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Abstract 
The purpose of this thesis is to increase the understanding of supply network configuration 

(SNC) for small series production in high-cost contexts in relation to the textile/apparel 

industry. SNC encompasses strategic structural and infrastructural decisions at the supply chain 

level, motivated by capabilities/priorities. The key configuration decisions addressed concern 

textile/apparel production in Europe, with associated context-specific advantages and 

challenges. The thesis takes a particular focus on how practitioners consider these 

configurations and motivations. 

 

The thesis begins with identification of motivations for locating textile/apparel production in 

high-cost contexts, to capture the driving priorities. Thereafter, the thesis extends the focus 

beyond location motivations to identify the key SNC aspects and characteristics for small series 

production in high-cost contexts. These configuration-related aspects and capabilities are 

elaborated upon and modelled to understand how they are interrelated in textile/apparel industry 

contexts. The empirical work uses mixed-methods and seeks to bring together the relevant 

topics using a SNC and capabilities approach. The specific methods, Delphi study and 

interpretive structural modeling, are focused on sensitivity practitioner perspectives. 

 

Findings show multiple key motivations/capabilities for high-cost textile/apparel production, 

specifically small series production (customization); which is closely linked with several other 

priorities, including quality and flexibility/delivery. Expanding the view to the SNC aspects, 

the findings confirm and extend the literature regarding complexities, multi-level 

characteristics, synergies and trade-offs, and industry/location contingencies. Regarding this 

European textile/apparel context, several interrelated considerations create challenges with 

respect to balancing configuration, capabilities and location; in particular related to multiple 

priorities such as flexibility/delivery, quality, innovation/sustainability, and the level of product 

variety/customization. Several relational characteristics are also crucial, including focus on 

trust and information sharing, although, with a few significant exceptions, limited supplier 

integration levels are found. These findings indicate the need to build upon existing 

relationships to develop end-to-end digital connections. 

 

The thesis approaches issues at the intersection of theory and practice, regarding configuring 

supply networks for small series production in high-cost contexts. Practically, it develops an 

approach to evaluate and model decision aspects, demonstrating how this can be used with a 

variety of textile/apparel companies. Several extensions are required to support current and 

future state mapping, including developments related to the method and the addition of 

performance considerations.  

 

The thesis contributes to theory by broadening the focus on high-cost locations to include small 

series production and the SNC perspective. Thus, the research confirms multiple priorities 

including innovation and sustainability; additionally finding several challenges associated with 

small series textile/apparel production in high-cost contexts. Further research should extend the 

focus to understand (re)configuration processes, and implications on priorities like sustainable 

innovation. 

 

Keywords: small series production, high-cost contexts, textile/apparel industry, supply 

network configuration, capabilities, priorities 
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Abstrakt 
Syftet med avhandlingen är att öka kunskapen om supply network configuration (SNC) för 

produktion av korta serier, förlagd till en högkostnadsmiljö, inom textil- och klädindustrin. SNC 

inbegriper strategiska beslut i leveranskedjan avseende struktur och infrastruktur motiverade av 

såväl företagets förmåga som dess prioriteringar. Avhandlingen handlar om strategiska 

nyckelbeslut i europeisk textil- och klädproduktion, och de specifika fördelar och utmaningar 

som finns. Avhandlingen fokuserar särskilt hur företrädare för praktiken förhåller sig till dessa. 

Avhandlingen börjar med att identifiera motiv och avgörande prioriteringar för lokalisering av 

textil- och klädproduktion till en högkostnadsmiljö. Därefter vidgas fokus för att identifiera 

SNC nyckelaspekter och karaktäristika i produktion av korta serier i sagda miljö. 

Konfigurationsrelaterade aspekter och förmågor utforskas och modelleras för att förstå hur de 

relaterar till varandra. Det empiriska arbetet baseras på en mix av metoder med syfte att 

sammanföra relevanta tema i SNC. De främsta metoder som används är Delphi metoden och 

tolkande strukturell modellering vilka fokuserar praktikens perspektiv. 

Resultat visar på multipla motivationer/förmågor för textil- och klädproduktion i sagda 

högkostnadsmiljö - specifikt korta serier (customization) - och dessa är tätt kopplade till flertalet 

andra prioriteringar som kvalitet och flexibilitet/leverans. Resultatet bekräftar och utvecklar 

tidigare studier av SNC avseende komplexitet, karaktäristika, synergier och avvägningar samt 

de förutsättningar som följer av såväl bransch som lokalisering. Att balansera konfiguration, 

förmågor och lokalisering inom den europeiska textil- och klädproduktionen är en utmaning för 

aktörerna då de kräver flera övervägande, på flera nivåer, som inbördes kopplar till varandra. 

Detta gäller speciellt prioriteringar avseende flexibilitet/leverans, kvalitet, 

innovation/hållbarhet samt grad av produktvariation. Relationsbaserade aspekter är också 

mycket viktiga såsom förtroende och att dela information, detta till trots är integration mellan 

olika leverantörsled ovanligt. Resultatet visar på möjligheten, och behovet av, att utveckla 

befintliga relationer för att skapa digitala kontaktytor genom hela kedjan. 

Avhandlingen närmar sig frågor om hur leverantörsnätverk för produktion av korta serier i en 

högkostnadsmiljö ska konfigureras från gränssnittet mellan teori och praktik. Detta görs genom 

att utveckla en modell för utvärdering och modellering av olika aspekter av beslutsfattande, och 

vidare genom att demonstrera hur sagda modell kan användas av företag inom textil- och 

klädproduktion. 

Avhandlingen bidrar till teorier om produktion lokaliserad till en högkostnadsmiljö genom att 

inkludera också produktion av korta serier, och SNC perspektivet. Resultatet bekräftar tidigare 

studier, sagda miljö innebär flera olika prioriteringar vilka inkluderar innovation och hållbarhet. 

Resultatet visar också på ytterligare utmaningar som SNC innebär när det handlar om 

produktion av korta serier. Fortsatt forskning kan med fördel utvidga fokus ytterligare för att 

söka kunskap om re-konfigureringsprocesser och vilken påverkan dessa får på prioriteringar 

som hållbar innovation. 

Keywords: small series production, high-cost contexts, textile/apparel industry, supply 

network configuration, capabilities, priorities 
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1. Introduction  
This chapter provides a broad positioning of the thesis and the topics addressed. First, the background 

to the research topics, increasingly localized and small series production in high-cost contexts, is 

presented in general; followed by the specific European-EU textile/apparel context. This 

contextualization is followed by discussion of the gap, providing motivation for the research, and 

focusing on the specific research problem with respect to the two contextual dimensions. This problem 

is the foundation of the purpose and research questions. Thereafter, the research scope is discussed to 

clarify delimitations. This chapter thus paves the way for the associated research process and 

methodology. Finally, the overall structure of the thesis is presented.  

1.1 Research background 

The issue of where to locate production activities is becoming increasingly complicated as a result of 

dynamics in the manufacturing environment and the interaction among changes related to customers, 

technology and structures (Brennan et al., 2015, Min et al., 2019). Principle issues include the 

unexpected costs and difficulties associated with global sourcing/supply chains designed to achieve low 

costs; increasingly leading firms to consider total acquisition costs (Abbott, 2007, Stanczyk et al., 2017). 

Across industries, global supply network structures are increasingly challenged by growing customer 

demands for customized products and fast delivery (Reichhart and Holweg, 2007, Ahmad et al., 2010); 

thus leading to an increase in firms offering high variety production with short lead times. Several 

changes in the manufacturing environment are also changing the perception of producing in high-cost 

locations, including manufacturing technology developments (e.g. Stentoft et al., 2016), along with 

rising wages offshore (e.g. Benstead et al., 2017, Engström et al., 2018). Academic discussions have 

thus highlighted a number of opportunities or practical examples of repatriated production, or 

development of new products/activities locally (e.g. Baraldi et al., 2018, Bettiol et al., 2019). 

Additionally, there are a number of motivations or drivers for reshoring to these locations discussed in 

the literature (e.g. Fratocchi et al., 2016, Stentoft et al., 2016, Wiesmann et al., 2017) and some barriers 

have been identified (e.g. Wiesmann et al., 2017, Engström et al., 2018). Although, such manufacturing 

location decisions have been approached using a number of different theories, the managerial 

perspective is required (e.g. Ketokivi et al., 2017).  

Thus, there has been increasing attention on the competitiveness of production in high-cost locations1, 

see e.g. the special issue on the topic in Journal of Operations Management (de Treville et al., 2017b). 

The focus of this special issue emphasizes motivations for decision-making and manufacturing 

strategies for competitive production; with several contributions emphasizing specific motivations for 

producing nearby, including responsiveness/speed, higher levels of customization, and the need for 

higher quality (e.g. Gray et al., 2017). These capabilities are discussed as compatible with 

flexible/concurrent production capacities, to achieve responsiveness (e.g. de Treville et al., 2017a, 

Schonberger and Brown, 2017), i.e. high variety. These high variety products, in particular, small series 

production in higher qualities, are more likely to be produced in high-cost areas (e.g. Martínez-Mora 

and Merino, 2014), in part due to the greater interdependency between the market and production 

(Ketokivi et al., 2017).  

Small series2 high value-added products are considered a significant opportunity in these high-cost 

environments, often combined with sustainability (e.g. Fornasiero and Zangiacomi, 2013, Fornasiero et 

al., 2016). Crucially, this ‘customization for retailers’ is achievable for a wide range of companies, e.g. 

in footwear (Macchion et al., 2017b), and demand-driven production is expected to improve 

                                                      
1 Context defined in line with Ketokivi et al. (2017), as GDP per capita which correlates with factors such as wages, as 

distinctions between high-cost and low-cost environments are implicitly based on wage levels. 
2 In line with Macchion et al. (2017b), low level of customization offered to retailers with lower minimum order quantities 

which is more achievable than customization for individuals. 
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environmental impacts through lower resource use and reduced transportation (e.g. Kohtala, 2015). The 

focus on enhanced sustainability is especially true in particular location contexts, for example in the 

European Union (EU), which has maintained competitive production in various industries and invests 

heavily in research and development. The top manufacturing activities in this context are motor vehicles, 

machinery, metal products, food, and chemical products etc. (Eurostat, 2020). The European 

Commission invests heavily into strengthening production in various industries, with regards to 

technology and sustainable developments (European Commission, n.d.). In addition to policy-driven 

developments, market pressures for enhanced sustainability and innovation are increasingly demanding 

this small series production, as close proximity and alignment with customer demand is expected to 

reduce environmental impacts (e.g. Srai et al., 2016). However, the actual impact of these product-

structure changes is not fully understood, thus demanding research focused on how and when 

decentralizing production can be beneficial (Kohtala, 2015). Importantly, country context(s), home and 

countries of operation are all factors that likely have impact on these location and configuration 

decisions (Baraldi et al., 2018); and location characteristics will have different effects depending on 

specific industry contexts, as discussed below. 

1.2 Contextualization  

The textile/apparel industry is highly relevant to address with high-cost contexts, interrelated 

configurational decisions and motivations, due to the environmental pressures and rapid technological 

developments challenging global supply chains. These global supply chains are often complex, with 

multiple tiers (Thomassey, 2010); characterized by lack of transparency and high risks related to 

environmental and social sustainability (e.g. Egels-Zandén and Hansson, 2016). Specifically, 

globalization shaped production and consumption in textiles/apparel, in which trade liberalization and 

removed quotas resulted in a growth of production in developing countries, particularly in Asia, with 

associated reductions in Europe and North America (ILO, 2019). In Europe, overall apparel production 

levels have dropped 20% since 2008 (Eurostat, 2020). Research has shown that extensive global 

sourcing has resulted in difficulties with quality (Kinkel, 2014), environmental and social challenges 

(e.g. Ashby, 2016), as well as loss of competence in home countries (e.g. Martínez-Mora and Merino, 

2014). The industry is an important component within creative industries in high-income countries; 

providing designs, fabrics or materials to low-income countries for production and export clothing and 

footwear around the world (ILO, 2019). Thus, the industry plays a major role in the world economy as 

a whole, serving as a key facilitator of economic development in developing countries (Fernandez-Stark 

et al., 2011).  

Beyond playing a crucial role in the world economy, this manufacturing sector has a significant impact 

on the environment (ILO, 2019). In the EU, private textile consumption is the fourth largest cause of 

environmental pressures after food, housing and transport (European Environmental Agency, 2019), 

leading to increased demand for sustainability and transparency towards customers (e.g. Ashby, 2016, 

Uluskan et al., 2017). Thus, the industry offers a key opportunity for localized manufacturing and other 

developments towards enhanced environmental sustainability (de Treville et al., 2017b). Investigations 

into the potential for localized manufacturing in such consumer goods industries must separately 

consider individual sub-sectors (Bessiere et al., 2019), due to critical differences in product/process 

characteristics and digitalization and new manufacturing technology levels (e.g. Kumar et al., 2020). 

Specifically, in textiles/apparel, these rapidly changing technologies are expected to facilitate higher 

levels of reshoring, customization and sustainability (Andersson et al., 2018, ILO, 2019). 

In Europe, the textile/apparel industry is a key pillar, worth nearly €180 billion and including 171,000 

companies (Euratex, 2020). The European textile/apparel industry is diverse with various sectors 

including clothing/fashion, home textiles, and industrial products (Bruce et al., 2004, de Brito et al., 
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2008, Euratex, 2020). Italy is responsible for almost 50% of the production of wearing apparel in Europe, 

followed by Spain and Portugal; although overall production levels have dropped 20% since 2008 

(Eurostat, 2020). Despite low levels of digital technologies and shortages of skilled workforce in such 

developed countries (e.g. Bontoux et al., 2017) this industry is expected to face rapid technological 

developments. These developments, in reaction to both pressures for profitability as well as reduced 

environmental impact, are encouraging movements towards smaller batch sizes and on-demand 

production (Andersson et al., 2018). Further, in such industries and locations, customers value the ‘made 

in’ effect especially, as a sign of quality and sustainability, e.g. in Italy and Sweden (Macchion et al., 

2015, Engström et al., 2018), due to established industry clusters and stronger environmental 

regulations.  

Specifically, within high-cost textile/apparel contexts, small series production can range from 

customization/on-demand for retailers to individual customization, as with footwear (Macchion et al., 

2017b). Custom apparel can be characterized by five possible customization points: post-assembly, 

fabrication, fit, feature, design, all of which have varied implications on production stages and 

requirements for advanced technologies (Senanayake and Little, 2010, MacCarthy, 2013). Several key 

technologies are enabling this increased on-demand production and localization, including automation, 

data analytics, digital and laser printing, 3D knitting and semi-automated sewing/logistics (Andersson 

et al., 2018, ILO, 2019). In response to these and other internal and external pressures, these product-

process decisions are influencing strategic location decisions (Bals et al., 2016, Barbieri et al., 2018).  

Customization in clothing/footwear has had relatively low levels of success, as key examples were 

ultimately discontinued, e.g. Levi’s (Piller, 2005). Instead, localized sourcing for smaller orders of 

fashionable products has been well established in these contexts, see e.g. the Zara model (e.g. 

Christopher, 2000, Ferdows et al., 2004, MacCarthy, 2013). However, new pure-play online companies 

have taken this local production model for fast fashion development to greater extents (Andersson et al., 

2018). Currently, production/sourcing and development co-location for speed and flexibility is inhibited 

by limited availability of material sourcing; developments are expected, but requiring partnerships 

among brands and manufacturers to support capacity investments (Andersson et al., 2018). Investments 

into local supply chains, new fabrics and fibers e.g. re:newcell, can enhance sustainability, speed and 

quality (e.g. Ashby, 2016, Robinson and Hsieh, 2016, Andersson et al., 2018). However, in many cases 

nearshoring is likely to be more competitive than onshoring to the home country, e.g. Turkey, to gain 

shorter lead times with lower relative costs compared to Europe (Andersson et al., 2018). Nearshoring 

and automation together have the potential for environmental and social benefits, in addition to 

economic benefits, potentially enabling circular value chains (Ellen MacArthur Foundation, 2017, 

Andersson et al., 2018), and sustainable ecosystems (de Treville et al., 2017b). These developments 

require the collaboration of key actors in the textile/apparel value chain, including fabric, garment and 

key component production/services, retailers and customers, to react to the various pressures from the 

manufacturing environment. Thus, various motivations have the potential to shape interrelated 

configurational decisions, and associated developments related to products, processes and supply chains. 

1.3 Research gap 

The strategic nature of the interacting location and production decisions, demands that the topic be 

approached as a key facet of manufacturing strategy. These strategic decisions and associated 

motivations are crucial to consider in relation to various contingencies, including industry and country, 

as well as decision magnitude and task/activity characteristics (e.g. Bals et al., 2016). Additionally, 

further understanding is required of global manufacturing in relation to strategic innovation, and 

environmental/social dimensions of sustainability (Chatha and Butt, 2015, Fratocchi and Di Stefano, 

2019). Repatriated and maintained local production are both associated with innovative technologies 
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(e.g. Stentoft et al., 2016), and increasingly, product/process innovation can benefit from collaborative 

relationships with regional suppliers (Sabri et al., 2018). Technology development is particularly crucial 

to address in relation to such location decisions, as there is a relative lack of empirical research regarding 

the driving power of these changes, despite increased interest among both practitioners and scholars 

(Barbieri et al., 2018). Thus, innovation is a key issue to be addressed in relation to strategic local 

decisions and broader issues regarding configuration for small series production. 

To date, the works that have linked small series production, i.e. increased customization, with high-cost 

locations (e.g. Canham and Hamilton, 2013, Engström et al., 2018), provide only limited insights 

regarding how to configure or reconfigure the supply network. Research has indicated the benefit of 

supplier co-location for mass customization (Salvador et al., 2002, Salvador et al., 2004), and validated 

small series customization benefits for aligning supply with demand (Macchion et al., 2017b). Other 

articles have addressed related topics, e.g. Agile Manufacturing and Mass Customization with certain 

aspects of supply network configuration (SNC). For instance, highlighting customization, agile supply 

chains, automation, employee empowerment and technology integration as interrelated agile 

manufacturing enablers (e.g. Gunasekaran et al., 2018). Many of these enablers are frequently discussed 

as advantages or motivations for producing in high-cost areas, among others related to resources, 

customers, innovation, and supply chain management (SCM) (Barbieri et al., 2018). Understanding of 

the interactions among such enablers for implementation of small series or mass customization is 

lacking, especially with respect to clarification of applicable contexts, support for holistic ‘as is’ 

analyses, and interactions with three-dimensional concurrent engineering (3DCE) (Suzić et al. 2018). 

For instance, 3DCE interacting with product modularity for customization implementation is indicated 

in the literature, but without capturing interrelations; other enabler interactions require further study due 

to discordant perspectives. Contexts are crucial to understand and clarify such implementation 

guidelines to avoid organizational mismatches (Sousa and Voss, 2008), along with approaches that 

include the various relevant enablers for a holistic analysis (Suzić et al. 2018). While several of these 

capabilities and related enablers have been defined or addressed in accordance with the unique nature 

of textiles/apparel, e.g. mass customization (Senanayake and Little, 2010) and postponement (Chaudhry 

and Hodge, 2012), their interactions are less understood.  

Limited research has addressed configuration for high product variety (Chandra and Grabis, 2007, 

Chandra and Grabis, 2016), or configuration with a location focus (Bals et al., 2016, Barbieri et al., 

2018, Kumar et al., 2020). For instance, small series, high variety production has been shown to support 

alignment between supply and demand, through high performance of suppliers (Macchion et al., 2017b). 

Personalization types in footwear have been linked to capacity and supply chain characteristics; 

demanding extension to include consideration of production locations (Macchion et al., 2017a). While 

localization is a significant strategy to adopt in reaction to manufacturing environment changes as 

previously discussed, this location dimension should be further addressed with such personalization (e.g. 

Kumar et al., 2020), i.e. to understand the impact of technology on configuration of the supply chain 

(Min et al., 2019). Thus, further research should seek context-specific understanding of 

interrelationships among such best practices, strategic-structural/infrastructural decisions and 

competitive priorities (Chatha and Butt, 2015), focusing on country/industry and associated 

technological contingencies (e.g. Bals et al., 2016). Thus, demanding exploration of the potential for 

increasingly small series, or customized, production in high-cost textile/apparel contexts, in relation to 

a variety of new technologies and other manufacturing environment changes. 

This requires the configurational perspective i.e. supply network configuration (Srai and Gregory, 

2008), to capture products-processes-supply chains and differing levels of capabilities or performance. 
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In other words, the SNC perspective can bring together and build upon the existing literature regarding 

these various dimensions, to support future research and practice.  

1.4 Research problem statement 

Configurations of supply chains in the textile/apparel industry are complex. Increased fragmentation, 

value chain levels, competition, along with long production cycles and shortened product lifecycles 

make matching supply with demand particularly challenging (Bruce et al., 2004, Chaudhry and Hodge, 

2012). Existing industry structures are results of early and widespread adoption of offshoring, mainly to 

achieve cost advantages (Appelbaum and Gereffi, 1994, Gereffi and Memedovic, 2003).These structures 

were further driven by low coupling and high formalization (e.g. Ketokivi et al., 2017); for instance, 

production of wearing apparel in Europe dropped by 20% since 2008 (Eurostat, 2020). However, there 

is still significant representation of diverse companies operating in the European context, producing 

materials, dyes, fibers and garments, as well as powerful retailers (Bruce et al., 2004, Ülgen and 

Forslund, 2015). Additionally, as described above, various manufacturing environment pressures are 

encouraging focus on competitive manufacturing in high-cost locations and small series production. 

Localized production is considered a key opportunity for certain products in this industry; particularly 

due to characteristics of apparel production, including simple and flexible machinery and relative ease 

of skill developments (e.g. de Treville et al., 2017b). While research has focused on small series 

production in relation to similar industries, such as footwear (e.g. Fornasiero et al., 2016, Macchion et 

al., 2017a, Macchion et al., 2017b), there is a need to explore textile/apparel industry-specific issues. 

This, demands exploration of the various aspects of SNC related to small series production in these high-

cost textile/apparel industry contexts. However, as such decision-making is based on ‘factual beliefs’, 

practitioner views are required (Ketokivi et al., 2017); especially as location drivers are affected by 

perceptions of country/firm specific advantages/disadvantages (Rugman et al., 2011, Bals et al., 2016). 

Deeper understanding can provide support for practitioners to reconfigure in reaction to the dynamic 

manufacturing industry environment, with rapid developments changing opportunities for 

reconfiguration (Brennan et al., 2015, Min et al., 2019). 

In light of the above, this thesis is focused on SNC for small series production in textile/apparel from 

the perspective of high-cost contexts, to capture the variety of relevant issues. Thus, to approach and 

organize the decision areas, the thesis draws on the SNC perspective (Srai and Gregory, 2008). This 

perspective encompasses the interactions among products-processes-supply chains, which must be 

considered, along with the factors that are driving these decisions (Fine, 1999, Melnyk et al., 2014), 

such as priorities or capabilities. 

1.5 Purpose of the research 

This research aims to explore how SNC relates to the small series, high-cost production context. More 

precisely, the research focuses on how aspects of configuration or reconfiguration relate to each other 

with the pursuit of small series production in high-cost location and textile/apparel industry contexts. 

Thus, the purpose is formulated as follows:  

To explore supply network configuration (SNC) for small series production in high-

cost textile/apparel contexts. 

As the likely effects and aspects in focus, i.e. characteristics of SNC, cover a breadth of topics and  areas, 

this research combines several more and less established fields of study to create new knowledge. 

Specifically, through bringing together relevant perspectives the research will provide insights as to how 

configurations can be designed and managed, here with respect to the European context. 
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The research is intended to provide contributions for both the research community as well as industry 

professionals. For professionals, the insights regarding the interrelationships among decisions and 

potential impacts can support further evaluation and decision-making. The network configuration 

perspective approach, as applied to the particular production context, is offered as a main contribution 

for researchers; with associated empirical sensitivity to decision-making. 

1.6 Research questions 

As discussed, broader focus on strategic structural decisions, including location, requires focus on 

configurations and the motivations for these decisions, whereby a number of internal and external 

changes are increasingly leading to small series production in high-cost contexts. The unique 

characteristics of textile/apparel production is likely to have specific decision motivations for this type 

of small series production, and the broader configurations associated. Thus, the principle research 

question is: 

PRQ: How supply network configuration (SNC) influences small series textile/apparel 

production in high-cost contexts?  

To capture the key motivations for production in high-cost contexts, research question one is defined to 

identify the motivations for these location decisions in the textile/apparel industry. 

RQ1: What motivates locating textile/apparel production in high-cost contexts?  

As high-cost location decisions are only one dimension of broader configurations, and in accordance 

with the main research focus, to investigate SNC for small series production in such contexts, research 

question two is defined to identify the interaction between other related aspects of configuration 

decisions and motivations. 

RQ2: What are the key aspects and motivations of supply network configuration (SNC) 

for small series production in high-cost, textile/apparel industry contexts, and how do 

they interrelate? 

In order to address this question, the question must be divided into two parts. First, there must be 

understanding of what the relevant aspects of SNC are, in general, and secondly, how those aspects are 

interrelated within this key industry context. Thus, the sub-questions are defined: 

RQ2a: What are the key supply network configuration (SNC) aspects and motivations 

for small series production within high-cost contexts?  

RQ2b: How do these supply network configuration (SNC) aspects and motivations 

interrelate with each other for small series production within high-cost textile/apparel 

industry contexts? 

These two main questions aggregate to provide a rich exploration of configurations within the general 

small series production context in high-cost locations, and in relation to the European textile/apparel 

industry. In the thesis, the results of the appended papers will contribute to answering the individual 

research questions and will be combined to answer the principle research question. The individual 

questions are answered by considering various perspectives and objects of focus. The research questions 

in the thesis are not the same as they were presented in the papers, as they have been modified to facilitate 

joint analysis. 
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1.7 Research delimitations 

To explore SNC for small series production in high-cost textile/apparel contexts, the consideration of 

configurations is here focused on supply chain management, structural and infrastructural characteristics 

(Chatha and Butt, 2015), and identification of decision characteristics including motivations (Bals et al., 

2016, Barbieri et al., 2018). Thus, the research addresses network configuration in this context through 

the lens of SNC/Capabilities, capturing configuration characteristics and associated influencers, or 

desired outcomes (Melnyk et al., 2014, Calleja et al., 2018). Here, the focus is limited to these priorities, 

without capturing performance outcomes, thereby lacking the ability to evaluate SNC based on different 

performance measures. Instead, the orientation taken to approach these topics is focused on 

incorporating practitioner views regarding these configuration decisions and motivations. Due to the 

particular relevance of the European textile/apparel context for addressing this topic, the focus is limited 

to primary value chain actors directly contributing to physical production; representing fabric, garment, 

key component/service production, and retailers in Europe. These stages in the textile/apparel value 

chain are key to consider as they are the most likely to be actively involved in small series production, 

down to batch size of one. When considered together, these stages capture various relationships, which 

collectively meet end-user demand.  

1.8 Thesis outline 

Chapter 1 provides the background for the research, and introduces the scope and practical relevance of 

the thesis. First, the chapter presents an overview of the high-cost production context, and potential for 

small series production, in general and particularly in textile/apparel. The problem and research gap that 

the thesis aims to address is then outlined; followed by the purpose and associated research questions.  

Chapter 2 presents the literature discussing the main streams of research that relate to the thesis first, 

addressing the strategic nature of manufacturing reshoring, followed by such structural design decisions 

being captured by literature in relation to supply chain design and associated 3DCE (product-process-

supply chain design decisions). The discussion focuses on how location decisions and these broader 

3DCE decision interactions are motivated by capabilities at the supply chain level, and highlighting the 

dyadic nature of capabilities; whereby priorities are intended capabilities, supported by resources 

throughout the supply network. 

Chapter 3 defines the particular frame of reference for the thesis, where the changing manufacturing 

environment is affecting competitive manufacturing in high-cost contexts, and small series production, 

brought together with supply network configuration and associated capabilities. After describing these 

topics, the interactions between the RQs and the frame of reference are presented and discussed. 

Chapter 4 describes the methodology followed in the thesis and the constituent appended papers, first 

discussing the reasoning behind the mixed-method approach. Thereafter, the chapter presents the 

detailed process and strategies of the different studies including the purposes, as well as methods of data 

collection and analysis. Lastly, the chapter discusses the approaches adopted to ensure trustworthiness. 

Chapter 5 summarizes the three appended papers that form the thesis; presenting an overview of author 

contributions, purposes, methods, main findings, and details the papers’ relationships to each other and 

to the RQs. 

Chapter 6 analyzes the appended papers, and answers the RQs formulated and relates them to the frame 

of reference presented in Chapter 2. 

Chapter 7 presents conclusions of the thesis; and discusses the outcomes on a more general level. The 

chapter focuses on theoretical and practical implications, thereafter detailing limitations and suggestions 

for future research. 
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2. Literature review 
The previous chapter introduced the thesis in general. This chapter reviews previous literature relevant 

to small series production in high-cost contexts. The literature review positions the research within 

established streams of research, providing insights into what has been examined with regards to 

reshoring or strategic decisions to locate production in high-cost contexts, supply chain design and 

3DCE, and supply chain capabilities that drive and result from such decisions. In this way, the chapter 

lays the foundation for the supply network configuration and capability approach.  

Several streams of research are relevant to the issues of configuration of small series production in high-

cost contexts. Specifically, one key stream of research has focused on manufacturing in high-cost 

contexts, discussed in relation to location and relocation decisions. These strategic structural decisions 

have been frequently addressed in terms of motivations (e.g. Fratocchi et al., 2016, Stentoft et al., 2016, 

Wiesmann et al., 2017). However, the research is limited regarding interactions among such motivations 

and other characteristics (Bals et al., 2016, Barbieri et al., 2018). Broadly, these location decisions must 

be considered within the other key stream of research that addresses supply chain design and the 

priorities associated; with a number of contributions presenting typologies often focused on alignment 

of product characteristics with supply chains (e.g. Fisher, 1997). This alignment is further linked with 

3DCE, emphasizing the importance of concurrently designing products/processes/supply chains for 

various benefits or improvements. These improvements are focused on key capabilities at the supply 

chain level, including emerging topics like innovation (e.g. Marsillac and Roh, 2014) and sustainability 

(e.g. Ellram et al., 2008). These capabilities are dyadic in nature as they represent priorities and levels 

of achieving such priorities (e.g. De Toni and Tonchia, 2001, Größler and Grübner, 2006); which are 

achievable due to the balance and exploitation of resources available in the supply chain (e.g. Hayes and 

Wheelwright, 1984, Jacobides and Winter, 2005). These network structures and associated resources 

can be analyzed and understood as supply network configurations (Srai and Gregory, 2008). The 

interaction between such configurations, and the capabilities/priorities shaping them, is the foundation 

of the frame of reference, which will be explained in detail in Chapter 3. 

The chapter first discusses each of these research areas, and presents key features of the discussion in 

several figures. These key features form a synthesis of relevant previous research, summarizing in Figure 

4 how the supply network configuration and capability approach relates to, and brings together, each of 

the three research areas. 

2.1 Manufacturing strategy for reshoring 

Manufacturing location decisions must be approached more broadly to understand how firms 

(re)configure their global manufacturing footprint (e.g. Stentoft et al., 2016); additionally, demanding a 

fine grained approach to capture the extent of different options (e.g. Baraldi et al., 2018, Bettiol et al., 

2019). Although localization and context are key issues to address with reshoring or other location 

decisions, context-specific approaches are required, e.g. to understand how location effects such 

processes (e.g. Halse et al., 2019). In other words, there are benefits to a combined approach to the 

‘where’, ‘why’ and ‘how’ regarding manufacturing (re)location to high-cost contexts, due to the 

home/host country effect on motivations or competitive objectives and behaviors (Barbieri et al., 2018). 

These requirements stress the importance of capturing managers’ views of such country and firm 

specific benefits and challenges (Rugman et al., 2011, Bals et al., 2016). Addressing such questions 

together can support and contribute to exhaustive characterizations of strategic location decisions, such 

as reshoring (Barbieri et al., 2018). Such relocation decisions are strategic, based on either a mismatch 

of strategy with offshoring outcomes or the pursuit of a particular strategic intent (Bals et al., 2016). 
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These questions and the topics associated are discussed further below, while broader issues of supply 

chain design and motivating capabilities are discussed in the following sections. 

While various motivations for (re)location have been frequently addressed in extant literature (e.g. 

Fratocchi et al., 2016, Stentoft et al., 2016, Wiesmann et al., 2017), understanding of the interdependence 

among such motivations is required, i.e. among benefits related to time, proximity, customer response, 

risk and innovation (Schroeder et al., 2011, Barbieri et al., 2018). Understanding of firm, industry and 

country-effects on the strength of various drivers/motivations is crucial to contribute to a more 

comprehensive characterization of reshoring (Foerstl et al., 2016, Barbieri et al., 2018). Relocation 

decisions are a dimension of the broader issue of competitiveness gained by innovating the supply chain, 

whereby analysis of links among different innovations can help to clarify both the ‘why’ and ‘how’ of 

these decisions (Arlbjørn et al., 2011, Stentoft et al., 2016). On one hand, process and technology 

changes are key components of innovation and on the other, innovation can instigate redesign of network 

structures and relationships (Arlbjørn et al., 2011, Barbieri et al., 2018). While advanced manufacturing 

technologies are associated with high-cost production locations (Stentoft et al., 2016) and interest is 

increasing with scholars, there is a relative lack of empirical attention to these technology changes as 

drivers of location decisions (Barbieri et al., 2018). These links (Stentoft et al., 2016), highlight 

innovation driven interactions among structural/infrastructural choices, best practices and SCM (Chatha 

and Butt, 2015). 

The practice of reshoring, including decision, implementation and outcome, is relevant, yet less 

understood (Barbieri et al., 2018). Models have been proposed which call for elaboration with respect 

to various contingencies; for example, decision and task characteristics, with respect to magnitude, 

importance, complexity and frequency, as well as functional activities and ties, and overall supply chain 

complexity (Kinkel, 2014, Bals et al., 2016). These contingencies and implementation issues should be 

expanded to include the role of suppliers as supporting or hindering reshoring processes, e.g. 

collaboration/alliances as a potential influencing aspect (Grandinetti and Tabacco, 2015, Barbieri et al., 

2018). In other words, production location in high-cost contexts demands focus on inter-/intra-

organizational interdependence among supply chain stages, as is determined by product/process 

characteristics (Ketokivi et al., 2017). With respect to textile/apparel, examples of relocation are the 

result of collaborative development of the local/regional supply chain, with focus on luxury quality, or 

sustainability (e.g. Ashby, 2016, Robinson and Hsieh, 2016), thus emphasizing the impact of product-

related priorities. The textile/apparel industry faces rapidly changing trends, as seen with increasingly 

fast fashion, and movements towards increasing customization, which are often discussed with key 

technologies (Andersson et al., 2018, ILO, 2019). Thus, research shows that these strategic choices 

related to location are closely linked with ownership issues (e.g. Bals et al., 2016, Joubioux and 

Vanpoucke, 2016), and with increasing reliance on specialized partners (e.g. Grandinetti and Tabacco, 

2015). 

Figure 1 summarizes the key features, where location decisions are strategic with associated motivations 

requiring sensitivity to various contingencies. 

 

Figure 1 Key features of manufacturing strategy for reshoring discussion. 
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2.2 Supply chain design and 3DCE 

Supply chain design, here encompassing the decisions that defines a supply chain/network 

configuration, has been addressed in the literature through a number of typologies and other 

methodological approaches (Calleja et al., 2018), mainly focusing on alignment among decision areas 

or process stages. Existing typologies often focus on alignment with respect to product and market 

characteristics (e.g. Fisher, 1997, Christopher, 2000, Lamming et al., 2000, Vonderembse et al., 2006), 

and also include supply chain characteristics such as decoupling point and supply uncertainty (Mason-

Jones et al., 2000, Lee, 2002). Fisher (1997) proposed the need to align product characteristics and 

demand whereby innovative (functional) products facing unpredictable demand should be matched with 

responsive (efficient) supply chain strategies. Research testing this alignment, has found both 

confirming and disconfirming evidence; emphasizing that most supply chains are characterized by some 

level of efficiency and responsiveness (e.g. Selldin and Olhager, 2007, Lo and Power, 2010). More 

frequently, supply chain characteristics have been captured as lean, agile and leagile (e.g. Mason-Jones 

et al., 2000, Vonderembse et al., 2006), with leagile capturing a single supply chain having both efficient 

and flexible characteristics e.g. separated by the customer order decoupling point (e.g. Christopher, 

2000). Alternatively, including leagile strategies using multiple supply chains differentiated based on 

product/market segment (e.g. Christopher et al., 2006, Hilletofth, 2009, 2012). Other works stress the 

need for alignment and primary role of product design, particularly modularity, to shape the firms supply 

chain in line with 3DCE (Fine, 1999). This alignment among product-process-supply chain (e.g. 

Marsillac and Roh, 2014), captures significant interrelationships among product/process and supplier 

modularity e.g. for MC (Wu et al., 2019). While modular products are more often in focus, mixed 

product architectures are more realistic, and thus require further attention as a contingency to address 

(Pashaei and Olhager, 2015). 

3DCE, linking supply chains with product and process design, is built upon several established areas of 

research, beginning with the seminal articles by Hayes and Wheelwright (1979a, 1979b), that propose 

the product-process matrix, whereby product characteristics are strongly associated with manufacturing 

processes. These product/process linkages further characterize Design for Manufacturing (DfM), that 

focuses on concurrently designing products and processes for cost reduction and process improvements 

(e.g. Fixson, 2005, Forza et al., 2005, Yao and Askin, 2019). Additionally, processes and supply chains 

are found to be interdependent, e.g. flexible manufacturing demanding integration in the supply chain 

in accordance with product innovation/changes (Marsillac and Roh, 2014). This validates innovation as 

an emerging competitive strategy linked with SCM; e.g. supply chain design aligned with products, 

within product portfolios based on innovation levels (Da Silveira and Cagliano, 2006). Innovation as 

redesign of network structures and relationships, e.g. reshoring, can be combined with other dimensions, 

i.e. changes or improvements of processes, and/or new technologies (Arlbjørn et al., 2011, Stentoft et 

al., 2016). This thereby indicates the interactions among product-process-supply chain states and 

changes. 3DCE with environmental focus has also been suggested to support various priorities, although 

with the need to understand potential synergies or trade-offs among the dimensions of sustainability, 

including social and economic sustainability (Ellram et al., 2008). 

Several other approaches present methods as a succession of stages (e.g. Calleja et al. 2018). The 

primary step is definition of ‘objectives’ or goals/outcomes/influencers of supply chain design decisions, 

which can also be used to evaluate associated configurations (Melnyk et al., 2014, Calleja et al., 2018). 

These objectives are further referred to as supply chain capabilities, as described in the following 

section. To understand these decisions and their interactions, the decision approach is necessary, as they 

are made based on ‘factual premises’ or beliefs rather than on any particular theory (Ketokivi et al., 

2017). This approach thus requires a number of different perspectives to inform and understand real 
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decisions at the product and activity levels. Regarding textile/apparel, some key findings highlight 

different approaches to apparel sourcing depending on product group (e.g. Purvis et al., 2014). The study 

offers definitions of two leagile approaches, with vendor flexibility (co-located), or sourcing flexibility 

(global) for medium responsiveness (6 months), and agile networks (regional), with flexibility in both 

manufacturing and structures, for high-fashion products demanding short-term responsiveness (3-6 

weeks). However, for apparel manufacturing, location is limited by competence availability and the 

scale possible with internal production processes. For instance, only the highest quality products with 

high fashion-content are produced or sourced locally from small flexible production facilities; although, 

sourcing/producing some product types is not possible locally (e.g. Christopher, 2000, Ferdows et al., 

2004, Gray, 2017). Thus, the research on supply chain design illuminates various interactions among 

structural and infrastructural choices, supply chain management and competitive priorities (Chatha and 

Butt, 2015); highlighting the importance of product/process characteristics in connection with 

ownership (e.g. Chaudhry and Hodge, 2012).  

Figure 2 summarizes these interrelated considerations related to supply chain design.  

 

Figure 2 Key features of supply chain design and 3DCE discussion. 

2.3 Supply chain capabilities 

Supply chain level competitive priorities and associated performance outcomes are linked to supply 

chain/network configurations as capabilities, which are central elements of manufacturing, operations, 

and supply chain strategy. The performance of such configurations is determined by the combination 

and balance of resources (Hayes and Wheelwright, 1984, Jacobides and Winter, 2005, Größler and 

Grübner, 2006), of the firm and supply chain. Although the resource-based view of the firm focuses on 

internal firm characteristics that determine success, in other words bundles of resources and capabilities 

(e.g. Selznick, 1984, Wernerfelt, 1984, Penrose, 2009), this is also true at the supply chain level. 

Resources represent what firms possess, both tangible and intangible assets (Wernerfelt, 1984), rather 

than what they are able to accomplish i.e. capabilities (Größler and Grübner, 2006); and are the 

foundation for capability development. Capabilities are inherently dyadic in nature, whereby priorities 

are intended capabilities (e.g. Wood et al., 1990, Ward et al., 1996, Größler and Grübner, 2006). As with 

priorities (e.g. Swink and Harvey Hegarty, 1998), capabilities encompass the mechanisms for resource 

exploitation to achieve specific objectives or competitive priorities, as well as the performance level 

representing the extent of that capability development (De Toni and Tonchia, 2001, Größler and 

Grübner, 2006). Such capabilities have also been classified as order winners and qualifiers, depending 

on market requirements (Hill, 2000). Despite differing terminology throughout the literature, there is 

general agreement about the dimensions relevant for manufacturing (e.g. Ward et al., 1996) and the 

supply chain.  

The capabilities which are most often focused on by companies are quality, cost, 

delivery/responsiveness and flexibility (Miller and Roth, 1994, Ward et al., 1996, Chatha and Butt, 

2015). However, extending beyond these are several capabilities which are increasingly relevant to 

consider including innovation, social and environmental sustainability (Sansone et al., 2017), although 

these aspects are largely missing from the discussion on competitive priorities (Größler and Grübner, 

2006, Chatha and Butt, 2015). There have been two major streams of studies regarding the pursuit of 

Supply chain 

design and 

3DCE 

Supply chain design and decisions 

in alignment with product and 

process design, which are also 

tightly linked with each other 



 

12 

 

multiple priorities simultaneously, highlighting trade-offs or cumulative capabilities (Noble, 1995, 

Größler and Grübner, 2006). The research focused on cumulative capabilities outweighs that of trade-

offs (Chatha and Butt, 2015), emphasizing the interrelationships among these strategic priorities. For 

instance, quality found to be the basis for delivery, and delivery found to provide support for flexibility 

and cost (Größler and Grübner, 2006); however, universal support for cumulative capabilities is not 

found, thus demanding a contingency approach (Schroeder et al., 2011). In line with combined effects, 

and interrelations among such capabilities, several articles define mass customization capability as the 

ability to achieve customization without trade-offs related to costs, volume and quality etc. (e.g. Tu et 

al., 2004, Squire et al., 2006, Kristal et al., 2010). Thus, various contributions in the literature stress the 

importance of coherence, or alignment, among priorities, manufacturing tasks and resources available 

to the firm or supply network. In this way, the broader notion is consistency or alignment among 

environment-strategy-structure-performance (e.g. Mintzberg, 1989, Ward et al., 1996), in line with 

contingency theory (Drazin and Van de Ven, 1985).  

This discussion is founded on the resource-based view, as both tangible and intangible resources 

possessed by a firm/supply chain are the basis of the capabilities in focus, and associated performance 

levels. These interactions shed light on the interrelations among competitive priorities with decision 

areas regarding SCM, including strategic choices and best practices (Chatha and Butt, 2015). Further 

examination is required to understand the configuration effect on supply network capabilities and 

performance (Srai and Gregory, 2008; Neher, 2005). SNC can help address the supply network-based 

tangible and intangible resources, which support such capabilities. Research regarding textiles/apparel 

has emphasized the importance of sustainability, responsiveness and quality as motivations for 

localization, driving development and innovation related to local supply chains (e.g. Ferdows et al., 

2004, Ashby, 2017). Mass customization capability is a key linkage among several competitive priorities 

(e.g. Tu et al., 2004, Zhang et al., 2019); although in apparel, low levels of customization characterized 

by post-assembly and features are more frequently offered (Senanayake and Little, 2010). Due to high 

obsolescence related to volatile fashion markets, postponement of key processes is frequently used, for 

example, fabric dyeing, sourcing and production, depending on product/process characteristics and 

related tier structures (Ferdows et al., 2004, Chaudhry and Hodge, 2012). These studies highlight 

competition based on value rather than low cost for textiles/apparel in these high-cost contexts 

(Fratocchi et al., 2016), and for small series production, with extensive focus on sustainability, 

innovation and quality. This highlights the impact of these capabilities or drivers on the various elements 

of SNC specifically, network structures, network relationships, unit operations, and value structures 

(Srai and Gregory, 2008). 

Figure 3 summarizes the key features of capabilities at the supply chain level, as motivations of strategic 

decisions and oucomes of network configuration resources. 

 

Figure 3 Key features of supply chain capabilities discussion. 
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2.4 Synthesis of the research areas 

Figure 4 presents the synthesis of the research streams which are relevant to approach supply network 

configuration and capabilities for small series production in high-cost contexts. Specifically, 

manufacturing strategy and reshoring requires comprehensive approaches to the interactions among 

drivers or enablers such as innovation of technology and supplier relationships (e.g. Barbieri et al., 

2018). These interactions are influenced by various contingencies related to industry/location, including 

innovation of products and processes e.g. digitalization and new manufacturing technologies (e.g. 

Kumar et al., 2020). Alignment among such environmental factors with strategy and structure, for 

performance, is part of key discussions related to supply chain design; specifically, regarding 3DCE 

design decisions, i.e. locations and levels of integration with product and process characteristics (e.g. 

Salvador et al., 2002, Marsillac and Roh, 2014). These component decisions make up configurations of 

tangible and intangible resources (Wernerfelt, 1984); which must be balanced with associated operations 

capabilities/priorities (Größler and Grübner, 2006), here at the supply network level. This interaction 

between supply network configuration, and drivers of these structural and infrastructural decisions, i.e. 

capabilities, is the foundation for the frame of reference as detailed in Chapter 3.  

 

  

Supply chain 

design and 

3DCE 

Supply chain design and decisions in 

alignment with product and process design, 

which are also tightly linked with each other 

Manufacturing 

strategy for 

reshoring 

Location decisions as strategic need for more 

comprehensive approach with various 

contingencies 

Supply chain 

capabilities 

Supply chain level capabilities/competitive 

priorities supporting, influencing, and 

resulting from particular configurations 

Supply network 

configuration and 

capabilities 

Figure 4 Synthesis of different research streams that are relevant to supply network configuration/capabilities. 
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3. Frame of reference 
This chapter presents necessary explanations to concepts and the associated theories used to address 

the purpose of the thesis, to increase understanding of SNC for small series production in high-cost 

textile/apparel. First, this chapter separately describes the main topics, which are affected by the 

dynamic manufacturing environment, competitive manufacturing and small series production in high-

cost contexts. These topics are then brought together within a supply network configuration and 

capabilities approach. Lastly, it presents the relationship between RQs and the frame of reference. 

Necessary explanations are presented of the key concepts in the research; the manufacturing industry 

environment, characterized by a variety of technological and market forces, which drives both 

competitive manufacturing and small series production in high-cost contexts. These areas are thereby 

captured with supply network configuration and capabilities, characterizing the structures of and 

motivations for those design decisions. These interrelated concepts and their definitions form the frame 

of reference, summarized in Figure 5, and are elaborated upon in the following sections of this chapter. 

The two main interrelated topics are investigated in connection with each other and the configuration 

and capabilities-based frame of reference, as shown by the blue connections. These interactions are 

explored in relation to the textile/apparel industry context, as represented by the grey dotted line, within 

the broader manufacturing industry environment. This chapter further clarifies the premises that are 

foundational to the research. 

 

 

 

3.1 Manufacturing industry environment 

Various changes related to markets, industry, and country contexts can lead firms to rethink offshoring 

(e.g. Canham and Hamilton, 2013), and thus consider relocating production to high-cost countries. 

Several changes in the manufacturing industry environment are challenging global supply chains, 

including drivers such as high variety and changing demands (Chan and Chan, 2010), green supply 

chains, sustainability, or “country of origin” transparency for consumers (Ashby, 2016, Uluskan et al., 

2017). As discussed, these and other changes are pressuring firms in industries like textiles/apparel to 

move towards smaller series production in closer proximity to customers. While past research has not 

found clear differences between labor- and capital- intensity with respect to reshoring frequency, it has 

suggested that industries with high complexity, e.g. high levels of customization and small batch sizes, 

should have greater tendencies for reshoring (Kinkel, 2014, Fratocchi et al., 2015). In other words, the 

potential for competitiveness in high-cost contexts, is likely different between labor-intensive and 

capital intensive industries (Fratocchi et al., 2014); for instance, capabilities like the ‘made in’ 

effect/motivation or local production capability can be crucial in the fashion/garments industry 

(Macchion et al., 2015, Barbieri et al., 2018). Additionally, rapid developments related to digitalization, 

Figure 5 Supply network configuration and capabilities-based frame of reference. 
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automation and new production technologies (e.g. Kumar et al., 2020), in combination with rising wages 

offshore (e.g. Benstead et al., 2017, Engström et al., 2018) are changing the economics of producing 

closer to the market for labor-intensive industries like textile/apparel (Andersson et al., 2018, ILO, 

2019). However, industry characteristics can vary significantly, depending on location, product category 

and ownership; thus, shaping the strategies and structures of supply networks (e.g. Chaudhry and Hodge, 

2012). To define these product categories, demand characteristics are key dimensions, for instance 

innovative products with high variety and short lifecycles, demand agile or responsive supply chain 

strategies and structures (e.g. Fisher, 1997, Vonderembse et al., 2006). This high level of variability is 

closely linked with customization or smaller batch sizes, and (re)locating production or sourcing nearby 

(e.g. Martínez-Mora and Merino, 2014). This approach can be limited to specific supply chains, or 

product components (e.g. Hilletofth, 2009, 2012, Bettiol et al., 2019), due to the need for balance 

between efficiency and responsiveness in relation to demand characteristics and the nature of the 

product. Thus, various environmental contingencies including country, location and market 

characteristics, regarding technology levels and challenges, customer locations, and availability of 

skilled workforce, all impact decision-making processes, e.g. for reshoring and insourcing (Bals et al., 

2016). This represents the need to consider the interaction between these various country advantages in 

relation to industry characteristics (Fratocchi et al., 2014). 

To understand these considerations, practitioners’ views are required to capture the various effects of 

environmental dynamics and country characteristics on product, process and location decision-making 

(Ketokivi et al., 2017). The considerations related to these high-cost location decisions, and the 

particular small series production offerings, are discussed further in the following sections. These topics 

are positioned as characteristics within broader SNCs, which are driven by a variety of capabilities or 

priorities in response to the dynamic manufacturing environment. 

3.2 Competitive manufacturing in high-cost contexts 

Competitive manufacturing (CM) and supply chain capabilities supporting high-cost production include 

a vast array of factors such as flexibility, responsiveness, control, long-term relationships and supply 

chain sustainability (e.g. Ashby, 2016, Joubioux and Vanpoucke, 2016, Robinson and Hsieh, 2016, 

Moradlou, 2017). In addition to drivers and motivations, it is important to understand challenges and 

barriers, such as limited competence availability in a particular location or higher costs and expectations 

of higher levels of sustainability (e.g. Martínez-Mora and Merino, 2014, Wiesmann et al., 2017, 

Engström et al., 2018). These, along with other complex considerations related to location decision-

making, demand comprehensive support e.g. the right-shoring framework (Joubioux and Vanpoucke, 

2016). However, literature addressing operations aspects, such as manufacturing capabilities, as they 

are perceived by decision-makers and thus influencing specific decisions, remains sparse (Moradlou, 

2017). Ketokivi et al. (2017) did however bring together established streams of research to address the 

managerial perspective of the real location decision. Specifically, those research streams focus on 

location, in line with Dunning (1988), organizational issues, capturing strategic factory roles (e.g. 

Schmenner, 1982), and time or temporal considerations, whereby lead times are the key factor for 

success (e.g. Ferdows et al., 2004, de Treville et al., 2014). The findings confirm that high levels of 

supply chain interdependence resulting from product/process complexity, i.e. specificity, coupling, and 

low formalization, demands production in high-cost locations. While these findings showed textile 

production offshore due to low levels of interdependence, other research has shown the potential for 

local/regional supply chains for textiles/apparel e.g. focused on rapid development, high quality and 

sustainability (Ashby, 2016, Robinson and Hsieh, 2016). In this way, special products benefit from 

closeness between production and design, e.g. for luxury apparel, which is characterized by process-

embedded innovation, due to the importance of the way materials are cut and sewn for determining 
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quality (Pisano and Shi, 2012, Robinson and Hsieh, 2016). This, highlights the importance of 

competition based on value rather than cost (Fratocchi et al., 2016, Gray et al., 2017). It also indicates 

the complex interactions among such considerations, in relation to the production location decision. 

3.3 Small series production in high-cost contexts 

In this thesis, small series production encompasses customization, products with smaller order sizes and 

higher demand for responsiveness, which are considered more likely to demand locating production 

closer to markets (e.g. Canham and Hamilton, 2013, Gray et al., 2017). This is relevant for both 

reshoring and maintaining local production, as these topics share similar characteristics and motivations 

(e.g. Stentoft et al., 2016, Pal et al., 2018), thus being separate but closely related. While extant literature 

has frequently concentrated on such motivations, reconfiguration decision-making and implementation 

is less understood (Barbieri et al., 2018). Research has positioned this type of production within various 

levels of customization (e.g. Macchion et al., 2017b); encompassing customization of some features for 

retailers/distributors based on minimum batch sizes smaller than traditional collections (e.g. Macchion 

et al., 2017b, Zangiacomi et al., 2017). This customization level is frequently adopted in footwear, in 

comparison with less adopted individual customization of certain features, or full customization 

(Macchion et al., 2017b). In footwear, these product/process and supply network decisions have been 

found to require alignment; however, location considerations should be considered further (Macchion 

et al., 2017a). In textile/apparel, mass customization is defined based on the combination of 

customization points (Senanayake and Little, 2010), in contrast to more general definitions used when 

it is positioned as a capability. These definitions of mass customization, like agile manufacturing, 

encompass multiple capabilities without trade-offs for speed, variety, quality and cost (e.g. Tu et al., 

2004, Gunasekaran et al., 2018). Further, mass customization, which can be supported by various 

enablers, related to product design, process technologies, etc., individually and in combination (Suzic et 

al., 2018), is itself considered a key enabler of agile manufacturing (Gunasekaran et al., 2018). However, 

in textile/apparel small order sizes associated with local or regional production/sourcing (e.g. 

Christopher et al., 2006, Purvis et al., 2014) is more frequently offered than higher levels of 

customization. 

3.4 Supply network configuration and capabilities 

The basic frame of reference is based around the four elements of SNC according to Srai and Gregory 

(2008): network structures (NS), value structures (VS), unit operations (O), and network relationships 

(NR). This approach is built upon the extensive research using configuration theory to understand 

organizational design; including numerous contributions which have established the theoretical value of 

viewing organizations as configurations (e.g. Miller, 1986, 1996, Dess et al., 1993, Meyer et al., 1993, 

Snow et al., 2006). This configurational approach to organizational design broadly captures strategy-

structure-environment fit (e.g. Miller, 1986, 1996, Mintzberg, 1989). In this way, the approach is 

extending contingency theory to include multi-contingency (Snow et al., 2006); specifically 

emphasizing the dynamic internal alignment within the system and external fit with the environment, 

which determines performance (e.g. Drazin and Van de Ven, 1985, Gresov, 1989). Crucially, this 

approach must be extended to the network level, particularly to understand the ‘extended enterprise’, or 

competition as a supply chain, where each focuses on their core capabilities (e.g. Magretta, 1998, Snow 

et al., 2006). Configuration approaches should be further extended to include values, 

beliefs/assumptions that guide decision-making, as these can restrict or enable new resources 

configurations (Snow et al., 2006). 

The four elements of SNC adopted here are defined in line with Srai and Gregory (2008). The NS 

element includes locations, tier structures, ownership and integration, complexity and flexibility. The 

various dimensions, capturing strategic structural decisions, and broader issues of supply chain design 
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(Fine, 1999), include supply chain strategy or priorities for a product family. The VS element 

encompasses these product structures and composition, components, modularity, number of SKUs and 

product replenishment mode, e.g. MTS, MTO etc. These dimensions capture levels of product variety, 

and product- related variety management strategies like modularity (e.g. Um, 2017). Product innovation 

and associated variety are closely linked with customization, process- and supply chain-related 

characteristics (Marsillac and Roh, 2014). These core manufacturing processes are included within the 

O element, and are related to the flexibility and dynamics of different activities as well as infrastructure 

and ICT. This highlights resources throughout the supply chain, and their operational characteristics. 

Many of these flexible processes, and cellular structures, are key enablers of high variety production, 

like mass customization (e.g. Suzic et al., 2018). The NR element captures governance, complexity, 

trust, and the roles of network partners, and together with NS represents supply chain design. Specific 

findings highlight the importance of alignment of integration and co-location with product and process 

characteristics (e.g. Marsillac and Roh, 2014, Grandinetti and Tabacco, 2015, Ketokivi et al., 2017); 

however, coordination and traceability are also required to manage distant supply chain stages in line 

with strategic goals. Design or redesign of these SNC elements are oriented to achieve or improve 

particular priorities e.g. high quality, low cost, fast delivery, with associated levels of performance and 

capabilities (Srai and Gregory, 2008).  

The interrelationships among these SNC elements, in other words, the linkages between design of 

products, processes and supply chains, can be understood through the three-dimensional concurrent 

engineering (3DCE) perspective (Fine, 1999, Ellram et al., 2007). The alignment among these elements 

is determined by perceived levels of complexity and resulting levels of interdependence (Ketokivi et al., 

2017), e.g. innovation and customization in products shapes process and supply chain requirements (e.g. 

Fisher, 1997, Marsillac and Roh, 2014). In this way, increased levels of innovation and customization 

drives (re)configuration, as some key goals or operations capabilities (Srai and Gregory, 2008). Further, 

3DCE is also an enabler of mass customization implementation, although the interactions with other 

enablers require further understanding (Suzic et al., 2018).  

The interrelated component ‘elements’ for particular product families have different reconfiguration 

potential, i.e. reconfigurability, towards improvements in supply/development (Srai and Gregory, 2008). 

Such reconfigurations include structural changes such as reshoring, with or without insourcing, and 

infrastructural changes regarding product scope, categories and ranges, or processes and technologies 

(e.g. Bettiol et al., 2019). These associated research areas, and their interrelationships, highlight 

configuration as a state, and the dynamic aspects of (re)configuration (Srai and Gregory, 2008), in 

response to driving aspects or strategic goals/performance outcomes (Melnyk et al., 2014, Calleja et al., 

2018), e.g. customization or responsiveness (Neher, 2005). As such, these different perspectives 

highlight the interactions between mainly capability-related priorities and the supply network, crucial to 

shape, and thereafter support evaluation of a given configuration.  

3.5 Research questions and the framework 

As the framework has been detailed, it is possible to describe the ways that the research questions relate 

to the parts of the framework (Figure 6). Research question 1 investigates the (re)location decision with 

respect to competitive manufacturing motivations or priorities, i.e. success factors, in high-cost 

textile/apparel industry contexts. Research question 2, with two sub-questions, is focused on identifying 

key SNC aspects for small series production in high-cost contexts and how the various decision areas, 

motivations/drivers and barriers, interrelate.  
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Figure 6 Research questions in the framework. 

The research questions all connect to the interaction between high-cost contexts and various SNC 

elements and components in response to changing manufacturing environments. They are constructed 

and formulated to grasp the characteristics and interrelationships from different angles. First, addressing 

the topic to identify industry-specific motivations for this high-cost production. Then, extending this 

view to the SNC perspective to identify and capture interactions among these configuration decisions 

and motivations associated with small series production in high-cost contexts. 
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4. Methodology 
The thesis is a compilation of three appended papers, this chapter presents the methods used in each 

and motivates the overall approach to the research. The emphasis is centered on how the research was 

conducted, here with three studies that together constitute the thesis. Firstly, the chapter presents an 

overview of the scientific reasoning that underpins the thesis. Thereafter, details of the research design 

are offered in general, along with the timeline of the research in relation to the appended papers. 

Explanations of the empirical work within each study regarding design, data collection and analysis 

follow; and finally, questions of quality are discussed in relation to each study and the overall thesis. 

4.1 Scientific reasoning 

Research processes can be either deductive, inductive or abductive depending on a number of indicators, 

in which they differ, i.e. based on starting point, aim, and point of final conclusions (Kovács and Spens, 

2005). While deductive approaches start with a theoretical framework, inductive and abductive 

approaches begin with empirical observations without a predetermined theory. Importantly, the aim of 

inductive and abductive research is developing theory, in contrast with deductive research which has the 

goal of theory testing or evaluation (Arlbjørn and Halldorsson, 2002). While inductive research aims to 

generalize from empirical data, abductive research is specifically focused on developing understanding 

of a relatively new phenomenon. In this way, the abductive process continues beyond the suggestions 

of theoretical hypotheses or propositions, to application within empirical research (Kovács and Spens, 

2005). Here, the research best resembles an abductive approach, as the goal is to get a deeper 

understanding of a new phenomenon; in this case, with respect to the emerging research topic, 

competitive manufacturing in high-cost contexts with rapidly changing contexts. This approach seeks 

to develop or extend theories and thus is compatible with critical realism, qualitative methods, and a 

process of ‘systematic combining’ or ‘theory matching’, in other words, a back and forth between theory 

and observation (Andreewsky and Bourcier, 2000, Dubois and Gadde, 2002). The specific abductive 

process as described below, adopts a configuration perspective, for sensitivity to empirical contexts and 

to support the multiple theoretical perspectives required to address supply network configurations 

(Halldórsson et al., 2015).  

In line with the model of the abductive research process presented by Kovács and Spens (2005), with 

steps 0-4 alternating between the theoretical and empirical, the research process initially begins with 

empirical work without a predefined theoretical framework. Within the scope of the research process, 

(step 0) prior theoretical knowledge is related to high-cost (re)location with various perspectives relevant 

to understand rapidly changing internal/external pressures and associated motivations. Beginning with 

(step 1) investigating these location decisions and motivations in a specific context (step 2) revealing 

broader interrelated issues, (step 3) suggesting the need for a configuration and capabilities sensitive 

approach. Thereafter, (1a) investigating the interactions between such considerations in this context, 

(2a) indication of particular theories which can facilitate understanding, leads to (3a) the presentation of 

initial conclusions based on such interactions and the implications on the decision-making process. Step 

4, in which these conclusions must be applied, tested and evaluated for applicability, is outside the scope 

of this thesis.  

Research can be categorized as qualitative, quantitative and mixed-methods, with associated strategies 

regarding epistemology, ontology and the role of theories depending on paradigm. However, mixed-

methods show that despite the suggestion of incommensurability between positivistic and constructivist 

paradigms (Guba and Lincoln, 1994), there are many opportunities and uses for a combined approach, 

including to address SCM (Golicic and Davis, 2012). Mixed-methods are particularly useful to address 

SCM for various reasons, including the complexity and dynamic nature of the topic (ibid). The focus of 
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the thesis work is on industrial practices, practitioner views and the practical relevance of the empirical 

and theoretical contributions. For this reason, the critical realist perspective and inclusion of qualitative 

methods are supporting two-directional knowledge creation between theory and practice, and 

knowledge created at intersections between different fields, which characterize SCM as an academic 

discipline (Halldórsson et al., 2015). In line with this perspective, the intention is not to identify objective 

truth or reality, but rather to seek a deeper understanding of how the specific problem at hand is viewed 

in science and in practice, and therefore supports taking a qualitative approach to the mixed-methods 

research.  

The critical realist perspective is appropriate to address the particular SCM and OM problem by 

supporting the borrowing of theories from other fields, for greater sensitivity to empirical context 

(Halldórsson et al., 2015). Crucially, complex phenomena demand multiple theoretical concepts; thus, 

leading to ‘concept-dependent’ knowledge (Aastrup and Halldórsson, 2008, Halldórsson et al., 2015). 

In this way, the application of complimentary theories or associated concepts can elaborate upon or 

explain a particular SCM concept while SCM research contributes back to the other theoretical 

perspectives, e.g. offering operational terms to inter-organizational level and an inter-organizational 

perspective to traditionally firm level perspectives (Halldórsson et al., 2015). Thus, events are 

investigated to get closer to understanding of the causal relationship among object, structure, and context 

(Sayer 1992); here, regarding the firm, the network structure with associated motivations and the 

changing manufacturing industry environment. 

With respect to knowledge creation at intersections between different fields, when applying and 

combining theories, it is important to be explicit about key assumptions. In this case, there is a need to 

apply various concepts for a deeper understanding of the key aspects related to designing the supply 

chain structure and the management of inter-organizational relationships. Thus, the complexity and 

emerging nature of this topic demands several theoretical perspectives, and associated epistemological 

relativism and scientific pluralism (Halldorsson et al., 2007, Halldórsson et al., 2015). In this instance, 

different theoretical perspectives must be combined, as practitioners make decisions based on ‘factual 

premises’ rather than facts or being guided by any particular theoretical perspective (e.g. Ketokivi et al., 

2017).  

Specifically, the study of supply chain design is particularly required at the decisional level, including 

sensitivity to implementation, readiness, and other contingency factors that affect such decisions (Bals 

et al., 2016). Various theoretical perspectives support investigation of such decisions including those 

related to resources and organizational readiness, learning and strategic decision-making.  Additionally, 

supply chain design is itself viewed as a crucial capability with respect to configuration changes (Fine, 

1999). This indicates the importance of the dynamic capabilities theory at the supply chain level 

(Arlbjørn and Mikkelsen, 2014, Stentoft et al., 2015, Bals et al., 2016); focusing on capabilities that are 

required for managing and adjusting network (Teece et al., 1997, Halldórsson et al., 2015). 

Contingencies including company size, network relationship structures, countries of operation, product 

portfolios, as well as decision/task characteristics, can affect the entire decision-making context (Bals et 

al., 2016). Various aspects including countries of operation and product diversification, production/sales 

co-location and functional ties, which can be generally termed supply chain complexity (Kinkel, 2014), 

are potential moderators for location choices (Bals et al., 2016). The decision magnitude, extent, and the 

task characteristics affect information needs and overall tendencies e.g. for reshoring and insourcing 

(Bals et al., 2016). These various relevant theoretical perspectives can be brought together with the 

configurational approach (Mintzberg, 1998, Srai and Gregory, 2008), with this work considering SNC, 

as the state, and supply chain design as the decisions that define configurations (Melnyk et al., 2014, 

Calleja et al., 2018). Combined perspectives to address this topic can provide deeper understanding 
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(Halldórsson et al., 2015) and theoretical triangulation with parallels to methodological triangulation 

(Jick, 1979, Denzin, 1989); here, regarding different views on configurations and configuration 

decisions.  

The various perspectives required highlight that the thesis exists within the post-positivistic paradigm, 

between positivism and constructivism (Guba and Lincoln, 1994). As such, quality criteria, both from 

mainly qualitative or quantitative perspectives, have potential relevance, although priorities depend on 

the specific mixed-methods approach. Mixed-methods are rarely or implicitly used in SCM, although 

they are considered highly appropriate for studying relatively new fields including supply chain design 

and related topics such as manufacturing strategy (Gammelgaard and Flint, 2012, Golicic and Davis, 

2012, Chatha and Butt, 2015). Here, it is crucial that mixed-methods and related theoretical perspectives 

facilitate construction of knowledge in the interaction between practice and theory, in particular by 

incorporating the participants’ point of view (Wisdom and Creswell, 2013). This approach includes 

closely working with practitioners, and addressing interactions between SCM and related fields, which 

should facilitate the development of actionable knowledge and help to overcome domain specificity 

(Halldórsson et al., 2015). Thus, the outcomes of the work should be actionable for designing and 

managing supply chains for production of small series products in high-cost production contexts.  

4.2 Research process 

The purpose of the research was investigated through three studies, with an overview of the timeline 

presented in Figure 7. One study was part of the research project “Competitive local textile 

manufacturing” (CM), funded by Sparsbanksstifelsen Sjuhärad that took place in 2017-18. The other 

two studies were part of the H2020 research and innovation project “Fashion Big Data Business Model” 

(FBD_BModel) running from 2017 to 2020. 

  

Figure 7 Timeline for the research. 

Chronologically, the initial study focused on the link between success factors in high-cost contexts and 

the textile/clothing industry and the potential for increased production (reshoring). The output of the 

study was a paper (Paper I) on the SC/operation-based success factors/challenges and potential for 

reshoring (Pal et al., 2018). The outcome of the paper provides the linkage between the high-cost 

location decision and the focus on high quality small series production in this particular industry and 

locational context, in line with contingencies suggested by literature review-based study (Paper II). Both 

of these studies informed the final study that focused on the context-specific interdependence among 

many of the aspects revealed as relevant. 

2017 2018 2019 2020

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Duration of research

Duration of PhD

CM project

CM/Reshoring study 1  (Paper I)

FBD_BModel project

Review of literature 2  (Paper II)

SNC/capability study 3  (Paper III)

Licentiate thesis writing

Defense
1
 22nd ISL 2017

2
  25th EurOMA 2018

    3
 26

th
 EurOMA 2019
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For the CM/Reshoring study, the first contacts were made with companies in Q1 of 2017 and continued 

with several interactions and follow-ups until the FBD_BModel research project was initiated at the end 

of 2017. During this project, several new companies were contacted and agreed to participate in the 

SNC/Capability study. The data collection and analysis continued throughout the review and thesis 

writing process. Throughout the process, results were presented on several occasions; the outputs 

included the three appended papers, one submitted at the end of 2017, and one submitted Q1 2020, and 

the last to be submitted in 2020.  

The CM/Reshoring study addressed success factors for competitive manufacturing in high-cost locations 

(product, manufacturing, and supply chain related strategic requirements), further highlighting 

challenges within the particular textile industry context. Additionally, the study identified the potential 

for these aspects with regards to supporting or motivating reshoring, in this way, addressing possible 

rationales for reconfiguration.  

The literature review study investigated SNC for small series production in high-cost locations through 

a systematic literature review (SLR), to bring together the existing research addressing the network 

configuration in this context. The review identified significant aspects of network configuration in line 

with definitions provided by Srai and Gregory (2008), and maps the well-represented interrelationships. 

These findings are detailed in Paper II, supporting the combined analysis and conclusions of the various 

studies. 

The SNC/Capability study investigated specific interrelationships between aspects of network 

configuration, and related capabilities through total interpretive structural modeling (TISM). The 

method was undertaken using structured interviews with textile industry practitioners for identification, 

evaluation, and explanations of the significant interrelationships within the high-cost and small series 

production context.  

Thus, to capture the context-specific linkages between small series production and high-cost locations 

and associated configuration interrelations: 

 Location motivations were identified in textile/apparel industry and Swedish geographical 

context through a Delphi study (Paper I)  

 Key SNC aspects for small series production and high-cost locations were identified and 

discussed through a SLR (Paper II) 

 SNC and capability aspect validated, evaluated and elaborated through interrelationships within 

the European textile/apparel industry using TISM-based study (Paper III) 

4.3 Research strategy 

The individual strategies used within each study, and relationships to the three appended papers, are 

presented in in Table 1. Further explanation of data collection methods and approaches to data analysis 

that is associated with these studies and the respective papers, is presented in the following sections. 

The first research strategy was a Delphi study (Paper I) to identify and rank success factors and 

challenges for competitive manufacturing (CM) in high-cost location, and further evaluate the potential 

to support reshoring within a particular industry/location context. Thus, multiple methods including 

semi-structured interviews and several rounds of quantitative data collection (questionnaires) 

highlighted interactions between the high-cost location context, and were used to understand the 

motivations associated and potential for reconfiguration.  

The second research strategy was a SLR (See Paper II, in Table 1) with the purpose of identifying 

interrelated configuration aspects related to small series production in high-cost locations. A detailed 
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protocol was established to search and select for articles linking the configuration elements within the 

specific context. 

The third research strategy was a TISM study (Paper III). The purpose of this study was to model, 

evaluate, and explain the interrelationships between aspects of configuration and associated capabilities 

for small series production in high-cost locations within a particular industry/location context. Thus, 

identification and interpretation of interactions among the aspects from the literature are accomplished 

through quantitative and qualitative data collection and analyses. 

Table 1 Overview of research strategies. 

    Scope Purpose Main method Data collection 
Unit of 
observation 

Unit of analysis 
RQs 

St
u

d
y 

1
 

P
ap

e
r 

I Operations 
and SCM 
Priorities 

Motivations (Success 
factors) for CM textile and 
clothing industry and 
(re)location in high-cost 
context and challenges 

Delphi study Mixed–semi-
structured 
interview and 
questionnaires 

managerial 
perspective 

supply chain level 
motivations/ 
challenges 

1,2b 

St
u

d
y 

2
 

P
ap

e
r 

II Review of 
SNC 
literature 

Holistic supply network 
configuration for small 
series in high-cost contexts 

Systematic 
literature 
review 

Database 
search 

article SNC element 
interrelationships 

1,2a 

St
u

d
y 

3
 

P
ap

e
r 

III
 Operations 

and SCM, 
SNC 
Priorities 

Supply network 
configuration and 
capability 
interrelationships for small 
series textile/apparel in 
high-cost locations 

Total 
interpretive 
structural 
modeling 

Structured 
interview 

managerial 
perspective 

SNC motivations 
and aspect 
interrelationships 

1,2a, 
2b 

 

4.3.1 Data collection 

The goal of the Delphi method is to reach consensus; but if consensus is not reached, there should be 

presentation of divergent opinions (Maccarthy and Atthirawong, 2003); for this reason, the method 

adopted qualitative data collection to support quantitative data collection, based on the ranking method 

in Schmidt (1997). In this Delphi study, a modified process was used, beginning with a SLR to identify 

potential success factors and challenges related to (re)locating production to high-cost locations. Semi-

structured interviews with textile industry practitioners (single country/region) validated, adjusted, or 

added to the resulting aspects. Thereafter, several rounds of questionnaires were undertaken to pare-

down, and rank the finalized lists of potential success factors and challenges, towards the goal of 

reaching consensus. An additional questionnaire addressed the potential for the ranked success factors 

to drive/enable future reshoring. 

In the SLR, papers were searched and selected from the Scopus and WOS databases. The keyword 

searches were done combining production, manufacturing, and supply chain related terms with high-

cost location terms, and three groups of keywords regarding small series production. The resulting set 

of articles were subjected to several rounds of screening processes; applying established inclusion and 

exclusion criteria to select for articles linking at least two out of four elements of configuration within 

the high-cost context.  

The TISM using the modified approach presented by Sushil (2017), modeled a set of 17 configuration 

and capability related aspects identified from the literature, with indications of various 

interrelationships. The aspects were categorized along the elements of SNC, and combined with 

capabilities to model and understand the interrelations or ‘influence’ between these aspects. The 

relationships of influence were modeled by a diverse group of 25 practitioners from 24 European textile 
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industry firms, offering or developing small series production. Respondents were chosen to including a 

variety of firms, currently undertaking small series production in Europe, or that are strategically 

planning to (soon to start). The twenty-four companies ranged from small retail brands to larger 

international companies, operating in various stages in the textile/apparel value chain (e.g. fabric and/or 

garment manufacturers, branded retailers, etc.). The mixed-methods data collection was based on 

modified TISM method, with focus on interpretation through company-specific explanations and 

evaluations of strength. The process was undertaken through structured interviews, whereby each 

respondent was asked to identify the nature of the interrelationships, specifically regarding strength and 

direction of influence; further, providing explanations.  

Table 2 presents the demographics of the companies regarding: business model, company size, whether 

the company products are fashionable, functional, or hybrid/both, whereby overall company offerings 

involve some degree of fashion-content and functionality, and whether the production is done in-house 

or externally sourced. More than half of the companies produce partially or exclusively on-demand, 

although less do so for end consumers. On-demand production is mainly associated with internal small 

series production, although a few branded manufacturers regionally source individual customisation, 

with collaboration or hybrid ownership. Other companies have minimum order quantities for sourcing 

or production ranging from 10 to 500-600 pieces, often 300 per color and style or 100, with jersey fabric. 

While some branded manufacturers are trying to avoid small series production e.g. <300 pieces, others 

are targeting this kind of production in line with nearshoring goals to offer speed, variety and 

customization. 

Table 2 Respondent company demographics. 

 
 

4.3.2 Data analysis 

In the Delphi method, the ranking quantitative analysis was supplemented with qualitative analysis in 

several ways; the first was, enabling the refinement of the factors included in the questionnaire 

instrument for paring down, the second was, providing the content that was provided as feedback 

between the following ranking rounds. The quantitative analyses of success factor/challenge ranking 

and potential for reshoring used non-parametric, non-probablistic techniques, in line with Schmidt 

(1997) and Huscroft et al. (2013). Specifically, Kendall’s W was used for calculating level of consensus 

within ranking rounds (0.3 weak, 0.5 moderate, 0.7 strong agreement), to identify improvements towards 

consensus, and Kendall’s T (Schmidt, 1997, Abdi, 2007) was used to determine the correlation between 

ranking of success factors supporting competitive manufacturing and their potential to support 

reshoring. Lastly, these various quantitative results focused the analysis of the qualitative data for the 

subsequent final discussion. 

In the SLR, content analysis was done in line with Mayring (2008) and Seuring and Gold (2012), 

categorizing the articles based on characteristics, such as year and journal of publication, as well as 

research methodologies, and the elements of supply network configuration addressed within the 

particular context of small series production in high-cost locations. After descriptive analysis of the 
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individual elements was addressed, the interpretive analysis was focused on the interrelated aspects 

linking the elements of configuration. The analysis identified the most well-represented 

interrelationships (using a threshold of 15% of the total articles included), and focused the discussion 

on the aspects included in these interrelationships. 

In the TISM method based on the modified approach presented by Sushil (2017), the convergent mixed-

methods analysis was applied in aggregate and individually, to identify the most significant 

interrelationships and the differences between various results. The TISM structures of interrelationships 

were analyzed for individual respondents, which provided input for aggregations. Individual pair-wise 

comparisons are translated into individual initial reachability matrices as follows, regardless of 

interrelationship strength:  

• V - with a 1 in ij cell and 0 in ji cell 

• A - with a 0 in ij cell and 1 in ji cell 

• X - with a 1 in ij and in ji cells 

• O - with a 0 in ij and in ji cells 

The aggregate results were based on the Initial Reachability Matrix generated from these individual 

results, whereby if a particular interrelationship (e.g. ij >0) for a majority of respondents (>50%), it was 

included in the initial reachability matrix. This matrix was checked for transitive relationships, which 

resulted in a final reachablity matrix. A manual threshold was used to distinguish the interrelationships 

which had the strongest agreement among the respondents; specifically, identifying the particular 

relationships that were considered strongest (i.e. 3 or 4) by a majority of respondents (>50%). 

Hierarchical partitioning to identify TISM structure was determined by the algorithm that compares 

reachability sets, antecedent sets and intersection sets. Specifically, elements with the same reachability 

and intersection sets that were found to be the highest level in the hierarchical structure. The next levels 

were found by removing these elements and repeating the process until all elements were classified into 

a particular level. The same method was applied to the individual results to determine TISM structures, 

which were summarized using MICMAC analysis, i.e. categorization of independent, dependent, 

linkage and autonomous elements (e.g. Lamba and Singh, 2018), to enable comparisons among these 

TISM results. Thereafter, the resulting structures and summarized analyses were validated, extended, or 

contrasted with the individual and aggregate qualitative explanations. 

4.4 Research quality 

Mixed-methods are used in the empirical studies and resulting papers as appropriate to address the topics 

at hand with both qualitative and quantitative quality criteria required; however, the overall qualitative 

orientation suggests the importance of trustworthiness (Lincoln and Guba, 1985). The main criteria of 

trustworthiness are credibility (like internal validity), transferability (like external validity), 

dependability (like reliability) and confirmability (like objectivity), which are addressed through various 

approaches within the specific research. Here, the practitioner-sensitive methods, with associate benefits 

for developing knowledge at the intersection between theory/practice and different fields (Halldórsson 

et al., 2015), provide an orientation for the research and the evaluation of associated methods. 

Credibility can be increased by a number of activities, including using extended time for observation 

and engagement, triangulation of methods, and crucially, member checks etc. (Lincoln and Guba, 1985), 

and is addressed in several ways throughout the various studies. The use of several mixed-methods 

studies, approaching the topic from different angles, and the particular methods of data 

collection/analysis within each study, provides between-method triangulation and includes data and 

theory triangulation (Flick, 2009). For instance, in the Delphi study the semi-structured interviews, with 

19 companies (20 participants), offered support to the quantitative data collection process in a number 
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of ways, such as initially guiding development of questionnaires and thereafter, to explore findings; 

thus, a convergent design which emphasizes validation and interpretation through the use of parallel 

constructs (Golicic and Davis, 2012, Wisdom and Creswell, 2013). This is similar to the mixed-methods 

approach used in the TISM study, whereby the qualitative data is collected during structured interviews, 

with 24 companies (25 participants), mainly for interpretation (Golicic and Davis, 2012). However, the 

study has a convergent design, as the two data types have balanced weight (Wisdom and Creswell, 

2013). The various study results were presented to respondents for validation at several stages, e.g. in 

the form of a workshop after the Delphi study, and key follow-up interviews for the TISM study. 

Further, thick descriptions are provided, in this case, details regarding empirical contexts, individual 

approaches and associated assumptions, to enable the reader to assess transferability of the findings and 

dependability of the processes (Lincoln and Guba, 1985). The focus on detailed descriptions regarding 

the structure of the literature review process is particularly crucial for evaluation of the outcomes, here 

with a significant focus on particular industry/location contexts. Further, the combination of studies used 

to address the topic in such contexts together undergird overall confirmability (ibid), through on-going 

comparisons between data, theory, and associated frameworks with the findings and conclusions that 

can be made, as with systematic combining (e.g. Eriksson, 2015). Thus, concepts found in the literature 

were validated, added to and modeled in relation to the unique industry, which provided understandings 

that can contribute to supply chain management in general. 
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5. Summary of appended papers 
This chapter presents an overview of the research contribution of the thesis, explaining how each of the 

appended papers address and contribute to the research questions as formulated in Chapter 1. 

Thereafter, summaries are presented for the appended papers, including the stated purpose, research 

method and main finding(s) for each paper. 

The thesis is based on three publications, which address the different research questions. Table 3 shows 

the relationships between appended papers and each of the research questions proposed. Table 4 presents 

brief descriptions of the contributions of various authors in each of the appended papers. 

Table 3 Relationships among the appended research papers and the research questions 

Paper # RQ1 RQ2a RQ2b 

I X  X 

II X X  

III X X X 

Table 4 Authors' contributions in appended papers 

Paper # First author Second author-last Responsibility 

I Rudrajeet Pal (RP) Sara Harper (SH), 

Ann Vellesalu (AV) 

RP is the corresponding author of the manuscript. SH 

and AV conceptualized the study with help provided by 

RP to finalize the methodology. SH and AV carried out 

the empirical work and analyses. RP wrote the majority 

of the paper, with support provided by SH and AV 

throughout the refinement process of the manuscript. 

II Sara Harper (SH) Rudrajeet Pal (RP) SH is corresponding author of the manuscript. SH 

planned and formulated the paper, writing the majority 

of the paper. Support and guidance was provided by RP 

throughout formulation of the methodology and 

manuscript refinement. 

III Sara Harper (SH) Rudrajeet Pal (RP), 

Vijay Kumar (VK) 

SH is the corresponding author of the manuscript. SH 

planned the paper, with support from RP and VK 

regarding finalization of approach and methods. RP and 

VK contributed to the analysis. SH wrote the majority of 

the paper with support provided by RP and VK for 

manuscript refinement. 
 

5.1 Results of the appended papers related to research questions 

This section presents an overview of main contributions of the appended papers in relation to the 

research questions that were presented in Chapter 1. Table 5 summarizes the main contributions with 

respect to each of the RQs. These combined results are then the foundation for the detailed discussion 

in Chapter 5. 

5.2 Paper I: Competitive manufacturing for reshoring textile and clothing supply chains 

to high-cost environment: A Delphi study 

Paper I is focused on competitive manufacturing (CM) in high-cost environments, and potential for CM 

to support reshoring according to industry practitioners. The delimited scope is the textile and clothing 

industry and a specific high-cost country/region (West Sweden).  

5.2.1 Purpose and background 

Despite the established literature addressing motivations for reshoring, the critical focus on actual 

decisions and their basis which are ‘factual premises’ or beliefs is more limited, demanding that research 
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capture the practitioners’ views regarding what capabilities can enable relocation of manufacturing, and 

what are the challenges associated. Thus, the purpose stated in the paper is “to identify and prioritize the 

success factors and challenges related to CM capabilities in a high-cost environment, and identify their 

potential to support future reshoring in textile and clothing (T&C) supply chains”. The research 

approaches this by capturing judgements from the practitioners’ perspectives, from the region of 

Western Sweden, using a Modified Delphi study process as the source of empirical information.  

5.2.2 Research methods 

The paper details the Modified Delphi study multi-stage process of data collection and analysis, which 

began with a systematic literature review of the reshoring literature to identify operational aspects that 

are internal to the firm or the supply chain. These aspects are possible success factors and challenges as 

they have the potential to determine the competitiveness of manufacturing in a high-cost environment, 

and thus support future reshoring, or to be difficulties that can create a barrier to competitiveness. 

Thereafter, textile industry practitioners currently producing in Sweden validated, adjusted and added 

to the list of success factors and challenges through semi-structured interviews. The prioritization was 

done by initially pairing down the list using an online questionnaire, followed by several rounds of 

ranking with controlled feedback to seek consensus. A further round sought to find which of the resulting 

success factors were most likely to support future reshoring. The initial interview data explains and 

validates the quantitative findings. 

5.2.3 Main findings 

According to literature and practitioners, CM success factors broadly relate to the following categories: 

(i) cost, (ii) time and flexibility, (iii) production and product/service quality and innovation, (iv) 

relationships, and (v) other including environmental sustainability etc., while challenges relate to: (i) 

cost, (ii) capacity and resources, SC (iii) and market and information (iv). Figure 8 shows the ranking 

results after the pairing down round, showing the Kendall’s W for each round and Kendall’s T between 

the final round of success factor ranking and future reshoring. The threshold for inclusion into these 

ranking rounds was exceeding a response count 5.5, i.e. a simple majority (≥ 50%) of total response 

count of 11 in that first round. These results are discussed further below. 
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Figure 8 (a) Ranking rounds and agreement with reshoring round for success factors, and (b) ranking round results for 

challenges. 

The Delphi process shows that cost-related success factors were deemed to be more challenging than 

beneficial due to being eliminated in the pairing down round. In contrast, the time/flexibility-related 

category included several highly valued aspects, among them the first ranked success factor, short lead 

times. This is crucially linked to offering small batch sizes to meet customer demand (here business-to-

business), and buying smaller quantities from suppliers which can lead to stronger relationships; 

however, pressures related to this aspect were considered challenging. Many highly ranked success 

factors were product, production and service quality and innovation-related, as this category had six 

ranked aspects in total and included three of the top five. The most important were high quality (ranked 

2nd) and customized products (ranked 3rd); quality which includes environmental sustainability and 

compliments shorter lead times. These aspects are associated with the higher level of control (ranked 

4th) and the level of customization, whereby niche products and a focused market approach motivates 

local production. However, others motivate that specialization in a particular product area is required, 

but that certain aspects of production capacity is challenging to scale-up, e.g. labor-intensive processes. 

Innovation was lowest ranked with the practitioners indicating a low level beyond “new” product 

development, while related automation and digital technologies were not included in the final ranking 

list.  

The main findings validate value-driven motivations including, flexibility to achieve short lead times 

and producing smaller batches, as benefits of local production, further complemented by the ability to 

offer high quality/sustainability products/services through the better control. These aspects were often 

explained to be tightly linked, and were considered to be likely enablers of future reshoring. The 

interactions among different key motivations revealed a number of paradoxes, including the need for 

both short lead times and high quality, with limitations regarding material availability. Other strategic 

paradoxes including customization leading to a customer-specific approach vs. having a focused factory 

approach with greater specialization, and balancing customization with quality. This is more challenging 

due to a general lack of customer willingness to pay premium prices for local manufacturing. Further 

challenges and considerations include costs, especially with demand seasonality, balancing the need to 
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offer wide product variety while maintaining low inventory levels, and the need to offer smaller batches 

while supplier minimums are too large. Overall, the lack of strong agreement for both success factors 

and challenges highlights the stronger effect of product type rather than industry; however, in the case 

of this labor-intensive context, time and product/process-related factors are crucial to enhance value for 

customer and overcome higher costs. 

5.3 Paper II: Systematic literature review of supply network configuration for small 

series production in high-cost contexts: Interrelated aspects and research opportunities  

Paper II is focused on identifying the interrelated aspects of SNC that have been addressed in relation 

to small series production in high-cost contexts. 

5.3.1 Purpose and background 

The existing body of literature that is relevant to configuration and design of the supply chain/network 

with respect to this production context provides fractured understandings of interrelations among 

decision areas. Thus, the purpose is “to investigate how holistically supply chain/network configuration 

or (re)configuration has been addressed in the literature regarding small series production in high-cost 

contexts, and what is the nature of these configurations.”  

5.3.2 Research method 

The research method was a SLR, addressing both descriptive and interpretive characteristics regarding 

a final list of 149 peer-reviewed articles. These articles were included based on addressing the context 

of small series production in high-cost contexts and covering at least one interrelationship between two 

of the four SNC elements. 

5.3.3 Main findings 

The analysis highlighted the overall importance of the value structure, emphasizing multiple product-

related outcomes such as customization, responsiveness and quality, which are enabled by various 

product, operational, relational and structural characteristics. These interrelationships are found to be to 

some extent, context-specific and have associated synergies and trade-offs. Emerging topics that require 

further attention include sustainability and innovation, related to products and processes, and are closely 

related to other well-represented aspects.  

The paper identifies 13 well-represented configuration aspects: CU, PS, RE, QU, FMR, ICT, PO, KN, 

SI, CI, II, SP, SCC (presented in full in Table 5), that are crucial to consider when addressing this 

production context. CU within VS and FMR within O are the most represented, two less represented 

aspects, innovation and sustainability, are emerging and increasingly relevant based on publishing 

growth and due to their significance in relation to several other aspects. 
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Table 5 Configuration aspect frequency, in total and within groups 
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Our analysis validates the high level of interrelationships, specifically finding that the four-element 

group is one of the largest; and many articles address interrelationships among products, processes, and 

supply chain relationships or structures (Table 5, Figure 9). However, a structured or even an explicit 

configurational perspective is largely missing. The articles within these groups highlight the importance 

of both production and supporting technologies. In general, the most represented interrelationships 

include several VS aspects. The prominence of these aspects strengthens the argument for aligning 

product characteristics with process and supply chain design, and product differentiation in high-cost 

production contexts. VS as well as O and NR have both well-represented intra- and inter-element 

linkages, whereas NS has only significant representation of its inter-element linkages. Regarding the 

different levels and nature of representation of the configuration interrelationships, a number of potential 

research opportunities can be identified.  

Numerous aspects have inherent tensions related to being multi-level and complex. Additionally, several 

aspects e.g. modularity (i.e. PS) and PO are context-specific, whereby implementation for various 

product-related outcomes is determined by company, supplier and location characteristics; thus, these 

interactions require attention with respect to particular contingencies. 

Figure 9 Most represented configuration aspect interrelationships, categorized along SNC elements (Srai and Gregory, 2008) 
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The extant literature emphasizes the complexity of multi-level and multi-dimensional aspects, for 

instance several aspects together define CU and RE, thus highlighting collective impacts among such 

aspects. The specific nature of (mass) customization is characterized by several aspects including 

customer involvement (i.e. CI) levels, which is defined by the CODP (i.e. PO). These aspects are 

associated with product modularity (i.e. PS) (e.g. Duray et al., 2000, Piller et al., 2004), and supported 

by ICT and FMR, internal and supplier integration (e.g. Salvador et al., 2015, Zhang et al., 2019). To 

gain combined benefits from aspects such as FMR (including modularity), ICT, or CI for MC, the level 

of at least one of the other aspects must reach a particular threshold (Salvador et al., 2015). Many of 

these contributions frame CU as a capability that encompasses the ability to achieve many capabilities 

simultaneously, including cost, flexibility, speed, quality (e.g. Tu et al., 2004, Zhang et al., 2019); 

whereas some CU definitions are industry-specific, e.g. for apparel (Senanayake and Little, 2010). 

Additionally, RE is multi-dimensional, encompassing some of the same capabilities, for instance speed, 

variety, matching supply with demand and often customization (e.g. Holweg, 2005, Reichhart and 

Holweg, 2007, Gray et al., 2017). 

Several aspects from different SNC elements represent various dimensions of flexible resources, 

including VS-related product modularity (PS), O-related priority, machinery and manufacturing 

structures (FMR), processes (PO), workers and suppliers (KN) (e.g. Tu et al., 2004, Salvador et al., 

2015, Um, 2017). Integration levels internally and externally, upstream and downstream are also multi-

dimensional including collaborative monitoring of processes and performance (e.g. van Donk and van 

Doorne, 2016), quality focus (e.g. Zhang et al., 2019), and information system integration, i.e. through 

ICT (e.g. Gu et al., 2017). Further, the level of supply chain complexity (i.e. SCC), including number of 

suppliers and degree of modularity is found to be shaped by several aspects, such as advanced production 

technologies (i.e. FMR) and digitalization (i.e. ICT), e.g. for re-distributed manufacturing. 

Various challenges and trade-offs among several of these aspects are indicated, often in relation to CU. 

Specifically despite potential combined benefits for MC among FMR, ICT, and CI, cancellation effects 

occur when these aspects exceed certain levels (Salvador et al., 2015). Whereas other supply chain-

related aspects must be balanced against each other for CU, including the size of supplier bases (SCC) 

with integration levels (SI). Further, defining certain aspect levels can minimize variety/performance 

trade-offs such as module complexity (i.e. PS) or supplier co-location (i.e. SP) (Salvador et al., 2002), 

as well as use of ICT and FMR (e.g. Hegde et al. 2005). Some of these aspect interactions and mitigation 

effects depend on the particular context, for instance, implementation of product/process modularity and 

postponement can be industry-dependent, thus indicating the importance of considering such 

contingencies. In particular, implementation of modularity (i.e. PS) and postponement (i.e. PO) can 

conflict with or be supported by industry-specific product/process conditions such as with food (e.g. 

McIntosh et al., 2010), or apparel (Senanayake and Little, 2010). 

Moreover, limited representation of some relational and structural aspects demands further research. 

Specifically, II is a crucial enabler of both CI and SI (Zhang et al., 2019), in this case, framed as quality 

integration in relation to mass customization. However, this aspect is found to be less represented than 

the other relational aspects; thus demanding more attention, especially to address interactions with 

structural characteristics. Further, the limited representation of the linkages between location decisions 

(i.e. SP) and supply chain complexity (i.e. SCC) requires additional attention. A holistic approach is 

necessary to capture the interaction among structural characteristics and design processes, including 

balancing multiple VS/Capability-related aspects. For example, CU, RE and QU, along with emerging 

priorities of sustainability and innovation, which are motivations that are often linked with particular 

locations, such as in Europe (e.g. Bullinger and Schweizerz, 2006, Bryson and Taylor, 2010, Medini et 

al., 2015, Fornasiero et al., 2016). Development of existing tools/models is required, to further address 
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trade-offs such as structural flexibility/complexity, e.g. number of suppliers and modularity, with deep 

upstream integration; and consideration of internal/external systems and required competence (i.e. ICT 

and KN) (e.g. Dedrick et al. 2008, Vos et al., 2018).  

5.4 Paper III: Supply network configuration and capabilities for small series textile and 

apparel in high-cost contexts: A TISM approach 

Paper III is focused on identifying and evaluating context-specific configuration and capability 

interrelationships, in relation to various options for small series textile and apparel production in the EU.  

 

5.4.1 Purpose and background 

Previous research has shown that several of the aspects regarding configuration for small series, high-

cost production are interrelated but has not provided a comprehensive understanding of those influences; 

including location decisions, product, process, and relationship characteristics, and priorities. The 

existing literature on (re)location decisions is also limited with respect to configuration decision-making, 

thus research is needed that addresses the topic with industry and firm characteristics (Fratocchi et al., 

2014, Bals et al., 2016), and that captures interrelated motivations (Barbieri et al., 2018). Thus, the 

purpose of the paper is “to identify and analyze interrelationships among capabilities/motivations and 

supply network configuration (SNC) for small series production within high-cost textile/apparel 

contexts.” This is addressed with a convergent mixed-method approach using aggregate and individual 

TISM analyses through interviews with practitioners from the EU textile industry context.  

 

5.3.2 Research methods 

The paper describes the multi-stage process of modeling configuration aspects for the context of small 

series textile/apparel production in a particular high-cost region (EU). The aspects included in the model 

that were identified from the literature are categorized along the four elements of SNC (Srai and 

Gregory, 2008), combined with a capabilities (CA) category (e.g. Größler and Grübner, 2006), 

encompassing the priorities or ‘desired outcomes’ of supply chain design (Melnyk et al., 2014, Calleja 

et al., 2018). These specific capability-aspects are repeatedly discussed with the various SNC aspects 

regarding the high-cost and small series product context, and the literature indicates several potential 

interrelationships among these product/process/supply chain SNC and capability aspects.  

The 17 aspects included in the model are: VS-Product structure (architecture) (PS), Product variety 

(PV); O-Specialized knowledge/production technologies (SK), Operational flexibility and agility (OF); 

NS-Production/sourcing location (LO), Structural flexibility (SF), Supplier integration (SI), Internal 

integration (II), Customer integration (CI); NR-Close/long-term relationships (REL), Communication 

and information sharing (CM), Trust and mutual commitment (TR); CA-Customization (CU), 

Innovation (IN), Sustainability (SU), Quality (QU), Delivery speed/reliability (DE). The modeling 

process regarding these aspect interrelationships is focused on factual premises rather than facts 

according to the practitioners making the decisions. 

A modified TISM method (Sushil, 2017) was used to minimize the burden of pairwise comparisons. 

The process was undertaken with industry professionals from 24 companies (25 respondents); 

representing a diverse group of companies, ranging from small brands to large international companies.  

The particular industry and regional context shows that more than half of the respondent companies 

produce partially or exclusively on-demand, although limited examples offer apparel customization for 

end-consumers. Specifically, the lowest volume production is the most frequently associated with 

internal production or regional sourcing. Post-assembly customization is frequently offered with 

standard products; the few branded manufacturers that offer individual customization levels, e.g. made-
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to-measure (fit, feature, fabrication), use direct digital sales and regional sourcing. Many branded 

manufacturers do not offer customization, instead they focused on variety and speed; however, the 

motivations for developing regional sourcing include customization and increased variety/speed. 

TISM analyses are done in aggregate and individually, using MICMAC analyses to summarize 

individual results and enable comparison with aggregate results with respect to the driving and 

dependence levels of each aspect; e.g. categorization of independent (Ind.) as drivers, dependent (Dep.) 

as driven, linkage (Link.) as both, and autonomous (Auto.) as weakly connected (e.g. Lamba and Singh, 

2018). 

5.3.3 Main findings 

The findings highlight the high level of interrelationships among the configuration and capability related 

aspects. Figure 10 presents the aggregate TISM, which highlights the relationships with strongest 

agreement according to the practitioner evaluations, as further elaborated upon by the aggregate 

interpretations; presented alongside the individual summarized MICMAC data, which emphasize and 

elaborate upon these interrelationships. 

 

Figure 10 (a) Aggregate TISM diagraph and (b) interpretations of relationships with strongest agreement (c) summary of 

individual MICMAC results. 

Aggregate and individual results agree in several ways; crucially including tight linkages among 

relational aspects, capability-related aspects such as quality, sustainability and innovation, as well as 

among product/process and structural aspects. Individual results with explanations provide extensions 
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of these agreed upon interrelationships, with some key divergences related to customization and supplier 

integration. 

In the aggregate TISM, the level 1-2 links shows customization to be the most driven, although there 

are a significant number of individual responses that find it to be a linkage aspect, many categorize it as 

autonomous. This is understandable due to the complicated interactions with other capability aspects; 

including quality and delivery, as well as relational characteristics such as trust and info-sharing etc. 

The numerous respondent companies that do not offer custom products can explain the extent of 

autonomous categorization; instead, these companies are offering high variety and responsiveness in 

general or custom production for retailers. In addition to producers offering small series production, 

several branded manufactures offer post-assembly adjustments/features, with a few offering custom 

products for individuals, focusing on fit, feature and fabrication. 

Level 2 interactions highlight several key relationships including quality, innovation and sustainability; 

with sustainability as the driven aspect. These aspects are mostly complementary although certain trade-

offs are found, regarding product and component performance with environmental sustainability. 

Further, these product characteristics are tightly linked with knowledge/technology, often as a key 

consideration for supplier selection. However, technology and competence are also discussed as a 

limitation, with the expectation that this aspect will be a crucial enabler of greater product variety in the 

future. Location choices are discussed as being motivated by, and resulting in, flexibility and delivery 

benefits. Further, quality or performance is a significant driver for levels of product variety, which is 

also linked with innovation. This innovative high performance is the focus of many of the respondent 

companies.  

The individual results expand upon the aggregate modeling with several key interrelationships; 

particularly, different levels of structural flexibility resulting from product volumes and component 

characteristics, especially regarding quality and performance. This structural flexibility is also shaped 

by location characteristics, with associated impact on upstream relationships and integration. 

Specifically, limited specialized suppliers and high involvement materials both demand closer and more 

collaborative relationships. 

The levels 4-3-2 links show several interrelationships that are found to be key structural influences in 

the aggregate results and are emphasized by a number of individual explanations. Internal and 

downstream integration are explained to be linked with flexibility and delivery; emphasizing the 

importance of specialized knowledge and customer closeness as the focus of relationships and 

communication/info-sharing, for product variety, customization and innovation. However, divergent 

results are found related to supplier integration.  Upstream integration is shown to be linking various 

levels in the aggregate TISM, whereas individual results show it to be the most significant autonomous 

variable. These individual categorizations can be attributed to the low level of formalized upstream 

integration. The respondents with higher levels, however report key benefits from integration of 

information systems. Individual linkage categorizations and explanations emphasize that upstream 

systems are crucially supported by internal integration; while being encouraged by downstream 

integration and a focus on quality and sustainability.  

Linkages in levels 5-4 are confirmed by various results with respect to tight interrelationships and 

driving power. Specifically, the foundational nature of trust-based relationships and openness among 

partners are emphasized. Crucially, many explanations confirm the importance of customer-facing 

communication and information sharing for development of downstream integration and for determining 

required levels of performance. This focus is particularly significant for upstream actors in the network, 

as well as those offering bespoke products, or personalized products for end-customers. Individual 
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explanations show that information sharing demands high levels of trust that can be gained by increased 

levels of digitalization (e.g. system integration), which also requires trust for such developments. 

Customer-facing trust is additionally crucial for companies offering products with high requirements for 

functionality. 

5.5 Interconnection between the appended papers 

The appended papers cover different perspectives of high-cost small series production in general, and 

in the textile industry, and are directly or indirectly interconnected with each other. Table 6 briefly 

describes these interconnections. 

Table 6 Interrelationships among three appended papers. 

 Paper II Paper III 

P
a
p

er
 I

 - Paper I identifies key motivations for local 

production/sourcing in Swedish 

textile/apparel and drivers of reshoring:  

- Short lead times/flexibility 

- Customization  

- High degrees of product/service quality 

related to environmental sustainability 

- Thus, validates industry/location-specific 

motivations Paper II and indicated 

interrelatedness 

- Paper I indicates interrelated motivations/challenges including 

customized/small series capability, which are validated and 

elaborated upon by Paper III:  

- Interrelated motivations for small series configuration: 

- Speed and flexibility: Responsiveness 

- High degrees of product/service quality 

- Variety of customization levels  

- Balancing interrelated priorities for small series 

configuration:  

- Environmental sustainability/innovation, quality, with delivery  

P
a
p

er
 I

I 
 

 - Interrelated SNC aspects/capabilities identified in Paper II, 

validated and elaborated in Paper III in Europe textile/apparel: 

- Relational characteristics as key drivers/enablers: 

- Trust, information sharing toward information system 

integration 

- Key impact/role of internal integration 

- Driving priorities, product, process, structural characteristics:  

- Product complexity/variety: Standardization  

- Specialized knowledge/technologies: Human/technology 

- Structural flexibility/complexity: Location/product-specific 

- Location-specific challenges:  

- Limited sourcing availability 

- Relation-specific challenges: 

- Partner availability, requiring development  

- Low levels of supplier integration  
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6. Analysis 
This chapter presents the analysis of the results in consideration of the frame of reference presented in 

Chapter 2, specifically focused on answering the research questions. The discussion elaborates upon 

the results from the appended papers as summarized in Table 7. 

6.1 Answering the research questions 

The overview of how the papers contribute to answering each of the three research questions is presented 

in Table 7. The results highlight the interrelationships that have emerged regarding structural decisions, 

and motivations influencing the supply network configuration aspects. The results thus provide 

indications of context-specific advantages and challenges related to (re)configuration that must be 

considered, with associated capabilities and outcomes to evaluate configurations. 

Table 7 Answering the research questions. 

RQ1: What motivates locating 

textile/apparel production in high-

cost contexts? 

RQ2a: What are the key supply 

network configuration (SNC) aspects 

and motivations for small series 

production within high-cost contexts? 

RQ2b: How do these supply network 

configuration (SNC) aspects and 

motivations interrelate with each other for 

small series production within high-cost 

textile/apparel industry contexts? 
• Paper I identifies multiple 

motivations/priorities: 

• Capabilities as motivations including 

customization/small series, quality, 

speed, flexibility 

• Paper II indicates industry and 

locational effects on motivations for 

(re)location  

• Paper III confirms combined 

motivations-speed, quality and 

sustainability 

• High quality related to product variety 

and sustainability/innovation 

• Flexibility and delivery focus for 

local/regional garment production 

• Customization-for retailers, individual, 

or high variety 

• Paper II identifies aspects and related 

motivations, with enabling or 

constraining influences: 

• Complex/multi-dimensional aspects 

• Industry and location effects on 

configurations and motivations 

• Specific synergies/trade-offs towards 

customization and other priorities  

• Paper III agrees with and elaborates 

upon aspects and associated priorities: 

• Divergent customization levels offered in 

line with industry-specific definitions 

• Product complexity determined by 

component characteristics, and the level 

of quality/performance required 

• Flexible resources representing 

technology and employees: suppliers 

• Informal/soft relational aspects to 

information system integration  

• Location decisions focused on suppliers, 

including development reshoring 

• Structural flexibility regarding number 

and changeability of suppliers 

• Paper I indicates location priority 

interrelationships, linking 

customized/small series production 

with quality, speed/flexibility 

• Paper III validates high levels of 

SNC/Capability interrelationships:  

• Identifying key drivers: 

• Trust and information sharing crucial 

drivers 

• Internal integration as driver of external 

integration: particularly customer focus 

• Capabilities linked with 

product/process aspects and structures 

• Paper I and Paper III find 

SNC/Capabilities interrelationship-

related challenges: 

• Interrelated capabilities with trade-offs: 

innovation, quality, sustainability, 

speed 

• Location characteristics: limiting 

sourcing availability/structural 

flexibility  

• Supplier relationships: opportunity for 

development 

• Contingent industry and 

locational motivations 

• Capability-based motivations 

• Interrelatedness of priorities 

• Key SNC aspects and 

motivations: 

• Offering characteristics/ 

complexities  

• Multi-level resource aspects 

• Structural flexibility/complexity 

• Location and industry effects 

• Synergies and trade-offs  

• SNC/Capability drivers: 

• Relationship drivers 

• Product/process drivers 

• Capability drivers 

• SNC/Capability challenges: 

• Capability-related challenges 

• Location-related challenges 

• Relationship-related challenges 
 

6.2 RQ1: What motivates locating textile/apparel production in high-cost contexts? 

RQ1 seeks to explore the industry effects on motivations for proximity, whereby Paper I and Paper III 

confirm and elaborate upon context-specific motivations suggested by Paper II. Specifically, Paper I 

addresses the link between industry/location characteristics and motivations or priorities for (re)location 

(success factors) for competitiveness in high-cost contexts. Paper III explores such motivations in 

relation to small series SNCs in high-cost contexts. These findings highlight multiple capability-based 
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motivations, or cumulative priorities, including delivery, quality, innovation, flexibility and 

customization; indicating the interrelatedness of these priorities. The following section describes the 

findings from the appended papers relating to the question as stated above. 

 Contingent industry and locational motivations 

Paper I and Paper III in agreement with literature from Paper II indicating multiple interrelated 

capability-based motivations, or priorities related to products-VS.  

 Multiple motivations or priorities 

Paper I finds several key success factors and priorities that firms pursue together in this context, quality, 

speed, customization, control, flexibility (e.g. Kinkel, 2012, 2014, Canham and Hamilton, 2013, 

Engström et al., 2018). These findings confirm time-, product/process-and customer-related benefits of 

proximity. Companies must focus on speed, quality and sustainability together; however, challenges are 

associated with balancing various priorities. Notable challenges result from sourcing some specialized 

or high functional components while focusing on delivery, quality and sustainability together, with 

associated trade-offs. The interactions among such priorities thus result in challenges, which are 

discussed further while answering RQ2. 

Paper III finds location-specific issues motivate demands for flexibility and delivery; agreeing with 

reshoring related works (e.g. Gray et al., 2017), and supporting cumulative capabilities (Größler and 

Grübner, 2006). Here, such capabilities are more often positioned as priorities or motivations for 

supplier selection (e.g. Saghiri and Barnes, 2016). Location decisions in such contexts are focused on 

material suppliers or those companies focusing on garment production/sourcing in alignment with 

product characteristics. This focus on sourcing specific components or product types (e.g. Martínez-

Mora and Merino, 2014, Grandinetti and Tabacco, 2015) validates key characteristics of EU 

manufacturing and material sourcing, with a focus on regional sourcing of high quality (performance), 

and sustainable, components and products (e.g. Andersson et al., 2018). The key issues discussed are 

reduced transportation and increased control associated with producing/sourcing in high-cost locations, 

like in Europe, to ensure environmental sustainability and high performance; as several companies face 

high risks related to product failures. These decisions are more often focused on development reshoring 

or upgrading of new products e.g. for branded manufacturers, or maintained local production capacity 

for high-end products, rather than repatriating previously offshored production (e.g. Brennan et al., 

2015, Joubioux and Vanpoucke, 2016, Bettiol et al., 2019).  

Additionally, both Paper II and Paper III highlight that internal production in Sweden, and regionally in 

EU, is associated with only the highest quality and smallest volume products, which require speed, 

flexibility and control, in this way, confirming these as key motivations from literature (e.g. Wiesmann 

et al., 2017, Barbieri, 2018). 

 Interrelatedness of priorities 

The simultaneous and interrelated focus on quality, speed, and customization capabilities suggested by 

Paper I, in line with definitions of mass customization (e.g. Zhang et al., 2019), is confirmed and 

extended by Paper III. Paper I suggests that these priorities include small series/higher levels of 

customization which is closely related with other benefits of proximity, such as quality and delivery, 

(e.g. Theyel et al., 2018), and Paper II further indicates such interrelatedness. Paper III elaborates 

specific interactions among such location motivations including high quality and variety, showing 

different levels of customization offered. Specifically, custom product offerings range from customized 

for individuals, to custom small series production for retailers (e.g. Macchion et al., 2017b), while many 



 

39 

 

companies focus instead on responsiveness (variety/speed). Despite differences, all of these offerings 

are focused to some extent on innovation and niche products/processes (e.g. Bullinger and Schweizerz 

2006; Bryson and Taylor 2010). The companies offering made-to-order production for individuals, 

additionally demand postponement of delivery from key suppliers; thus higher integration levels (e.g. 

Wu et al., 2019) and long-term arrangements. 

Thus, Paper I and Paper III agree regarding various interrelated motivations for (re)location such as 

customization, speed, quality, innovation and sustainability together (e.g. Theyel et al., 2018), indicating 

location-specific sustainability and innovation focus (Chatha and Butt, 2015). Both papers reveal 

challenges from balancing these motivations; notably, regarding high quality, specialized or high 

functional components, as these materials often face long throughput times and thus co-location would 

be beneficial (Salvador et al., 2002, Salvador et al., 2004). However, this co-location is hindered by 

supplier limitations in the region. Paper III elaborates upon this issue, whereby these high involvement 

components and lack of alternatives demand closer and more collaborative relationships. In this way, 

the findings validate the interaction among location motivations or advantages in textile/apparel industry 

contexts, and indicate influences on broader configuration challenges, e.g. regarding relationships, 

which are discussed further with RQ2.  

- Conclusions 

RQ1 examined the link between textile/apparel industry/location characteristics and motivations, and 

highlighted multiple capability-related success factors or priorities. Findings indicate a number of 

priorities; including small series production, i.e. customization, and other predominantly capability-

related aspects that are pursued together including quality, sustainability, innovation, speed, flexibility 

and control. The findings indicate the interrelatedness of such VS characteristics/capabilities, or 

product/process- and time-related motivations, in relation to the particular location context. The complex 

interactions found among many of these motivations indicate several associated configuration-related 

challenges. 

6.3 RQ2: What are the key aspects and motivations of supply network configuration 

(SNC) for small series production in high-cost, textile/apparel industry contexts, and 

how do they interrelate? 

6.3.1 RQ2a: What are the key supply network configuration (SNC) aspects and motivations for 

small series production within high-cost contexts? 

Due to the complexity of configuration and capabilities associated with high-cost contexts, RQ2a seeks 

to explore key SNC aspects and associated motivations for small series production and high-cost 

contexts. The following section describes the findings from the appended papers relating to this question. 

 Key SNC aspects and motivations  

Through undertaking a SLR, Paper II identifies 13 key aspects of SNC with several closely associated 

motivations, and Paper III elaborates upon and extends several of these aspects. According to the SLR, 

these indicated relationships are most-often guided by VS aspects, thus confirming the need for 

alignment of product/offering characteristics/priorities with processes (O) and supply chains (NR/NS), 

in line with 3DCE (Fine, 1999). Within the well-represented aspects there are a number of complexities; 

related to offering characteristics, including capabilities and product characteristics, multi-level resource 

aspects including flexible resources and integration, as well as structural characteristics. The findings 

further indicate several synergies and trade-offs among such characteristics and motivations. 

Additionally, several industry/location contingencies are found; particularly related to product and 

process characteristics (e.g. modularity and postponement), and relationship/ownership configurations.  



 

40 

 

The most well represented aspects found were related to products and processes, and tight interactions 

among VS/O aspects are highlighted, along with indication of numerous other interrelationships with 

multi-level aspects. Specifically, flexible resources, relating to products (modularity) and processes 

(flexible manufacturing resources/digital technologies) enable both customization and responsiveness. 

Digital technologies are key to enable internal and external processes, and information systems have 

reached the level of strategic importance (e.g. Jitpaiboon et al., 2013, Gu et al., 2017). Customization, 

flexible resources and digital technologies are associated with skilled and empowered workers (e.g. 

Huang et al. 2008, Schonberger and Brown 2017, Zangiacomi et al. 2017).  

Further, while customer integration is a necessary aspect related to customization (Duray et al., 2000, 

Piller et al., 2004), supplier and internal integration are also tightly linked. Research highlights complex 

interactions and combined effects; for instance, higher levels of information sharing with product 

modularity for mass customization capabilities (e.g. Marsillac and Roh, 2014, Wu et al., 2019, Zhang et 

al., 2019). Crucially, this product modularity builds stronger supplier relationships through supplier 

modularity and the opportunity to prioritize certain critical suppliers (Wu et al., 2019), which leads to 

(mass) customization (Cheng, 2011, Zhang et al., 2019); thereby highlighting the importance of supplier 

capabilities (e.g. Squire et al. 2009). High levels of customer integration are found to drive supplier 

coordination (e.g. van Donk and van Doorne, 2016, Gu et al., 2017), and internal integration is crucial 

for supporting these external relationships (e.g. Zhang et al., 2019). However, the results show that 

internal integration is less researched than external relationship characteristics in this context; although 

this requirement for cross-functional integration is a main component of concurrent engineering and 

thus 3DCE (e.g. Fine, 1999, Ellram et al., 2008). Several contributions further emphasize complexities 

regarding the two most represented goals, customization and responsiveness, in relation to various other 

SNC aspects. 

 Offering characteristics/complexities  

Paper II finds several inherent tensions and complexities with multi-level offering-related aspects and 

their associated interrelationships, whereby the most significant orientations include some key 

capabilities that motivate configurations. Notably, customization is often presented as a capability, 

which is defined by several other aspects: product modularity, levels of postponement and customer 

involvement (e.g. Salvador et al., 2004). These defining characteristics have further implications on 

digital technology and flexible manufacturing resource use, as well as economies of integration, i.e. 

benefits exceeding costs of customer integration (Duray et al., 2000, Piller et al., 2004). These flexible 

resources facilitate responsiveness, which is found to be a key multi-dimensional performance measure 

or offering-related goal. Responsiveness often includes  flexibility, customization, high product variety, 

as well as delivery capability or production/delivery speed, and generally matching supply with demand 

(e.g. McCutcheon et al., 1994, Holweg, 2005, Gray et al., 2017). This orientation is key for 

manufacturing in high-cost locations with reconfigurable production systems (e.g. Schonberger and 

Brown, 2017, Yin et al., 2017). However, these and other similar examples partially question the 

alignment between innovative (time-sensitive) products with these production contexts, specifically due 

to benefits from balancing such products with others which are time-insensitive (e.g. de Treville et al., 

2017a). This indicates the importance of product portfolios for competitiveness in these contexts, 

although the focus on such benefits should be extended to explicitly address location/ownership.  

Paper III elaborates upon and extends these findings, and highlights the alignment among 

customization/responsiveness levels with textile/apparel business models. For instance, internal 

production is more often offering custom or small series production to retailers/businesses, whereas 

branded manufacturers more often offer variety responsiveness through large supply networks, and thus 

balance suppliers at different locations (e.g. Purvis et al., 2014). Additionally, post-assembly is 
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frequently adopted with standard high-function products. Limited branded manufacturer examples offer 

customization for end customers, they focus mainly on high quality products with feature/fabrication/fit 

customization through digitally supported processes (Senanayake and Little, 2010). These companies 

thus offer lower levels of variety, focusing on high quality fabrics, fit and feature customization, and 

made-to-order production; supported by digitalized sales and production processes.  

Paper III finds many branded manufacturers focus on responsiveness, i.e. variety and speed, and 

highlights challenges related to responsiveness without control of manufacturing (Sandberg and Jafari, 

2018). These firms are often focused on developing digital integration internally and externally, with 

the crucial integration of customer knowledge/information to handle and inform product varieties (e.g. 

Tu et al., 2004). Thus, the higher level of end-to-end integration associated with branded manufacturers 

provides indication of the particularities in this stage of the supply chain, demanding supplier 

coordination and market orientation with proximity sourcing, to balance supply with demand (Sandberg 

and Jafari, 2018). 

The findings also reveal that companies focusing on both customization and responsiveness 

(speed/variety) use fabric sharing i.e. a platform strategy, often with specialized or high-tech materials. 

In this way, despite the relatively low level of product modularity in the industry, defined as the extent 

to which functional elements are allocated to different structural components (Ulrich, 1995, Sanchez, 

2000, Tu et al., 2004), standardization of products/processes is a significant opportunity, e.g. related to 

key components/stages of fabric and garment production. This highlights the importance of the fabric 

component shaping critical supplier relationships in line with supply chain (supplier) modularity, i.e. 

the ability to prioritize critical supplier relationships (e.g. Wu et al., 2019). This indicates how 

product/component characteristics determine process and supply chain structures in this industry in 

agreement with Ketokivi et al. (2017); finding that product characteristics take precedence over industry 

to determine production location. 

 Multi-level resource aspects 

Paper II finds varied flexible resources related to structural, infrastructural characteristics regarding 

products, processes and supply chains (e.g. Salvador et al., 2015); with a general emphasis placed on 

knowledge. Thus, flexibility is a multidimensional aspect capturing the capability to achieve high variety 

(e.g. Um, 2017), as well as the means by which the capability is achieved (e.g. De Toni and Tonchia, 

2001, Größler and Grübner, 2006). Specifically, this includes strategies relating to products (e.g. 

modularity) and processes (flexible manufacturing resources/digital technologies) (e.g. Salvador et al., 

2015), with internal production or sourcing. In addition to component sharing modularity, Paper III finds 

that customized apparel production on-demand exhibits ‘cut-to-fit’ or ‘fabricate-to-fit’ modularity 

requiring flexible manufacturing processes (Ulrich, 1995, Duray et al., 2000, Salvador et al., 2004), e.g. 

digital cutting machines and highly skilled workers. However, process flexibility is often crucial as a 

supplier selection criterion (e.g. Saghiri and Barnes, 2016), here used mainly by branded manufacturers; 

generally emphasizing highly skilled workers and knowledge sharing (e.g. Zangiacomi et al., 2017). 

This highlights the retailer perspective, demanding flexible production (e.g. Sandberg and Jafari, 2018), 

and the importance of complementary knowledge throughout the network (e.g. Fornasiero et al., 2016) 

to meet customer demands. These industry effects are discussed in detail, along with other location-

specific influences below. 

The importance of supplier flexibility shows that structures must be balanced with multi-dimensional 

integration levels, including the collaborative monitoring of processes and performance. Specifically, 

the findings highlight soft relational aspects, collaboration, internal and external quality focus (e.g. 

Zhang et al., 2019), and digital connections (e.g. Gu et al., 2017). Regarding internal and external 
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(customer/supplier) integration, complex interactions highlight that internal integration is driven by 

product modularity, while being fundamental for external integration (Zhang et al., 2019). Despite these 

key interactions, it is the least represented relational aspect in the literature, as found in Paper II. Paper 

III shows that internal and customer integration is most often prioritized; although according to 

literature, increasing customer engagement demands or influences supplier integration (e.g. van Donk 

and van Doorne, 2016, Gu et al., 2017, Zhang et al., 2019). Crucially, there is a low level of formal 

integration with suppliers; however, those companies that have developed digital integration, did so for 

flexibility, responsiveness, and higher levels of customization (e.g. Thomas and Barton, 2007, Um, 

2017). The findings show that companies generally focus on internal developments first, with shared 

goals, communication and information systems, thereafter extending the focus to critical suppliers. 

When offering customization, the system seamlessly connects customers to production and delivery, 

with key linkages from production to material suppliers. This validates multi-dimensional integration, 

and the increasing move towards information system integration. 

 Structural flexibility/complexity 

Additionally, supply chain complexity is found to be influenced by a number of factors, key among 

them are the number of nodes and peripheries i.e. defining the size of the supplier base; the level of 

digitalization enabling supply chain structures, degree of modularity and (re)configurability, supplier 

selection criteria and the models/tools supporting design or configuration processes. The modularity of 

supply chains has various links to knowledge and customization, e.g. through reduced specialization 

(Cheng, 2011), and balancing internal/external knowledge (variety and specialization) for sustainable 

innovation (e.g. Vos et al., 2018). This specialization of knowledge is key for sourcing custom 

components, i.e. motivation for supplier selection (e.g. Zangiacomi et al., 2017). Custom products 

demand either a wide variety of suppliers or deeper system integration (Dedrick et al., 2008), and many 

digitally enabled structures are characterized by partners with complementary competence, e.g. 

collaborative networks (e.g. Fornasiero et al., 2016, Srai et al., 2016). Often the orientation of these 

structures, and thus measures/models for evaluation, is multiple goals including, lead-time (e.g. 

Macchion et al., 2017b), sustainability, quality and customization (e.g. Medini et al., 2015, Fornasiero 

et al., 2016).  

In Paper III, a key dimension of supply chain complexity, structural flexibility (regarding number, 

modularity and changeability of suppliers) is found to have key characteristics in relation to small series 

production. For instance, for producers offering these products, and branded manufacturers offering 

custom garment production, material/product sourcing is limited locally/regionally and often requires 

extensive development (e.g. Thomas and Barton, 2007). More suppliers are demanded with increased 

variety of products (e.g. Olhager and Prajogo, 2012), whereby specific suppliers are chosen based on 

the product/process characteristics. Thus, tight interactions focused on key component producers for 

more standardized garments, or with both producers and material suppliers when offering high quality 

custom garments for end-customers; in this way, structural flexibility is dependent on product and 

location characteristics. 

 Location and industry contingencies  

In addition to multi-dimensionality, Paper II indicates that some key SNC aspects and motivations are 

context-specific. In particular, implementation of modularity and postponement for customization can 

conflict with industry-specific product/process conditions such as with food (e.g. McIntosh et al., 2010). 

In contrast, apparel is one of the few industry contexts with its own customization definitions 

(Senanayake and Little, 2010), with several points that can be combined using postponement. Location, 

along with firm/supplier characteristics, can inhibit implementation of such variety management 
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strategies (e.g. Skipworth and Harrison, 2004, Skipworth and Harrison, 2006, Saghiri and Barnes, 2016), 

potentially demanding collaboration and development with suppliers in the case of limited competence 

(e.g. Thomas and Barton, 2007). In this way, global network distribution depends on customer, supplier, 

inter-factory proximity (e.g. Kotha, 1996), and the focus on knowledge-intensive niche manufacturing, 

innovation and sustainability with customization capabilities (e.g. Bullinger and Schweizerz, 2006, 

Bryson and Taylor, 2010).  

Paper III confirms and elaborates these effects on SNC aspects and motivations; crucially, it develops 

insights regarding customization and other product characteristics, as they interact with network 

relationships and structures. Although the majority of companies offer products/production partially or 

exclusively on-demand; the divergent levels of customization highlights differences associated with 

business models, as discussed above. High levels of digital integration are explained to support higher 

levels of customization/responsiveness and product innovation (e.g. Jitpaiboon et al., 2013, Gu et al., 

2017), due to the efficient introduction of new features/materials/styles. Although production is 

extensively outsourced for the highest variety and customized products, investments are often required 

e.g. to develop flexible capabilities and specialized knowledge, or hybrid ownership of digital cutting 

machines, etc. Integration is additionally extended to fabric sourcing, in which inventory levels are 

monitored and automatic replenishment ordering is informed by sales and production data, i.e. supplier 

postponement (Saghiri and Barnes, 2016, Wu et al., 2019).  

Additionally, Paper III shows informal, soft relational aspects have significant impacts compared with 

more formalized internal/external integration in the textile/apparel context, and validates the relatively 

low level of technological development (e.g. Bontoux et al., 2017). Specifically, the various types of 

producers are more often focused on customer relationships, with a significant focus on trust in products, 

production and traditional communication and information sharing processes (e.g. Fornasiero et al., 

2016, Wiengarten et al., 2017). This trust is also found to be key to support development of systems for 

performance monitoring and information sharing; crucially linked with increased levels of digital 

technology linkages, due to the enhanced trust gained from automated interactions. The few companies 

with this more developed end-to-end integration are mainly found to be branded manufacturers/retailers 

offering high levels of customization and on-demand production, or those focused on high variety 

products sourced at various locations. This highlights the need for strong market orientation of retailers 

in these contexts (Sandberg and Jafari, 2018), and the importance of trust to engage in collaboration and 

knowledge sharing (Durugbo, 2016). In this way, the findings confirm that the increased customer focus, 

i.e. meeting unique customer needs, demands end-to-end integration (e.g. Gu et al., 2017, Zhang et al., 

2019). 

 Synergies and trade-offs  

Paper II shows that a number of the SNC aspects found are characterized by both potential synergies 

and trade-offs. The findings highlight combined effects and challenges regarding mass customization, 

in which various other characteristics define this concept (e.g. Tu et al., 2004), and several aspects which 

must be balanced carefully, including flexible resources, customer integration and digital technologies 

(Salvador et al., 2015). Additionally, flexible manufacturing systems are found to be a trade-off with 

product modularity, whereby such flexible systems support early customer involvement (e.g. in design), 

instead of product modularity (Duray et al., 2000). These customer integration levels require further 

balance, related to costs and benefits, to achieve economies of integration; in other words, the potential 

for cost-savings through increased knowledge and closer relationships with customers (Piller et al., 

2004). Further challenges include the need for deeper integration, potentially with a wide variety of 

suppliers for customization (Olhager and Prajogo, 2012); however, in many cases there is a trade-off 

between deeper integration and larger numbers of suppliers (Dedrick, 2008). Thus, the findings indicate 
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the need to balance structural flexibility (e.g. Christopher and Holweg, 2011, 2017), in the form of 

complex multi-sourcing, with deeper relationships (e.g. Christopher et al., 2006) to achieve various 

priorities including customization and responsiveness. Balancing priorities, such as flexible variety and 

delivery performance can be done with sourcing strategies like supplier co-location and product 

modularity, depending on throughput time and product complexity (Salvador et al., 2002); although 

sourcing options are limited by location characteristics. These and other interrelationships and 

configuration-related challenges are discussed further with RQ2b.  

- Conclusions 

RQ2a identified and explored the key aspects of SNC for small series production in high-cost contexts. 

The findings of Paper II identified 13 aspects, which are often complex and multi-dimensional, and 

provide indications of several associated capabilities as priorities or drivers. Suggested complexities are 

due to these multi-level aspects and interrelationships; particularly balancing several context-specific 

decisions/enablers, such as location and industry-specific configuration interrelationships. These 

interrelationships were elaborated upon in Paper III, regarding the European textile/apparel context. 

Specifically, the interrelated considerations found included customization/responsiveness, product 

complexity, flexible supplier location decisions and other customer/supplier relationship characteristics. 

Further, Paper II indicated that internal integration is fundamental and under-represented in the 

literature, despite being a key concept with (3D)CE (Fine, 1999); while Paper III shows this to be a key 

focus and enabler of other aspects. These enablers and associated priorities, require alignment with 

supply chain complexity, i.e. structural flexibility, and other SNC aspects with associated challenges.  

6.3.2 RQ2b: How do these supply network configuration (SNC) aspects and motivations 

interrelate with each other for small series production within high-cost textile/apparel industry 

contexts? 

RQ2b seeks to understand how SNC aspects and capabilities are interrelated for small series production 

within particular high-cost textile/apparel contexts. The following section explains the results of the 

papers that contribute to answering this question. 

 SNC/Capability drivers 

Paper III confirms, elaborates upon and extends a number of interrelationships among SNC and 

capabilities as indicated by Paper II, and the interactions among various motivations for high-cost 

production locations in textile/apparel as suggested by Paper I. The findings in Paper III show some 

agreement regarding considerations of industry-specific interrelationships among relational 

characteristics, product-process-supply chain aspects, and capabilities; which exhibit notable synergies 

and trade-offs. Divergences found with respect to these results help illuminate differences within this 

context, and reveal potential opportunities for development. 

 Relationship drivers 

Paper III highlights relational drivers including trust and information sharing, particularly related to 

digitalization; with trust proceeding and resulting from increasingly digital integration and seamless 

information sharing. This finding provides support for the need for relational capital supporting 

information sharing for flexibility (Wiengarten et al., 2017), and the importance of trusting collaborative 

relationships in these contexts (e.g. Fornasiero et al., 2016). However, the various findings reveal 

divergent supplier integration levels whereby customer integration is prioritized, although also that high 

product variety and customization demands or influences increased internal and supplier integration 

(e.g. Um, 2017, Zhang et al., 2019). Thus, such product/process variety-related motivations, and 

perceived market interdependence (Ketokivi et al., 2017), shape configurations. However, the resulting 
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configurations have challenges associated, here specific to the European textile/apparel industry context, 

as discussed further below. 

 Product/process drivers 

Results in Paper I and Paper III agree with respect to configurations aligned with priorities such as 

highest quality, delivery, and flexibility (e.g. Martínez-Mora and Merino, 2014, Engström et al., 2018); 

however, network configurations depend on product characteristics (e.g. Salvador et al., 2002, Thomas 

and Barton, 2007; Bartnik and Park, 2018). Specifically, component/material sourcing, whereby high 

functional fabrics and materials have tighter coupling, is in contrast with textile examples found by 

Ketokivi et al. (2017); although, it provides confirmation that product characteristics take precedence 

over industry. In many company configurations, with a lower variety of product types/styles, the 

garment manufacturing stage is more standardized and outsourced. This confirms low 

specificity/coupling and relatively high formalization (Ketokivi et al., 2017), resulting in high levels of 

structural flexibility, or sourcing flexibility (Purvis et al., 2014). This provides indication of the 

importance of collaborative relationships for critical products (Grandinetti and Tabacco, 2015, Barbieri 

et al., 2018), and the influence of product characteristics on structural flexibility (e.g. 3DCE), whereby 

supplier segmentation encourages deeper relationships (e.g. Wu et al., 2019); although, high variety of 

materials and product types demand greater numbers of suppliers (e.g. Olhager and Prajogo, 2012).  

 Capability-related drivers 

Whereas Paper II indicates multi-level offering characteristics including associated capabilities or 

priorities, Paper III further elaborates upon the interactions and impacts of such capabilities. The 

findings particularly highlight the influence of quality (performance) on the level of product variety, 

which is constrained by the availability or development of supplier and customer knowledge (e.g. Piller 

et al., 2004, Tu et al., 2004, Thomas and Barton, 2007). Specifically, the highest levels of performance 

is linked to suppliers chosen based on their specialization (e.g. Zangiacomi et al., 2017), in this way 

indicating priority and supply chain effects on products (Pashaei and Olhager, 2015), which drive the 

variety of products/styles and functions offered. Additionally, the significant focus on small series 

(customization) identified in Paper I in the Swedish context, is extended and elaborated upon in Paper 

III in the European context. For instance, the companies producing full-package, custom products are 

often characterized by extensive development and innovation (e.g. Bryson and Taylor, 2010, Marsillac 

and Roh, 2014, Sabri et al., 2018), with associated collaborative relationships and potentially hybrid 

ownership between suppliers and branded manufacturers. These relationships, and those for key 

components, emphasize lock-in, and thus interdependence with certain component suppliers (e.g. 

Ketokivi et al., 2017); which confirms interactions among capabilities, relationships and design of 

network structures. 

Paper III further emphasizes that all innovation must have a balanced focus on quality and sustainability 

of products, with the only exceptions being the protective products which have to prioritize functionality 

over sustainability. These examples, consider product longevity as the best way to minimize 

environmental impacts, despite potential challenges e.g. related to market cannibalization, fashion 

changes and product technology (Bressanelli et al., 2019). Generally, the companies were found to focus 

on innovations related to new products, digitalization of processes, and enhanced environmental 

sustainability e.g. minimized resource use, and circular design principles. The findings show that these 

strategies benefit from suppliers investing into recycling materials, along with collaboration among 

several different types of actors for (re)design of textile/apparel products (Ellram et al., 2008, de Treville 

et al., 2017b). In addition to synergies related to several of these capabilities, there are also trade-offs, 

which are discussed further below. 
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 SNC/Capability challenges 

Paper I and Paper II indicate several interrelationship-related challenges, while Paper III confirms and 

extends the discussion of such difficulties. These findings are in agreement regarding difficulties related 

to balancing interrelated capabilities or priorities, with several key trade-offs regarding quality, 

sustainability and speed. Additionally, location characteristics in relation to such priorities result in 

challenges due to limited sourcing availability, with effects on structural flexibility. Notably, those 

structural aspects interact with supplier relationship-related challenges, whereby current low levels of 

supplier integration demand further development. 

 Capability-related challenges 

Paper I indicates and Paper III elaborates upon several configuration difficulties and trade-offs, 

particularly resulting from the interactions among various capabilities. Specifically, innovation, quality 

and sustainability are often pursued together; whereby innovation and quality orientations are driving 

(environmental) sustainability outcomes, with both positive and negative effects. Despite the fact that 

Paper I indicates quality potentially reinforcing sustainability, Paper III finds trade-offs associated with 

certain components regarding the balance of these priorities (e.g. waterproof membranes). These 

interactions emphasize difficulties related to performance and durability when considering sustainability 

of products; i.e. challenges related to circular sustainable development, regarding eco-design and 

material choices (Bressanelli et al., 2019). Additionally, findings show that quality and innovation 

orientation potentially drive both enhanced product variety and sustainability; and that the ability to 

share high performance and sustainable materials among different products, i.e. platform strategy 

(Chaudhry and Hodge, 2012), can minimize environmental costs of production and development. This 

highlights interactions among modularity, variety and resulting sustainability (Vos et al., 2018), through 

limiting the overall product variety in line with available supplier competence. These supplier limitations 

demand developments, with focus on several capabilities and decisions together e.g. in line with 3DCE 

(Ellram et al., 2008), and thus evaluation of multiple aspects, such as sustainability and customization 

together (e.g. Medini et al., 2015, Fornasiero et al., 2016). In this way, these challenges illustrate 

performing paradoxes, notably including consideration of sourcing and production sustainability (e.g. 

Sandberg, 2017), along with other ‘multiple and competing goals’ (Smith and Lewis, 2011, 383). 

 Location-related challenges 

Paper I finds various location-based challenges mainly related to balancing value, including flexibility 

and speed (e.g. Fratocchi et al., 2016), with higher costs related to labor and environmental regulations, 

while facing sourcing limitations. Specific challenges, include controlling inventory levels with high 

variety offerings, which puts into question the potential for lower inventory levels as a benefit of 

localized manufacturing (Ashby, 2016) when pursuing small series production. Further, challenges 

found in Paper I and Paper III include a mismatch between small series offerings and supplier minimums 

and other characteristics of high quality material sourcing. Specifically, long throughput times are found 

to conflict with the need to offer fast production/delivery, for instance regarding the sourcing of certain 

high quality and functional components (e.g. waterproof membranes). Further tensions are found 

between the demand for greater flexibility and specialization as a producer in these contexts, and 

difficulties with scaling up capacity of labor-intensive processes. Additionally, limited supplier 

competence availability, with associated influences on structural flexibility, demand investments or 

development; however, standard garment production is considered to have lower specificity with higher 

levels of structural flexibility. Thus, the location-related challenges are focused on overcoming 

performing paradoxes with product segmentation and development (e.g. Sandberg, 2017), here 

regarding specialized products or components which challenge small series sourcing practices. 
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 Relationship-related challenges  

Paper I identifies and Paper III elaborates upon various relationship-related challenges, mainly related 

to accessing resources and associated capabilities. Paper I provides support to the combined focus on 

various interrelated product/process- success factors or priorities, such as customization, quality, speed, 

flexibility, and control, etc., which have relationship-based challenges associated. For instance, 

challenges result from focus on various priorities, such as speed and quality (due to material sourcing 

lead times), while facing higher costs of labor, as well as an overall lack of knowledge available (e.g. 

Martínez-Mora and Merino, 2014). Beyond there being a lack of knowledge available, the results show 

further mismatches with suppliers and customers, whereby supplier competence is critically limited (e.g. 

Wiesmann et al., 2017), and customer willingness to pay for local production is a challenge due to higher 

costs in relation to perceived value of products. Paper III highlights, the importance and driving power 

of trust and information sharing, particularly when discussing digitalization of internal and external 

integration; however, the results show low levels of supplier integration overall. While internal and 

customer integration are more often prioritized, literature has emphasized that increasing customer 

engagement should demand or influence enhanced supplier integration (e.g. Gu et al., 2017, Zhang et 

al., 2019). Although there is a low level of formal digital integration with suppliers, few branded 

manufacturers have developed this integration for high variety/customization (e.g. Thomas and Barton, 

2007, Um, 2017). This development starts with an internal focus, and then moves to strategic suppliers 

with outsourced production; and thus highlights challenges related to balancing priorities with resources 

available, in relation to the industry/location context. Specifically, companies must balance the degree 

of collaboration and investment with associated supplier dependency, i.e. showing organizing paradoxes 

(e.g. Sandberg, 2017), here related to supply network configurations for small series production. 

- Conclusions 

RQ2b explored how SNC aspects and motivations interrelate for small series, high-cost textile/apparel 

production. Some agreement was found regarding specific interrelationships, as indicated by Paper I, 

e.g. balancing multiple capabilities, which were validated and extended by Paper III. Additionally, 

findings highlighted some key interactions among these capabilities and among product/process, 

relational and structural characteristics. There are various associated challenges identified by both Paper 

I and Paper III, crucially related to balancing multiple capabilities, as well as location-specific sourcing 

challenges, and associated difficulties with opportunities for developing network relationships.  

Interrelated capabilities are found to have potential for both synergies and trade-offs; crucially, 

innovation and quality priorities balanced with speed and sustainability. However, limited availability 

of flexible suppliers locally, or regionally, is a barrier to multiple sourcing, thus demanding deeper 

relationships and extensive development to access the specific competence required. Specifically, trust 

and information sharing are crucial drivers and more frequently focused on, rather than high levels of 

digital integration and coordination. Customer integration is found to be prioritized with internal 

integration; although divergent levels of supplier integration are found, as only few companies have 

developed end-to-end connections. Thus, the general lack of supplier integration, and the pressures of 

internal/customer integration, highlights a key opportunity for deeper upstream integration. 

7. Conclusions 
This chapter concludes the thesis and presents its implications to academia and industry. This chapter 

is focused on describing contributions from a general perspective, in contrast with the discussion in 

Chapter 6 that was focused on the research questions. 
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7.1 Summary  

Supply network configuration for small series production in high-cost locations is crucial, to react to 

customers and other facets of a rapidly changing business environment. Various industries are facing 

increased competition and technological advancements such as digitalization and advanced 

manufacturing technologies (e.g. Brennan et al., 2015, Min et al., 2019, Kumar et al., 2020). As these 

effects are relevant and challenging in the EU textile/apparel industry, the investigation of small series 

production in this industry/location context is particularly beneficial, to guide future reconfigurations. 

Pressures from all three dimensions of sustainability are fueling such changes; although, economic 

drivers have been more frequently addressed than environmental and social issues (Sirilertsuwan et al., 

2018, Fratocchi and Di Stefano, 2019). In light of this, the thesis contributes to this broader 

understanding of configurations of supply networks for small series in high-cost contexts, including 

motivations and characterizations of (re)location and other associated decisions.  

Addressing small series production in the particular industry/location enabled identification of context-

specific knowledge; specifically, regarding the various interrelated aspects which must be considered. 

First, by identifying motivations for production in high-cost textile/apparel contexts (Paper I), and then 

by identifying key SNC aspects for small series production in these high-cost contexts, in general (Paper 

II), and exploring the associated interrelationships, and indicated industry-specificity (Paper III). The 

results confirm the focus on multiple priorities related to location decisions (Paper I) and broader small 

series production configurations (Paper III); although the interactions among these priorities and aspects 

of configuration also indicate several potential challenges or trade-offs. Together these findings indicate 

the need to carefully consider many interrelated priorities in tandem; and thus highlights the complexity 

of configuring the supply network for small series production in high-cost textile/apparel industry 

contexts, and the importance of product segmentation to achieve fit, in line with performing and 

organizing paradoxes (e.g. Sandberg, 2017). The findings emphasize the need to pursue various 

capabilities simultaneously including innovation, sustainability, quality and speed. However, several 

challenges associated with balancing such priorities are identified, thus providing indication of 

interactions among various motivations in this context (Barbieri et al., 2018). These findings thus 

validate that established priorities (e.g. Miller and Roth, 1994) must be combined with a focus on 

sustainable innovation, e.g. with customization (Medini et al., 2015, Vos et al., 2018), to compete based 

on high value of products (Fratocchi et al., 2016, Gray et al., 2017). 

Additionally, the particularities of business model is indicated by capability focuses, whereby high 

levels of customization or responsiveness (variety/speed) are linked with branded manufacturers, 

whereas small series capabilities provided to retailers is a crucial focus for many producers. Through 

emphasizing the importance of product/process characteristics for motivating configuration choices (e.g. 

Ketokivi et al., 2017), and related patterns of configuration (e.g. Ward et al., 1996), the findings validate 

the need for context-specific supply chain design research (Melnyk et al., 2014). The configurations 

show the prevalence of regional sourcing based on development reshoring (Joubioux and Vanpoucke, 

2016) or new products/processes, often focused on enhancing functionality and sustainability, rather 

than repatriating previously offshored activities. This can demand reconfigurations related to hybrid 

ownership or extensive development, regarding knowledge, production technologies, and end-to-end 

integration. In this way, the research provides contribution towards more comprehensive understanding 

of these interacting decision areas in the face of changing manufacturing industry environments, and 

indicates levels of organizational readiness for implementation of (re)configurations (Bals et al., 2016). 
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7.2 Contributions 

7.2.1 Theoretical contributions 

There are several key contributions of this research; firstly, the research contributes to an enhanced 

understanding of supply network configuration for small series production in high-cost locations. The 

topic was approached from several directions, including analysis and modeling of the interrelationships 

between the elements, according to both literature and industry-specific practitioners. The research 

indicates the impacts of alignment between context and various areas including manufacturing strategy, 

structural/infrastructural choices and human resources, which together are less well studied than other 

aspects of strategy processes (Chatha and Butt, 2015); substantiating these interactions in a specific 

context.  

Secondly, the research validates the interrelationships between the elements of supply network 

configuration (Srai and Gregory, 2008), in line with 3DCE (Fine, 1999), and in relation to the 

increasingly relevant topic of small series production in high-cost contexts. Further, the work contributes 

to knowledge by revealing specific interrelationships of configuration at the supply chain level that must 

be considered together, for designing or maintaining a competitive configuration within this challenging 

production context. Capturing such complex contingencies regarding a particular industrial context, e.g. 

through understanding textile/apparel motivations and considerations of associated aspects, provides 

context-sensitive research on supply chain design (Melnyk et al., 2014). Here showing the importance 

of balancing multiple interacting priorities (e.g. Größler and Grübner, 2006), and associated challenges, 

for both high-cost and small series production configurations. Additionally, the research emphasizes the 

importance of information sharing and trust in supply chain relationships as foundational for developing 

higher levels of upstream integration, which is crucial with strategic suppliers, and important for high 

levels of customization and quality/functionality. In this way, high levels of interdependence (Ketokivi 

et al., 2017) result from these interacting priorities with the particularities of textile/apparel and high-

cost contexts, thus shaping collaboration requirements and configurations.  

The findings provide further clarification of particularities of small series production in general and in 

these contexts, whereby high quality and performance of products and critical components is more 

prevalent focus than (mass) customization; although small series for retailers is frequently offered (e.g. 

Macchion et al., 2017b), along with post-assembly customization (Senanayake and Little, 2010). The 

perspectives of these companies highlight the importance of flexibility and quality for determining 

supplier selection. On one hand, garment production stage is found to have higher structural flexibility 

due to low coupling and specificity and high formalization, like textiles in Ketokivi et al. (2017). On the 

other hand, the few companies offering one-piece customization (fit, fabrication and feature) rely 

heavily on both advanced technologies and digitalized processes with resulting high demands for skilled 

workers, requiring tight linkages with these highly flexible suppliers (e.g. Saghiri and Barnes, 2016). 

The requirement for these specialized skills and advanced technologies necessitates extensive 

development and investments, e.g. hybrid ownership. By revealing these issues in relation to high-cost 

contexts, the research thus provides indications for the importance of supplier relationships for 

supporting (re)configurations such as reshoring (Barbieri et al., 2018). These characterizations indicate 

the extent of local production (e.g. Bettiol et al., 2019), whereby internal production is more often 

focused on the ability to offer small series production, e.g. specialized components, or full-package 

solutions.  

Further, particular results highlight the tension between these two offerings as a context/industry-

specific challenge; as there are a lack of suppliers (competence) regionally available (e.g. Martínez-

Mora and Merino, 2014, Ashby, 2016), and minimums of existing suppliers are often too high. This and 

other advantages/challenges found, contribute to a better understanding of interdependent 
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drivers/barriers of high-cost production locations and associated reshoring (Barbieri et al., 2018); here 

regarding supply network configurations (Srai and Gregory, 2008). Challenges highlight several 

context-specific considerations, notably those related to the crucial focus on innovation and 

sustainability (Chatha and Butt, 2015, Fratocchi and Di Stefano, 2019); which provides additional 

understanding of the need to balance priorities/capabilities. These findings indicate both organizing and 

performing paradoxes (e.g. Sandberg, 2017), which must be managed with such network configurations. 

Lastly, as a methodological contribution, knowledge creation at the intersection of theory and practice 

was supported by the particular methods used, Delphi and TISM. These mixed-methods approaches 

specifically support addressing supply chain management (e.g. Golicic and Davis, 2012, Sushil, 2018), 

in line with methodological flexibility benefits, and enable inclusion of practitioner views (Wisdom and 

Creswell, 2013). With respect to these particular methods, while many studies having combined 

ISM/TISM with MICMAC, here, the research uses MICMAC as a method of comparison among 

individual TISM results. This provides an additional interaction between the two methods. Further, 

evaluation of strengths to prioritize interrelationships, individually and in aggregate, supports group 

modeling of an issue. The TISM process benefitted from independence and anonymity among 

respondents, like the approaches used to obtain consensus with the Delphi method; thus, highlighting a 

particular approach to aggregation (e.g. Sushil, 2017). 

7.2.2 Practical contributions 

Inclusion of practitioner views relating to such supply network configuration issues, contributes to the 

development of practice-oriented knowledge supported by theory (Halldórsson et al., 2015). Thus, the 

research has implications for practice, resulting from the use and outcomes of the practitioner sensitive 

methods, like Delphi and TISM. The literature review outcomes, in combination with the empirical 

findings can provide guidance for future research/practice for analysis and design of network 

configurations. The outcomes of the industry-specific TISM study can provide guidance to companies; 

as the structural modeling of configuration interrelationships can support the development of a 

production management knowledge-base. This knowledge-base, will support the development and 

evaluation of several interrelated outcomes within the scope of the FBD_BModel project. In general, 

the TISM method can be further applied by practitioners in various contexts; to support this, the method 

can be developed to increase its usability with respect to big data collection and analysis (Sushil, 2018), 

and to include data-driven thresholds. 

7.3 Limitations and future research 

As with any research, there are limitations to the findings, which provide a starting point for future 

research. The findings have contributed to a deeper understanding of supply network configuration and 

capabilities in high-cost contexts; specifically, regarding small series production in the textile/apparel 

industry, however decisions and implementation require further extensions (e.g. Bals et al., 2016). While 

the research has explored context-specific interrelationships among characteristics and motivations, with 

several key interactions found; these interactions may not have the same relevance in other locations or 

even other types of firms within the same industry. The individual mixed-methods approaches with 

relatively small sample sizes, do not allow for large-scale statistical analyses; thus, survey research could 

be used to enable cross-sectional comparisons among and between relevant industries or locations. 

Further, although the studies included a wide variety of companies from the textile/apparel industry, the 

sample sizes preclude further comparison of company size and other contingencies, e.g. countries of 

operation, ownership, relationships and tier structures. Crucially, inclusion of product-related 

contingencies, e.g. product portfolios, will likely allow for a deeper understanding of (re)configuration 

in these contexts. In this way, research can build upon the findings in this research, which can be 

considered a step towards a more complete understanding of the topic (Eriksson, 2015). 
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Three main suggestions for future research relate to these limitations and the research findings in 

general. The first suggestion concerns extending the approach to configuration decisions in relation to 

priorities/capabilities, to capture the actual decision-making process and performance outcomes (e.g. 

Foerstl et al., 2016, Fratocchi et al., 2016, Barbieri, 2018), which are crucial to inform and evaluate 

associated configurations. These opportunities can benefit from process-sensitive case studies (e.g. 

Langley et al., 2013), to understand configuration together with reconfiguration processes and 

reconfigurability of particular configuration characteristics (Srai and Gregory, 2008). Such approaches 

can support addressing supply chain-related organizational readiness and learning for local production 

(Bals et al., 2016), from a configuration perspective. Additionally, longitudinal studies that can capture 

the relationship between changing contexts and network configurations over time will be beneficial to 

extend research (ibid), capturing both configuration and design processes.  

The second suggestion concerns further addressing several key findings, including by comparing these 

findings with those in different contexts e.g. similar and divergent industries, as well as other high-cost 

contexts. Future research can specifically focus on the innovation and sustainability 

implications/potential of small series production in high cost contexts, which are only beginning to be 

understood (e.g. Kohtala, 2015, Medini et al., 2015, Vos et al., 2018). Research can benefit from 

focusing on considerations related to paradoxes (e.g. Sandberg, 2017), as highlighted by various trade-

offs, such as requiring deeper integration with larger numbers of suppliers, or emphasizing quality and 

speed while facing sourcing challenges. Additionally, future research can elaborate upon customization 

vs. responsiveness as main orientations with respect to the changing textile/apparel industry, associated 

with postponement levels and ownership (e.g. Chaudhry and Hodge, 2012). Specifically, research can 

address approaches to different dimensions of internal and external responsiveness (e.g. Holweg, 2005, 

Reichhart and Holweg, 2007); particularly focused on the actors in the network with power to shape 

supply chains (e.g. retailers) (Sandberg and Jafari, 2018). However, the research can benefit from 

elaboration of supply chain practices at different supply chain stages for responsiveness/customization 

orientations, with sensitivity to product type and ownership (e.g. Chaudhry and Hodge, 2012). Further, 

the topic can benefit from an explicit dynamic capability perspective (Teece et al., 1997); as supply 

chain design becomes the foundation for competitive advantage (e.g. Stentoft et al., 2016), in relation 

to other capabilities and associated internal/external resources. 

The third suggestion concerns the focus on innovation and sustainability priorities, and associated 

circular design principles, which were found. Research can further address these topics to gain a deeper 

understanding of industry/location-specific interrelationships among initially identified challenges, 

configurations, and circular economy initiative characteristics (Bressanelli et al., 2019). Specifically, 

studies can delve deeper into supply chain design challenges related to market cannibalization, fashion 

changes, and related to product technology improvements (ibid); to understand the role of upstream and 

downstream collaboration (e.g. Ellram et al., 2008), which has been indicated as important. In this way, 

research should continue to contribute to a deeper understanding of the potential for circular 

textile/apparel supply chains in these contexts (e.g. de Treville et al., 2017b). 
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Paper I  

Pal, R., Harper, S. and Vellesalu, A. (2018), Competitive manufacturing for reshoring textile and clothing supply 

chains to high-cost environment: A delphi study. International Journal of Logistics Management, 29, 1147-1170. 

DOI: 10.1108/IJLM-10-2017-0270. 

Abstract 

Purpose – The purpose of this paper is to identify and prioritize the success factors and 

challenges related to competitive manufacturing (CM) capabilities in a high-cost environment, 

and identify their potential to support future reshoring in textile and clothing (T&C) supply 

chains, with judgements from the practitioners’ perspective. 

Design/methodology/approach – A Delphi study method is adopted with industry 

practitioners from the region of Western Sweden. Following a literature review on reshoring to 

identify relevant factors related to CM capabilities, a multiple round Delphi is designed to rank 

the success factors and challenges, and to further evaluate the likelihood of the success factors 

to lead to future reshoring. Additional semi-structured interviews are conducted to provide 

deeper explanation. 

Findings – Empirical insights are both conforming to, and deviant from, evidences from extant 

literature. Moderate agreement is seen among the practitioners on the success factors; time- and 

product/process-related ones being ranked the highest. Low consensus is reached for the 

challenges, however, those related to high costs and lack of local resources were key concerns. 

Some anomalies from previous conception emerge among the challenges regarding increased 

costs of production, inventory and product variety trade-offs, and low skillset presence. 

Research limitations/implications – The paper contributes to reshoring research by 

identifying and prioritizing value-driven success factors and cost-related challenges to CM in 

high-cost environments, for labour-intensive T&C industries. In connection, some interesting 

paradoxes originate when dealing with multiple success factors. 

Practical implications – Valuable insights are generated for informed decision making related 

to CM and future choice of its location. 

Originality/value – Along with the decisive knowledge of the reshoring success factors and 

challenges, the study offers an interesting T&C practitioners’ perspective. 

Keywords Sweden, Europe, Delphi, Decision making, Delphi study, Reshoring, Offshoring-

reshoring, Manufacturing capability, Textile and clothing 
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Paper II  

Harper, S. and Pal, R. (2020), Systematic literature review of supply network configuration for small series 

production in high-cost contexts: Interrelated aspects and research opportunities. (Submitted to International 

Journal of Production Research). 

Abstract 

Purpose – Discussions on manufacturing competitiveness and relocation to high-cost contexts 

have emphasized the importance of differentiation through product quality, speed, and 

customization. While some dedicated literature reviews and research to date have addressed 

topics such as mass customization or network configuration in general, the holistic view of 

network configuration choices regarding this context is under-researched.  

Design/methodology/approach – To approach this topic, this paper systematically reviews 

literature related to small series (customized/demand-driven) production in high-cost contexts 

using a supply network configuration (SNC) perspective. 149 refereed articles including 

configuration interrelationships were analysed based on descriptive characteristics, elements of 

SNC with associated configuration aspects, and specific interrelationships between the 

identified aspects.  

Findings – The findings show the overall importance of the value structure emphasising 

multiple desired outcomes such as customization, responsiveness and quality, which are 

enabled by various product, operational, relational and structural characteristics with associated 

synergies, trade-offs and contingencies. Emerging topics include sustainability and innovation, 

which are found to be closely related to several well-represented aspects.  

Research limitations/implications – Future research should empirically address configuration 

interrelationships, potentially benefiting from mixed-methods approaches and explicit 

theoretical underpinnings.  

Practical implications – Valuable insights are generated for informed decision making related 

to configuring small series production in high-cost contexts, highlighting a number of 

interrelationships and contingencies.  

Originality/value – The study offers a configuration based approach for this production 

context, to bring together divergent streams of research, which are highly interrelated. 

Keywords supply network configuration; supply chain design; supply chain configuration; 

production design; small series; high-cost  



 

 

 

Paper III 

Harper, S., Pal, R. and Kumar, V. (2020), Supply network configuration and capabilities for small series textile 

and apparel production in high-cost contexts: A TISM approach. (To be submitted). 

Abstract 

Purpose – The purpose of this paper is to identify and analyse interrelationships among 

capabilities/advantages and supply network configuration (SNC) for small series production 

within high-cost textile/apparel contexts. 

Design/methodology/approach – Seventeen configuration and capability-related aspects were 

identified from the literature and modelled using a convergent mixed-method approach. 

Balanced quantitative and qualitative data collection/analyses for interpretation and validation. 

Total interpretive structural modelling (TISM) used to determine interrelationships with 

explanations and MICMAC to summarize individual results. Respondents from textile/apparel 

industry undertaking small series production/sourcing in EU.  

Findings – The results show extensive interrelationships among configuration/capability 

aspects, confirming interdependences from the literature. Relative agreement on driving powers 

and interrelationships among relational characteristics and several capabilities, which must be 

pursued together. Crucially, trust and information sharing in relation to digitalization and end-

to-end integration, and quality/innovation/sustainability. Upstream integration divergent 

among the companies, mainly at lower levels with some key exceptions; linked with divergent 

levels of customization found. Such results highlight insufficient implementation of supplier 

integration; thus, upstream integration is considered a key opportunity for development. 

Research limitations/implications – Modelling was done with practitioners from a single 

industry, potentially limiting the generalisability of the aggregations. However, methods can be 

used to address different contexts. 

Practical implications – The findings can guide practitioners in evaluating and changing their 

SNC in relation to capabilities/motivations. 

Originality/value – Mixed-methods approach to a supply chain problem, modelling 

interrelated considerations/motivations for small series production in high-cost textile/apparel 

industry context. These approaches enabled identification and illumination of context-specific 

requirements and challenges regarding SNC and capabilities/priorities.  

 

Keywords supply network configuration, Decision-making, TISM, textile/apparel, Europe 
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