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ABSTRACT 

Food industry is considerably complex and fragmented by reasons of a large amount 

of product varieties and mix, its specific product characteristics (i.e. perishability, 

temperature control), and a large number of participants with different size of firms. 

Coupled with the globalisation trends, food industry becomes even more vulnerable 

and dynamic because of turbulent global environment (food standard restrictions, 

public policies and sustainability, international trade policies, WTO agreements, 

global competition, animal diseases, terrorists) and the demanding consumers 

preferences. However, to date, there are still a few qualitative literatures on GSN 

architectural models for the purpose of (re)structure and (re)configuration, particularly 

in the food industry where global environment is extremely dynamic. Therefore, this 

paper aims to study ‘how food GSNs are constructed and reconstructed’ under global 

business environment. The preliminary findings of the GSN architecture and its 

system in the food industry are presented in this paper through exploratory case 

studies with few international food manufacturers in Thailand and UK. 

 

1. INTRODUCTION 

Supply chain management (SCM) firstly emerged in 1980s (Oliver and Webber, 1982) 

as the integration of internal business functions of purchasing, manufacturing, 

logistics, sales, and distribution. Since then, the significant impacts of SCM on 

business performance are widely perceived by practitioners and academia (Peck et al., 

2000). With the growth in globalisation trends, firms increasingly adopt the concept 

of SCM and keep on reallocating their resources and restructuring their global supply 

networks (GSN) to be best suited the global turbulent business environment. These 
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restructuring decisions in GSN include, for example, the number and geographical 

locations of suppliers, the number and locations of logistics facilities and 

transportation modes, the locations and capacity allocation of each manufacturing site, 

foreign market accessibility and market allocation, the roles and positions within the 

networks, and etc. (Harland et al., 2001; Chopra et al., 2004). Additionally, the 

involvement of globalisation specific factors such as international trade policies and 

free trace agreement, anti-dumping polices, has driven these restructuring decisions in 

GSN even more crucial (Meixell et al., 2005).  

 

To date, nonetheless, there is still no an appropriate architectural model and literature 

of how GSN is structured and restructured (Webster, 2002; Meixell et al., 2005), 

particularly within the food industry where product variety is relatively high. Further, 

it is arguable that the chosen structure of GSN patterns and reconfiguration has a 

significant impact on the firm’s and the network performance (Lamming et al., 2000; 

Frohlich et al., 2001; Webster, 2002). As a result, this paper aims to extend the 

international manufacturing network perspective towards global supply network 

(GSN) perspective by providing a fundamental thinking of how global supply 

networks (GSN) are constructed and reconstructed under global business environment 

through a few cases within the food industry. 

 

This paper starts with the review of literature on SCM and its constructions in theory. 

Then, research approach is presented. Later, the food industry literature is preliminary 

reviewed and the cases in the food industry are then observed through the lens of 

SCM. The preliminary observation in the food industry is conducted throughout semi-

structured interviews with a few international food manufacturers in UK and Thailand. 

Finally, the key findings are conceptually proposed and future research direction is 

suggested.  

 

2. LITERATURE REVIEW 

SCM is a consequence of the holistic considerations in, between, and across the firms’ 

boundaries, economic entities, and resources in order to improve the overall 

performance for ultimate customers in the marketplaces (Svenson, 2002). Meanwhile, 

Peck et al. (2005) claimed that supply chain is ‘a configuration of alliances, in which 

the individual partners focus on specific stages of the chain, possess distinctive 
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competencies, and contribute to the achievement of competitive advantage’. Whatever 

the definition of SCM is, SCM fundamentally involves the management of demand 

chains from end users and supply chains of product’s origin by coordinating the flow 

of materials and information along the operations in the chains or networks (Slack et 

al., 2001; Rainbird, 2004). In order to manage the demand to meet with the supply, a 

better understanding of what a supply chain comprises of and how to construct and 

reconstruct it is imperative. Table 1-2 illustrate the key literature and their explanation 

on global supply network (GSN) constructions.  

 

This paper divided the eight key GSN components into two levels: strategic/structural 

level and operational/infrastructural level. At strategic level, there are several decision 

areas in GSN: network participants, inter-firm relationships, geographical locations, 

and the roles and positions within the networks; whereas the operational components 

are operational activities, resources, coordination mechanisms, and control 

mechanisms. The structural elements determine the various patterns of GSN structure 

and have much more architectural influences on the network constructions than the 

infrastructural components. Yet, the structural elements also influence the decisions 

on infrastructural elements too. On the other hand, the infrastructural components 

involve more at operational level and are much more dynamic than the structural ones.  

 

Product architecture is one of the key components influencing network structure 

design and decisions. There is evidence depicting a very strong relationship between 

GSN patterns/strategies and product architecture (see table 1; Fisher, 1997; Naylor et 

al., 1999; Lamming et al., 2000; Li et al., 2001; Lee, 2002; Aitken et al., 2003; 

Chopra et al., 2004; Fixson, 2005). Product architecture in this paper comprises of 

several dimensions: product demand patterns (predictable/unpredictable), product 

shelf-life, product life cycle, product/component commonality, product modularity, 

and product complexity (Fisher, 1997; Lee, 2002; Fixson, 2005). In the food industry, 

product quality consistency is also stressed by the nature of food products such as 

seasonality and weather effect on the product taste.  

 

With regards to the governance structure of GSN, there are two ends of decision 

making patterns within the network: centralised (top-down) and decentralised 

(bottom-up) patterns (Li et al., 2007). Centralised supply chain refers to the supply  
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Key authors Actors/ Network  
participants 

Inter-firm 
relationships 

Geographical 
locations 

Roles in the 
networks Resources Operational

activities 
Coordination
mechanisms 

Control 
mechanisms 

Product  
architecture 

Hayes et al., 1984           X       
Porter, 1985           X       
Hakansson et al., 1995 X       X X       
Fisher, 1997          X X      X 
Cooper et al., 1997 X X       X X     
Ferdow, 1997       X X X       
Harland, 1999 X   X   X X   X   
Naylor et al., 1999         X X     X 
Croom et al., 2000 X X     X         
Lamming et al., 2000         X       X 
Frohlich et al., 2001 X X     X X X     
Harland et al., 2001       X           
Webster, 2002   X     X X X   X 
Das & Teng, 2002   X     X         
Harland et al., 2004 X X     X X X X   
Chopra et al., 2004 X   X X X X   X X 
SC Council, 2005 X         X X     
Simatupang et al., 2005 X X     X   X     
Peck, 2005 X X X   X     X   
Fixson, 2005 X X X   X X     X 
Shi & Li, 2006 X X X X X X X X   
Li & Wang, 2007   X       X X   X 
 

Table 1: Literature Review on SCM Constructions 
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Key components Explanation 
Network participants/Actors Number of suppliers/customers; size of the firm and its identity, ownership structure, 

organisational structure 
Inter-firm relationships/linkages Directions of relationships, degree of relationships, extent of relationships, i.e. 

trading/transaction relationships, contractual relationships (short-term & long-term 
contract), partnerships (joint venture, equity interest), and integration (Merger & 
Acquisition) 

Geographical locations  Domestic, international, regional, and global levels in the aspects of sourcing & purchasing 
decisions, manufacturing location decisions, and market channel penetration 

Roles/positions in the network Designers, producers, brokers, suppliers, marketers, distributors, sub-contractors, etc. 
Operational activities Demand management, order fulfilment, procurement, manufacturing flow management, 

product R&D and commercialisation, customer service & relationship management, reverse 
logistics (plan, source, make, deliver, and return) 

Resources Human resource, financial resource, technology, information & knowledge, facilities (i.e. 
transportation, factories, warehouses, capacity) 

Coordination mechanisms Decision synchronisation, information & knowledge sharing, incentive alignment 
Control mechanisms Product quality & safety control policies for the network transparency, dynamic control 

system, risk management & contingency plans, dynamic performance measurement 
Product architecture Product/component commonality, product modularity, product complexity, product shelf-

life, demand patterns, product sensitivity to environmental changes (weather, seasons, 
temperature) 

Centralised & decentralised SC Top-down supply chains (centralised), bottom-up supply chains (decentralised), or hybrid 
supply chains (partially centralised and decentralised), inter-dependencies, independencies, 
dependencies 

 

Table 2: Explanation of GSN Key Components

Strategic 
components 

Operational 
components 

One of the network 
reconfiguration triggers 

Reconfiguration patterns 
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chain where there is the only one powerful controller within the chain whereas 

decentralised supply chain refers to the supply chain where each member is a separate 

economic entity and they all make decisions independently (Li et al., 2007). In the 

food industry, several chains fall into the centralised category as many multiple 

retailers have gained huge bargaining power over small manufacturers (Ramsey, 2000; 

Raynold, 2003). However, some food supply chains fall in between decentralised and 

centralised supply chains as multinational food manufacturers and multiple retailers 

are both playing an important role within the network (Regmi, 2005). Nonetheless, 

still other chains are controlled by food processors, multinational branders, and 

international traders as the food industry is very fragmented and complex.  

 

3. RESEARCH METHODOLOGIES 

Based upon a social constructivist paradigm, this research is designed to inductively 

generate a theory through qualitative methods (case studies, document analysis, and 

structured/semi-structured interviews). With the time limitation of this research and 

the accessibility to the case companies, only the preliminary framework is 

conceptually developed through; (1) literature reviews on SCM theory and food 

industry, (2) secondary data analysis of the case companies, (3) exploratory case 

studies with international food manufacturers, which are presented in section 4. 

Figure 1 depicts the research framework of this paper.  

 

 

 

 

 
Figure 1: Research Framework 

 

4. PRELIMINARY INDUSTRIAL OBSERVATIONS 

Unlike other industries, the food industry, particularly the food processing industry, is 

not dominated by a number of multinational firms with few facility locations 

worldwide (Gehlhar, 2005). Rather, food manufacturing activities tends to be close to 

the consumer bases (Bolling et al., 2005). As a result, the food industry is extremely 

fragmented because of a large amount of participants. Coupled with the fact that the 

food industry comprises of a high consolidation of product variety and a high degree  
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Firms No. of Roles Product Shelf-life Upstream SC Downstream SC 
1 1. Manufacturer 

(branded & unbranded) 
Fruit juice, cereal juice, 
canned fruits 

6 months (juice) - 
2 years (canned) 

- Contract farms with forward buying policy 
- Interdependently relationship with farmers because 
of product quality consistency but centralised to the 
firm in terms of decision making (as a customer) 

- Outsource marketing, sales, and distribution 
- Equally interdependent between the firm and the 
outsourced company, no effect from multiple retailers to 
the firm because of the outsourced company is the buffer 

  2. Retailer Crushed fruit juice, 
pasteurised fruit juice 

1-2 days - Contract farms with forward buying policy 
- Global sourcing for rare products & ship in the 
condition of frozen fruits to keep the product quality 

- Own marketing, sales, and distribution until the end 
consumers 
- Centralised downstream supply chains/independence 

  3. Farmers' advisor & 
supporter 

See development N/A - Knowledge & technical advice transfer to farmers 
- Seed quality development (R&D) from the firm N/A 

2 1. Manufacturer 
(branded & unbranded) 

Fresh meat, veg, eggs, 
frozen ready meals, 
crops 

2 weeks - 6 
months 

- Initially contract farm policy was used but because 
of traceability & product contamination issues, the 
firm invested more in its own farms 
- Centralised upstream supply chains 

- As the firm acts as retailers, its supply chains are 
centralised to the extent that the retailers belong to the 
firm. Apart from this case, its supply chains are 
approximately equalised to the retailers 

  2. Farmer Chicken, pig, duck, 
shrimp, agri farms N/A 

- In the upstream, the firm's supply chains are 
extremely centralised & highly integrated as the firm 
also produces seeds and feedings for farmers to 
control product quality & safety along the chains 

N/A 

  3. Seed provider Crops N/A N/A N/A 
  4. Feeding provider Crops N/A N/A N/A 
  5. Retailer/caterer Convenient stores, 

supermarkets, 
restaurants 

N/A 
- Extremely centralised upstream supply chains in the
extent of the firm's products 

- Own warehouses & DCs 
- Centralised supply chains 

3 1. Manufacturer 
(branded & unbranded) 

Canned sweet corns,  
fresh vegs & fruits 

1-2 week (fresh 
vegs & fruits) to 6 
months (canned) 

- The firm owns the farms by reasons of the high 
degree of product contamination & product quality 
control 

- Customer-oriented supply chains, apart from the outlets 
the firm owns domestically 

  2. Farmer Agri-farms N/A - Extremely centralised to the firm & highly 
integrated as the firm own most of the farms N/A 

  3. Farmers’ advisor & 
supporter 

Seed development & 
seed providing N/A 

- Knowledge & technical advice transfer to farmers 
- Seed quality development (R&D) from the firm N/A 

  4. Retailers Booths, small outlets in 
the supermarkets N/A - Extremely centralised & highly integrated upstream 

supply chains N/A 

4 1. Manufacturer 
(Branded only) 

Confectionary, yoghurt,
ice-cream, package 
foods, drinks 

1-2 weeks (dairy) 
to 6 months 

- Highly collaborative working with farmers to the 
extent that the firm has its own manufacturing 
operations in the countries 

- Equally interdependent to the retailers because of the 
same size/bargaining power of the firm 
- Decentralised downstream supply chains 

  2. Farmers’ advisor  & 
supporter 

Input development & 
seed providing N/A - Knowledge & technical advice provider with the 

farm’s input development such as coffee beans N/A 

Table 3: Data from Case Companies 
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of product restrictions on product safety/traceability, temperature control, and product 

limited shelf-life (Karkkainen, 2003; Bourlakis et al., 2004), global food supply chain 

architectural models are increasingly needed for the purpose of dynamic network 

reconfiguration. 

 

Table 3 presents the data from four exploratory case studies with international food 

manufacturers in Thailand and UK. Noticeably, firms play more than one role within 

the chains in order to smooth up the pipeline lead time, product quality, and total 

supply chain costs. Product architecture such as shelf-life and specific characteristics 

considerably has an influence on how GSN is constructed both strategically and 

operationally. In the area of fresh foods and low product complexity, the firms tend to 

backwards integrate with farmers so as to increase the control over the upstream 

chains in terms of product quality, contamination, and traceability. Further, to keep 

the product freshness, the firms tend to have their own retail stores so that their fresh 

products can go directly to customers. On the other hand, in the area of ambient foods 

such as packaged foods and dried products, the firms tend to work collaboratively 

with farmers instead of having their own farms and collaboratively working with 

retailers instead of becoming a retailer themselves. The analysis and key findings of 

data from the case studies is presented in section 5.  

 

5. RESEARCH FINDINGS 

There are three components within the GSN system: key internal triggers to the 

network reconfiguration (corporate strategy and supply chain strategy); network 

constructions and key components; network performance and capabilities. In this 

paper, the first two components are stressed. Figure 1 illustrates the key findings 

which are drawn from (1) literature review; (2) secondary data analysis; (3) 

exploratory case studies with firms. As a matter of fact, there are still external-to-the-

system triggers to the network reconfiguration which are not included e.g. 

globalisation specific factors, international trade policies and restrictions, bilateral and 

multilateral trade agreements, anti-dumping policies, WTO agreements, etc. However, 

these factors are excluded from the framework because this paper’s focus is on the 

product architecture and GSN architecture within the food industry.  
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Figure 1: Preliminary Framework of GSN Architecture and Its System 

 
Regarding the internal triggers to the network reconfiguration, corporate strategy 

defines the firm’s direction whereas supply chain strategy (lean, agile, hybrid) stems 

from product architecture/nature and its specific characteristics. These two factors 

fundamentally determine the shape and structure of GSN, which comprises of eight 

key components. These eight architectural components are presented in table 2.  

These elements can be reconfigured in order to achieve different patterns of the 

networks. However, the patterns of decision making within the networks depend upon 

the governance structure. There are two ends of governance structure within the 

networks: centralised or decentralised supply networks. Firms’ situation could fall in 

between these two ends or could extremely call at each end, depending on the 

bargaining power of the firms. Figure 1 briefly depicts the preliminary framework of 

GSN architectural elements and its system.  

 

6. CONCLUSION 

To conclude, the food industry is now facing the transformation towards 

internationalisation and globalisation. However, with several global environmental 

restrictions and constraints, food firms are forced to restructure their own supply 

networks to be best suited the ever-changing environment. As a result, there is a need 

for a further development of GSN architectural framework and its relations with 

product architecture, which are extremely complex within the food industry.  
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This paper mainly presents the preliminary framework of GSN and its system through 

(1) literature review; (2) preliminary industrial observations, which are drawn from 

secondary data analysis and semi-structured interviews with international food firms. 

The preliminary framework could be an initial guideline for food firms in case of 

network restructuring. However, with the limited timeframe and accessibility to the 

case companies, the limitations of this research are: (1) in-depth case studies are 

required to penetrate more in the area of relationships between product architecture 

and GSN architecture; (2) more empirical evidence is required to fulfil the validity of 

the framework.  
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