (2000) studied the
effectiveness of three alternative governance mechanisms — ownership, transaction specific
investment and relational exchange in the relationship between the hotel brand headquarters
and the hotels. They argue that hotel investments in transaction specific assets represent
potential sanctions that hang over the relationship between brand headquarters and its hotels.
The hotels are therefore provided with incentives not to behave opportunistically. Relational
exchange, in contrast, emphasises the buildingand sustaining of the brand headquarters ~ hotel
relationship through behavioral norms rather than potential sanctions. Therefore, relational
exchange is a more positive form of governance. When behavioral norms and relational
exchange are used jointly, relational exchange enhances the effectiveness of transaction
specific investment by focusing on the benefits of the relationship rather than the potential
damage to it from opportunism. Alternatively, transaction specific investment heightens the
effect of relational exchange by providing a stick’ that reinforces the latter’s ‘cacrot’ approach
to governance. Zhou ¢ al. (2008) find that managers in commercial machinery, computer
equipment and electronic equipment manufacturing firms in China rely on relational ties to
govern their more complex exchanges (e.g. higher levels of asset specificity and uncertainey).
To test whether our study is consistent with Peng and Luo’s (2000) proposition ‘relational
ties characterise economic activiries in emerging economies, and are the lifeblood business
conduct in Chinese socicty, we propose:

HS: With the increase of asset specificity, pork processing firms will use relational governance
mechanisms to trade with their upstream suppliers (H5a) and downstream customers
(H5b) to safeguard their investments.

H6: With the increase of uncertainty, pork processing firms will use relational governance

mechanisms to trade with their wpstream suppliers (H6a) and downstream customers
(H6b) to respond to market changes.
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5.3.2 Relational governance mechanism and contractual governance mechanism

As described in Section 2, the academic world holds two different views on the relationships
between relational governance and contractual governance mechanisms: substitution and
complementarity. We hold the second view that both coexist and are complementary with
cach other in the Chinese context (Styles and Ambler, 2003; Yu ez 4/., 2006). The reasoning is
as follows: alchough contracts are explicitly drafied with provisions to promote the longevity of
exchanges, unexpected disturbances may place considerable strain on an exchange relationship
(Williamson, 1991). Contracts that shift from merely specifying deliverable outcomes
to providing framewotks for bilateral adjustments may facilitate the evolution of highly
coopetative exchange relations. In addition, the process of contracting may itself promote
expectations of cooperation consistent with relational governance. The activity of creating
complex contracts requires parties to mutually determine and commit to processes for dealing
with unexpected changes, penalties for non-compliance, and other joint expectations of trade
(Poppo and Zenger, 2002). Long-term relations established between exchange partners
will facilizate the process of contract making. As MacNeil (1978) posits, formally specified
processes for adapting to change promote longevity in the exchange, but dont guarantee
continuance or a mutually acceptable, bilateral resolution. Thus, contracts alone may serve
simply to facilitate termination of an exchange as courts use it to review the broken aspects
of the contract and then allocate assets between the parties on some basis deemed equitable.

Some research findings have supported the complementary role of these two mechanisms. For
example, Poppo and Zenger (2002) find empirical support for the proposition by using data
from a sample of information service exchanges in the USA. Bunduchi (2008) proposes that
the nature of inter-organizational relationships depends on the interaction between the logic
of transaction cost economics and the need for trust and interdependencies between exchange
partners. We thus propose:

H7: There is a positive relationship between formal contractual governance mechanisms and
relational governance mechanisms in the buyer-supplier relationship between the povk
processing firms and their suppliers (H7a) and their customers (H7b),

5.3.3 Governance structure and quality management practices

TCE offers one perspective on the relationship between market organization and product
quality. One class of transaction costs are measurement or informarion costs {(Hobbs, 1996).
These include costs of searching for information abourt buyers or sellers in the marker, inspecting
goods prior purchase, and assigninga price. Markets may be organised to reduce measuringcosts
that are associated with assuring a closer correspondence between product value and price, or
actions and rewards (Williamson, 1985). When hog quality attributes are difficult to measure
the producer may engage in opportunistic behaviour to exploit private information by failing
to perform as agreed, such as shirking or cutting corners on quality, also referred to as moral
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hazard. This is expected to lead to contracts with added security features to mitigate the hazard
(Martinez and Zering, 2004). In this regard, two packer surveys in the USA in 1996 and 2001
tespectively showed that related to hog quality and consistency, contract forms of governance
performed better than spot market forms of governance (Martinez and Zering, 2004).

The same goes for Europe, where agri-food chains have been experiencing increasing concern
about product quality and/or food safety (¢.g. the ‘mad cow’ and ‘Belgian chickens’ crises in the
European meart industry) with significant impacts on consumers’ willingness to pay (Raynaud
et al., 2005). This poses challenges to the organization of meart supply chains. Stronger vertical
ties within agri-food chains have been proposed by many researchers (e.g. Hobbs, 1995;
Den Ouden ez al., 1996; Hobbs and Young, 2001). The underlying assumption behind this
argument is that with higher macker segmentation the need for processors to define stricter
governance structutes grows {Schulze, ef al, 2007). Serving special market segments may
require specific investments and/or a high collaborative adaprability of the supply chain. The
Japanese pork marke, for instance, is famous for its specific consumer demands concerning
taste, marbling, cutting and the like (Makise, 2002). Since vertically disintegrated chains do
not provide the required quality, the Japanese market has mainly been served by contractually
bound or vertically integrated potk producers from Denmark or the Unired States.

Considet the example of a processor who implements new quality standards for a specific
buyer (e.g. a supermarket). The new quality standards might require new knowledge about
production techniques, handling processes and packaging facilitics. Based on the request of the
buyer, hog producers might need to invest in new feed and learning new production techniques,
all of which are specially tailored to meet the processor’s requirements {Dyer, 1996).

Empirical evidence supporting TCE hypotheses has been obtained in various studies. Den
Ouden et al (1996) identify customers’ growing quality requirements as a major impetus
behind contracts and vertical integration. In particular, product differentation in order to meet
changing consumer demands regarding credence attributes, such as animal welfare, food safety
and environmental issucs, is considered a main driver of closer ties in the meat supply chain.
Boger (2001a) also argues chat production contracts in the Polish pork market are applied asan
instrument to establish high quality mackers without appropriate grading systems.

In addition to the transactional perspective, the RET perspective also illuserates the impact of
long-term relationships and interpersonal trust on quality management. The parties to these
relationships have achieved murual benefits from quality performance in previous transactions
(Frazier, 1983}, have come to understand each other’s preferences and capabilities, and see
good prospects for satisfying exchanges in the future. The parties are not bound contractually
in the classical sense (MacNeil, 1980), bue share expectations for continued beneficial exchange
(Dwyer and Oh, 1987). Hakansson {1982) also proposed long-term relationships offer better
opportunitics to reduce waste, and promote quality in business-to-business relationships. In
the case of the pork supply chain, if the supplicrs fail to comply with the processing firms’
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requirements on quality and other delivery conditions, it will greatly harm the trust in the
buyer-supplicr relationships and thereafter influence future transaction opportunities. The
same argument relates to the relationships between the processing firms and their customers
in the downstream supply chain.

Based on the above description, we thus propose the following hypotheses:

HS: Spot market transaction cannot guarantee good quality management practices of the
pork processing firms when the firms ave trading with their upstream suppliers (H84)
and downstream customers (H8b).

H9: Formal contractual governance mechanism is positively velated to quality management
practices of the pork processing firms in buyer-hog (meat) supplier velationships (H9a)
and in buyer-supplier relationships of the downstream pork chain (H9%),

H10: Relational governance mechanism is positively related to guality management
practices of the pork processing firms in buyer-hog (meat) suppliers (H10a) and in
buyer-supplier velationships of the downstream pork chain (H105).

5.4 Research methodology

The buyer-supplier telationships in pork supply chains constitute the unit of analysis in this
study, and the data was collected from pork slaughtering and processing firms in China. In this
part, we will describe the standard procedures of the empirical research, e.g. data collection,
construct development, measurement validation and statistical tools for data analysis.

5.4.1 Samples and data collection

As the same data set as that in Chapter 3 and Chapter 4 is used for our analysis, we will omit
the procedures of sample development and dara colkection.

5.4.2 Measurement

All the questionnaire items were measured using a 7-point Likert scale in which ‘1’ represented
‘strongly disagree’ or ‘totally untrue” and 7’ represented ‘strongly agree’ or ‘totally true’

Asset specificity

Williamson (1985) identified site, physical, human and dedicated asset specificity as distinct
types of transaction-specific investments. As the concentration deggee of cither hog production
or pork processing is rather low, a slaughterhouse or processor depends on many suppliers.
Furthermore, the slaughterhouses/processors usually have diversified marketing channels, for
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example, supermarkers, specialised stores, wholesale markets, and wet markets. The majority
of the processing firms do not have a dominant retail market. Therefore, the site specificity
and dedicated asset specificity are not the focus of our study. We follow the operationalization
of Buvik (2002) for asset specificity: the magnitude of the investments and/or adaprations
made by the buyer in physical assets, production facilities, tools and knowledge tailored to
the relationships. The construct was measured with three questionnaire items (see Appendix
A). This instrument was developed based on the previous studies of Heide and John (1988)
and Claro (2004).

Uncertainty

Uncertainty may rise from rapidly changing technology, markets, and consumer preferences,
etc. In the fast two years, pork production in China has been experiencing enormous market
tutbulence and buy-supply related uncertainties. Due to rapid economic development,
some farmers have quit hog production and migrated to other businesses or urban areas.
The outbreak of blue car discases was another reason conuibuting to the shortage of hog
supply. The potk price reached the highest in history at the end of 2007 (http://www.yangzhi.
com/news/200801/2008_01_31_116227.html). Price and volume uncertainties are key
aspects of this construct’s domain (Noordewier ez 4/, 1990). In addition to price and volume
uncertainty, we also consider quality uncertainey and the impact of unstable supply on pork
production. This construct was therefore measured with 4 items, based on the previous studics
of Noordewier et . (1990) and Buvik (2002).

Spot market

This market governance arrangement is the traditional form of most agricultural produce
transactions in China. It is also the most common governance structure in buyer-supplier
relationships in pork production and marketing (Zhou and Dai, 2005). Farmers sell hogs to
the slaughterhouses or deliver their hogs to brokers or traders based on instant transactions.
This is a single item construct, measuring the percentage of hogs (or meat) procurement in the
upstream model and percentage of pork products marketing through spot market transactions.

Contractual governance

The contract usually involves indications of price, quantity, quality, delivery time, rights and
obligations. No contract would be complete due to the bounded rationality. Therefore, clear
clauses with regard to the above-mentioned items in the contract play a very important role in
regulating buyer-supplicr transactions. In addition to these, the conflict settlement mechanism
should also be stated in the contract to save renegotiation cost. As we used a single item to
measure this construct, we requested our respondents to answer the questionnaire item on the
basis of the completeness of clauses in the contract. This means that availability of such clauses
with relevance to price, quantity, quality, delivery time and place, rights and obligations, and
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way of conflict settlement in the contract determine the degree to which the focal firm and its
most important suppliers or customers created a formal contract. This instrument was adapted
from the study of Poppo and Zenger (2002).

Relational governance

In this study, relational governance is defined as recurrent transactions that are complered
based on long-term relationships between two parties with mixed or idiosyneratic specific
investments. Collaborative relationships, long-term cooperation, sharing long- and short-
term goals and plans, as well as trust between the processing firms and their most important
suppliers or customers were the four questionnaire items used for this study. We developed this
instrument based on the studics of Poppo and Zenger {2002) and Claro (2004).

Quality management practices

As described in Section 3.3.1 ‘Construct measures’ of Chapter 3, this construct was measured
mainly based on the studies of Saraph ez 2, (1989) and Kaynak (2003) and consisted of
the following four sub-measurements: management leadership, supplier/customer quality
management, quality design and process management. Each sub-measurement has multiple
questions. ‘Management leadership’ is measured by 8 items, including top and middle level
management’s performance in implementing quality stracegies, quality assurance schemes,
employee empowerment in standard operations. ‘Supplier quality management” has four items,
emphasizing the pork processors’ attention to selecting supplicrs and the quality of the hogs
(meat). For example, we have questions like ‘our most important suppliets are selected based
more on quality than on price of the hogs (meat) they offer” and ‘we pay our most important
suppliers with a premium for good quality hogs (meat)’. For the sub-measurement ‘customer
quality management, we used 3 items, including ‘we involve our most important customers
in the quality improvement process’ and ‘our most important customers pay more attention
to quality than to price of the pork products’ With 2 and 3 items respectively, ‘quality design’
and ‘process management’ paid attention to the quality element in the design of pork products
and services as well as work-floor management.

All the questionnaire items can be found in Appendix A.
5.4.3 Methods

The standardised procedure is used to assess the validity and reliability of the constructs under
study in this chapter. It has been described in detail in Section 4.3.3 ‘Methods of Chapter 4.
Please refer to Table 4.1 for an overview of the statistical evaluation criteria for constructs in
our study. In addition, the statistical method ‘partial least squares’ is used again for our data
analysis. An introduction to this method is also given in Section 4.3.3.
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5.5. Empirical results
5.5.1 Result of construct reliability and validity

Following the criteria for evaluating the validity and reliability of constructs in Table 5.2, we
examined the inter-construct cotrelation, composite reliability and average variance extracted
for the construct ‘asset specificity, ‘ancertainty’ and ‘relational governance mechanism. The
results are shown in Table 5.2, Table 5.3 and Table 5.4. The corrected itemn total correlation for
Assetl is 0.48 and 0.45 respectively for the upstream and downstream models. They are deleted
for subsequent analysis. For the construct ‘uncertainty), the corrected item total correlation for
Uncertainty4 of the upstream model is -0.20. It was therefore deleted for subsequent analysis.

Table 5.2. Measurement and factor loadings for each construct (N=229).

Variables indicator Upstream model Downstream model
{relationship with the (relationship with the
suppliers) customers)

CITC* Factor Cronbach’s CITC* Factor Cronbach’s

loading alpha loading alpha
Asset Assetl| 048 - 0.73 0.45 - 0.75
specificity  Asset2 063 089 0.60 0.89
Asset3 0.58 089 0.60 0.89
Uncertainty  Uncertaintyl 0.55 0.8l 0.71 0.64 0.83 0.76
Uncertainty2  0.51 0.78 0.6 0.81
Uncertainty3 056 0.8l 0.52 0.74
Uncertaintyd -0.20 - 0.51 0.72
Spotmarket  Spot - - - - - -
(single itern)
Contractual  Contract - - - - - -
governance
mechanism
{single item)
Relational Relationall 0.51 0.79 0.70 0.53 0.80 0.71
governance Relational2 042 - 0.25 -
mechanism Relational3 052 078 0.52 0.79
Relational4 0.55 0.8l 0.53 0.80

Note: CITC refers to ‘corrected item-total correlations’.
All constructs are measured using 7-point Likert-scale (totally untrue or strongly disagree — totally
true or strongly agree).
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Table 5.3. Mean, standard deviation, composite reliability, variance extracted, and inter-correlation
of constructs (upstream model).

- E g e E‘ ®
1882, ¢ P
§ 1 s ¥ ¢ g § B &
Variables : 38§88 ¢ 5 & 8 & b
Asset specificity (Asset) 38 149 088 0.89
Uncertainty 453 120 0.84 039 0.80
Spot market (Spot) 4% Le0 100 -026 -039 1.00
Contractual governance 459 213 1.00 029 040 -045 1.00
mechanism (Contract)
Relational governance 500 127 083 017 023 -037 035 079
mechanism {Relational)
Quality management 477 126 088 024 025 -054 048 044 0.78

practices (QMP)

Note: the bold numbers on the diagonal are the square root of the variance shared between the
constructs and their measures (square root of average variance extracted, referred to as AVE). Off-
diagonal are the correlations among the constructs.

Table 5.4. Mean, standard deviation, composite reliability, variance extracted, and inter-correlation
of constructs {downstrearn model).

g ) -
15 3F @ § 8
» — -—
Variables b 3 ae U 4« =) @ U & o
Asset specificity (Asset) 416 .55 0.89 0.89
Uncertainty 427 1.37 085 .033 0.77
Spot market (Spot) 4.3 .58 1.00 0.36 -0.5 1.00
Contractual governance 467 1.83 .00 -035 048 -072 1.00
mechanism {Contract)
Relational governance 500 127 080 -022 0lé -026 024 076
mechanism (Relational)
Quality management 468 129 084 037 046 -058 053 048 0.73
practices (QMP)

Note: the same as in Table 5.3.
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The corrected item total correlation for Relational2 of the construct ‘relational governance
mechanism’ is 0.42 and 0.25 respectively for upstream and downsteeam models. They were
also deleted from the construct. The corrected itemn-total correlations, factor [oadings and
Cronbach’s Alpha for constructs ‘asset specificity’, ‘uncertainty’ and ‘relational governance
mechanism’ is presented in Table 5.2. The exploratory factor analysis for the construct ‘qualicy
management practices’ was the same as that in Section 3.3.3. Please refer to this section for
more details. The corrected item-total correlations, factor loadings and Cronbach’s Alpha for
the construct ‘Quality Management’ is in Appendix C1 (upstream model) and Appendix C2
(downstream model).

Internal consistency was assessed using composite reliability. A value of 0.7 or greater is
reasonable for exploratory research (Nunnally, 1988). The composite reliability for all
constructs of the currenc scudy exceeds 0.8 ( Table 5.3 and Table 5.4), indicating a fairly good
internal consistency of the constructs.

We assessed the discriminanc validity in two ways. First, the square root of the average variance
extracted (AVE} should be greater than all construct correlations, as shown in Table 5.3 and
Table 5.4. Second, all items should load higher to their associated construct than to the other
constructs (see Appendix D1 and Appendix D2). The results for both criteria indicate that the
discriminant validity of the constructs used in this study is more than adequate.

5.5.2 Resuits of structural equation modelling

The structural equation model was tested by applying PLS4.01. The results of the structural
model for upstream and downstream pork chain are provided in Figure 5.2 and Figure 5.3
respectively. The average variance explained (R?) for the upstream and downstream models
are 40.7% and 48% respectively, indicating robust explanatory powers. Since PLS provides
standardised path cocfficients, we can compare the direction and the magnitude of the impacts
based on the path coefficients. Table 5.5 and Table 5.6 summarise the results of partial least
squares for both upstream and downstream pork chain respectively. The next part will describe
the resule of hypotheses testing.

Asset specificity and governance structure

The results indicate a positive significant impact of the degree of asser specificity on the
selection of governance structures for both upstream and downstream models. There is strong
support for both Hla (f=-0.12, P<0.05) and H2a ($=0.13, P<0.05) in the upstream model,
and the same results are found for H1b ($=-0.21, P<0.01} and H2b ($=0.20, P<0.01) in
the downstream model. These findings indicate that the focal firms have to make transaction
specific investments to develop buyer-seller relationship. As the degree of asset specificity
increases, the firms opt for formal contractual governance mechanism to safeguard against the
opportunistic behaviour of suppliers and customers, and also effectively support resources and
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Asset specificity Uncertainty
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—» Path coefficients are significant at 5%
s Path coefficients are significant at 1% level
""""""" P Path coefficients are not significant

Figure 5.2. Results of the structural model {for relationship between pork processors and upstream
suppliers).

efforts in developing relationships with upstream and downstream exchange parties. However,
while the significant relationship between the degree of asset specificity and relational
governance mechanism is supported in the downstream model (H5b: $=0.19, P<0.01), we
do not find support for H5a in the upstream model {$=0.10, t=1.56). This restlt might imply
thar the focal firms pay more attention to long-term collaborative relationships with their
downstream customers to safeguard cheir specific investment.

Uncertainty and governance structure
In Table 5.5 and Table 5.6, we find that H3a and H4a are both supported in our empirical
study. This indicates that the focal companies apply spot martket transactions with their

upstream suppliers when uncertainty is low (H3a: =-0.35, P<0.01), whilc using formal
conttact governance mechanism when uncertainty is higher (H4a: =029, P<0.01). The
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Figure 5.3. Resuits of the structural model {for relationship between pork processors and downstream
customers).

Table 5.5. Results of hypotheses testing (upstream model).

Path Path t-value Hypothesis
coefficient

Hla: Asset specificity — Spot market -0.12 -2.00* Supported
H2a: Asset specificity — Contractual governance 0.13 2.14% Supported
H3a: Uncertainty — Spot market -0.35 -5.55%* Supported
H4a: Uncertainty — Contractual governance 0.29 4.85%* Supparted
Hb5a: Asset specificity — Relational governance 0.10 1.56 Rejected
Héa: Uncertainty — Relational governance 0.19 273 Supported
H?: Relational governance —» Contractual governance 0.26 4.50%* Supported
H8a: Spot market — QMP -0.34 -5.52%* Supported
H9a: Contractual governance — QMP 0.26 4.48** Supported
H10a: Relational governance — QMP 0.23 3.66%F Supported

*P<0.05; ¥*P<0.01.
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Table 5.6. Results of hypotheses testing (downstream model).

Path Path t-value Hypothesis
coefficient

HIb: Asset specificity — Spot market -0.21 -3.53% Supported
H2b: Asset specificity — Contractual governance 0.20 3.25%* Supported
H3b: Uncertainty — Spot market -0.44 -794%* Supported
H4b: Uncertainty — Contractual gevernance 0.38 6.8k Supported
H5b: Asset specificity — Relational governance 0.19 2.44%* Supported
Héb: Uncertainty — Relational governance o.n .57 Rejected
H7: Relational governance — Contractual governance 0.14 2.31%* Supported
H8b: Spot market - QMP -0.36 -4.79%* Supported
H9b: Centractual governance — QMP 0.18 2.60%* Supported
HI0b: Relational governance — QMP 0.35 7.53%* Supported

*P<0,05; **P<0.01

same applies to the downstream model. Both hypotheses are supported, which indicates that
the focal companies depend on formal contractual governance mechanism as a response to
high degrees of uncertain markets (H3b: f=-0.44, P<0.01; H4b: $=0.38, P<0.01). While we
find a significant impact of uncertainty on relational governance mechanism in the upstream
model (H6a: $=0.19, P<0.01), we do not find support for H6b in the downstream model
($=0.11, t=1.57). Although not significant, the coefficient was positive in accordance with
our hypothesised sign. It is generally accepted that developing long-term partnerships in
the supply chain is critical for focal firms to deal with uncertain markets. However, we find
different impacts of relational governance on upstream suppliers and downstream customers

for focal firms in the pork chain in China.
Relational governance and contractual governance mechanism

The complimentary role of relational governance on formal contractual governance mechanism
is very obvious for the focal firms to manage upstrcam and downstream transactions. Qur
results support H7a for the upstream model (=0.26, £<0.01) and H7b for the downstream
model (3=0.14, £<0.01), suggesting that the focal firms may use both governance mechanisms
in their interfirm exchanges. In a long-term collaborative and trusting relationship, the
focal firms are mote likely to conduct transactions based on contracts and comply with the
requirements of the trading partners regarding quantiry, quality, price, delivery condition,
rights and responsibiliries as well as compromises in conflict settlement.
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Governance structure and quality management practices

The hypothesised relationships between governance structures and quality management
practices for both upstream and downstrecam pork supply chains are positive and significant.
As shown in Table 5.5 and Table 5.6, the spot market transaction has a negative impact on
the implementation of quality management practices in China’s pork processing firms for
upstream model {=-0.34, P<0.01) and downstrcam model (f=-0.36, P<0.01), which
supports both H8a and H8b. Consistent with H9a {$=0.26, P<0.01) and H% (3=0.18,
P<0.01), formal contractual governance mechanism has a significant positive impact on
quality management practices for both upstream and downstream pork chain relationship.
This implies that contracts may facilicate the implementation of quality management practices
in managing buyer-supplier relationships in China. Our empirical resules also support H10a
(B=0.23, P<0.01) and H10b ($=0.35, P<0.01), indicating the significant positive impact of
long term collaboration and trust on implementing quality management practices in the pork
processing industry in China.

5.6 Conclusion and discussions

The main purpose of our research was to develop an integrated framework that combines both
transaction cost economics and relational exchange theory to explain the relationship between
transaction attributes and governance atrangements and between governance arrangements
and quality management. Specifically, the analysis involves the alignment between transaction
attributes and governance structures, the interaction of interorganisational relationships
between the logic of TCE and the need for trust and long-term cooperation between
exchanging parties, and the impact of governance arrangements on quality management
practices, Data was collected from 229 potk processing firms in China. Overall, the estimated
upstream and downstream models show relatively good support for our hypotheses, with the
exception of the impact of transaction attributes on relational governance mechanism.

5.6.1 Transaction attributes and governance structure

Our study provides empirical evidence that the degree of asset specificity and uncertainty
does marter in the alignment of governance structures in the pork chain. This is consistent
with transaction cost logic. Through formal contracts, managers specify penalties for early
termination, and this formal record facilitates, if need be, the court ‘picking up the pieces’
and resolving termination issues (MacNeil, 1978). This result confirms the non-triviality of
specialised assets and its importance in the governance decision (Poppo and Zenger, 2002).
We also find that managers tend to use formal contracts when faced with greater uncertainey -
presumably because formalised agreements facilitate necessary adaptation (Zhou ez 2/, 2008).
When uncerrainty increases, contracts should be more detailed in order to make monitoring
and adjusement less difficult. Managers therefore craft more customised contracts to provide a
safeguard, albeit not perfect, from the uncoordinated, self-interested actions that may increase
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with uncertainty (Williamson, 1996). Thus our empirical test is identical to transaction cost
theory as the construct of uncertainty is significantly related to governance choice, and to some
of the previous empirical studics. For example, Buvik’s (2002) empirical findings demonstrated
the positive effective impact of hybrid governance on industrial purchasing relationships when
buyers and suppliers encountered substantial asset specificity and unpredictable or changing
conditions.

Relational governance appears to offer transaction efficiencies, such as perceptions of stability
to ease adaptationsarising from uncertainty or decreased risk of opportunistic behaviour arising
from specific investments (Zhou ez 2/, 2008). However, our study shows mixed findings in the
impact of asset specificity and uncertainty on the use of relational governance. In relationships
with customers, the focal firms appear more concerned about long-term cooperation and
trust in the presence of asset specificity, which is in contrast to the relationships with hog or
meat suppliers in the upstream model. This might mean that managers of focal firms do not
appear to select relational governance in response to increasing levels of specialised assets in
their relationship with supplicrs. While increased asset specificity may facilitate long-term
cooperation between focal firms and their downstream customers, it does not appear to be an
¢ffective means of maintaining a cooperative and trusted relationship between the focal firms
and their suppliers.

Contrary to the significant positive refationship between the focal firms and their most
important suppliers in the presence of uncertainty, our empirical findings indicare a non-
significant relationship between uncertainty and relational governance between the pork
processors and their downstream customers. This might be explained by the different
environments the pork processors are in when trading with their supplicrs and cheir customers.
A more unstable environment with regard to hog {meart) supply, and price uncertainty was
witnessed in the upstream pork chain than in the downstream chain. To gain stable hog
(meat) supply for sustainable business development, it is critical for the pork processors to
use relational governance in trading with suppliers. As Williamson (1991) states, relational
norms are necessary to facilicate adjustments to high marker disturbances, which are likely to
occur with high levels of changes in hog (meat) supply and the large variance in quality due to
many small suppliers. The other cxplanation mighe be the nature of relational ties in Chinese
context. The building of relational networks is associated with longer term considerations. The
relational ties take time to develop, but once formed, are difficult to break, even in turbulent
environments. As our research does not focus on the nature and values of relational ties, we
won't go further into this aspect.

5.6.2 Relational governance and contractual governance mechanisms
Within the tradition of strategic management, most empirical and theoretical work on

relational governance couches it as a self-enforcing mechanism. Some scholacs ignore the
role of formal contracts (e.g. Saxton, 1997), while others view formal contracts as a more
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costly substitute for relational governance {Gulati, 1995; Dyer and Singh, 1998). Strong
atgument also indicates that the combined use of relational governance and formal contracts
is fundamentally problematic, since formal controls signal distrust and relational governance is
based on trust {Ghoshal and Moran, 1996). Contrary to this substitution view, our empirical
analysis supports the conclusion that contracts and relational governance funcrion as
complements. This finding is consistent with previous empirical studies. For example, Burchelil
and Wilkinson (1997) have highlighted the complementary nature of formal contracts and
intetfirm social cooperation in the two industrial sectors of mining machinery and kitchen
furniture in Britain, Germany and Italy. Ferguson ez al (2005) found out that there appear
to be sufficient relational norms that mitigate any substantial negative effect of contractual
govetnance in commercial banking exchanges in North America. Taking the research of the
Chinese context as an example, our finding is also consistent with Yeung’s (2006) observation
that ethnic Chinese businesses in Southeast Asia employ both social networks and more formal
(bureaucratic) forms of fitm control. In addition, Lu ez /. (2008) also found a significant
impact of interpersonal trust on buyer-seller relationships in Chinas vegetable sector as
complementary to more formal governance forms.

5.6.3 Governance structures and quality management practices

The shift from spot market and wholesale purchase towards preferred supplier arrangements is
strongly induced by changes in consumer preferences and adjustments for supermarket formats
{Ruben ez 2L, 2007). Once rapid economic development and urbanization have increased the
income of farmers and the proportion of urban consumers, quality and safety attributes will
be appreciated by consumers in selecting pork products. Retailers, especially the supermarkets
look for a certain number of suppliers to meet quality demand. Contracts are developed with
these suppliers. More franchised and specialised stores are established by large pork processing
firms. The governance arrangements are developing toward hybrid and vertical supply chain
management. As the institutional setting for obtaining a reward for qualiry production can
be subject to a high degree of uncertainty in evolving markets (Boger, 2001a), it is even more
important for firms in China to develop more integrated governance arrangements in their
relationships with suppliers and customers. Meanwhile, long-term cooperative interfirm
exchange relationships have to be established and maintained for the efficiency and continuity
of exchanges. Our empirical test supports the positive relationships berween more integrated
governance forms and use of quality management practices in pork processing firms in China.
This is in line with the findings of Martinez and Zering (2004} in the USA. Contracting
between pork packers and producers in the USA has increased considerably since the 1990s.
Matketing contracts accounted for approximately 69% of hogs sold in 2004, compared with
less than 2% in 1980. One of the main reasons is the changing emphasis on potk qualicy
by consumers. Den Ouden ez 4. (1996) also identified increasing quality requirements of
customers as a major driving force for contracts and vertical integration in the Netherlands.
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In summary, we find the following identical and different relationships between the pork
processors and its upstream and downstream partners in the two models. (1) With the
increasing degree of transaction specific investrments and uncertainty, the pork processors
tend to use contractual governance mechanisms to manage buyer-supplier relationships. The
finding is the same between the two models. (2) If the pork processors intend to implement
good quality management practices, they may not depend on spot transaction with their
upstream suppliers and downstream customers. The buyer-supplier relationship management
on the basis of contractual and relational governance mechanisms may help the companies
to exert higher degree of control and monitoring on their exchange partners. Together with
long-term cooperation established in trusted relationships, they contribute to betrer quality
management of the pork processors. These identical findings can be understood in the context
of the similar industrial structures in hog production, distribution and marketing (see Figure
2.2 for more details). Due to very low concentration degree in the sector, the pork processors
need to face many suppliers and buyers. They usually apply spot market transacrions with
the small suppliers and sellers. Contracts are usually used in transaction with specialised
hog producers and commercial producers in the upstream chain and with supermarkets and
business agents in the downstream chain. Though similar structure exists in the pork chain, the
pork processors do face different transaction characteristics in the upstreamn and downstream
supply chains. They are confronted with more uncertainty than rransaction specific investments
in managing relationships with the suppliers. Therefore, they need to establish long-term
cooperative relationships with the supplicrs to secure raw material supply. The degree of
uncertainty thus has a significant impact on the selection of relational governance mechanism
in the upstream chain. In the downstream chain, there is less uncertainty involved. To expand
market and generate sales growth, the pork processors need more specific investments with
the downstream customers, e.g. training employees of the customers in product management,
investments in cold chain facilities in the retail outlets. The time investment in getting to know
the customers is also very critical for business operation.

Like any other, our study also has certain limitations. First, although our approach towards
gerting data from the most knowledgeable informant is consistent with some prior research on
vertical relationships (e.g. Heide and John, 1990; Poppo and Zenger, 2002), the dependence
on a single respondent for data on buyer-seller relationships suggests the possibility of
common method bias. Using multiple sources in data collection would improve the reliability
of the measures and increase the confidence in the results. Second, the generalisability of our
results must be carefully considered. The sample of China’s potk slaughtering and processing
firms may reflect some unique characteristics of this specific sector. It is imperative to
replicate the present study in other research settings. Third, some authors have investigated
the relarive importance of contractual and relational governance on exchange performance
and the influence of the boundary spanner of these governance mechanisms and the exchange
performance (e.g. Poppo and Zenger, 2002; Ferguson ez af., 2005). The impact of hybrid
governance mechanisms on the performance of interfirm exchanges has not been studied in
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this article. Future study on this aspect will generate important implications for business to
business exchanges in the Chinese context.

5.7 Managerial implications

As emerging economices move towatd a macket-based economy, a central issue is whether
governance of market exchanges will evolve toward impersonal, contract-based institutions.
Some propose that as cconomic transactions grow in scope and complexity, governance shifts
from personal, reciprocal relational ties to more impetsonal institutions such as contract law
(North, 1990; Peng, 2003). As business transactions become more complex, chatacterised by
high levels of asset specificity and uncertainty, managers are more likely to employ relational
ties or contracts as safeguards for such complex exchanges (Zhou ez 4/, 2008). This rescarch
has been motivated to integrate economic and non-economic perspectives to understand boch
spot market transaction and two hybrid forms of interorganisational exchanges, namely formal
contractual governance and relational governance mechanism. Therefore, our study makes
a contribution to the organizational economics literature by offering operationalisarions
and empirical investigations of both market and hybrid transactions as well as of the role of
long-term collaboration and crust in interfirm exchanges. The study on the impact of both
transactional and relational governance on quality management practices is also deemed
valuable as not much empirical study has been done in the sector so far. The empirical findings
generate several important implications for the managers in the sector.

First, the analysis of governance forms and their relationships with transaction atcributes
highlights some basic strategies for establishing and managing channel relationships in pork
supply chains. In the current Chinese setting, there is coexistence of different dimensions
along the interfirm relationship spectrum. As there are many small hog producers and plenty
of processing firms in China’s pork production industry, spot matket transaction is perhaps
a popular selection for the commodity markets for the time being, However, firms have to
make appropriate alignment between the nature of procurement and marketing situations
at hand and the features of selected governance mechanisms when the transactions become
more complex with high degrees of asset specificity and uncertainty. For example, specifying
derails on various transaction dimensions in a contract, the firms can execute high degrees of
control over their suppliers and customers and induce them to make specialised investments
to create exit barriers.

Second, our research finding shows the importance of both transaction specific investments
and relational governance mechanism characterised by trust in determining long-term
oriented interfirm collaborative relationships. Ganesan (1994) indicates the different focus
of transaction specific investments and relational governance mechanism in developing the
buyer-supplicr relationships. The transaction specific investments achieve the realization
through creating dependence and locking in exchange partners by getting them to invest
in transaction-specific assets. However, with trust, the relational governance focuses on
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the perception of  fair division of the resources in the future. Relational exchanges obtain
transaction efhiciencies through joint synergies resulting from investment in and exploitation
of idiosyncratic assets and risk sharing. Both have the ultimate objective of maximizing the
outcomes obtained by channel members and do not imply any altruistic motives on the part
of channel members. However, the trust in buyer-supplier relationships affects the long term
orientation of a business company in theee ways: (1) it reduces the perception of risk associated
with opportunistic behaviour by the focal firms’ suppliers or customers; (2) it increases the
confidence of the focal firms that short-term inequaliries will be resolved over a long period,
and (3} it reduces the transaction costs in an exchange relationship (Ganesan, 1994). Because
of bounded rationality and the costs of writing, negotiating, and implementing a contract,
a comprehensive contract involving a long-term relationship is not possible. The hazards of
opportunistic behaviour in long-term relationships can be mitigated or removed if there is
trust between the two parties. Incomplete contracting in a trusting relationship means chat
the two parties agree to adapt to unanticipated contingencies in a mutually profitable manner.
In such trusting relationships, the focal firms and their suppliers and customers are likely to
respond to inequalities through solutions over the fong run instead of short-term opportunistic
behaviour. This suggests that trust reduces the risk of opportunistic behaviour in a long-term
exchange relationship. Thus, when trust exists, the focal firms and their exchange partners in
the supply chain can make idiosyncratic investments. Both parties will reftain from using their
power to rencge on contracts or use a shift in circumstances to obtain profits in their favour
(Zaheer and Venkatraman, 1995).

Thied, it is important for managers to opt for appropriate governance arrangements to ensure
quality management in the pork chain. Quality control is of a specific nature in the case of
pork products, since focal firms regularly face problems in monitoring the quality and safety
of raw materials. Drug residues and disease aspects are difficult to detect but influence business
relationships. Equally true is that for the retailers it is also difficult to detect the processes of
pork production. Furthermore, processed potk products consist of heterogeneous ingredients.
In order to guarantee reliable supply of quality potk products, the managers of pork processing
firms in China should not only develop more integrated governance regimes, but also search
for sustainable partnerships with suppliers and customers that reduce information and
screening costs and reinforce murual cruse amongst chain members (Hueth ez 4/, 1999; Ruben
et al., 20072).

The implications of our study are viewed best within the context of a practice-oriented approach
and in light of the constraints of the study. Since the empirical analysis is conducted in the pork
sector by using cross sector data, the generalization of the relationships awaits longitudinal
studies in the sector and more investigations in other sectors in this emerging cconomy.

Supply chain integration, quality management and firm performance 133






Chapter 6. Competitive strategy, quality
management and government
support

6.1 Introduction

One of the predominant challenges of this agg is the production of safe food. Due to the far-
reaching effects of food-borne diseases on food consumption in all parts of the world, food
safety is one of the central issues for the food industry, governments, traders and consumers
alike (FAO/WHO, 2002). In the food industry the quality management paradigm has been
advocated in a wide range of research projects on the relationships between specific practices
in quality management and the firm’s performance (Flynn e 4, 1995). In Chapter 3, we
examined the relationship between quality management practices (QMP) of pork processors
in China and firm performance and found that QMP was positively associated with firm
performance. However, as QMP is analysed as a higher order construct, we are not clear
about which practices have significant positive contributions to firm performance. Therefore,
one of the purposes of this chapter is to investigate the relationships berween specific quality
management practices and firm performance.

Quality management has often been advocated as being universally applicable to organizations.
This is in contrast to the contingency approach of Operations Management that calls for
internal and external consistency between strategy choices (Sousa and Voss, 2001). Though
some of the studies have empirically supported the proposition that QMP are contingent on
a firm’s manufacturing strategy {(c.g. Reed ez 4f, 1996; Sousa and Voss, 2001), the question
as to whether the effects of QMP on firm performance are monotonic across different
strategies has not been fully investigated (Matsuno and Mentzer, 2000). In this regard, this
chapter investigates the moderator effect of competitive strategy on QMP-firm performance
relationships. Therefore, the second purpose of this chaprer is to propose and test the hypothesis
that competitive strategy will moderate the relationship berween QMP and firm performance.

The third purposc of this study is co examine the relationship between government supporc and
firm performance of pork processors and the moderating effect of strategy in this relationship.
Government authorities at various levels are of the utmost importance in the provision of
the appropriate legislative framework to safeguard all aspects of food production, processing
and sales to consumers (Griffich, 2005). The support of the technology infrastructure by the
government and the conduciveness of the industrial and national technology climare is a
catalyst for firms to achieve full technological potentials and improve firm performance. In
this study, we will focus on the financial and technological support of the Chinese government
authorities in managing food supply chains, for example training employees in quality
management and facilitating scientific research in the pork processing sector.
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The insights obtained from this empirical study help the pork processing firms not only
to manage their environment more effectively but also to improve their organizational
performance. Similatly, government authorities can examine national as well as international
environmental conditions to understand how best to adapt or manage those conditions to
improve the effectiveness of technological legislation and provide right incentives for berter
quality management in the pork processing sector.

To address these issues, we employ data from a sample of 229 pork processing firms in the cast
of China for empirical analysis. In the next section, the major theories used in this chapter will
be introduced and the research framework will be developed, along with the hypothesizing of
the relationship between quality managemenc practices and firm performance and between
financial and technological support of the government authorities and firm performance.
Furthermore, the moderating effect of competitive strategy on the above-mentioned
relationships will be examined. Then, the methodological issues associated with empirically
testing of the hypothesised relationships are presented in Section 6. 3. The results are presented
and analysed in Section 6.4. This is followed by a discussion and research implications in
Section 6.5. The paper concludes with identification of the weaknesses of this study and
recommendations for future research in Section 6.6.

6.2 Theoretical framework and hypotheses

In this section, we first discuss contingency theory and strategic management theory.

Afterwards, elements of the framework will be detailed and hypotheses will be developed.
6.2.! Contingency theory

The fit that organizations must achicve between their external environment and the elements
and structure of their processes is the starting point of Contingency Theory (Lawrence and
Lorsch, 1967; Boyd and Fulk, 1996). Many contingency studies have emphasised a connection
between performance and the fic or alignment of the firm within its external environment
(Miller, 1988; Strandholm er 24, 2004). This view means that performance is determined not
so much by the environment or the firm's actions as by the congruence of the two (Child e
al,, 2003).

As Clark ez a/. (1994) proposes, an important debate in the Contingency Theory is the question
to what extent the external business environment determines organizations {environmental
determinism}and decision-makers and the otherwayacound: the degree to which organizations
and decision-makers determines environments (strategic choice). The underlying point for
this debate is which kind of environment is aimed at. Yasai-Ardekani and Nystrom (1996)
make a distinction between the general environment and the fask environment. The general
environment includes socio-cultural, economic and governmental pressures, whercas the fask
environment encompasses product-market environment and factor-marker pressures. As we
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understand it, the general environment is identical to excernal fit while the zask environment
is idenrical to internal fie.

In the past decade, companies have begun to recognise not only the need for continual quality
improvement and meeting the needs of their immediate customers, but also the necessity of
competing quickly and efficiently in ever-changing global markets (Robinson and Malhotra,
2005). Therefore, there should be a more focused approach to studying quality management
issues within the internal and external supply chain contexts. Contingency Theory stresses
the necessity of maintaining close and consistent linkages between the firm’s strategy and the
business environment (Venkatraman, 1989). The theory is important to out study for linking
the company’s strategy and external environment (government support in this study) to the
relationships between QMP and firm performance.

6.2.2 Strategic management theory

Strategy is an essential pare of any effective business plan. By using an effective competitive
strategy, a company finds its industry niche and learns about its customers (Porter, 1980). The
Miles and Snow (1978) and Porter (1980) typologies of business strategy are the two dominant
frameworks in the strategic management literature. Miles and Snow {1978} developed a
comprehensive framework that addresses the alternative ways in which organizations define
and approach their product-market domains and choose structure and processes to achieve
success in those domains (Slater and Olson, 2000). They suggested four strategic types:
defenders, analysers, prospectors and reactors. Prospectot’s prime capacity is that of finding
and exploiting new product and market opportunities. For a prospector, maintaining a
repuration as an innovator in product and market development may be as important as, if not
more important than, high profitability (Miles ez /., 1978). At the other end of the spectrum,
defenders atrempt to seal off a portion of the total market to create a stable set of products and
customers. Analysers occupy an intermediate position between the two extremes by combining
the strengths of both the prospector and defender to cautiously follow prospectors into new
product-market domains while protecting a stable set of products and customers. The fourth
type, the reactor, does not have a consistent response to the entrepreneurial problem (Mile and
Snow, 1978; Slater and Olson, 2000). The first three enjoy similar degrees of success, while the
last is a stracegic failure (Segev, 1987). The implication of this proposition is that the strategy
types do make a difference in performance. This implicitly indicates the importance of strategy
implementation for firms in their competitive environment.

While Miles and Snow wete studying strategy as part of a broader holistic approach to the
organization-environment adaptation cycle, other researchers were addressing the same
question from a different point of view, and developing a parallel typology to describe the
strategy-making process. For example, Mintzberg (1973} suggested three modes of strategy-
making: the Entreprencurial, the Adaptive and the Planning. The process by which scrategies
emerge was emphasised rather than their contents. In the Entreprencurial mode, strategy
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making is characterised by actively searching for new opportunities. Power is centralised in
the hands of the chief executive, dramatic forward leaps are made in the face of uncertainty,
and growth is the dominant goal of the organization. Of the four strategic types suggested by
Miles and Snow (1978), the prospector strategy is most compatible with the Entreprencurial
mode of strategy-making (Burgelman, 1983).

The strategy literature provides numerous theories, research methodologies, and ideas on the
strategy-performance relationship (Allen and Helms, 2006). But the literature has remained
- largely at the conceptual level in discussing the link between the business strategies and firm
performance. Researchers have not determined which specific strategic practices are critical
to achieve organizational goals (Allen and Helms, 2006). More importantly, there is a lack of
studies with regard to the link in transitional economies like China. There is a recognised need
for empirical work in this area. Therefore this study flls the gap.

6.2.3 Quality management practices and firm performance

In Chapter 3, we examined the joint impact of supply chain integration (SCI) and quality
management practices (QMP) on firm performance of pork processors in China. The construct
‘quality management practices’ included five indicators: in-company quality management,
supplier/customer quality management, employee involvement in quality management,
quality design and process management. The empirical findings not only indicated a strong
positive relationship berween QMP (the higher-order construct) and firm performance, but
also that QMP mediated the relationship between SCI and firm performance. Therefore,
QMP (as a high order construct) plays a very critical role in achieving firn performance.
In this research, we make a step further to explore the relationship between specific quality
management practices and firm performance. This will provide more practical information
to the managers of potk processors as to which practices contribute significantly to firm
performance. In addition, we also examine the moderating effect of competitive strategy in
the relationship between QMP and firm performance.

Several articles have reviewed and identified relationships berween various quality management
practices and firm performance. For example, Forker e af. (1997) concluded that suppliers
quality management, role of the quality departments, training, quality data and reporting
and product/service design are practices thac resulted in positive performance. Ulusoy (2003)
investigated operational performance in terms of logistics, supplier relations, customer
 relations, and production in a survey of manufacturing firms in Turkey, and concluded that the
closer a company is to the best practices in the industry, the more likely it is for that company
to achieve higher business performance. Van Plaggenhoef (2007} investigated the integration
of quality management in mcat, vegetable and flower supply chains. The empirical findings
indicarte that the best way for firms to cope with external pressures {such as change of societal
demands for beteer quality products) is to integrate their quality management activities with
both suppliers and customers.

138 Supply chain integration, quality management and firm performance



Competitive strategy, quality management ahd government support

The impact of quality management programs, such as hazard analysis and critical control
points (HACCP), I1SO 9001 and QS-9000%2, on some aspects of performance has been
well acknowledged. Johnson (2002) and Terziovski ez al. (2003) explored the adoprion and
benefit of ISO 9001 and QS-9000 implementacion. Their rescarch generated different resulrs.
Terziovski ez 4l (2003) found a positive relationship between these quality management
certifications and firm performance while Johnson (2002} discovered conversely that QS-
9000 actually would still allow the production of poor quality products and unacceprable
delivery performance. Yeung ef 4l (2003} reported on ISQ 9001 as an operational program
that creates a foundation not only for improved internal operations and quality systems, but
also as a pracrical conduit to supplier and customer processes. As these studies reported a
promising picture of the relationship between the quality management programs with firm
performance, it is necessary to further investigate the relationship.

Employee involvement in quality management is another critical factor for firms to achieve
good performance. Human resource development is at the heart of all the quality management
programs {Rao ¢z al., 1999). To achieve world class qualizy, it is imperative that a company
empowers its workers and makes the best use of the talents and abilities of a company’s entire
workforce. Rao et al. {1999) conducted an empirical research in three newly industrialised
countries (India, China and Mexico) to assess the practices in the human resource development
dimension of quality management. Their findings reveal that companies in these countries score
high on quality concepts, training in work-related skills, and continuous quality awareness
building. However, their research indicates the low effectiveness of employee involvement and
participation in quality management.

In quality management, quality design is an important dimension. The greatest source of
product failure often lics in design weakness, with failure costs multiplying when discovered
in the field (Cole, 1981). As one of the important dimensions of quality management
practices, quality design is less studied with regard to its relationship with firm performance
when comparing other dimensions of quality management practices. A meta analysis of the
relationship between quality management practices and firm performance conducted by Nair
(2006) could not examine the relationship of quality design and management to financial
performance and customer service due to an insufficient number of papers investigating these
relationships. It revealed that quality design and management was positively correlated with
operational performance, but failed to conclude a positive correlation with customer service.
Only Kaynak (2003) had relevant information on the relationship between quality design
and firm performance.

23Q§-9000 is a quality system standard chat focuses on helping auromotive suppliers ensure that they age meecing/
exceeding automotive customer requirements. ISO 9000 is the core of this standard, for example, document
control, corrective action, auditing, etc,, but adds quite a few other requirements. QS-900¢ is now being replaced
by a newer telated standard called ISO/TS 16949. TS is much more process-oriented than QS or ISO. It defines
the business as a set of processes with inputs and outputs chat need tobe defined, controlled, improved/optimized,
etc. (heep:/ fwwrw.isixsigma.com/dictionary/QS-9000-528 hem, accessed on Feb. 25, 2009).
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Process management focuses on managing the manufacturing process so that it operates as
expected, without breakdowns, missing materials, fixtures, tools, etc. (Flynn er al, 1994).
Quality management places a great deal of emphasis on the maintenance of quality process
control (Forza and Filippini, 1998). There is evidence that some studies have shown that
about 50% of quality problems are due to incoming materials (Crosby, 1979). By eliminating
the input variance, the process control techniques become much more efficient because it is
possible to concentrate on the variables which can be concrolled internally, such as the conduct

of both the machinery and the workforce.
Based on the above descriptions, we thus propose the following hypotheses:

H1: In-company quality management is positively related to firm performance of the pork
processors in China (Hla for the upstream model;H1b for the downstream model).

H2: Supplier/customer quality management is positively velated to firm performance of
the pork processors in China (H2a for the velationship with suppliers of the upstream
model; H2b jor the relationship with the customers of the downstream model).

H3: Employee involvement in quality management is positively related to firm performance
of the pork processors in China (H3a for the upstream model; H3b for the downstream
model).

H4: Quality design is positively related to firm performance of the povk processors in China
(Hda for the upstream model; H4b for the downstream model).

HS: Process management is positively velated to firm pevformance of the pork processors in
China (HSa for the upstream model; HSb for the downstream madel).

6.2.4 The moderating effect of prospector strategy in the QMP — firm
performance relationship

The strategy of a firm provides its overall direction by specifying the firm’s objecrives,
developing policies and plans to achicve these objectives and allocating resources to implement
these policies and plans ( Johnson and Scholes, 1999). When the strategy of the firm is strongly
focused on supporting and improving quality management in the firm, the firm will allocate
resources in its effort and becomes a forerunner of effective integration of quality management
with its suppliers and buyers (Van Plaggenhoef, 2007). Although plenty of empirical studies
in strategic management have examined firm-Jevel strategy-performance relationships (Capon
et al., 1990), the investigation of the impact of competitive strategy on quality management
and firm performance is limited. Sousa and Voss (2001) empirically investigate whether
quality management practices are contingent on a plant’s manufacruring stracegy context, by
examining the use of process quality management practices — a critical and distinctive subset of
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the whole set of quality management practices. The staristical analyses suggest that the pattern
of use of process quality management practices is strongly influenced by a plant’s overall
strategic context. Reed ez 4/, (1996) develop a contingency model of quality management
according to which quality management effectiveness depends on the degree of fit between
firm orientation (with the associated quality management practices) and environmencal
uncertainty. They found out that firms with different strategic orientations achieve financial
performance through different routes with which different quality management practices are
associated.

Most of the previous empirical testing of the strategy framework has been carried out in
large countries and patticularly in the USA (Christiansen e# 42, 2003). Limited studies are
available for small developed councries and the large developing world. As far as the pork
processing industry in China is concerned, multiple strategies exist due to differences in
factors such as organizational goals, strategics, and collections of resources. Although China’s
pork slaughtering industry is in a consolidation process, there are still a large number of
pork slaughterhouses driven by low-cost strategy. Some of them even survive by offering
facilities to the other small slaughterhouses. However, with rapid economic development and
income growth, the structure of Chinese food expenditure is changing. The top tier of urban
houscholds in China devote expenditure to higher quality food: better cuts of meat, processed
and packaged food, meals away from home and food tha is safer, convenient, or healthier
(Gale and Huang, 2007). To respond to this market sector, some large and medium-size firms
are offering high-quality products to cthe Chinese consumers. They differenciate themsclves
by investing in brand construction and bring a wide range of products into the marker. We
expect that this type of prospector strategy will strengthen the relationship between quality
management practices and firm performance. Therefore, the following hypotheses are
proposed:

HG6: The relationship between the in-company quality management and firm performance
is moderated by the prospector strategy emplayed by the pork processors in China (H6a
Jor the upstream model; H6b for the downstream model).

H7: Therelationship between supplier/customer quality management andfiym performance
is moderated by the prospector strategy employed by the pork processors (H7a for the
relationship with suppliers of the upstream model; H7b for the relationship with
customers of the downstream model);

H8: The velationship between the employee involvement in quality management and firm

performance is moderated by the prospector strategy employed by the pork processors
(H8a for the upstream model; H8b for the downsiveam madel).
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H9: The relationship berween the quality design and firm performance is moderated by the
prospector strategy employed by the pork processors (H94 for the upstyeam model; H9b
[for the downstream model).

H10: The relationship between the process management and firm performance is moderated
by the prospector strategy employed by the pork processors (H10a for the upstream
model; H10b for the downstream model).

6.2.5 Government’s financial and technological support*t and firm
performance

Ie is well acknowledged that government agencies and public policies play a very important
tole in the national innovation system in any country (Nelson, 1993). China is making a
transition from an economy in which growth is based on [abour intensive production and
imported ideas and technology to one in which growth is driven by domestic innovation.
If China wants to make this transition, we would expect to sec institutions that promote
the technological advance and firms that develop new capabilities, technologies and products
(Dobson and Safarian, 2008). The Chinese government has realised the problem of its weak
technological developmentand innovative capacity. Investment in R&D has increased. China’s
R&D intensity (R&D spending as a ratio of GDP) reached 1.6% in 2006 compared to 2.5%
and 3.2% in the United States and Japan, respectively (OECD, 2006). R&D spending was
mainly allocated to industry in 2004 (67%), with 10% going to higher education institutions.
United Nations (2006) also reports China’s heavy investments in human resources in science
and technology. As far as government suppott to the pork processing sector is concerned,
the Ministry of Science and Technology (MOST) launched a series of programs five years
ago to support companies working together with universities and research institutions to
promote improved pig breeding and reproduction, swine breed conservation, slaughtering,
facility innovation and further processing of pork by-products. The Ministry of Agriculrure
(MOA) invested heavily in constructing disease-free zones. The State General Administration
of Quality Inspection invested in standardised swine production zones and certified hog
production farms. It is worth mentioning the following important programs launched by
the Chinese government to promote scientific and technological development: the Key
Technologics R&D Programs (launched in 1982}, the Spark Program (launched in 1986},
the High-Tech Rescarch Development Program (launched in 1986), the Torch Program
(launched in 1988) and the National Key Basic Research (launched in 1997). The main
missions of these programs are to facilitate industrial upgrading and economic development
through advanced science and technology, stimulate R&D in industries that would result in
original innovations and improve the industries’ international competitiveness {Sigurdson,

2 We originally used the ‘perceived government support’ construct to examin its relationship with firm
performance, The construct included rwo sub-dimensions: (1) ‘the effectiveness of quality assurance schemes’ and
‘quality inspection systems, and (2} the ‘financial/technological support from the government authorities’ Due
to the insignificant effect of the first sub-dimension on firm performance, we deleted it from our current analysis.
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2004). Pork processing firms can stand on the same platform as the other sectors and apply
for these national projects together with universitics and research institutions. In addition to
the financial and technological support from the central government, local authorities also
provide suppott to stimulate the development of the potk processing industry. For example,
Nanjing municipal government in Jiangsu province provided a subsidy of € 10,000 for the
consolidation of a slaughterhouse and € 20,000 for a slaughterhouse to apply mechanical
operation?®. The financial institutions also provide financial support to large-scale pork
processors. For example, the Agriculrural Bank of China provided € 10 billion to agri-food
companies including Shineway in 2006 {the lacgest pork processor in China)?.

In the present era of deregulation, privatization and flerce market competition, most
industrialists in developing countries have come to the realization that betrer technology is
needed for the survival of boch public and private sector enterprises (Sharif, 1994). Technology
not only enables necessary transformation operations, but also provides the vital underpinning
for survival and prosperity of the enterprise in an increasingly globalised and interdinked
world economy (Fusfeld, 1989). More and more the value of a product is determined by the
technology that goes into it, and not by the raw material that constitutes it (Bolwijn and
Kumpe, 1990; Klcindorfer and Partovi, 1990). As some of the most important members of the
national innovation systems, governments at various levels play a critical role in establishing
norms and regulations to promote technological innovation. We thus propose the following

hypothesis:

H11: The financial and technological support of the government anthorities are positively
related to firm performance of the pork processing firms in China (H1la for the
upstream model; HI1b for the downstreans madel).

6.2.6 The moderating effect of the prospector strategy on the relationship
between government support and firm performance

Current literature includes many papers on business strategies, which have looked into the
causes of superior performance and the process by which competitive advantages are created
(Prahald and Hamel, 1990; Schroeder, 1990). However, there is a lack of clear understanding
of options and opportunities in technological management in developing countries (Sharif,
1994). Therefore there is a strong suggestion that technological considetations must be properly
incorporated into overall business stracegies. Sharif (1994) examined the relationship between
four commonly practiced business strategies price, value, niche and image leadership) with
the four evolving technology straregies (technology leader, follower, exploiter and extender).
It is proposed that being a technology leader requires that fiems are fast, fearless, facilicative
and flexible to a very high value market, and spend heavily on research and development.

25 Report of the Nanjing Municipal Designared Pork Slaughrering Administration, 2005.
26 heep://finance.sina.com.cn/roll/20071106/01 171771927 sheml, accessed on Oct. 25, 2008,
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Technology follower can reap benefits if they could buy state-of-the-art facilities or modify
products and processes through reverse engineering. They need to be very good at quickly
adapting advanced rechnologies to join the high value market at the beginning of the growth
phase of the product life cycle. When the market is growing, exploitation of standardised
technologies may give rise to rapid growth (a strategy successfully implemented by the newly
industrialised countries like Korea, and Singapore). Technology extenders cater for the low
value price-sensitive markers which have been vacated by the industry leaders.

For developing countries, firms are almost exclusively dependent on imported mature
technologics to take advantage of relative abundant endowment of cither natural resources
or unskilled labour, or both. When comperition for quality products is becoming more
fierce, firms need capability to acquire better rechnologies and also capability to mainrtain
and adapt imported technologies. Although not all irms need to be able to engage in major
product and process innovation, they must at least have the capacity to undertake incremental
improvements in existing technologies, as competition is increasingly based on product
differentiation and value addition. To move from this follower strategy into the leader category,
innovation capability becomes a most imporrant prerequisice and entrepreneurship is often
the critical bottleneck in many countries (Sharif, 1994). Thetefore, strategy formulation
should be guided by a firm’s existing technological capabilities {c.g. Hayes, 1985), which means
a firm’s competence in manufacturing technology or quality processes is a ‘springboard’ for
development strategy (Parthasarchy and Sethi, 1992). However, the extent to which firms in
general coordinate their decisions about strategy and technology is an open question {Dean
and Snell, 1996). Empirical study will enable a better understanding about the financial/
technology-strategy-performance linkages. We thus propose:

H12: The relationship between support of the government authorities and firm performance
is moderated by prospector strategy (HI2a for the upstream model; H12b for the

downstrearn model).

Figure 6.1 summarises the previous discussion and provides the integrated conceprual
framework for this study. The control variables will be discussed in Section 6.3.

6.3 Research design

As the same data collected in 229 pork processors in eastern China is used for analysis, we
won’ introduce the sample frame and data collection procedure. The remaining parr of this
section is devoted to the development of measures, control variables and the statistical method.
6.3.1 Measures

As the construct development of ‘quality management practices’ and ‘firm performance’ has

been presented in Section 3.2, we will focus on the measures of prospector strategy and the
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—Quality design ]
—Process management !
= Government’s financial / Ocoll_tr(ll. va?:tl:xltf;
techinological = Organizationa
echnological support (GFTS) (Gwnership)
= Firm size

Figure 4.1. Theoretical framework.

government’s financial and technological support. The detailed items of the new constructs
are listed in Appendix A.

Prospector strategy

Snow and Hambrick (1980) distinguish between four broad approaches for identifying and
measuring strategies: (1) sclf-typing; (2) objective indicators; (3) external assessment; and (4)
investigaror inference. The most widely employed method to operationalise Miles and Snow’s
strategic typology is that the respondents are asked to classify their organization as defender,
prospector, analyser or reactor based on paragraph descriptions of the four strategic types
(Conant ez 4l, 1990). As our study only focuses on prospector strategy, we follow the recent
attempts to measure and operationalise the variable using multi-item scales. In our study, the
prospector strategy refers to the pork processors focusing on a strategy of secking competitive
advantage by distinguishing themselves from their competitors through a wide range of product
offerings and sound company image. This strategy was measured using an amended form of the
studies by Miller (1988), Conant ¢ 4/, (1990) and Slater and Olson (2000).

Government’s financial and technological support

This construct refers to the financial and technological support provided by both central
government and [ocal government to promote the competitiveness of the industry and manage
food quality and safery. In strategic quality management, Chinese government has recognised
there is a lack of awareness in the pork processing sector on quality management and therefore
encourages firms to build partnerships with overseas industries and universities (Li and
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Willborn, 1990} to learn advanced technology and managerial experiences. Investment
into science and technology has been increased. To improve the innovation capability of the
processing firms is one of the very important elements in government funded programs. Pork
processing firms can apply for financial support to buy foreign production lines, to invite
foreign experts in employee training programs. This construct includes two scale items,
indicating the extent of financial and technological support pork processors could get from
the government authorities.

Firm performance

This construct uses both financial and operational indicators to measure the firm performance
of potk processors. Originally there were four items including sales growth, marker share,
profitability and customer satisfaction. In the structuring equatton modelling of Chapter
3, the item ‘market share’ was deleted due to its poor contribution to the goodness-of-fit
of the model. Therefore the firm performance’ construct in this study uses the unweighted
composite score of theee irems including ‘sales growth’, ‘proficability’ and ‘perceived customer
satisfaction’

Control variables

In addition to the focal theoretical variables mentioned above, two control variables are
included in the study, namely organizational status and company size. The rationale for these
control variables is explained as follows.

Organizational status (ownership)

China has cxperienced radical enterprise restructuring since the mid-1990s. Ownership forms
have evolved from mostly state-owned enterprises (SOEs) to a mix of SOEs, collectively
owned and non-state enterprises that often include government and private investors, as well
as private and foreign-owned enterprises (Dobson and Safarian, 2008). There is a sharp decline
in the share of SOEs in terms of rotal value added for large and medium-size enterprises in the
manufacruring sector, from 73.3% in 1995 to 34.5% in 2002. Behind the substantial decline of
the SOEs, a large increase is found among the sharcholding enterprises, whose share of value
added in the total for all types of ownership rose from 6.8% in 1995 to 33.1% in 2002. Foreign
enterprises also gained in share during the same period, increasing from 7.0% to 15.9%. In
addition, similar to SOEs, the collectives arc a shrinking segment within Chinese industry
{Motohashi, 2008). This is also reflected in the pictute of the organizational status of the
pork processors in China. The diversity of ownership has been presented in Table 3.2, With
150 private and private sharcholding processors, we witness the dominant position of this
ownership in the pork processing sector in China (65.5% of the toral respondent companies
in 2005). It is inceresting to examine whether different types of companies perform differently
in QMP. We used dummy variables in the regression analysis. Three categories of ownerships
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are examined in our analysis: state and collectively owned firms (reference variable), foreign
joint ventures and private firms.

Firm size

Firm size is a contingency variable and may affect the resources and networking of a firm
{Scholten, 2006). It has been noted that larger firms have more resources than smaller firms
{Boyer et al., 1996). Tt is believed that larger firms have more flexibility to devote resources
to strategic purchasing activities, while smaller firms do not have the same flexibilicy (Carr
and Pearson, 1999). Previous research on the impact of firm size on quality management is
diverse. Authors such as Powell (1995) and Taylor and Wright (2003a) found that firms with
discontinued quality management were predominantly small in size. Large firms ate better in
quality management practices due to more market power, capital resources and professional
and managerial experience. Another view is that smaller firms have flatter organizational
structure and more informal communication channels. As a result quality management systems
may be more effectively implemented in small firms ( Van Plaggenhoef, 2007). However, some
researchers did not find any impact of size on quality management {e.g. Ahire and Dreyfus,
2000; Ahire ez 4l., 1996). In this research, the size of the firms was measured by the number
of employees of the pork processor. The respondents were requested to report the number of
employees in 2004.

6.3.2 Method

Multiple regression is used to test our hypotheses. Regression analysis is popular among
researchers because it allows for an evaluation of the degree (i.c. coefficient size), nature (i.c.
coefficient sign) and optimization (i.c. cocfficient of determination R*) of association between
variables (Hair ez 2/, 1998). The regression model is a lincar combination of independent
variables chat corresponds as closely as possible to the dependent variables (Lactin ez 2/, 2003).
In a ewo-dimensional example this means that regression analysis estimates the line of best fit
by minimizing the vertical distances between the points used to estimate the line. The line
of the best fit is called the regression line. The vertical distances between the points and the
estimated lines are squared and used as measurement of the total sam of error. In fitting the
line, the ordinary least squares procedure minimises the sum of the square error. A general
multiple regression equation has the following form (Hair ef 42, 1998):

Y=BO+BIX1+BZX2+...+Bka+s

In this equation, Y is the dependent variable and the X|_ are the independent variables and €
is the error term of the prediction. B is the intercept of the regression line. The coefficient
By is the relative contribution of the independent variable X| to the overall prediction of the
dependent variable and represents the standardised partial regression coefficient (Churchill,
1999).
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The coefficient of determination (R2) is one of the most important measures. This coefficient
represents the proportion of variation in the dependent variable that is accounted for by the
co-variation in the predictor variables. The adjusted coefficient R takes into account the
number of independent variables and the sample size. This measure gives an insight into what
certain independent variables significantly influence the dependent variable. The adjusted R?
ranges from 0 to 1 and the higher the value, the better the explanatory power of the regression
equation. The significance of R* adjusted is assessed by the magnitude of the F statistics.

Another important item in multiple regression is the Variation Inflation Factor (VIF}
which can be used to assess multicollincarity within the data. If multicollinearity is present,
the independent variables ate highly correlated and are interchangeable. When a multiple
regression is carried out with variables showing high levels of multicollinearity it will not
be clear which variable accounts the most for the variation in the dependent varable {Field,
2003). As our study investigates the moderating effect of the prospector strategy, we use the
mean centering technique in our analysis to remove the multicollearity between the predicrors
and the interactions containing these predictors (Lai ez 4/, 2005).

By computing the unweighted average of the items reflecting each construct, we regressed
the firm performance on QMP, including the moderator and the control variables. We
standardised the variables to reduce multicollinearity between the multiplicative terms
{moderator variable) and their constituent variabies.

6.4 Results
6.4.1 Validity and reliability of measures and constructs

As the constructs ‘prospector strategy’ and ‘government’s financial and technological support’
(GFTS) have multiple items, we use factor analysis to check their validity and reliabilicy.
Following common practice {Fornell and Larcker, 1981), we examine the individual item
reliability {factor loading) and the value of Cronbach’s alpha for construct reliabilicy. We
first examined the loadings of the measures on their corresponding constructs. The result in
Appendix E reveals that all loadings are greater than 0.7 for the two construcrs, indicating
a high degree of individual item reliability. The Cronbach’s alpha for the two constructs
‘prospector strategy’ and GFTS is 0.77 and 0.81 respectively, higher than 0.7 as recommended
by Hair ez 2. (1998).

We then test the unidimensionality of our measures. Means, standard deviations, and
correlation matrix for all the measures of the prospector strategy and QMP-firm performance
link in the upstream model (the relationship between potk processors and their suppliers) and
the downstreamn model (the relationship between the pork processors and theit customers)
are reported in Table 6.1 and Table 6.2 respectively. The unidimensionality for the prospector
strategy and QMP-performance link was also checked. The results show that all of the
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intercorrelations ace below 0.80, indicating sound unidimensionality of the measures in this
study. Researchers have commonly used a cut-off of 0.80 for correlations among independent
variables for dismissing serious multicollinearicy problems (Hair ez af., 1998).

Test for mulricollinearity by examining variance inflation factors (VIF) also showed no
problem. The largest of the resulting VIF scores in all the regression models in this study is
4.057. Most of the VIF scores were below 2.0, well below the maximum level of 10.0 suggested
by Mason and Petrcaule (1991), indicating that multicollearity shouldn’t be a problem with
our dara.

6.4.2 Test of the hypotheses
The hypothescs were tested using moderated hierarchical regression analysis. The approach

recommended by Cohen and Cohen (1983) was followed. Three regression equations are
considered:

Y=2+bX : (1)
Y= a+h X+ b,M (2)
Y=a+b X+ b,M+ by X'M (3)

Where Y is the dependent variable, X is the independent variable and M is the potential
moderating variable. As per Sharma ez 2/ (1981), M can be decmed as a pure moderator, if
Equations (1) and {2) should not be different but should be different from Equation (3) ie.
b,=0but b3 #0. However if b,# b3¢0, then, M is a quasi moderator. Such a variable is both a
prediccor as well as a moderator (Sharma, ez 4/, 1981; Purani and Sahadev, 2008).

The following steps are used to estimate the above equations. In Step 1 (Model 177), the main
effects of QMP, GFTS, and two control variables (firm ownership and firm size) were entered
as a block. The explained variance is marginally significant (Upstream model: R%=0.629,
F=46.349, P<0.01; Downstream model: R2=0.669, F=48.990, P<0.01). In Step 2 (Model
2), the main effects of QMP, GFTS with the moderator ‘prospector strategy’ as well as the
control variables were entered as a block. ‘The explained variance is significant (Upstream
model: change in R2=0.071, F=50.528, P<0.01; Downstream model: change in R%=0.019,
F=47.953, P<0.01}. Finally, cach of the six interaction effects of QMP and GFTS as well as
the prospector strategy was added to the base model ‘Model 2 cach time with one interaction
effect®®. Therefore another 6 models were generated (Model 3-Model 8). Only models with

7 As the regression result of Model 1 is similar to that of Model 2, the resule of this model is not presented in
Table 6.3 and Table 6.4.

28 This method has been applied by Dean and Snell (1996).
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significant inceraction effects are presented in Table 6.3 (for upstream model) and Table 6.4
(for downstream model).

From Table 6.3 and Table 6.4, we find that the moderator ‘prospector strategy” has a significant
positive correlation with firm performance in both upstream and downstream models
(P<0.01).

Results of the hypotheses test for the upstream model (relationship between pork
processors and their suppliers)

We expected a positive relationship between each of the five dimensions of quality management
practices and firm performance. From Table 6.3, we find thar the following quality management
practices have significant positive relationships with firm performance: in-company quality
management {t=2.065, P<0.05); supplier quality management (¢=4.080, P<0.01); employee
involvement in quality management (t=2.033, P<0.05) and process management (t=1.765,
P<0.10}. However the positive relationship between quality design and firm performance is
not supported (£=0.220, P=0.826). Therefore we can conclude that Hla, H2a, H3a, H5a
are supported while H4a is rejected, indicating that the organizational performance of pork
processots in China benefits from such quality management practices as in-company quality
management, supplicr quality management, employee involvement in quality management
and process management. Quality design doesn’t contribute to the firm performance of the
pork processors.

In the second group of hypotheses (from H6a to H10a for the upstream model), we expected
that the prospector strategy would moderate the relationships between the quality management
practices and firm performance. From Table 6.3, we only find the significant increases in the
change of R? value (from base Model 2) in Model 4 (change in R? =0.006, £<0.05), Model 6
{change in R? =0.004, P<0.10} and Model 7 (change in R? =0.005, P<0.05), indicaring thac
the prospector strategy increases the strengths between three quality management practices
and firm performance, namely supplier quality management, quality design and process
management. Thus H7a, H9a and H10a are supported while H6a and H8a are rejected.

In H11a, we expected a significant positive relationship between government financial and
technological support (GFTS) and firm performance. From Table 6.3, we find that this
hypothesis is supported (t=2.139, P<0.05), indicating that the GFTS contributes significantly
to firm performance of the pork processing industry in China.

We expected a moderating effect of the prospector strategy in the GFTS-firm performance
link (H12a). However our empirical findings rejected this hypothesis {change in R? =0.002,
P=0.256), indicating that firms with the prospector strategy may not present a stronger
strength in the relationship between GFTS and fitm performance.

152 Supply chain integration, quality management and firm performance



Competitive strategy, quality management and government support

‘sJoypald

asay1 SUIUTEIUOD SUCIIIE.IBILY BY1 PUE S.01MPaLd B3 U3amISq ANJESUIOIIINW ADWS O) SUISY) LONDEIaILY YHM S[apOoLL U Pash seam anbuyosy
Bul11usd Ueaw 3y | sesayiuadsed uiyum [1533-1] pue () s1USIYS0D PAZIPIEPLES 31E SIUBIDLYSOD UOISSAIBDI || 0" 0> drsst PUE SO0>dx+ '1'0>d+

“Jue3UBIs Jou aue A3yl

se pajuasa.d Jou a.ue (410103dsougxiioddns reoiBojouypss pue feidueLYy WS3 LondeIRIUN} § |2Poly ‘(Jo10adso.ld xauawadeuew Lyjenb ojul Juswajoaul

@adopdwa wey) uonaeaIl) § |9po)y ‘(Ho1dadsougxauawaeurw Ljenb AuedwoD-u SWRY UCIYEISIVI) £ 1SPO|] A0} SHNSSJ UCISSIUFS Sy |
*S3|qELIBA [0IU0D BY) puE Juoddns [e2Sojouydal puE [ElPUBUY S IUBWIUIBACE YD
4O 53929 Ul 943 3pN[dY] | [2POY U] S9{qeLIeA Juapuadapul 9y ‘7 |9POLW JO 350U 03 Jejws AIDA 98 A3Y3 S peaudsadd Jou JE | PO JO SHNsRY

#5000
0690
5040

$88'9%
9£70) 0£0'0
(zs1'1) 1500
HTIL 1) 9200

+(096'1) 2200

{£00°E) £TT'O

+(166'1) 1£1'0
o1 ono
(T2e'0) L1070
+(820°T) 5800
+x(ZS1'P) 09T°0
+(190°0) 8¥10

£ 1Pl

000 #9000 41 £00
8890 0690 9890
£0L0 S02°0 00£'0
$55°9F vL69Y BIS 05

(9/8'0) S€0°0 (698'0) ¥EO'D (1zr) vro0
(€101} s¥0°0 (9811} £50°0 (576'0) 1900

«9r8°1} 78070

+659°1) €900

+4{660°E) 0ET0

=611°T) O¥1'0
«(£691) o110
(£S#°0) 0ZO'0
«(0r6'1) 0800
il LEQ'P) £ST0
+PEI'D ¥SI0

9 12PN

+:09¢°1) £80°0

++(E€0°T) 8£0°0

x(£68°7) SIT0

+(980°T} LEIO
(9891} 6010
{(gec0) s1070
P66’} TBO'O
(P 1E9) 1£T°0
#={S00T} ¥¥10

¥ IPPO

£(958°1) €800

»:(190°€) 8TT'0

sod6E1'T) THIO
H59L D S0
ozl o100
++(EE0'T) ¥BO0
2+(0B0'F) 2ST°0
++(690'7) 0510

T IPPoN

23uewIolied way dqeliea Juspuadaq

v

__u« Y

7d

4 IPPO

az1s Auedwion

{eAld) diysszumoy

{atmusa 3uof uSiauoy) diysisumo

S3|qELIEA [O.[QUOT)
10308d50.44x110ddns Yo83/JRISUBLY §IUSLULLIBACS)

J10323d50.44 xIURWIRBEURL S5230.4
Joradsoudxudisep AEend
Jo303dso.gxauawza oaul sadojdwz
A0109dsoag x| & 121ddng
a032adsougx e Avedwod-y)

SWIall Uoildelaiu|

£3e1e.435 Jo133ds0.y

SIOVEISPOf

340ddns 4a93/[RIDUELY 5IUSWIUIIACS
JuBWSTeURW §5900.4

udisap Lend)

JuaWRAjoAUl aaA0|dwg

WO 421 ddng

WD Auedwiod-u)

1022 UIely

sajqeea Juapuadapu|

‘(6ZZ=N ‘s+31ddns pup si0559201d Y104 31 uaamiaq diysuoiipfs. ays} japowr wipaasdr) syl Jof sishipup ueissaudal [pajyipIaly Jo sYNsay £ 3iqo]

153

Supply chain integration, quality management and firm performance



Chapter 6

Table 6.4. Results of hierarchical regression analysis for the Downstream model (the relationship
between the pork processors and customers, N=229).,

Independent variables Dependent variable: firm performance
Model 2 Model 4

Main effect
In-company QM 0.303 (4.539)¥** 0.316 (4.726)*+*
Customer QM -0.124 (-2.884)%+* -0.148 (-3.301)***
Employee involvement 0.101 (2.379)+** 0.103 (2.424)**
Quality design 0.032 (0.701) 0.038 (0.823)
Process management 0.179 (2.798)¥++ 0.177 (2.788)***
Government’s financial/tech support  0.127 (1.882)* 0.120 (1.780)*

Moderators
Prospector strategy 0.280 (3.667)+** 0.290 (3.8]3)r+*

Interaction items
In-company QMxProspector
Customer QMxProspector 0.073 (1.793)*
Employee involvement*Prospector
Quality design*Prospector
Process managementxProspector
Government's financial/tech

supportxProspector
Control variables
Ownership {foreign joint venture) 0.073 (1.595) 0.076 (1.685)*
Ownership {private) 0.054 (1.207) 0.058 (1.297)
Company size 0.055 (1.362) 0.042 (1.030)
Model F 47953 44.330
R? 0.688 0.693
R? Adj 0.674 0.677
AR2 0.015%** 0.005*

Resules for Model | are not presented as they are very simifar to those of Model 2. The independent
variables in Madel | include the main effects of QMP, government's finzncial and technological
support and the control variables.

The regression results far Model 3 (interaction items in-company quality managementxProspector),
Model 5 (interaction item employee involvement into qualicy management*Prospector),

Madel 6 (interaction item quality design*Prospector), Madel 7 {interaction item process
management*Prospector), Model 8 {interaction item financial and technological supportxProspector)
are not presented as they are not significant.

*pe(. |, **P<0,05 and ***P<0.01; see Table 6.3.
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Resufts of the hypotheses test for the downstream model (relationship between pork
processors and their customers)

The regression results for the downstream model (the relationship between pork processors
and the downstream customers) are presented in Table 6.4. The same as the upstream model,
we expected a positive relationship between each of the five dimensions of quality management
practices and firm performance. From Table 6.4, we find the same positiveeffectsof the following
quality management practices on firm performance with the upstream model: in-company
quality management (t=4.539, P<0.01); employee involvement in quality management
{t=2.379, P<0.01) and process management (t=2.798, P<0.01). The same insignificant effect
of quality design on firm performance is also found {t=0.032, P=0.484). These findings find
support for H1b, H3b and H5b, indicating that in-company qualicy management, employee
involvement in quality management and process management contribute significantly to irm
petformance in the relationship between pork processors and the downstream customers.
The rejection of H4b indicates that quality design doesn't have a dircct significant correlation
with firm performance. However, while supplier quality management contributes significantly
to firm performance of pork processors, we find that customer quality management has a
significant negative relationship with firm performance (t=-2.884, P<0.01), indicating H2b is
rejected. This is unexpected; as customer quality management scems to negatively contribute
to firm petformance in pork processing firms.

In the second group of hypotheses (from H6b to HIO0b for the downstream), we expected
that the prospector strategy would moderate the relationships between quality management
practices and firm performance. From Table 6.4, we only find significant increases in the change
of R? value {from base Model 2) in Model 4 (change in R* =0.005, P<0.10), indicating that
the prospector strategy increases the strengths between customer quality management and
firm performance. Thus, only H7b is supported. The other hypothesised positive relationships
arc denied. This finding indicates that we are not able to find a strong moderating effect of
the prospector strategy in the relationships between such quality management pracices
and firm performance: in-company quality management, employec involvement in quality
management, quality design, and process management. The moderating role of the strategy to
the relationship between customer quality management and firm performance is significant,
which will be discussed in the following sections.

In H11b, we expected a significant positive relationship between government’s financial
and rechnological support (GFTS) and firm performance. From Table 6.4, we find that this
hypothesis is supported (1=1.882, P<0.10), indicating that the GFTS conctributes significantly
to firm performance of the pork processing industry in China.

In H12b, we expected a moderating cffect of the prospector strategy in the GFTS-firm
performance relation. However our empirical findings rejected this hypothesis (change in R?
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=0.002, =0.200), indicating that firms with the prospector strategy may not strengthen the
relationship between GFTS and firm performance.

By looking at Table 6.3 and Table 6.4, we find that the control variable private firms do not
perform differently from the state and collectively owned firms {the reference group in our
analysis), indicating that this control variable does not have a significantly different impact on
firm performance, However, compared with the reference group, the foreign joint ventures
petform better in managing the relationship with their upstream suppliers. Meanwhile they
outperform the reference group in such quality management practices as supplier qualicy
management, quality design and process management. When looking at the relationship
between the potk processors and their downstream customers in Table 6.4, we cannot find
the difference in performance of the three types of firms. However, we find that foreign joint
ventures with prospectot strategy outperform the state owned and collective firms in customer
qualicy management. The empirical findings indicate that this group of pork processors is
ahead of the national pork processors in quality chain management. The empirical research
of Su et al. (2008) on 206 manufactures in China indicates that foreign owned firms have
a remarkably higher level of supply chain management than the other types of firms which
include state-owned, joint ventures, or private firms. However, there are no differences between
state-owned companies and joinc ventures.

Another control variable in our study is the firm size. From Table 6.3 and Table 6.4, we learn
thar larger size may not be related to better firm performance in pork processing industries.
We find evidence in previous research that larger size may not be related to profitability as
it is influenced by the insignificance of ‘market share’ variables in the profitability models
(e.g. Kotha and Nair, 1995). In China, matket share is commonly used to measure the firm
performance in the pork processing sector. To gain larger market share, some companies may
reduce product price. This may influence companies’ profitability. As we take the unweighted
score of ‘firm performance’ in our study, we do not know how the size of the companies is
related to each scale of the construct. This may become one of the directions for our future
research.

6.5 Discussion and conclusions

Onc of the major objectives of this rescarch was to examine the relationships between quality
management practices and firm performance and between the government financial and
technological support and firm performance in the pork processing sector in China. The other
important objective was to explore the role of prospector strategy in the above-mentioned
two relationships. In this secrion, major results perraining to these relationships are discussed.
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6.5.1 Quality management practices and firm performance

The empirical resufts suggest chat in-company quality management, employee involvement
in quality management and process management have significant positive relationships with
firm performance for both upstream and downstream models. This reaffirms the important
role of quality goals and policies, quality standards and systems in ensuring the quality of
products and firm performance and the importance artributed to the employee component
of quality management practices. These findings are identical to several studies, such as Powell
(1995) and Samson and Terziovski (1999). The positive impact of process management on
firm performance is identical co the findings of Samson and Terziovski (1999). This could
indicate that high firm performance of the pork processors depend largely on the quality
conformance from the incoming raw material to production processes.

Supplier quality management has a positive associacion with firm performance. It can be
reasoned that with an increasingly supply chain oriented business environment, improvements
in quality management targeted at the supplier’s end are important for improved firm
performance. However, contrary to our expectations, the positive relationship between
customer quality management and performance in the downstream model has not been
found, which is opposite to the findings of Ahire and O’Sharghnessy (1998) and Samson
and Tierziovski (1999). A focus on meeting and exceeding customer expectations allows
firms to achieve customer satisfaction and higher firm performance. Therefore firms pay more
attention to customer quality management. In our in-depth case studies, we found thar pork
processors had to make more investments in cold chain facilities and cleaning environment
to guaranree high quality in distribution and marketing. If the pork processors deal with
very strong wholesalers and retailers, they are not usually in an ideal position to negotiate a
fayourable profit margin. The Jow profit margin due to fierce competition might explain the
negative relationship between customer quality management and firm performance.

Our research fails to find a positive relationship between quality design and firm performance
in both models. In fact, several large scale empirical studies examining the impact of quality
management on firm performance have found that some QMP did not have a significant
impact on performance (c.g. Powell, 1995; Dow ez 4, 1999; Samson and Terziovski, 1999).
It has been suggested that this may be due to the context dependent nature of these practices
(Powell, 1995; Dow ez 4/, 1999). This finding is identical with the meta-analysis result of Nair
(2006), which fails to find a direct relationship between product design and management and
product quality. Product design and management is aimed at improving design quality and in
ensuring design for manufacturability (Flynn e £, 1995). Scholars have argued that 80% of
the manufacturing costs are determined at the design stage {Ulrich and Pearson, 1998) and
these manufacturing costs are an important component of a firm’s operational performance.
Several quality management models undetline that customer collaboration in product design
is akey factor in obtaining quality performance, which can then at a later stage lead to customer
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satisfaction {e.g. Flynn ez 4., 1994; Forza, 1995). Thus, it is suggested that the managers of
potk processing firms should pay more attention to quality design.

6.5.2 Moderating effect of the prospector strategy in the QMP-firm
performance link

Our empirical findings indicate that the prospector strategy applied by pork processors
significandy affects the relationships between some dimensions of quality management
practices and firm performance in both upstteam and downstream models. Thus, it appears
that decisions to emphasise particular dimensions of quality management practices should
be made in the context of the firms’ competitive strategies to maximise firm performance.
Results and implications with regard to the effect of the moderator ‘prospector strategy’ on
the upstream and downstream models will be discussed in the following.

One of the importanc findings of this study is the significant positive effect of the prospector
strategy on the relationships between supplier quality management and firm performance
and between customer quality management and firm performance. This is important as this
empirical result is different from the finding of Section 6.2, which indicates a negative impact
of customer quality management on firm performance in the downstream model. On the one
hand, this cleatly shows the importance of innovation, company image and product brand
in strengthening the link between quality management practices and firm performance. On
the other band, this result not only provides empirical evidence that quality management
should be studied and implemented from a supply chain perspective, but also sheds further
light on QMP, strategy and firm performance measurement moving around a continuing shift
from product-oriented internally driven quality management practices to externally focused
process-based approaches, to supply chain quality management. Traditional quality programs
based on approaches such as rotal quality management and international qualicy management
standards must transfer o simultaneously make ase of supply chain partner relacionships and
quality improvement gains essential to market-place satisfaction (Robinson and Malhorta,
2005).

'The moderating effect of the prospector strategy on the relationships between quality design
and firm performance and berween process management and firm performance in the upstream
model is very important to managers of pork processing firms. New product development
through quality design effores will lead to more varicties as well as the added value of the
pork products. This will better tune to the increasing demands of the consumers. Together
with quality design, process management is another core quality management practice to
create inimitable capability (Nair, 2006). As far as a quality pork chain is concerned, quality
conformance in every stage of production is critical in achieving good quality management
practices. Quality conformance cannot be achieved if the firms cannot guarantee an input
with steady, high quality levels. Some studies have shown that about 50% of quality problems
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are due to incoming materials (Crosby, 1979). By eliminating the inpur variance, the process
control techniques become much more efficient (Forza and Filippini, 1998).

Our empirical results fail to find a significant moderating effect of prospector strategy on the
relationship between in-company quality management and firm performance and between
employee involvement in quality management and firm performance, for both upstream
and downstream models. These two sub-dimensions measure the attention of management
to internal quality management, particulatly the availability of quality goals and policies,
quality standards (HACCP, [SO9000 series or ISO14000), and employee empowerment in
quality management. The resules indicate that the prospector strategy may not strengthen
the relationships between in-company qualicy management and firm performance and
between employee involvement in quality management and firm performance. The quality
management approach is characterised by an orientation towards quality which helps to
prevent problems and make continuous improvement in quality management (Forza and
Filippini, 1998). The importance of employee empowerment in quality management is
underlined by many researchers that it can be identified as one of the fundamental dimensions
in qualicy management (Elynn ez 4/, 1995; Powell, 1995). The attention to quality goals and
quality standards as well as employee empowerment should permeate all firms to survive in
the marketplace, no marter what strategy type the firms employ.

In China, the pork processing sector is in a high growth phase. According to the China
Meat Association, only about 10% of the pork processors were not profitable during the past
five years. There is an increasing demand from consumers for mote vaticties of quality pork
products. According to the five force model of Porter {1980, 1985}, the threat of entry by new
firms is highest during the high growth phase of the product life cycle. As demand increases,
new market segments emerge, and new entrants stake a claim in the emerging market. At
this point, the competitive focus shifts from primary to selective demand, and firms invest in
new product development and differentiate their products on attributes deemed imporrant
by certain customer segments {(Mansfield, 1993; Song ez 4/, 2002). Firms with a prospector
strategy thus may be frontrunners in these developments.

6.5.3 Government financial and technological support, the prospector
strategy and firm performance

Qur research findings reveal that the financial and technological support of government
authorities has a significant impact on firm performance of pork processors. This is in line with
the findings of Kotha and Nait (1995) that technology changes are positively related to growth
in the Japanese machine tool industry. According to Van der Meulen and Van der Velde (2004),
government authorities are quite dominant with a strong power position and clear interests
in food safety and quality management. They influence food quality along two main lines, via
rules and procedures and via inspection. Another line of government efforts is to promote
R&D capabilities of the pork processing companies. As indicated in Section 6.2.3., nowadays,
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universities and research institutions are encouraged by the Chinese government to cooperate
with meat processing firms to apply for government funded research programs. The firms
are encouraged by government authorities to use more advanced technology. By introducing
modern equipment and technologies from foreign countries, the firms are expecred to achieve
better performance. In addition, firms in the industry are strongly encouraged by government
to focus on export markets by offering high quality products and services.

In summary, our resultsand analysis reveal important insights into the pork processinglandscape
in China. With a large population and rapid cconomic development, China has become one
of the important countries to attract foreign investment in the world. To understand qualicy
management issues in China is therefore important to the managers and researchers. The
literature on the actual status of qualiry management and especially how quality is managed
in Chinas pork processing sector is in most cases anecdotal. In particular, the discussion on
the impact of financial and technological support of the government authorities on qualicy
management is mostly qualitative.

The Chinese government has realised the utmost importance of rechnological innovation.
One of the main goals of the 11 Five-Year Program {2006-2010) adopted in 2006 is ‘scientific
development’ and a determined emphasis to encourage ‘an innovation-oriented nation’
(Dobson and Safarian, 2008). In the pork processing context, if China is making the transition
from imitation to innovation, we expect to sce institutions that not only promote technological
advances, but also establish effective food safety and quality management systems.

6.6 Limitations and directions for future research

Qur research is subject to the following limitations. First, the operationalization of competitive
strategy is limited in scope. In addicion to prospector strategy, there are three other strategies,
Analyser, Defender and Reactor. A large number of studies that examine the relationship
between strategic types and performance suggest that organizational performance will be
(a) equal in Defender, Prospector, and Analyser organizations; and (b) lower in reactor
organizations (Conant ez 4/, 1990).

Previous research has indicated that the company'’s strategy should be aligned properly with
the different development stages of the company (e.g. Sharif, 1994). Empirical findings also
show that firms with a low-cost Defender strategy have the least benefits from using advanced
manufacturing technology and total quality management.(e.g. Dean and Snell, 1996). Some
studics also find significant positive relationships between a combined strategy with firm
performance. As the largest developing country in transition, there is a coexistence of different
matkets in China. Future research might be directed to the relationship between other types of
business strategy and firm performance as well as their moderating effects on the relationship
between quality management practices and firm performance and between financial and
technology support and firm performance.
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Second, the generalisability of results is limited. The analysis is cross sectional in nature and
provides only static snapshots of strategy ~ performance relationships (Capon ez al., 1990).
It is very important to conduct longitudinal studies to evaluate the impact of competitive
strategy on firm performance.
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Figure 7.1. Conceptual model.

improve the validity and reliability of the questionnaire items. This preliminary study proved
to be important to draw tentative conclusions with regard to the examined refationships
between the pork processors and their most important upstream suppliers and downstream
customers. Aftet the large-scale survey, we conducted in-depth interviews in 5 potk processors
from April to November 2007 to validate the hypothesised relationships in our quantitative
data analysis and gain more insight into the issues under investigation.

Qur empirical analysis is carried out in the upstream model (the relationship between the
pork processors and their most important suppliers} and the downstream models (the
relationship between the pork processors and their most important downstream customers).
The results of most of the hypothesised relationships are identical in both models. However,
we did find some contrast findings between the two models. Firstly, we found the different
impact of transaction attributes (i.c. asset specificity and uncertainty) on relational governance
mechanisms between the two models. In the presence of asset specificity in time and effort
in developing buyer-supplier relationships, the pork processors tend to use more relational
governance in the transactions with downstream customers than with upstream hog {meat)
suppliers. When the pork processors encounter more uncertainty in quantity, quality, and price,
there is a significant positive relationship between uncettainty and relational governance in the
upstream model while the relationship in the downstream model is non-significant. Secondly,
our research findings indicated a large difference in the impact of the competitive strategy (i.e.
prospectot strategy) in strengthening the link between quality management practices and firm
performance in both models. While the prospector strategy strengthened the relationships
between quality design and firm performance and berween process management and firm
performance in the upstream model, it failed to support this strengthening impact in the
downstream model. The detailed explanation on the above different findings will be given in
Section 7.1.3 and Section 7.1.4.
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In chis final chapter, we discuss the results in light of the hypotheses, the rescarch model and
its theoretical bases. We provide answers to the research questions and assess whether the
proposed hypotheses are confirmed or rejected in Section 7.1. The most important managerial
implications are discussed in Section 7.2. In Section 7.3, the theoretical and methodological
conttibutions of the present study are presented. The chapter ends with the limitations of chis
study and directions for future research in Section 7.4.

7.1 Answering of the research questions

The objective of this study is to investigate the key factors in supply chain integration and
quality management that affect the performance of pork processing firms in China and how
governance mechanisms align with quality management in the potk processing firms. The
important clements of supply chain integration (SCI), quality management practices (QMP)
and governance mechanisms in pork supply chains were defined with different theoretical
perspectives. Supply chain management emphasises the foundational role of integration of
key activities in buyer-supplier relationships, for example, internal integration within firm
departments and external integration with upstream suppliers and downstream customers;
buyer-supplicr relationship coordination in the chain; integrated information technology and
logistics management {Frohlich and Westbrook, 2001; Chen and Paulraj, 2004) within the
chain and across the boundaries of pork processing firms. Total quality management stresses
the important quality management practices in improving firm performance, for example,
applying quality management systems in business operation; managing supplier/customer
quality management, involving employee in quality management, improving quality design
and process management {Flynn ez 2/, 1995; Kaynak, 2003). Transaction cost economics
indicates the impact of asset specificity and uncertainty on the arrangement of governance
mechanisms in pork chain management as well as the alignment of appropriate governance
mechanisms with quality management practices. The effect of competitive strategy { prospector
strategy in our study) on the relationships between quality management practices (the internal
capabilities of the firms) and government support (external impact) and firm performance is
underlined by contingency theory. From these theoretical foundations, we defined five research
questions about the joint impact of supply chain integration and quality management on firm
performance of pork processing industries in China as well as the governance mechanisms
in the pork supply chain management. The answer to these five research questions will be
discussed in Section 7.1.1 till Section 7.1.4. The interrelationships among the major constructs
of our study are indicated in the following research model (Figure 7.1) that has been tested
in this study.

The study was carried out in the pork processing sector in East China, We conducted a cross-

sectional survey in 229 pork processors in Jiangsu province, Shandong province, and Shanghai
municipality. Before the large-scale survey, pilot studies into 10 companies were conducted to
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7.1.1 The joint impact of supply chain integration, quality management
practices and firm performance

In Chapter 3, we addressed the first research question of this book:

What is the joint impact of supply chain integration and quality management practices on
the firm performance in the pork sector in China?

Firms are links in a networked supply chain. In response to rising international cooperation,
e.g. through strategic alliances, along with a focus on core acrivities, the importance of
supply chain management (SCM) is being recognised by the pork processing fiems in China.
Nevertheless, the practice of SCM is limited. Among the 229 respondents, only 44% had heard
about SCM. The advantages of SCM to firm business competitiveness has been mentioned
by many researchers {e.g. Mainardi ez 2/, 1999; Gryna, 2001; Christopher, 2000). However,
the competitive performance of SCM can only be achieved by closely integrating the internal
functions within the company and effectively linking them with the external operations of
suppliers, customers and other supply chain members (Kim, 2006). We therefore focused
on the key variable supply chain integration {SCI} in studying pork SCM in China. SCI
is measured by 5 sub-dimensions: ‘internal integration;, ‘external integration) ‘buyer-supplier
relationship coordination; ‘integrated information technology’ and ‘integrated logistics
management.

Quality management is another hot topic in both academic and practitioner cycles. Many
companies have adopred quality programs as a reaction to a changing and challenging
competitive environment (Lee ef 4/, 2002). Most studies have analysed the relationship
berween QMP and firm performance, clements that affect quality management implementation
and the major barriers to quality programs’ success {e.g. Das ez 4., 2000; Lee ez al, 2002;
Soltani, 2005). However, little empirical research has been conducted in the area of quality
management in Chinese manufacturing companies (Zhang e# 2/, 2000; Sun, 2006). The same
situation holds true for the impact of QMP on firm performance. Our study fills this gap.
We thus mcasure the other key construct QMP by 5 sub-dimensions: ‘in-company quality
management, ‘supplier/customer quality management’, ‘employee involvement in quality
management, ‘quality design’ and ‘process management’

The most important results of the present study were that QMP was directly linked to
firm performance, while SCI was indircctly linked to firm performance through QMP.
The empirical study also supported the positive significant relationship between SCI and
QMP. The direct effect of SCI on firm performance was not significant in our study. This is
in contrast to some eatlier studics. For example, Kim (2006) studied the interrelationships
among level of SCI, implementation of SC practices and the organizational performance of
668 manufacturing corporations in Korea and Japan. He found that both the level of SCI
and SCM practices had a posicive relationship with firm performance. By taking a close look
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at the result of our analysis, we found that the factors of ‘external integration), ‘buyer-supplier
relationship coordination’ and ‘integrated informarion technology and logistics management’
had lower impacts on firm performance compared to internal integration. In line with the
study of Fronlich and Westbrook (2001), the highest level of integration with both suppliers
and customers had the strongest association with petformance improvement. Qur findings
may indicate that the Chinese pork processing industry still has a long way to go to further
improve SCIL

To answer Research question 1, we conclude that quality management practices have a
positive impact on firm performance and supply chain integration contributes to better
quality management. However, there is only an indirect relationship between SCI and firm
performance. This relationship is mediated by QMP.

7.1.2 Integrated information technology and logistics, quality management and
firm performance

Seen in the light of the increasing role of information management and logjstics management
in agri-food industry, we proposed the second Research question:

How do integrated information technology (IT) and integrated logistics management
(ILM) and guality management practices (QMP) influence the performance of pork
processing firms in China?

To answer this question, several relationships were proposed (Figure 7.2). We first analysed the
impact of integrared IT and ILM on QMP in the dyadic relationship between the processors
and their most important customers®,

The questionnaire survey supported the significant positive association of both with QMP.
We also studied the relationship between integrated IT and ILM. The result indicated that
the application of integrated I'T contributed significantly to ILM of the potk processors.
This finding further supports the strong emphasis in SCM literature that the enormous
development of IT tools facilitates close cooperation in other processes of the chain (Cramer,
2004; Van der Zee, 2004), facilitating the successful integrarion of these processes in supply
chains (Hill and Scudder, 2002; Lambert and Cooper, 2000).

Furtheemore, we investigated the impact of integrated I'T, ILM and QMP on firm performance.
In contrast to our expectation, neither integrated I'T nor ILM had significant contributions to

2 The empirical study was only carried out for the relationship between the pork processors and their most
important downstream customers. Qur in-depth interviews indicated that the information technology was less
applied due to the large-scale backyard producers in the upstream pork chain. Previous empirical studies also
indicaced that firms tend to be mach more accommodating of the desires of their customers than of their suppliers
in the use of informarion technology, such as elecrronic data interchange {Hill and Scudder, 2002},
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Figure 7.2. Proposed interactions among integrated information technology, integrated logistics
management, quality management practices and firm perfermance.

Note: the '+’ in this figure and the other figures of this chapter refers to the proposed positive
relationships between the variables in our study developed on the basis of theory and literature review.

firm performance. This is in line with Chen’s (2003) study. China is in a transitional period.
Although its economy is in rapid development, its agri-food industry is still dominated by small
companies with limited implementation of information technology and logistics integration
(Chen and Luo, 2003). The positive significant impact of QMP on firm performance was
supported.

7.1.3 Transaction attributes, governance structure and quality management

To support the transfer of information and materials berween different stages of the supply
chain it is required to manage the supply chain in an cffective way. Coordination between
actors in the chain may influence the bargaining power relationships, leading to different
market selection choices and changing the value-added distribution amongst agents (Zifiiga-
Arias, 2007). As mentioned by Williamson (1981; 1985), coordination in the chain will
lead to different governance structures, depending on the presence of asset-specific factors,
and uncertainties are specific for each commodity. Different commodities will have different
transaction costs or dimensions, and values. Therefore, different governance structures emerge
for coordinating actors throughout the chain from spot market, via contractual to relational
governance mechanisms. We proposed the third research question:

What is the impact of transaction attributes on the governance structure and how will
diffevent governance structures influence quality management practices in China’s pork

processors?

To answer this question, we defined the following conceptual framework (Figure 7.3).
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Figure 7.3. Proposed relationships between transaction attributes, governance structure and quality
management practices.

This study provides empirical evidence that the degree of asset specificity and uncertainty
does matter in the alignment of governance structures in pork supply chains. This is consistent
with transaction costs logic. Through formal contracts, managers are in a better position to
safeguard their investments in facilitics and buyer-supplier relacionship building. Penalcies for
carly termination can be specified in formal contracts. When uncertainty increases, managers
will craft more customised contracts to provide a safeguard, albeit not perfect, from the
uncoordinarted, self-interested actions that may increase with uncertainty (Williamson, 1996).
Our finding is in line with the results in previous empirical studies. For example, Buvik (2002}
found a positive impact of hybrid governance mechanisms, such as long-term economic and
technological dependence on industrial purchasing relationships when buyers and suppliers
used substantial asset specificity and were confronted with unpredictable and/or changing
conditions.

Our study shows mixed findings as regards the impact of asset specificity and uncertainty on
the use of relational governance in the upstream and the downstream models. In relationships
with customers, the pork processors appear more concerned about long-term cooperation and
truse in the presence of asset specificity, which is in contrast with the relationships with hog
or mear suppliets in the upstream model. This might mean that managers of focal firms do
not appear to select relational governance in response to increasing levels of specialised assets
in their refationship with suppliers. While increased asset specificicy may facilitate long-term
cooperation between pork processors and their downstream customer, it does not appear to
be an effective means of maintaining a cooperative and trusted relationship between the pork
processors and their supplicrs.

Contrary to the significant positive relationship between the pork processors and their

most important suppliers in the presence of uncertainty, our empirical findings indicate a
non-significant relationship between uncertainty and relational governance berween the
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pork processors and their downstream customers. This might be explained by the different
environments the pork processors are in when trading with their suppliers and with their
customers. In the in-depth interviews with the managers of the pork processors, they expressed
more concetn on the unstable situations with regard to hog (meat) supply and price in the
upstream pork chain. Comparatively speaking, the marketing channel operation is more stable
compared with the upstream procurement of raw materials. The upstream hog {meat) supply
is more susceptible to the uncertainty in both supply quanticy and prices due to the rising cost
of feed in the hog production chain. To gain stable hog (meat) supply for the firms’ sustainable
business development, it was critical for the pork processors to develop a long-term trusted
cooperative relationship with the upstream suppliers. When the hogs were in serious shortage
due to the outbreak of discases in 2007, the supply of hogs (meat) became so impostant which
again reaffirms the great importance of collaborations with the upstream suppliers established
on the basis of long-term trusted relationships.

Contrary to the substitution view of Gulati (1995) and Dyer and Singh {1998) on the
relationship between formal contracts and relational governance mechanisms, our empirical
analysis supports the conclusion that contracts and relational governance function as
complements. This finding is consistent with previous empirical studies. Taking the rescarch of
the Chinese context as an example, our finding is consistent with Yeung’s {(2006) observation
that ethnic Chinese businesses in Southeast Asia employ both social networks and more
formal (bureaucratic) forms of firm control. In addirion, Lu {2007) also found the coexistence
of interpersonal trust (telational governance) and more formal governance forms on buyer-
seller relationships in China’s vegetable sector.

Qur empirical test supports the positive relationships berween more integrated governance
mechanisms and the use of quality management practices in potk processing firms in China.
Previous empirical studies also identified increasing quality requirements of customers as a
major driving force for contracts and verrical integration in the USA (Martinez and Zering,
2004) and in the Nethetlands (Den Quden er 4f, 1996). As the institutional setting for
obtaining a reward for quality production can be subject to a high degree of uncertainty in
evolving markets (Boger, 2001b), it is even more important for firms in China to develop more
integrated governance arrangements in their relationships with supplicrs and customers. Ithas
been repeatedly mentioned by the case study companies that the dynamic marker in China
needs a more integrated approach in upgrading quality management. To guarantee pork
qualicy, one of the solutions for the firms was to establish production farms in the upstream
part of the chain and specialised stores in the downstream part of the chain. Meanwhile,
long term cooperative interfirm relationships have to be established and maintained for the
efficiency and continuity of exchanges.
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7.1.4 Quality management, government support, firm performance and the
moderating role of competitive strategy

Though the fundamental importance of quality management practices on firm performance
has been widely accepted and supported by this study in Chapter 3, impottant questions still
remained open. For example, which specific practices contribure to higher firm performance?
What role does government support play in improving firm petformance as effort from
both government and enterprises is needed to ensure food quality and safety? Are strategic
configurations discussed in the current Western literature cqually viable across different
institutional settings, like China? We thus proposed relationships as depicted in Figure 7.4
and answer the fourth and the fifth research questions of this study:

What is the impact of quality management practices (RQ4) and government support (RQS)
on firm performance and will firm strategy modevate the relationships between quality
management practices and firm performance and between government support and firm
performance?

Qur quantitative analysis revealed several important findings:

» In-company quality management, employee involvement in quality management and
process management have significant positive relationships with fiem performance for
both the upstream and the downstream model. This reaffirms the significant importance
of quality goals and policies, quality standards and systems and employee involvement in
quality management in improving the fitm performance. The positive impact of process
management on firm performance indicates that higher firm performance of the pork
processors largely depend on the quality conformance from the incoming raw material to

Moderator
Competitive strategy
Quality management
practices
+ Firm performance

Government support

Figure 7.4. Proposed relationships between quality management practices, government support and
firm perfermance, and the moderating role of the competitive strategy on these relationships.
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production processes, including reducing input and process variation. For example, the
mid-level management inspects the work floor on a regular basis to check all operational
processes. If quality problems are identified, corrections can be made. These effective process
management practices result in an increased percent-passed final inspection with no rework,
contributing to competitive priorities (Ahire and Dreyfus, 2000; Kaynak, 2003).

s Supplier quality management showed 2 positive association with firm performance.
However, in contrast to our expectation, the positive relationship between customer quality
management in the downstream model has not been found, which is contrary to some of
the previous studies (e.g. Ahire and O’Sharghnessy, 1998; Samson and Tierziovski, 1999).
In our in-depth case studies, we found that pork processors had to make more investmencs
in cold chain facilities and cleaning environment to guarantee high quality in distribution
and marketing. In the face of very scrong retailers, the pork processing firms are usually not
in a position to negotiate a favourable profit margin. Therefore the pork processors may
have low profitability in cooperating with strong retailers. Howevet, the pork processors
value greatly this business relationship as these retailers represent the modern marketing
trend and help to promote the image of the processors. If they cooperated with small
customers, they sometimes had to help the customers to invest in good facilities to ensure
product quality. The increase in customer quality investment and low profit margin due
to fierce competition might explain the negative relationship between customer quality
management and firm performance.

o Our research fails to find a positive relationship between qualicy design and firm
performance in both models. This finding is identical with the meta-analysis result of Nair's
(2006), which fails to find 2 direct relationship berween product design and management
and product quality. Product design and management practices ate aimed at improving
quality design and in ensuring design for manufacturability (Flynn ez 4, 1995). Several
quality management models undetline that customer collaboration in product design is
a key factor in obtaining a quality performance, which can then ar a later stage lead to
customer satisfaction (e.g. Flynn ez /., 1994; Forza, 1995). Thus, our findings suggest that
the managers of pork processing firms should pay more attention to quality design.

¢ Our empirical findings indicate that if a prospector strategy is applied by potk processors,
this significantly affects the relationships between some dimensions of quality management
practices and firm performance in both upstream and downstream models. (1} One of the
important results of this study is the significant positive effect of the prospector strategy
on the relationships berween both supplier and customer quality management and firm
petformance. This tesult not only provides empirical evidence that quality management
should be studied and implemented from a supply chain perspective, but also sheds further
light on QMP, strategy and firm performance measurement moving around a continuing
shift from product-oriented internally deiven supply channel quality management praceices
to externally focused process-based approaches to supply chain quality management
(Robinson and Malhorta, 2005). (2) We found the moderating effect of the prospector
strategy on the relationships between quality design and firm performance and between
process management and firm performance in the upstrcam model of potk processing
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firms. This different impact of the prospector strategy on the relationship between these
two core quality management practices and firm performance in the upstream model and
the downstream model might be explained by the different importance of these processes
in pork supply chains. For improving firm performance, one of the critical factors for the
firms is to manage the costs of raw material and production. As quality conformance in
process management is concetned, quality conformance cannot be achiceved if the firms
cannot guarantee an input with steady and high quality levels. According to our in-depth
interviews, the cost of hogs was about 90%~92% of the pork production cost while the
cost of raw pork meat for producing processed potk products was above 60%. It was very
different for the pork processors in quality management of raw materials as there was no
grading system for hogs. By eliminating the input variance, the staistical process control
techniques become much more efficient because it is possible to concentrate on the factors
which can be controlled internally, such as the performance of both the machinery and the
employees (Forza and Filippini, 1998). (3} Qur empirical results fail to find the significant
moderating effect of the prospector strategy on the relationships between in-company
quality management, employee involvement on firm performance for both the upstream
and the downstream model.

¢ Our research findings reveal that the financial and technological support of the government
authorities has a significant impact on firm performance of the pork processors. According
to Van der Meulen and Van der Velde (2004), government authorities are quite dominant
with a strong power position and clear interests in food safety and quality management.
They influence food quality via rules and procedures, and inspection. Another aspect of
great importance is the government effort in promoting R&D capabilities of the pork
processing companies. The financial and technological support to the pork processing
sector is indicated in Section 6.2.3. However, our study failed to find a moderating effect
of the prospector strategy in the relationship between government support in finance and
technology and firm performance.

7.1.5 Summary of testing the proposed hypotheses

Based on the findings of empirical studies and the discussions on this chapter, we summarise
the results of the major propositions in Appendix F.

7.2 Managerial implications

The business landscape for pork sector has been subject to many changes in the last decade
in China. Consolidation and food safety are perhaps the prevailing issues in the sector. Pork
processors are increasingly challenged by the development of value-added and branded
products, more strict requirements on environmental outcomes, and the need for traceability
in the pork production system. These changes pose great challenges for chain integration and
quality upgrading, This part aims at answering the central tesearch question of this study:
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What are the key factors in supply chain management and quality management practices
that affect the performance of the povk processing firms in China and how do governance
mechanisms align with quality management of park processing firms?

By answering this question, we achieve the objective to provide important recommendations
for managers of potk processing firms in China and also in countries with a similar transitional
business setting as China.

7.2.1 Firms should invest in quality management to achieve higher performance

Our empirical study reveals that the attention to quality management turns out to be criical
to generating sales growth, improving customer satisfaction and providing profits for Chinese
potk processing firms. The findings provide impetus to managers on various levels in the pork
processing industry to continue adopting quality management practices in thejr organizations.
As many companies put it: ‘Quality is the life of the enterprise’. Firms that wish to improve
their performance should therefore invest in quality management. When linking the specific
quality management practices to firm performance, we found that especially the following
practices contribute to higher firm performance: in-company quality management, supplier
quality management, employee involvement in quality management and process management.
Therefore, firms should pay special attention to these practices.

7.2.2 Firms should strive for integrated quality management at chain level to
improve firm performance

'The rapid economic development has fuelled up pork consumption in China in the past two
decades. However, the Chinese pork processors are greatly challenged by the recent economic
crisis and food safety scandals. The competition is becoming fietcer for the firms. Thus chey
have to integrate their processes with suppliers and customers more tightly to deal with
complex quality management pressutes. If consumers lose confidence in the safety and quality
of food, this affects all the stakeholdets in the supply chain. Therefore, pork processing firms
in China should forge quality management practices and combine these with strategic supply
chain partnerships so as to develop closer relationships wich their suppliers.

Equally important for the firms to take into consideration is the indirect link of supply chain
integration through quality management with firm performance. To improve the quality of
the products and reduce uncertainty in hog supply chains, companies should therefore develop
mote integrated chains with their suppliers. In the survey, we found (especially large) pork
processors paying more attention to building strategic relationships with their most important
suppliers and customers in order to provide high-quality pork produces to consumers.
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7.2.3 In the long run, the use of integrated information technology and
logistics management is critical to achieve higher firm performance.

Though we did not find significant positive relationships berween ecither integrated IT
or integrated logistics management and firm performance, managers indicared the great
importance of modern information technology and logistics management in our in-depth case
studies. With more intense competition, consolidation and professionalism in pork supply
chains, more integration in information technology and logistics management can be foreseen
in the future. It will therefore be increasingly important for managers in the information
systems and logistics fields to strengthen their working relationships and, more importantly,
with their upstream suppliers and downstream customers. It is widely acknowledged that
information technology serves as a key enabler of supply chain integration through the caprure
and sharing of vital information regarding key business processes, both within and outside
the firm. It contributes to firm profies by improving quality, and reducing coordination and
transaction costs (Frohlich and Westbrook, 2001; Vickery ez 4£, 2003). In potk supply chains
the implementation of information technology can facilitate inventory management, logistics
planning, production scheduling, demand forecastingand human resource management. These
activities will enable processors and their upstream suppliers and downstream customers to
increase accuracy, improve agility and cut costs, eventually leading to better firm performance.

7.2.4 It is important for managers to opt for appropriate governance
arrangements to ensure quality management in the pork chain

Quality control is of a specific nature in the case of potk products, since pork processing firms
regularly face problems in monitoring the quality and safety of raw materials. Drug residucs
and disease aspects are difficulr to detect but influence business relationships. Equally erue is
that for the retailers it is also difficult o detect the processes of potk production. Furthermore,
processed potk products consist of heterogeneous ingredients. In order to guarantee reliable
supply of quality pork products, the managers of pork processing firms in China should not
only develop more integrated governance regimes, such as contractual governance, bur also
develop sustainable parenerships with suppliers and customers that reduce information and
screeningcosts and reinforce mutual trust amongst chain members {(Hueth ez 4/, 1999; Ruben
et al., 2007).

7.2.5 A prospector strategy is clearly a successful strategy to strengthen the
relationship between quality management practices and firm performance

Managers should change their mind-set in managing their pork supply chain. Traditional
quality programs focus on total quality management to reach (international) quality standards.
However, modern business management must be transferred ro the simultaneous use of supply
chain partnerships and qualiry management practices as they are both essential to customer
satisfaction (Robinson and Malhorta, 2005). In Section 6.4, we found a negative relationship
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berween customer quality management and firm performance. Qur further investigation into
firms applying the prospector strategy revealed different and useful findings for managers. For
firms that focused more on new products and markets and less on low cost-driven activities,
the prospector strategy strengthened the link between firms’ customer quality management
and firm performance. In a transitional economy like China, one would expect thac it is betzer
to make an effort in exploring new markets than developing new products. It is more risky to
invest in new product development and new technologies (Wheelwright and Clark, 1992).
Howevet, our rescarch finding indicates that a prospector strategy might be an appropriate
orientation for pork processors in China’s highly complex and dynamic marker.

This finding is of particular significance to pork processing firms in the current economic
situation. The global economic crisis is having a major impact on pork consumption. The
competition among the pork processing firms is becoming increasingly fierce. With 2 large
population and a great income disparity, the mass market and niche market will co-exist for a
long time. Firms will need to become more innovative and entreprencurial if they want to be
successful in the niche market. Among many good practices, focusing on the production of
differentiated pork products to meet the needs of increasingly demanding consumers is one
of them.

7.3 Theoretical and methodological contributions
7.3.1 Theoretical contributions

This thesjs is among the first to study the impact of supply chain governance and quality
management on firm performance in the Chinese pork processing industry. It has made six
main contributions to literature.

First, this thesis combined a number of theoretical perspectives to develop and test theoretical
arguments for the use of supply chain governance and quality-enhancing practices at the pork
chain level. Specifically, we use transaction cost economics (TCE) and relational exchange
theory (RET) to study the interrelationships among transaction actributes (transaction
specific investments and uncertainty), governance structure and quality management practices.
Supply chain management (SCM) and total quality management (TQM) were applied to
study the joint impact of supply chain integration and quality management practices on firm
performance. In addition, contingency theory was used to examine how pork processors link
their strategic decisions to their internal capabilities in quality management and the external
environment {government support in finance and technology). These theories have their own
focus, assumptions and framewotk for studying buyer-supplier relationships. Nevertheless,
they provided complementary explanations for pork processors to manage their upstream and
downstream relationships. For example, TCE is important to explain thar a higher degree of
governance coordination (formal contractual governance versus spot market transaction)
contributes to better quality management practices. However, our research not only confirms
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the significant impact of relational governance on firm performance, but also supports the
complementary role of relational governance to formal contractual governance mechanisms in
managing buyet-supplier relationship in pork supply chains. Therefore, our findings raise new
insightsinto how an integrated theoretical approach can be used in the application of appropriate
governance mechanisms to manage pork quality chain and achieve higher firm performance.

Second, the present study has contributed to the development of Supply Chain Qualicy
Management (SCQM), which is regarded by Robinson and Malhotra (2005) as a new stage
in the evolution of quality management (see Chapter 3). Up to now; supply chain management
and quality management have been investigated extensively, but few studies examined
these topics jointly. Van Plaggenhoef’s (2007) study validated the usefulness of the SCQM
paradigm across multiple supply chains, investigating meat supply chains, potted flower chains
and vegetable chains. This study has operationalised SCQM and offers a statistically validated
and reliable basis for SCQM.

Third, the measurement and operationalization of supply chain integration contribute to
the supply chain management discipline. This study, through literature review and repeated
refinement, has arrived at constructs and operational measures for supply chain integration.
The quantitative analyses strongly supported their measurement properties (i.c. reliable, valid
and unidimensional). The scientific development of a coherent supply chain management
discipline requires that advances be made in the development of measurement instruments,
as well as in theoretical models to improve our understanding of supply chain phenomena
(Croom et al., 2000). While research on various supply chain relationships has been growing,
there has not been a comprehensive approach to construct development and measurement,
so far (Chen and Paulraj, 2004).

Fourth, this study confirmed the complementary relationships between relational governance
mechanisms and formal contractual governance mechanisms. Guthrie (2001) concluded that
many Chinese firms are currently less likely to use informal and network-based practices.
Economic strategies and practices that resemble those of foreign firms are more likely
to be adopted by these firms. However, Zhou ez 4/ (2003) from their survey of 620 firms
in 1999/2000 showed that social relations play a critical role in interfirm relationships in
addition to the use of contracts. Styles and Ambler (2003) also argue that there is a coexistence
of transaction and relational marketing in the Chinese business context. To our knowledge, no.
study has been conducted with regard to the complementary effect of relational governance to
formal contractual mechanisms in Chinese pork supply chains. A similar study has only been
carried out in Chinas vegetable supply chains (Lu, 2007). The findings of the present study
contribute to the important debate on the relationship between relational governance and
contractual governance mechanisms.

Fifth, past studies in transaction cost economics have focused on the relationship between
transaction attributes and the selection of different organizational arrangements (Hobbs,
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1996; Reimer, 2006). Relatively little research has been done with regard to the influence
of different organizational arrangements on the implementation of quality management
practices. Furthermore, in seeking solution for governance problems, transaction cost
economics only focuses on formal mechanisms, neglecting the important role of informal (or
social) mechanisms in reducing transaction costs. Our study confirmed the strong positive
effects of both contracts and relational governance on quality management.

Sixth, the significant positive effect of the prospector strategy on the relationships between
both supplier and customer quality management and firm performance contributes to the
strategic management literature, China is the largest and fastest growing emerging economy
in the world, with a substantially different market setting compared to Western countries (Luo
and Park, 2001). The specific configuration of business strategy and environment in this highly
uncertain and dynamic market needs special attention of the business firms to match their
competencies and capabilities to their strategic decisions. The findings of this study are in line
with the straregic management propositions in Western countries and thus enrich the theory.

7.3.2 Methodological contributions

The present study made two methodological contriburions. First of all, iterations were proved
to be useful in designing good quality questionnaires. Before the questionnaire was designed, we
visited 10 pork processors to get an insight into the practical situation of quality management
and how pork processors cooperated with their upstream suppliers and downstream customers.
This was very important, since no validated conscructs of supply chain integration and quality
management practices in China’s pork chains were available. A multiple-item questionnaire was
designed on the basis of the literature review, the research objectives and the initial company
visits. The measurements of the constructs were improved according to feedback from pre-
tests among academics and practitioners. Our study indicated thar supply chain integration
and quality management form second-order constructs. They have been validated by our
empirical study and thus can help our understanding of supply chain phenomena and qualicy
management in future studies of agri-food supply chains in China.

Second, two different analytical tools were proved to be successful in examining the proposed
relacionships among the major constructs of our study. Firstly, AMOS was applied to study
the joint impact of supply chain integration and quality management practices on firm
performance as well as the impact of supply chain management on quality management
practices. AMOS, an acronym for ‘Analysis of Moment Structures’ or in other words, the
analysis of mean and covatiance structures, has a dual approach: confirmatory factor analysis
and full structural equation modelling. Secondly, a component-based structural model
called Partial Leasc Squares (PLS) was applied to analyse the relationship among integrated
information technology, integrated logistics management, quality management practices
and firm performance and among transaction atcributes, governance stractures and quality
management practices. Unlike the covariance methodology developed by Joreskog (1969),
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which is based on maximum likelihood estimation and has special restrictions attached to it
(sample size and scale, parametric assumptions of notmality and independency of observations,
and use of reflective variables), the requirements of PLS with respect to sample size, scale
of variables and their distribution are minimal (Chin, 1998; Fornell and Bookstein, 1982).
Compared with the more popular structural equation modelling approach Lisrel (Steenkamp
and Baumgartnet, 1998), the PLS also has the merit of incorporating both formative and
teflective constructs in one model. The application of AMOS and PLS enriched the statistical
analysis of the empirical studies of pork supply chains in China. In this way we contributed to
their adoption in social science research.

7.4 Limitations of the study and directions for further research

The findings of this study should be evaluated by taking the following limitations into account.
Directions for further research are also given in this lasc section.

First, previous rescarch suggests that buyer-supplier relationships in supply chains might be
affected by the characteristics of the firms, for example the size of the firm. Kim (2006) found
that the degree of supply chain integration (SCI) might influence the performance of firms
of different sizes in different ways. Though SCI had a significant effect on firm performance
in both large and small firms, the direct effect of SCI in small firms was stronger while the
indirect effect of SCI on firm performance was more dominant in farge firms. Large firms
have already achieved considerable levels of SCI. Based on such high level of SCI, SCM
practice and competition capability have mote significant ditect effects on firm performance.
Therefore, there is an opportunity to further investigate whether there are differences for large
and small pork processors in implementing SCI and whether the degree of SCI contributes
differently to firm performance. Furthermore, differences may exist in the application of
specific supply chain integration strategies in firms of different size. For example, larger firms
are able to commit more resources to I'T and integrated logistics management and cthus may
achieve better performance.

Second, although our approach to gerring dara from the most knowledgeable informant is
consistent with prior research on vertical relationships (e.g. Heide and John, 1990; Poppo and
Zenger, 2002), the dependence on a single respondent for data on buyer-seller relationships
suggests the possibility of common method bias (the divergence between observed and true
relationships among constructs, mostly due to bias from measurement method). Further
studies could use multiple data sources of buyer-supplier relationships to improve the reliabilicy
of the measures and increase the confidence in the resules.

Third, the generalisability of our results must be carefully considered. The sample of China’s
potk processors may reflect some unique characteristics. It is imperative to replicate the
present study in other research settings to see whether the findings are robust. Furthermore,
the analysis is cross sectional in nature and provides only static snapshots of SCI and quality
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management and their impact on firm performance. Research needs to extend from this
static analysis of SCI and QM practices towards a more dynamic analysis by taking into
account firms’ involvement into SCI and QM in different petiods of time. This will provide a

worthwhile undertaking for further study.

Fourth, the operationalization of the comperitive strategy is limited in scope. In addition o
the prospector strategy, thete are three other strategics: Analyser, Defender and Reactor. A
large number of studies that examine the relationship between strategic types and performance
suggest that organizational performance will be {a) equal in Defender, Prospector, and Analyser
organizations; and (b} lower in reactor organizations (Conant e7 4l., 1990). Previous research
has indicated that the company’s strategy should be aligned properly with the different
development stages of the company (e.g. Sharif, 1994). Empirical findings also show that firms
having low cost Defender strategy have the least benefits from using advanced manufacturing
technology and quality management systems (e.g. Dean and Snell, 1996). Some studies also
found significant positive relationships between a combination of the above mentioned
strategies and firm performance. As the lacgest developing country in transition, there is a
coexistence of different markets in China. Future research could be directed to the moderating
relacionship between different types of business strategy and firm performance.
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Appendices

Appendix A. Questionnaire for pork slaughterhouses and

processors

The tracking number included here is for internal use only. .........

|. General profile

L.
2.

How many years have you been working in the pork processing business?
How long have you been working in this company?
What is your main responsibilicy?

O general manager 01 deputy manager O production manager

{1 quality control manager (1 marketing manager

1 financial and office administrator O others

Your company is:

O State-owned 3 Collectively-owned O Private 1 Joint venture
0 Private and sharcholding

Your company is:

O potk slaughtering firm 1 pork further processing firm
O pork slaughtering-processing integrated firm
Which markets do your products serve?

O Local market %
(1 Other cities/areas in the province .. %
0 Other cities/areas in China %
O International market %
0O Others, e.g. 9%
Total 100%

Who are your direct suppliers and the percentage (Note: only for staughterhouses and
integrated pork processors)?

0 Agents (middlemen) %

O Specialised hog producers ..%  {more than 50 to less than 9, 999 hogs
pet year)

00 Household farmers ..%  (under 50 hogs per year)

0O Commercial big farms %  (more than 10,000 hogs per year)

O Own pig farm (invested by the company ...%, joint venture ..%)

0O Others, e.g. %

Total 100%

Who are your direct suppliers and the percentage (Note: only for processors and integrated
firms)?
O pork wholesale market O middlemen O slaughterhouses 0 Others, e.g.
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8. Who are your buyers and the percentage of the purchase?

O Supermarkets %
0 Wet marker .
O Franchise shops %
O Meat wholesale markets %
0O Own shops %
O Grocery stores %
3 Orthers, %
Total 100%

9. Number of employees in your company

10. Total turnover of pork slaughtering and processing (10, 000 Yuan)

11. Have you ever heard of supply chain management? 3 Yes O No
If yes, please explain what is SCM?

2. Constructs

Please indicate the number that best reflects your judgment with regard ro your company. On
the Likert scale, ‘I’=not true at all or totally disagree; ‘4’=neutral and ‘7’=totally true or
torally agree.

Part I: Upstream model (the relationship between the pork processing firms and their most
important suppliers}

Construct ‘Supply Chain Integration’ (SCI)

Internal integration

Integl: We have a team involving different departments to decide jointly about company
objectives.

Integ2: We have 2 good team to discuss and solve operational problems joincly.

Integ3: We have a good information management system covering different departments.

External integration

Exintup1: Qur company works with our most important suppliers to make production plans.

Exintup2: Our company participates in the sourcing decisions of our most important suppliers.

Exintup3: Our most important suppliers provide us with the inventory data of hogs (meat)
they have.

Exintup4: We share risks with our most important suppliers {Deleted after exploratory factor
analysis).

Supplict-buyer relationship coordination

Coordupl: Our most important suppliers are trustworthy.

Coordup2: Our most important suppliers and our company deal with problems that arise in
the course of cooperation.
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Coordup3: We have cooperated with our most important suppliers for a long time.
Coordup4: We frequently measure the performance of our most important suppliers (with
‘once less than 6 months’ ranking 7, ‘once every year” 4) {Deleted)

Integrared information technology
Infoup: For most of the times, we share information with our most important suppliers by
using e-mail/fax.

Integrated logistics management

Logis: We can organise production in an efficient way according to market information.

Logisupl: Our logistics activities are well integrated with those of our most imporrant
suppliers.

Logisup2: We work together with our most imporeant suppliers to reduce logistics costs
instead of the internal cost of the company.

Construct ‘Quality Management Practices’ (QMP)*°

Management leadership

QMP1: The quality strategy of our company is based on long-term planning.

QMP2: Our managers actively participate in quality improvement processes (Deleted).

QMP3: Our mid-managers are trained frequently in quality management practices.

QMP4: Our employees are rewarded for quality improvement suggestions (Deleted).

QMPS5: We train our employees how to implement quality practices frequently.

QMP6: Qur company has very good quality assurance systems (HACCP, ISO 9000 series or
15Q14000).

QMP7: We can trace and track products from field to table.

QMP8: We make an effort in making quality goals and policies understood in the departments
of our company.

Supplier quality management

SQM1: Our most important suppliers are selected based more on quality than on price.

SQM2: We pay our most important suppliers a premium for good quality pigs.

SQM3: We provide our most important suppliers with feed and technology in order to get
good quality hogs (Deleted).

SQM4: We check the quality of the pigs (meat) delivered by our most important suppliers
frequently (with ‘once every year” ranking 4).

30 Exploratory factor analysis for construct ‘quality management practices’ turned out to be five sub-dimensions
instead of the original four identified. We rename the sub-dimensions as ‘in-company quality management’
(measared by QMPI, QMP6 and QMP8), ‘employee involvement in quality management’ (measuted by
QMP3, QMP4, QMPS and PM2), ‘quality design’ (measured by QMP2, QMP7, Designl, Design2), ‘process
management’ (measured by PM1 and PM3), and ‘supplier quality management’ {measured by SQM1, SQM2,
SQM3 and SQM4).
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Quality design

Designl: We focus more on quality than on price in developing new products/services.

Design2: The employees of our company are well informed about the procedures and operation
standards.

Process Management

PM1: Our company has a well-developed cold chain (from production to distribution and
selling}

PM2: Our mid-level managers inspect the work floor on a regular basis to check all operational
processes.

PM3: We pay great actention to in-process inspection, review or checking in pork production.

Construct ‘Asset Specificity’

Assetl: If we switch to other products, we would lose a lot of investment in facilities and
human resources (Deleted).

Asset2: If we switch to new suppliers, we would lose a lot of investment in time and effort in
establishing relationship with our former key suppliers.

Asset3: We invested a lot of time and effort in maintaining collaborative relationship with ous
most important suppliers.

Construct ‘Uncertainty’

Uncertaintyl: The amount of hogs (meat) supplied by our most important suppliers is always
stable.

Uncertainty2: Quality of hogs (meat) supplied by our most important suppliers is always
stable.

Uncertainty3: The price of the hogs (meat) we arrange with our most important suppliers is
always stable.

Uncertainty4: If the supply is not stable, our production will be influenced greatly (Deleted).

Construct ‘Governance Structure’

Spot market
Spot: Most of hogs (meat) are purchased through spot market transaction.

Conrractual governance mechanism

Contract: We always trade with most important suppliers on the basis of contract (Please
judge the score according to the availability of following clauses in the contract:
price, quantity, quality, delivery time and place, rights and obligations, and way of
conflict settlement).

204 Supply chain integration, quality management and firm performance



Appendices

Relarional governance mechanism

Relationall: We have an exuremely collaborative relationship with our most important
suppliers.

Relational2: We share long- and short-term goals and plans with our most important suppliers
(Deleted).

Relational3: We expect our most important suppliers to work with us for a long time.

Relational4: We can rely on our most important suppliers to keep their promises.

Construct ‘“Government Support’

Supportl: Government authorities provide financial support to our company (tax reduction,
and other financial preferential treatment to company’s business operation.)

Support2: Government authorities provide technological support (technical know-how,
research programs, employee training, etc.) to improve our R&D capacity.

Construct ‘Competitive Strategy’

Prospectorl: Our company's strategy focuses on offering a wide range of products for different
ma[‘kcts.

Prosepctor2: Consumers like our products because the brand(s} of our pork products is (are)
more competitive than our main competitors.

Prospector3: Qur company has a good repucation among both the customers and the
consutners.

Dependent variable ‘Firm Performance’ (FP)

Sales growth
FP1: Total volume of our company has grown faster than that of our main compericors in the
last chree years.

Matket share
FP2: Market share of our company has increased faster than that of our main competitors in
the last threc years.

Profitability
FP3: We achieved betrer profitabilicy than that of our main competitors in the last three years.

Perceived customer Satisfaction

FP4: We achieved better customer satisfaction on product quality than our most important
competitors in the last three years.
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Control variables

Company ownership: Your company is:

0 State-owned ] Collectively-owned [ Joint venture 3 Private and share holding
Size: Please give the number of employees of your company in 2004.

Part II: Downstream model (the relationship between the pork processing firms and their
most important customers)

Construct ‘Supply Chain Integration’ (SCI)

Inrernal integracion

Integl: We have a team involving different departments to decide jointdy abour company
objectives. (suppressed due to factor loadings below 0.4 in principal component
analysis)

Integ2: We have a good team to discuss and solve operational problems joindy.
(suppressed due to factor loadings below 0.4 in principal component analysis)

Integ3: We have a good informarion management system covering different departments.

External integration

Exintds1: Our company works with our most important customers to make production plans
(Deleted).

Exintds2: Our most important customers provide us wich sales forecast for the products our
company sells to them.

Exintds3: Our company works together with most important customers to promote our
products.

Exintds4: We share risks with our most important customers.

Supplier-buyer relationship coordination

Coordds1: Our most important customers are trustworthy.

Coordds2: Our most important customers and our company deal with problems that arise in
the course of cooperation.

Coordds3: We have cooperared with our most important customers for a long time,

Coordds4: We frequently measure the performance of our most important customers (with
‘once less than 6 months’ ranking 7, ‘once every year’ 4) (Deleted)

Integrated information technology

Infods1: Our most important customers share sales information with us through information
management systems.

Infods2: Most of the time, we share information with our most important customers by e-mail.

Infods3: We have an ERP system in communication with our most important customers.
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Integrated logistics management

Logis: We can organise production in an efficient way according to market information.

Logisdsl: Our logistics activities are well integrated with those of our most imporrant
Customers.

Logisds2: We work together with our most important customers to reduce fogistics costs
instead of the internal cost of the company.

Construct ‘Quality Management Practices’ (QMP)3!

Customer quality management

CQMI: We involve our most important customers in quality improvement process.

CQM2: Our most important customers pay more attention on quality than on price.

CQM3: Before commencing business with our most important customers, we make sure of
the clean environment.

Construct ‘Asset specificity’

Assetl: If we switch to other products, we would lose a lot of investment in facilities and
human resources {Deleted).

Asset2: If we decided to stop working with our most important customers, we would be
wasting a lot of knowledge regarding their method of operation.

Asset3: We invested alot of time and effort in maintaining collaborative relationship with our
most important customers.

Construct ‘Uncertainty’

Uncertaineyl: The demand of our most important customers is always stable.

Uncertainty2: The quality specification of the products demanded by our most important
customers is always stable.

Uncertainty3: The price of the products we arrange with our most important custorners is
always stable.

Uncertainty4: The unstable demand from our most important customers greatly influences
our planning.

31 Exploratory factor analysis for construct ‘qualicy management practices’ turned out to be five sub-dimensions
instead of the original four identified. We rename the sub-dimensions as ‘in-company quality management’
{measured by QMP1, QMP6 and QMPB), ‘employee involvement in quality management’ (measured by QMP3,
QMP4, QMPS5 and PM2), ‘quality design’ (measured by QMP2, QMP7, Designl, Design2), ‘process management’
(measured by PM1 and PM3), and “customer quality management’ {measured by CQM1, CQM2 and CQM3).
Apart from ‘customer quality management’, the other sub-dimensions are all company specific scales. As they are
the same with those in the upstream model, please refer the upstream model for detailed questions.
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Construct ‘Governance Structure’

Spot market
Spot: Most of our potk products are sold through spot market transaction.

Contractual governance mechanism

Contract: We always trade with most important customers on the basis of contract {Please
judge the score according to the availability of following clauses in the contract:
price, quantity, quality, delivery time and place, rights and obligations, and way of
conflict settlement).

Relational governance mechanism

Relationall: Our most important customers have an extremely collaborative relationship with
us.

Relational2: We share long- and short-term goals and plans with our most important customers
(Deleted).

Relational3: We expect our most important customers to wotk with us for a long time.

Relational4: We can rely on our most important customers to keep promises.

Constructs ‘Government Support’ and ‘Competitive Strategy; dependent variable ‘Firm

Performance’ and control variables are the same as the upstream model. Please refer to
them for more details.
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Appendix B. Protocol for in-depth interviews

The major questions used in the interviews are:

1.

Respondent information

a. How long have you been working in this sector/company?

b. Whar is your function in the company?

The company profile

When was the company established?

Is pork slaughtering/processing always the core business of the company?

How many people are employed by the company?

What was the turnover for pork products in 2002 and 2004 and what are your forecasts

for the next 3 years?

Procurement channels and marketing channels of pork products and their percentages.

Govetnance structure

a. What major governance mechanisms are used with the supplicrs (upstream partners)
and buyers (downstream partners) of your company? What is the impact of these
mechanisms on the quality managemenc?

b. Whatchangeshave occurred in the governance structure in buyer-supplier relationships?

¢. What transactional specific investments your company has made in relation with your
most important suppliers and customers?

d. What is the impact of long-term relational governance mechanism on the buyer-
supplier relationships? How does it affect the transaction characteristics, especially
transaction specific investment and uncertainty?

¢. What is the relationship berween the relational governance and the other two
governance mechanisms, spot market and contractual governance?

f. How does relational governance influence quality management?

Supply chain integration activities

a. How does your company work together with your upstream suppliers and downstream
customers in information and communication technology and [ogistics management?

b. What information do you share with your exchange partners?

Quality management practices

a. What quality management standards do you follow ?

b. What are the major practices in quality management? What is their impact on firm
performance?

¢. What is the impact of buyet-supplier relationship on quality management?

d. Howdoesinformation technology and logistics managementaffect quality management
in your company?

Competitive strategy

a. Which is more important to your company in market expansion, cost leadership,
differentiation and market leadership through innovation and brand construcrion?

b. What is the impact of your strategic decision on the relationship between quality
management and firm performance?

o ogp
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8. Quality management system and government support

a.

b.

How does the qualicy management system of the government influence your quality
management?

What are the major financial and technological supports to pork sector? Can your
company benefit from these supports?

9. Firm performance
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b.

Are you satisfied with hog supply and hog quality? And are your customers satisfied
with your products? Do you have a customer service department?
What are the major indicators you use in measuring firm performance?

¢. Did you achieve the targeted proficability in the past three years?
d.

What are your expectations as regards pork processing in the next 3 years?
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Appendix Cl. Factor analysis for constructs SCl and QMP
(Upstream model, n=229)

Item code Corrected--item Factor Factor Cronbach’s
total correlation loading alpha

Integl 0.640 -0.788 Internal integration 0.787

Integ2 0.665 -0.871

Integ3 0.610 -0.606

Exintupl 0.536 0812 External integration 0.773

Exintup2 0.632 0.869

Exintup3 0.700 0.760

Exintup4 0.519 0.525

Coordupl 0.550 0.907 Buyer-supplier relationship 0.658

Coordup2 0.500 0.652 coordination

Coordup3 0.503 0.750

Coordup4 0.263 -

Infoup - 0.920 Integrated 1T & logistics 0.855

Logis 0.700 0.815 management

Logisup] 0.570 0.928

Logisup2 0.703 0.686

QMP! 0.629 0.713 In-company quality management 0.84%

QMP§ 0.780 0.904

QMP8 0.752 0.800

QMP3 0.634 0.813 Employee involvement 0.750

QMP4 0.394 -

QMP5 0.577 0.747

PM2 0.542 0.885

SQM| 0.658 0.894 Supplier quality management 0.778

SQM2 0.569 0.769

SQM3 0.150 -

SQM4 0.629 0.689

QMP2 0.454 - Product/service design 0714

QMP7 0.522 0.887

Designl 0.591 0.753

Design2 0.502 0.790

PMI 0.644 0.8l Process management 0.783

PM3 0.644 0.808

Note: Extraction Method for both SCl and QMP constructs: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization. Rotation converged in B iterations for SC
construct and 3 iterations for QMP construct.)

Supply chain integration, quality management and firm performance 211



Appendices

Appendix C2. Factor analysis for constructs SCI and QMP
{(Downstream model, n=229)

item code Corrected--item Factor Factor Cronbach’s
total correlation loading alpha

Integl Suppressed in principal component  Internai integration -

Integ2 analysis {factor loadings <0.4).

Integ3 - -

Exintdsl 0.410 - External integration 0.760

Exintds2 0.659 0.779

Exintds3 0.589 0.823

Exintds4 0.532 0.702

Coorddsl 0.541 0.874 Buyer-supplier relationship 0.721

Coordds2 0.556 0.601 caordination

Coordds3 0.564 0.833

Coordds4 0.120 -

Infodsl 0.634 0.934 Integrated IT 0.819

Infods2 0.723 0.807

Infods3 0.696 0.600

Logis 0.670 0.843 Integrated logistics management 0.793

Logisds| 0.682 0.941

Logisds2 0.568 0.685

QMPI 0.62% 0.695 In-company quality management 0.849

QMPé 0.780 0.924

QMP8 0.752 0.882

QMP3 0.634 0.843 Employee involvement 0.750

QMP4 0.3%94 -

QMP5 0.577 0.774

PM2 0.542 0.832

CQM| 0.643 0.962 Customer quality management 0.839

CQM2 0.756 0.743

CQM3 0.728 0.942

QMP2 0.454 - Product/service design 0714

QMF7 0.522 0.887

Designl 0.591 0.703

Design2 0.502 0.760

PMI 0.644 0.931 Process management 0783

PM3 0.644 0.822

Note: Extraction Method for both SCI and QMP constructs: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Narmalization. Rotation converged in |0 iterations for SCI
construct and 4 iterations for QMP construct.)
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Appendix DI. Loadings and cross loadings

(upstream model, n=219)

To make the tables easy to read, we omitted the correlations below 0.5.

Appendices

Construct Scale I 2 3 4 6
I. Asset specificity Asset? 0.922
Asset3 0.855
2. Uncertainty Uncertaintyl 0.848
Uncertainty2 0.755
Uncertainty3 0.790
3. Spot market Spot 1.000 -0.536
4. Contractual governance Contract 1.000
mechanism
5. Relational governance  Relationall 0.834
mechanism Relational3 0.779
Relational4 0.757
6. Quality management In-company QM -0.546 0.916
practices Supplier QM 0.870
Employee involvement 0.535
Quality design 0.639
Process management 0.877
Note: The bold numbers indicate the loadings of the items to the corresponding construct.
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Appendix D2. Loadings and cross loadings (downstream
model, n=219)

To make the tables casy to read, we omitted the correlations below 0.5.

Construct
I. Asset specificity

2. Uncertaincy

3. Spot market

4. Contractual governance
mechanism

5. Relational governance
mechanism

6. Quality management
practices

Scale

Asset2
Assetd
Uncertainty!
Uncertianty2
Uncertainty3
Uncertainty4
Spot

Contract

Relationall

Relational3
Relational4
In-company QM
Customer QM
Employee involvement
Quality design

Process management

0.875
0.919

2

0.790
0.798
0.795
0.712
-0.515

3

1.000
-0.722

-0.593

4

0.532

] 6
-0.589
0.955 0.532
0.628
0.672
0.894
0.569
0.587
0.675
0.845

Note: The bold numbers indicate the loadings of the items to the corresponding construct.
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Appendix E. Factor analysis for prospector strategy and

government support
Variables Indicator CITC* Factor Cronbach’s
loading alpha
Prospector strategy Prospectorl 0.54 0.78 077
Prospector? 0.64 0.86
Prospector3 0.66 0.87
Government’s financial and Supportl 0.68 0.93 0.8
technological support Support2 0.68 0.90
Control variables Organisational status (ownership)*: Your company is:

O State-owned [ Collectively-owned
O Private and share holding
Please give the number of employees of your company in 2004,

01 Joint venture

* Dummy variables are used in the regression analysis. State-owned and collectively owned firms are
coded as ‘I’ (the base group); the foreign joint ventures are coded as *2’; and private and shareholding

firms are coded as ‘3"
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Appendix F. Proposed hypotheses with the empirical results

Hypotheses

Joint impact of supply chain integration and QM practices
Hla: Suppiy chain integration—firm performance
HIb: Quality management practices—firm performance
HIl¢: Supply chain integration—QM practices

Upstream
model
(Relationship

Dovwnstream
model
(Relationship

with suppliers) with customers)

Not supported
Supported
Supported

Not supported
Supported
Supported

Impact of integrated information technology, logistics management and QM practices

H2a: integrated IT — firm performance
H2b: Integrated logistics management—>firm performance
H2c: Integrated |T—integrated logistics management
H2d: Integrated {IT—QM practices
H2e: Integrated logistics management—QM practices
H2f: QM practices—firm performance

mpact of transaction attributes and governance structure
H3a: Asset specificity—spot market
H3b: Asset specificity—Contractual governance
H3c: Asset specificity—Relationaf governance
H3d: Uncertainty—spot market
H3e: Uncertainty—Contractual governance
H3f: Uncertainty—Relational governance
H3g: Relational governance—Contractual gavernance
H3h: Spot market—QM practices
H3i: Contractual governance— QM practices
H3j: Refational governance—QM practices

Impact of QM practices and government support
H4a: In-company QM—firm performance
H4bi: Supplier QM—firm performance (upstream model)
H4b2: Customer QM—firm performance (downstream

model)

H4c: Employee involvement in QM—firm performance
H4d: Quality design—firm performance
H4e: Process management—firm performance
H4f: Government support—firm performance

Supported
Supported
Not supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported

Supported
Supported

Supported
Nat supported
Supported
Supported

Not suppoited
Not supported
Supported
Supported
Supported
Supported

Supported
Supported
Supported
Supported
Supported
Not supported
Supported
Supported
Supported
Supported

Supported
Negative
Supported
Nat supported

Supported
Supported
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Appendix F. Continued.

Hypotheses Upstream Downstream
model model
(Relationship  (Relationship
with suppliers) with customars)

Moderating role of competitive strategy {Prospector strategy)
H5a: Prospector strategy strengthens the link between  Rejected Rejected
in-company QM and firm performance
H5bl: Prospector strategy strengthens the link between  Supported
supplier QM and firm performance (upstream
model)
H5b2: Prospector strategy strengthens the link between Supported
customer QM and firm performance {downstream
model)
H5c: Prospector strategy strengthens the link between  Not supported Not supported
employee involvement in QM and firm performance

H5d: Prospector strategy strengthens the link between  Supported Not supported
quality design—firm performance
H5e: Prospector strategy strengthens the link between  Supported Not supported

process management and firm performance
HS5f: Prospector strategy strengthens the link between  Not supported Not supported
gavernment support and firm performance
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Since 1990, China has grown into the largest pork production country in the wosld. With an
output of more than 51 million tonnes in 2006, China was responsible for more than 50% of
the world's total production. Yet even though government authorities have been promoting
pork exports over the past two decades in order to raisc farmers’ income and enhance che
competitiveness of the sector, the proportion of exports has only been around 1% of toral
pork production. One of the biggest stumbling blocks to higher exports has been the poor
quality and safety of the products. Another bottleneck is the fragmentation of production,
processing and distriburion in the Chinese pork sector and the lack of coordination
between the subsequent supply chain links, all of which negatively impacts (international)
customer relationships as well as the quality and safety of products. Concerns about quality
and safety among domestic consumers have also been increasing due to several sector-wide
incidents related to pork products, such as the outbreak of Streprococens suis in June 2005 and
Clenbuterol contamination in November 2008. In a related food safety incident, a scandal
in 2008 involving milk for infants adulterated with melamine brought disaster to the entire
daity industry in China.

To survive in this dynamic environment, firms increasingly look for ways to improve quality
management in order to be competitive and improve firm performance. Supply chain analysis
is of vital importance to reach this objective. Existing literature stresses the importance of
supply chain quality management to firm performance; however, the factors that underlie
the process of achieving good quality and supply chain management are largely unexplored,
especially in developing countries. Therefore, our study aims to identify these factors and how
they contribute to higher performance of pork processing firms in China.

Research questions

'The challenge of this research is to study buyer-supplicr relationships from both a supply chain
management and quality management perspective. This study focuses on how combined supply
chain and quality management can improve firm performance and investigates relationships
between specific (total) quality management and supply chain management practices, in
particular logistics and information management.

Since the pork supply chains in China include many buyers and suppliers, the complexity of
business relationships makes the use of diversified governance mechanisms necessary for firms
to manage transactions. Spot market transactions are the most commonly used governance
mechanism in China. In addition, contracts and informal relational governance structures are
also used in business relationships. It is therefore interesting to explote the impact of different
governance mechanisms on quality managemenc practices.
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Firms are operaring in an increasingly stringent environment. Both internal and external
factors, such as firm strategy and pressure from the business network (e.g. government, buyers
and suppliers) influence firm performance. Besides market forces, in China the government
in particular plays an important role in structuring the pork industry. Thus, it is important
for firms to find the right balance between the relevant contingencies in the business
environment (external fit) and the firm’s internal resources, competencies and capabilities
(internal fit). For potk processing firms, good quality management practices are critical
resources and competencies for gaining competitive advantage in the marketplace. Therefore,
the firm’s competitive strategy may have an important impact on the way it performs quality
management and on its overall performance.

To address these issues, five research questions are formulated:

1. What is the joint impact of supply chain integration and quality management practices on
firm performance in the pork processing industry in China?

2. How do information technology and logistics management interact with quality
management practices and how do they influence the performance of pork processing
fiems in China?

3. Whar is the relationship between governance mechanisms and quality management
practices in China’s pork processing industry?

4. What is the influence of specific quality management practices on firm performance and
what is the role of firm strategy to moderare this relationship?

5. What is the impact of government support on firm petformance and whar is the role of
firm strategy to moderate this relationship?

Research model and methodology

‘This study integrates various theoretical perspectives, namely supply chain management,
total quality management, transaction cost economics, and contingency theory. Supply
Chain Management emphasises the fundamental role of integration of key activities in
buyer-supplicr relationships. High levels of internal and external integration, integrared
information technology and integrated logistics management and relationship coordination
are considered critical to higher firm performance. Total Quality Management emphasises
the importance of quality management practices in improving firm performance, for example,
applying quality management systems in business operations, managing supplier/customer
quality management, and involving employees to improve quality design and process
management. Using these five dimensions, quality management in a supply chain perspective
can be analysed. Transaction Cost Economics points at the influence of transaction attributes
(asset specificity and uncertainty) on the choice of governance mechanisms as well as the
importance of governance mechanisms in relation to quality management practices. The
effect of competitive strategy on the relationships between quality management practices and
government support {external impact) and between quality management practices and firm
performance is underlined by Contingency Theory. The key clements in these theories were
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Figure 1. Research framework.

developed into an integrated rescatch framework (see Figure 1) to analyse pork supply chain
integration and quality management and their relationships with firm performance.

A mixed methodology was used, combining both semi-structured interviews and a large-scale
survey carried out among Chinese potk slaughtering and processing firms, Three steps were
followed in developing the measures and conducting empirical studies. The fiest step started
with theory research followed by pilot studies in selected pork processing firms and academic
institutions in 2004. The objective of this step was to get more theoretical and practical insight
into Chinese pork supply chain integration and quality management practices and their
links with firm performance. Due to limited number of empirical studies on supply chain
integration and quality management in China, insight from practitioners and researchers was
very important for the reliability and validity of the scales to be used in the survey. In the
second step, a farge-scale survey of the pork processing sector in two provinces in eastern
China (Jiangsu and Shandong) and one municipaliry (Shanghai) was conducted in 2005. Data
collection was conducted through personal interviews at more than 250 pork slaughtethouses
and pork processors. In total, 229 valid questionnaires were used for the analysis. The third
step was to verify the findings from the carlier quantitative part of the rescarch chrough in-
depth case studics carried out in 2007 among 5 pork processing firms in the survey area.

Data were analysed by applying structural equation modelling. We identified two refationships
in our study. The relationships between the pork processing firms and their most important
suppliers were reflected by the upstream model, while the downstream model reflected the
relationships berween the firms and their most important buyers. For the operationalization
of the variables in the conceptnal model, please refer to Section 3.3.1 and Section 5.4.2 for
more decails.
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Results and conclusions

With regasd to the first research question What is the joint impact of supply chain integration
and quality management practices on firm performance in the pork processing industry in
China’, this study has shown that quality management practices are directly linked to firm
performance, while supply chain integration is indirectly linked to firm performance through
quality management practices in the two models. It was concluded that pork processing firms
can expect to achieve higher performance through collaboration in quality management in
buyer-supplier relationships.

Another important finding of this study was the significant positive relationship between
supply chain integration and quality management practices. The firms integrate more with
their customers than with their suppliers in most of the dimensions, especially in external
integration and integrated information technology and logistics management.

'This brings us to the second research question “How do information technology and logistics
management interact with quality management practices and how do they influence the
performance of pork processing firms in China’. Since the relationships between integrated
information technology and firm performance and between integrated logistics management
and firm performance are much stronger between the pork processing firms and their buyers
than they are with their suppliers, we focused on the downstream model. Our findings indicated
that neither integrated information technology nor integrated logistics management made
significant contributions to firm performance. The explanation might be thar application of
modern information technologies (e.g. Enterprise resource planning, information antomation)
is still limited among China’s pork processing firms. Morcover, poor infrastructure and
inventory management hinder the efficiency and effectiveness of logistics. On the other
hand, the application of integrated information technology did contribute significantly to the

1 Integrated information
technology

Quality management

practices Firm performance

¥

Integrated logistics
management

—p Significant positive relationships

Figure 2. Path diagram for research question 2 for the downstream model,
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logistics management of the pork processors and both integrated information rechnology and
logistics management contributed significantly positively to quality management practices.
‘The path diagram to achieve firm performance is shown in Figure 2.

Regarding the third research question ‘What is the relationship between governance mechanisms
and quality management practices in China’s pork processing industry’, this study provides
empirical evidence that for both models, the degree of asset specificity and uncertainty does
matzer in the alighment of governance structures in pork supply chains. With increasing
asset specificity and uncertainty, the potk processing firms applied more formal contractual
and informal relational and less spot market governance mechanisms in order to safeguard
investments and reduce risks of opportunistic behaviour on the part of their exchange partners.
This finding is in line with the domain of transaction cost economics and relational marketing
theory.

Interestingly, our study showed mixed findings with regards ro the impact of asset specificiry
and uncertainty on the use of relational governance in the upstream and downstream models.
In their relationships with customers, the pork processors appear more concerned about long-
term cooperation and trust in the presence of asset specificity, which is in clear contrast to their
relationships with hog or meat suppliers. The most likely explanation is that in order to secure
and expand their martket channels, firms had more specific investments in their relationships
with their customers. For example, firms are confronted with more human asset specificity in
dealing with business transactions in the downstream chain. On the other hand, we found a
significant positive relationship only between the pork processors and their most important
suppliers in the presence of uncertainty. This might be explained by the innate volatility of
feed and hog supply in swine production. Therefore, long-term relationships are critical for
pork processors to secure raw matetials.

Qur study supported the positive relationship between more integrated governance
mechanisms (contract and relational governance mechanisms compared to spot market
transactions) and the use of quality management practices in pork processing firms in China.
As suggested by existing literature, our study indicates that contracts can reinforce monitoring,
reduce opportunistic behaviour in buyer-supplicr relationships and improve quality. In
addition, relational governance mechanisms can help the pork processors to develop long-term
cooperative relationships. The commitment developed in these trusted relationships facilitates
quality management in both upstream and downstream relationships. Our empirical analyses
also indicated complementary effects between formal contractual and relational governance
mechanisms in buyer-supplier relationships. Because the legal system is under-developed in
China, the combination of formal and informal governance mechanisms seems to be che best
alternative toward achieving supply chain-wide quality management. The results of these
analyses are indicated in Figure 3.
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Figure 3. Path diagram for research question 3.

Noate: The significant impact of asset specificity on relational governance is only found in the
downstream madel. The significant impact of uncertainty on relationgl governance is only found in
the upstream model.

The fourth research question was ‘What is the influence of specific quality management practices
on firm performance and what is the vole of firm strategy to moderator this relationship. Qur
quantitative analysis revealed several important findings:

e In-company quality management, employee involvement in quality management and
process management are positively related to firm performance in both models. This
reaffirms the significant importance of quality goals, quality standards, quality systems
and employee involvement in quality management to improve firm performance. The
positive impact of process management on firm performance indicates that higher firm
performance largely depends on quality conformance from the incoming raw matetial to
production processes, including reducing input and process variation.

o Supplier quality management shows a positive association with firm performance.
However, in contrast to our expectation, a positive relationship between customer qualicy
management and performance in the downstream model has not been found. The increase
in customer quality investments and low profit margins due to intense competition might
explain the negative impact of customer quality management on firm performance. Pork
processors have to make high specific investments in cold chain facilities and sanitation
to guarantee high quality. Confronted with powerful retailers, pork processors are usually
not in a position to negotiate a favourable profit margin. However, pork processors greatly
value this business relationship as these retailers, in contrast to traditional wet markets,
represent modern marketing channels and help to promote the image of the processors.
The results of this part of the analysis are indicated in Figure 4.
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Figure 4. Path diagram for the relationship between specific QM practices and firm performance.

¢ Qur empirical findings indicate that an innovative prospector strategy of a company hasa
significant impact on performance. One of the most important resules of this study is the
significant positive cffect of this strategy on strengthening the relationships between both
supplier and customer quality management and firm performance. This again reaffirms
the shift of the management mindset from product-oriented internally driven qualicy
management to customer-otiented supply chain driven quality management.

Regarding the fifth rescarch question ‘What is the impact of government support on firm
performance and what is the role of firm strategy to moderate this relationship’, our research
findings reveal that the financial and technological support of government authorities had a
significant positive impact on pork processors’ firm performance. Government authorities are
quite powerful, showing clear interest in food safety and quality management and trying to
improve food quality via rules, procedures and inspection. Another important aspece is the
govetnment effort to promote the R&D capabilities of potk processing companies. However,
our study failed to find a moderating effect of the Prospector strategy in the relationship
between government support in finance and rechnology and firm performance.

Managerial implications
This research has several important implications for managers in the pork processing industry.
Fitst, fitms are recommended to invest in quality management to achieve higher performance.

Quality management turns out to be critical to generating sales growth, improving customer
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satisfaction and providing profits for Chinese pork processing firms. As many companies put
ie: ‘Quality is the life of the enterprise’ Firms that wish to improve their performance should
therefore invest in quality management, especially in in-company quality management,
supplier quality management, employee involvement in qualicy management and process
management.

Second, firms are recommended to strive for integrared quality management systems at the
supply chain level to improve firm performance. Firms have to tightly integrate their processes
with suppliers and customers to cope with complex quality management pressures because if
consumers lose confidence in the safery and quality of food, it affects all the stakeholders in
the supply chain.

Third, pork processing companies in China are recommended to align their buyer-supplier
relationships on the basis of appropriate governance regimes. Supplier quality control is of
essential importance since pork processing firms regularly face problems in monitoring the
quality and safety of raw materials. To guarantee a reliable supply of quality pork products,
the managers of pork processing firms in China should not only develop more integrated
governance regimes, such as contractual governance, but also usc relational governance to
collaborate with their supplicrs and buyers in long-term relationships, thereby reducing
information and screening costs and reinforcing trust amongst chain members.

Fourth, a prospector strategy may support positive effects of quality management practices
on firm performance. Firms that focus more on new products and markets and less on {low)
cost-driven activities showed a strong positive link between customer quality management
and performance. Therefore, our research findings indicate that a prospector straregy can be
an appropriate strategy for pork processors in China’s highly complex and dynamic market.
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Sinds 1990 is China de grootste producent van varkensviees in de wereld. De productie van
meer dan 51 miljoen ton in 2006 was meer dan de helft van de totale wereldproductic. De
overheid heeft getracht de export te bevorderen met de bedocling om het inkomen van de
boeren te vergroten en meer concurrentie te krijgen, echeer slechts 1% van de productic werd
geéxporteerd. Een van de belangrijkste knelpunten voor de export van vieesproducten is
de slechee kwaliteit en veiligheid. Ander knelpunten zijn de fragmentatie van productic en
distributie van de sector en het gebrek aan codrdinatie tussen de schakels in de keten dic
ecn negaticve invloed hebben op zowel (internationale) klantencelaties als op de kwalireit
en veiligheid van de producten. De zorg om kwaliteit en veiligheid van voedingsproducten
is de laatste jaren toegenomen door verschillende schandalen rond voedingsmiddelen in
China, zoals de Streptococcus suis problemen in 2005 en de Clenbutoral voedselvergiftiging in
november 2008, In hetzelfde jaar heeft her melkschandaal, waarbij grote bedrijven melamine
aan de melk voor zuigelingen hadden tocgevoegd, desastreuze gevolgen voor de Chinese
zuivelindustrie gehad.

Om te overleven in deze dynamische omstandigheden hebben bedrijven zich geriche op
verbetering van kwaliteitsmanagement, om concurrerend te kunnen blijven e¢n om de
resultaten van de bedrijven te verbeteren. Hiertoe is analyse van de voedselketen van groot
belang. Immers, ook de literatuur benadruke het belang van ketenkwaliteitsmanagement voor
de prestaties van bedrijven.

Echter de factoren dic ten grondslag liggen aan succesvol kwaliteitsmanagement en keten-
management zijn nog weinig onderzoche, met name in ontwikkelingslanden. Om deze reden
heeft ons onderzock zich gericht op het identificeren van deze factoren en hoe deze kunnen
leiden tot een betere wetking van varkensvleesverwerkende bedrijven in China.

Onderzoeksvragen

Het is de uvitdaging van dit onderzoek om vragers-aanbieders-relaties te bestuderen vanuit
zowel ketenmanagement- als kwaliteitsmanagementperspectief. In het bijzonder richten we
ons op hoe de combinatic van keten- en kwaliteitsmanagement de resultaten van bedrijven kan
verbeteren. Yoor ketenmanagement worde met name aandache geschonken aan logistiek- en
informatiemanagement.

Aangezien de varkensvlceskerens in China veel vragers en aanbieders hebben en daardoor een
grote mate van complexiteit van rclaties, bestaan er uitcenlopende besturingsmechanismen
om transactics te beheren. Dagmarketransactie zijn het belangrijkste besturingsmechanisme
in China. Hiernaast worden ook contracten en informele relaties tussen bedrijven als
sturingsmechanisme gebruike.
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Bedrijven ervaren de ontwikkelingen in hun omgeving steeds nadrukkelijker. Zowel interne als
externe factoren, zoals bedrijfsstrategic en druk van het zakelijk nerwerk (bijv. overheid, kopers,
tocleveranciers) beinvioeden de bedrijfsprestaties. In China speelt naast deze markekrachten,
vooral de ovetheid een belangrijke rol in het structureren van het bedrijfsleven. Het is voor
bedrijven dan ook van belang om de juiste afweging te maken tussen relevante invloeden
van de zakelijke omgeving (external fit) en de interne mogelijkheden (internal fit). Voor de
varkensvleesverwerkende bedrijven zijn goede kwaliteitsmanagementsystemen essentiecl
(kritieke middelen en competenties) om een competitief voordeel in de marke te verwerven.
De concurrentiestrategie van een onderneming kan daarom een belangrijke invioed hebben
op de wijze waarop kwalitcitsmanagement wordt uitgevoerd en op de doorwerking daarvan
op het totale resultaar.

Om deze kwestics te bestuderen zijn er vijf onderzocksvragen opgesteld:

1. Watisde gezamenlijkeinvloed van ketenintegratie en de prakeijk van kwalizeitsmanagement
op de bedrijfsresultaten van de varkensverwetkende industrie in China?

2. Hoe werken informatietechnologie en logistick beheer in op de praktijk van kwaliteits-
management en hoe beinvioeden zij de resultaten van de varkensverwerkende bedrijven in
China?

3. Wat is de relatie tussen sturingsmechanismen en de praktijk van het kwaliteitsbeheer in de
Chinese varkensverwerkende industrie?

4. Wat is de invloed van kwaliteitsbeheer op de bedrijfsprestaties en wat is de rof van de
bedrijfsstrategic in deze relatie?

5. Wat is de uitwerking van overheidssteun op bedrijfsprestaties en wat is de rof van beduijfs-
strategie in deze relarie?

Onderzoeksmodel en methodologie

In deze studic worden een aantal theoretische inzichten samengebracht: ketenmanagement,
transactickostencheorie en ‘contingency ‘theorie. Ketenmanagement legt de nadruk op
de fundamentele rol van integratie van processen in koper-leverancier relaties. Een hoog
niveau van interne en externc integratie, geintegreerde informatietechnologie, geintegreerd
logistick beheer en het codrdineren van relaties worden als zcer belangrijk beschouwd
voot cen beter bedrijfsresuleaat. “Total Quality Management’ onderstreept het belang van
kwaliteitsmanagement bij de verbetering van bedrijfsresultaten, bijvoorbeeld het toepassen
van kwaliteitsmanagement systemen in operationele processen, het beheer van de kwaliteit
van leverancier-klant-relaties, het betrekken van medewerkers bij kwalitcitsmanagement, en
het verbeteren van kwaliteirsontwikkeling en procesbeheer.

Door toepassing van deze vijf aspectgebieden kan kwaliteitsmanagement in het perspectief
van de keten worden geanalyseerd. De theorie van de transactickosten verwijst naar de invloed
van transactickenmerken (specificke investeringen en onzekerheden) op zowel de keuze als het
belang van sturingsmechanismen en tevens hoe sturingsmechanismen mer het kwaliteitbeheer
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samenhangen. Het effect van een concurrentiestrategie op de relatie tussen kwalitcitbeheer
en overheidssteun (external impact) aan de enc kant en bedrijfsprestatic aan de andere kant
wordt benadruke door de ‘Contingency Theory’ Op basis van de belangrijkste elementen uit
bovengenoemde theorieén werd een geintegreerd onderzoekstaamwerk ontwikkeld (Figuur 1)
om zowel de incegratic in de varkenskeren als kwaliteitbeheer in relatic met de bedrijfsprestatic
te analyscren. Bedrijfprestatie in dit onderzock werd gemeten door middel van financigle
(winstgevendheid) en niet financiéle indicatoren welke invloed hebben op het lange
termijn voortbestaan van cen bedrijf (marktaandeel, strategische positic en gepercipicerde
teveedenheid van consumenten).

Een gemengde onderzocksaanpak werd gebruike waarin semigestructureerde interviews
werden gecombineerd met een omvangrijke enquéte onder Chinese vackensslacheerijen en
verwerkende industricén. In drie stappen werd de ontwikkeling van meetinstrumencen en
het verzamelen van de meergegevens uitgevoerd. De eerste stap begon met cen ‘grounded
theory’ onderzoek en daarna pilot-onderzoeken bij varkensvlees verwerkende bedrijven en
academische instituten in 2004. Het doel van de eerste stap was om meer inzichr te krijgen
in zowel de theorie als de prakeijk van de vatkensketen, in de integratie in de keten en in
kwalitcitmanagement prakrijken alswel hun relatie met bedrijfsprestatics. Her inzicht van
mensen uit de praktijk en academici was van belang om betrouwbaarheid en validiteit van de
meetinstrumenten welke gebruike zouden worden bij de survey te vergroten, ook vanwege het
beperkte aantal empirische studies op het gebied van ketenintegratic en kwaliteitsmanagement
in China.

De tweede stap was een grootschalige survey in 2005 in de vatkensvleesverwerkende sector
in twee provincies in oost China (Jiangsu en Shandong) en in cen grote stad (Shanghai).
Het verzamelen van gegevens vond plaats via persoonlijke interviews, bij meer dan 250
varkensslachterijen en vleesverwerkers. In totaal werden 229 geldige vragenlijsten van bedrijven
gebruike voor de analyse.

Keten
integratie
Transactie —»| Besturings [—»| Kwaliteits
kenmerken structuur beheer -—»  Bedrijfs
prestaties
Overheids -
steun Concurrentie
strategie

Figuur 1. Onderzoeksmode!.
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De derde stap was het controleren en valideren van de gegevens van het kwantitatieve deel van
het onderzock. Dicpte-casestudics werden uitgevoerd in 2007 in vijf varkensvleesverwerkende
bedrijven in het survey-gebied.

De empirische gegevens werden geanalyseerd met behulp van ‘structural equation modelling’
Wij identificeerden twee relatieverbanden in onze studie, De relaties tussen vieesverwerkende
bedrijven en hun belangrijkste tocleveraars worden geanalyseerd in het (keten) stroomopwaarts
model terwijl bij het (keten) stroomafwaarts model de relaties tussen bedrijven en hun
belanggijkste klanten worden geanalyseerd. Voor de toepassing van de variabelen in het
conceptucle model verwijzen wij voor details naar Sectie 3.3.1 en Sectie 5.4.2.

Resultaten en conclusies

Voor wat betreft de eerste onderzoecksvraag Wat is de gezamenlijke invloed van ketenintegratie
en de praktijk van kwaliteitsmanagement op de bedrijfsresultaten van de varkensverwerkende
industric in China?, heeft dit onderzock aangetoond dat kwaliteitbeheer rechtstrecks verband
houden met bedrijfsprestatie, terwijl ketenintegratie indirect verbonden is met bedrijfsprestatie
via kwaliteitbeheer, voor de beide modellen (relatic met de leveranciers/stroomopwaarts en
met klanten/stroomafwaarts). De conclusie is dat varkensverwerkende bedrijven kunnen
verwachten beter te presteren door samenwerking van kopers/toeleveranciers op het gebied

van kwaliteitsbeheer.

Ecn ander belangrijk resultaar van dic onderzock was de significane positieve relatie cussen
ketenintegratic en kwaliteitsbcheer. Ketenintegratie werd onderzocht door samengevoegde
scores van interne integratie, externe integratie, codrdinatie van koper-leverancier relaties,
geintegreerde informatietechnologie en logistick beheer. De bedrijven integreren meer methun
klanten dan met hun tocleveranciers in de meeste opzichten, vooral m.b.t. externe integratic
en geintegreerde informatietechnologic en logistiek beheer. De literatuur ondersteunt deze
resultaten.

Dit brengr onze aandacht naar de fweede onderzoeksvraag Hoe werken informatietechnologie
en logistick beheer in op de praktijk van kwaliteitsmanagement en hoe beinvloeden zij de
resultaten van de varkensverwerkende bedrijven in China?' Aangezien de relatie tussen
geintegreerde informatietechnologie en logistick beheer aan de ene kant en het bedrijfsresultaat
aan de andere kant veel sterker is tussen de varkensverwerkende bedrijven en hun kopers dan
met hun aanbieders, hebben wij de aandacht gericht op het {(keten) stroomafwaarts model.
Onze bevindingen gaven aan dat noch geintegreerde informatietechnologie, noch geintegreerd
logistick beheer significant bijdragen aan de prestaties van het bedrijf. Een verklaring zou
kunnen zijn dar toepassing van moderne informatie technologie, zoals ‘Enterprise Resource
Planning, nog nauwelijks plaatsvindt in de Chinese varkensvleesverwerkende industrie.
Bovendien belemmeten de slechte infrastructuur en een ondermaats voorraadbeheer de
efficiéntic en de effectiviteit van het logisticke beheer. Echter, de toepassing van geintegreerde
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informarictechnologic droeg wel significant bij aan het logistick beheer bij de vieesverwerkende
industrie. Geintegreerde informatietechnologie en logistick beheer samen droegen significant
bij aan kwalitcitsmanagement. Figuur 2 laat het diagram zien met de gevonden causale relaties.

Voor wat betreft de derde onderzoeksvraag, “Wht is de relatie tussen sturingsmechanismen
en de praktijk van het kwaliteitsbeheer in de Chinese varkensverwerkende industrie?, geeft
dit onderzock empirische ondersteuning dat specificke investeringen {assct specificity) en
onzckerheid van belang zijn bij de onderlinge afstemming van besturingsstructuren in de
varkensketen voor beide modellen. Met een toenemende ‘asset specificity’ en onzekerheid
pasten de verwerkingsbedrijven meer formele contractuele en informele (relationele)
beheersmechanismen toc om hun investering te vrijwaren van de risico’s van opportunistisch
gedrag van partners. Deze conclusic komt overcen met die nit het domein van de
transactickosten theorie en de relationele marketing theorie.

Hetisinteressant dat deze studie verschillende resultaten vond voor wat betreft de invloed van
‘asset specificity’ en onzekerheid op het toepassen van relationeel beheer stroomopwaarts en
stroomafwaarts in de keten. In de relatie met klanten lijken de verwerkers meer geinteresseerd
te zijn in langdurige samenwerking en vertrouwen als er sprake is van specificke investeringen.
Deze relatie is niet gevonden in het stroomopwaartse model. De meest voor de hand liggende
verklaring is dat bedrijven meer specifick investeren in hun relatic met klanten met de
bedocling om marktkanalen te verzekeren of uit te breiden. Bedrijven worden bijvoorbeeld
geconfronteerd mer meer specificke investeringen in personee] als het gaar om business
transacties in de stroomafwaartse keten. Wij vonden echter alleen een significant positieve
invloed op relationele besturing tussen de varkensverwerkers en hun belangrijkste leveranciers
als er onzekerheid in het spel was. De verklaring zou kunnen zijn dac er een sterke inherente
volariliteit bestaat in de marke van voer en biggen. Een lange termijn relatie is daarom van
groot belang voor varkensvleesverwerkers om zeker te zijn van het aanbod van grondstoffen.

Geintegreerde
informatie
technologie
- Kwaliteits - .
management » Bedrijfsresultaten

Geintegreerd
logistiek beheer

—— Significant positieve relatie

Figuur 2. Diagram voor onderzoeksvraag 2 voor het stroomafwaartse model.
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Onze studic ondersteunt de positieve relatie russen meer geintegreerde besturingsmechanismen
(contract- en relaticbeheer-mechanismen vergeleken met dagmarke transacties) en het gebruik
van kwaliteitsmanagement in de varkensvleesverwerkende bedrijven in China. Zoals in de
literatuur wordt gesuggereerd geeft ons onderzoek aan dat contracten toezicht kunnen
versterken en opportunistisch gedragin de koper-leverancier relaties reduceren en daarmee het
kwaliteitsinanagement verbeteren. Bovendien kunnen de relationele beheersmechanismen de
verwerkende industrie helpen om langdurige samenwerking te ontwikkelen. De toczeggingen
dic worden ontwikkeld in relaties gebaseerd op vertrouwen zullen kwaliteitsmanagement zowel
stroomop- als stroom afwaarts vergemakkelijken. Onze empirische analyse Jaat hiermee de
complementaite effecten zien van formele contractuele en relationele besturingsmechanismen
in de koper-leverancier verhouding. Omdat het juridische systeem in China niet voldoende
ontwikkeld is, lijkt cen combinatic van formele en informele besturingsmechanismen het beste
alternatief om goed kwaliteitsmanagement te verzekeren. De resultaten van deze analyses
worden in Figuur 3 gegeven.

De vierde onderzoeksvraag was: “Wat is de invloed van kwaliteitsbeheer op de bedrijfsprestatics

en wat is de rol van de bedrijfsstrategic in deze relatie?” Onze kwantitatieve analyse toonde

verschillende belangrijke resultaten:

o In-company kwaliteitsmanagement, het betrekken van de medewerkers bij het
kwaltreitmanagement en procesmanagement zijn positief gerelateerd aan cen betere
prestatie in beide modellen. Dit herbevestigt het significante belang van kwaliteitsdoelen

Specifieke
investeringen
Onzekerheid

Contractueel Kwaliteits
besturings management
mechanisme praktijk

Relationeel
besturings
mechanisme

——» Significant positieve relatie;
-—-—- Significant negatieve relatie;
---------- * Significant in het stroomop- of stroomafwaartse model

Figuur 3. Causdle relaties behorende bij onderzoeksvraag 3.

Nota bene: De significant positieve invioed van “asset specificity” op relationele besturing wordt alleen
gevonden in het stroomafwadartse model. De significantie bij de {positieve) relatie tussen onzekerheid
en relationeel besturen wordt alleen stroomopwaarts gevonden.
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en beleid, kwaliteitsstandaarden en systemen, en het betrekken van de medewerkers in
kwaliteitsmanagement, voor het verbeteren van de resultaten. Het positieve effect van
procesmanagement op bedrijfsprestatie laat zien dat betere bedrijfsresulraten bij de
varkensverwerkers afhangen van de juiste kwaliceit van inkomende grondstoffen voor het
productieproces, met inbegrip van het verminderen van input- en procesvariatie.

e Kuwaliteitsmanagement ten behoeve van de leverancier lict een positieve correlatie
met de bedrijfsresultaten zien. In tegenstelling tor wat wij echter verwachtten kon een
positief verband tussen klantgericht kwaliteitsmanagement en bedrijfsresultaten, in het
stroomafwaartse model, niet gevonden worden. De toename van kwaliceitsinvesteringen
ten behoeve van de klant en cen Jage winstmarge vanwege heftige concurrentic zouden de
negatieve invloed van klantgeriche kwaliteitmanagement op de bedrijfsresultaten kunnen
verklaren. Varkensvleesverwerkers moeten meer investeren in een gesloten koclketen en
een hygienische verkoopomgeving, met de bedoeling cen hoge kwaliteit in distributic en
marketing te bereiken. Omdat detaillisten over het algemeen cen sterke machtspositie
hebben, zijn de varkensvleesverwerkers doorgaans niet in de positic om een goede winst-
marge te onderhandelen. Om die reden kunnen verwerkers cen lage marge hebben in
vergelijking met de sterke retailers. Echter de verwerkers stellen bijzonder veel prijs op
de relarie met deze retailers omdat zij de moderne marktkanalen vertegenwoordigen en
daarmee het imago van de verwerkers kunnen promoten. De resultaten van dic deel van
het onderzock worden getoond in Figuur 4.

¢ Onzc empirische resultaten laten zien dat een innovatieve prospector-strategie van een
bedrijf een significant positieve invloed heeft op het bedrijfsresultaat. Een van de belangrijke
resultaten van deze studie is het significant positieve effect van prospector strategic op

In-company QM
| Leverancier/klant |
: QoM i
Resuitaat
Betrokkenheid v:g de
werknemers : ondermeming

noM

Kwaliteitsontwerp |

| Proces managerment

— Significant positieve relatie;
---» Alleen significant in de relatie tussen leveranciers, kwaliteitsmanagement
en bedrijfsresultaat

Figuur 4. Diagram voor de relatie tussen specifieke QM praktijken en het resultaat van de onderneming.
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het verstetken van de relatie tussen zowel leveranciers- als klanc-kwaliteitsbeheer en
bedrijfsprestatie. Dit bevestigt dat er een verschuiving plaatsvindt in het denken van het
management van productgedreven naar klanegedreven kwaliteitsmanagement.

Voor wat betreft de vijfde onderzoeksvraag, “War is de uitwerking van overheidssteun op
bedrijfsprestaties en wat is de rol van bedrijfsstrategie in het beinvloeden van deze relarie?,
toonde ons onderzoek dat financiéle en technologische ondersteuning van de overheid een
significant positieve invioed hebben op de resultaten van de verwerkers van varkensvlees.
De overheid heeft een sterke machespositie en een duidelijk belang bij voedselveiligheid en
kwaliteitsmanagement. Zij probeert voedselkwaliteic door middel van regelgeving, procedures
en inspectie te vetbeteren. Een ander aspect van groot belang is de inspanning van de overheid
om het R&D vermogen van de varkensindustrie te bevorderen. Ons onderzock toonde echrer
geen effectverhoging door ‘prospector strategie” in de relarie tussen overheidssteun op het
gebied van financiering en technologie, en bedrijfsresultaren.

Management implicaties

Dit onderzock heeft enige belangrijke gevolgen voor managers in de varkensverwerkende
industrie.

De eerste aanbeving aan bedrijven is om te investeren in kwaliteitsmanagement tencinde
beter te presteren. Kwaliteitsmanagement blijkt van doorslaggevend belang voor groci
van de verkoop, verbeteren van de klanttevredenheid en het behalen van winst voor
de Chinese varkensvieesverwerkende industric. Veel bedrijven noemen dit: “Quality is
the life of the enterprise”. Bedrijven die hun resultaat willen verbeteren moeten daarom
investeren in kwaliteitsmanagement, in het bijzonder in ‘in-company’ kwaliteitsbeheer,
kwaliteitsmanagement in relarie met leveranciers, het betreldken van de medewerkers bij
kwaliteitsmanagement en procesmanagement.

De tweede aanbeveling aan bedrijven is om ernaar te streven een geintegreerd systeem van
kwaliteitsmanagement op ketenniveau tot stand te brengen. Bedrijven moeten hun processen
met leveranciers en klanten meer op elkaar afstemmen om het hoofd te bieden aan de complexe
cisen van kwaliteitsmanagement. Immers wanneer klanten het vertrouwen in veiligheid en
kwaliteit verliczen dan zal dit alle partijen in de hele keten beinvioeden.

De derde aanbeveling aan varkensvleesverwerkende bedrijven in China is om hun
leverancier relaties af te stemmen op basis van de juiste besturingsregimes. Kwaliteitscontrole
door de leveranciers is in het bijzonder in de varkensvleessector van belang, aangezien
varkensverwerkende bedrijven regelmatig worden geconfronteerd met problemen bij het

bewaken van kwaliteit en veiligheid van hun grondstoffen.
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Om een betrouwbaar aanbod van varkensproducten te garanderen moeten de managers van
verwerkende bedrijven niet alleen betere besturingsregimes ontwikkelen, zoals coneractbeheer,
maar ook relaticbeheer teneinde samen te werken met toeleveranciers en klanten waardoor
kosten van informatic en screening worden verminderd en een wederzijds vertrouwen ontstaat
tussen de actoren in de keten.

Ten vietde, een ‘prospector strategic’ kan bijdragen aan de positieve effecten van
kwaliteitsmanagement op de bedrijfsprestaties. Bedrijven die meer gericht zijn op nieuwe
producten en markten en minder op lage kosten vertonen een positieve relatie tussen
klantgericht kwalitcitsmanagement en de bedrijfsresultaten. Ons onderzock geeft daarom aan
dat een “prospector strategie” een juiste strategie kan zijn voor de varkensvleessector in Chinas
zeer complexe en dynamische marke.
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