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Abstracts

The supply chain is seen as a source of competitive advantage, and its innovation
has become a critical research topic in business-to-business marketing and production.
However, the main obstacle to empirical research on supply chain innovation is the
lack of validated and well-developed measurement scales for supply chain innovation.
Therefore, it is necessary to develop the measurement of the supply chain innovation
construct. By collecting primary quantitative and qualitative data, a multi-item
measurement scale of supply chain innovation was developed using the 10-step
validation procedure of MacKenzie et al. (2011). Supply chain innovation was then
operationalized as a multidimensional construct with three aspects, marketing,
technology development, and logistics-oriented innovation activities, resulting in 29
measurement items. Business-to-Business marketers can apply this empirically
validated scale to evaluate their supply chain innovation efforts and identify areas for

improvement.
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Chapter 1 Literature review

This chapter aims to systematically review the supply chain innovation literature over
the last 20 years. The review covers the period from 1999 to the present, 1999
marking the publication of the first leading paper on the innovation supply chain
(Desbarats, 1999). It examines the development and current state of supply chain
innovation research in management and identifies research gaps. A literature review is
conducted to identify and analyze publications in peer-reviewed academic journals
that include contributions from different strands of management research. Firstly, this
chapter analyzes the theoretical contributions of the supply chain innovation literature
using Gregor’s (2006) framework of theory classification. It also evaluates the levels
of analysis of the literature using the structural view model proposed by Skinner et al.
(2006). The identification and analysis of relevant articles highlighted the need to
conceptualize the supply chain innovation construct and develop measurement scales

to operationalize it.

1.1. Review of supply chain innovations

Supply chain innovations are a combination of information and related technology
developments and new marketing and logistic procedures to enhance service
effectiveness, improve operational efficiency, increase revenue, and maximize joint
profits (Bello et al., 2004). Based on this definition and a resource-based view, supply
chain innovations consist of three key innovation activities: logistics-oriented,

marketing-oriented, and technological development-oriented innovation activities.

Logistics-oriented innovation activities pertain to logistics-related services that are
helpful and new to a specific target audience. This audience can be external, wherein
innovations serve customers better, or internal, wherein innovations improve
operational efficiency (Flint et al., 2005; Grawe, 2009). According to Chen and
Paulraj (2004), logistics that a) provides firms with space utilities and time, b)
guarantees the quantity of goods needed at the right time and in the right place, and ¢)
reduces organizational slack requires a close, intensive, and coordinated information
exchange between supply chain partners. Eschenbacher et al. (2011) illustrated that
supply chain innovation processes are a good example of inter-organizational and
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distributed innovation processes (DIPs). Indeed, the outside world is integrated into
the innovation processes that lead to DIPs. Meanwhile, innovations are coordinated
by a supply chain hub and this function is usually executed by a large company with

full control.

Marketing-orientated innovation activities are inspirational customer research and
innovative marketing-related services that meet customer needs (Desbarats, 1999;
Chen and Paulraj, 2004). Desbarats (1999) further elaborated that marketing fulfills
the core strategic responsibility of the customer supplier relationship. The integration
and collaboration of suppliers play a critical role in achieving supply chain innovation
goals. If suppliers are not interested in innovations, companies are less likely to

achieve supply chain innovations (Jajja et al., 2017).

Technological development-oriented innovation activities involve the creation of new
knowledge and technical skills that can contribute to the development of new services
and/or products for customers (Lee et al., 2011). Storer et al. (2014) pointed out that
supply chain innovations often involve partnerships and collaborative relationships,
particularly when using industry-wide and industry-led innovations, such as

information systems and new technologies, that can be mutually beneficial.

According to Lee et al. (2014), supply chain innovations help organizations achieve
supply chain efficiency for effective customer value creation, including rapid patient
care processing, medical error reduction, and efficient data management, to positively
influence organizational performance. Ireland and Webb (2007) further elaborated that
firms tend to maximize these efficient relationships rather than seeking new or
additional partners to increase their effectiveness. Cai et al. (2009) specified that an
innovative supply chain pattern meets the needs of supply chain innovations. This is
especially relevant for supply chain companies, which usually produce innovative

products and face an uncertain market.

The in-depth literature review was conducted in different stages to explore the supply
chain innovation construct in each reviewed journal. Appendix A lists the 155 journals

found in our literature review. First, the theoretical contributions of the supply chain

12



innovation literature were analyzed using Gregor’s (2006) framework of theory
classification to identify the type of theory used in the literature. Second, I evaluated
the levels of analysis of the literature using the structural view model proposed by
Skinner et al. (2006). In addition to the individual, group, and organizational levels
proposed by Skinner et al. (2006), following Smith et al. (2011), the societal level was

included to study supply chain innovations across cultural or national regions.

1.2. Gregor’s (2006) theory classification in supply chain innovation
research

By adapting Gregor et al.’s (2006) proposed framework to classify theories, 1
analyzed the theoretical contributions of the supply chain innovation articles, which
identify different types of theories, i.e. analyzing, explaining, predicting,
explaining/predicting, and design/action. Table 1 presents their definitions, which

have been adapted for our research.

Table 1. Contributions to theory: definitions (adapted from Gregor et al. 2006)

Theory Type Definition
. Describe the state of supply chain innovation or the need for

Analyzing L .

supply chain innovation research.
. Explain what is occurring but do not provide testable

Explaining L

predictions.
o Provide testable predictions without well-developed causal
Predicting

relationships

Explaining and |[Explain what is occurring and provide testable predictions with
Predicting causal explanations.

. . |Specifically design a framework/ tool for evaluating supply
Design and Action

chain innovation.

Figure 1 and Appendix B show the coding of each article in our review of theoretical
contributions and Table 2 summarizes Appendix B in terms of theoretical
contributions to supply chain innovation research. First, I found that supply chain
innovation research has largely focused on explaining and predicting theoretical
contributions, followed by an explanation of these theoretical contributions. In

addition, only few articles discussed contributions of design and action. Although

13



research on supply chain innovations has increased, which can be largely attributed to
the astronomical efforts needed to develop and validate constructs and measures of
supply chain management, a comprehensive approach to construct development and
measurement remains non-existent (Chen and Paulraj, 2004). Govindarajan and
Kopalle (2006) argued that without formalizing the concept of innovativeness with a
reliable and valid measure, it will be difficult to conduct rigorous research to uncover
the causes of the innovator’s dilemma and identify mechanisms to help incumbents

develop such innovations.
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As shown in Table 2, most research in logistics-oriented innovation activities,

marketing-oriented innovation activities, technological development-oriented

innovation activities, operational efficiency, service effectiveness, economic

prosperity, social responsibility, and environmental protection has focused on

explaining and predicting theories, with previous work mainly focusing on the

development and testing of instruments (Cao and Zhang, 2010). Gregor et al. (2006)
pointed out that theory development begins with domain analysis and continues with
explaining and predicting theories. Supply chain innovation research has benefited

from this approach as there are no standardized instruments for measuring supply

chain innovations.

Table 2. Theoretical contributions in supply chain innovation literature (adapted
from Belanger and Crossler, 2011)
Theory type Topic areas™
Organizational action Outcome
s | & L8
R= E o = 7] %) g
| |2z 8| 5| z|E| 2
= g S g = 5 D ot =
R= wl Doy T>) = g E % § ‘A
BB 82 2|3 L& &
s 5 55| = 2 M & 5 = o
L Z o B S © o 84| 2 5) 9
58 8| | S| | E|E| =
& & S = B | 2 2 | 8 =
2 | 5 T8 2|z 8|5 B
H |2 |SE|C || |E] °
o) 3 o g
— s = o
Analyzing 6 5 7 6 8 9
Explaining 14 20 18 19 21 22 8
Predicting 4 10 11 8 10 11
Explaining &
o 50 103 99 91 101 | 112 | 14 13
Predicting
Design & Action 0 1 0 1 1 1 0 0
Number of (total)
74 139 135 125 | 141 | 155 | 27 23
occurrence
* Some articles counted more than once because they cover more than one topic.

Huo et al. (2013) revealed that supply chain innovations will be adopted because of

economic advantages, which may explain why economic prosperity is highest in

16




Table 2. I also found a high portion of articles on the study of environmental
protection and social output published since 2007. This finding can be explained by
firms’ growing concern for their sustainable development and the measurement of the
stable performance of supply chains, which can create transparency and initiate
supply chain innovations (Beske-Janssen et al., 2015). Indeed, firms tap into their
resources and capabilities to detect the potential of supply chain innovations to sustain
development and often struggle to capitalize on supply chain innovations. Apple Inc.

and Samsung are good examples (Gualandris and Kalchschmidt, 2016).

I found that the number of outputs for operational efficiency and service effectiveness
was comparatively high and consistent with economic prosperity, as both operational
efficiency and service effectiveness can lead to fruitful economic outcomes (Bello et
al., 2004). In Table 2, I also obtained the same number of outputs for logistics-
oriented innovation activities, marketing-oriented innovation activities, and
technological development-oriented innovation activities when analyzing the theory
type. Moreover, the number of outputs for logistics-oriented innovation activities was
half that of marketing-oriented innovation activities and technological development-
oriented innovation activities when explaining and predicting the theory type. This
phenomenon is largely due to the analysis of technological development using patent
reports, information that is easily accessible and publicly available (Benner and
Tushman, 2002; Trautrims et al., 2017). Desbarats (1999) explained that new products
are delivered to the economy by professional teams from different disciplines. For
example, marketing and sales teams focus on customers, whereas technical and
creative teams focus on product specifications. Chen and Paulraj (2004) also argued
that meeting customer needs is the main goal of marketing and the central purpose of
any business. Moreover, Sarkis et al. (2012) proposed that supply chain innovations
from knowledge flows are especially pertinent to small supply chain organizations,
which typically lack knowledge resources about environmental actions for their
operations. Archer et al. (2008) illustrated that both customers and suppliers of small-
and medium-enterprises prefer to pursue traditional product issues (price, quality,
support, reliability) and not the process issues that motivate supply chain innovations
(value engineering, e-business, value analysis, time to market, R&D, and procurement

expertise). All of these factors may hinder the number of occurrences for logistics-
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oriented innovation activities. I believe and expect to find more
explanation/prediction contributions in future supply chain innovation research. For
example, Ferrer et al. (2011) pointed out that to pursue a continual value adding
process and create supply chain innovation capacity, inter-organizational relationships
resulting from cooperative and collaborative outcomes must be controlled. In terms of
social aspects, He et al. (2017) suggested that although business practices are in
urgent need of guidance and directions on how to create “real” sustainable supply
chains, researchers are lagging behind. Therefore, there is a need for forward
(deductive) research to predict new business trends and direct new sustainable supply
chain innovations. In terms of environmental aspects, Melnyk et al. (2009)
emphasized the need for further research in various areas, such as supply chain and
environmental performance, the role of supply chain design/redesign to improve
competitiveness, the role of supply chain in product/process/supply chain innovations,

and realigning performance measures across the supply chain.

A sustainable supply chain is one that can generate profits over an extended period
without harming the social or natural system (Pagell and Wu, 2009). In such a supply
chain, customers are willing to do business forever (Schaltegger and Burritt, 2014).
Masoumik et al. (2014a; 2014b) further elaborated that the core values of future
positioning and supply chain innovations can be generated by the innovative
sustainable supply chain. Previous studies have highlighted that key areas, such as
logistics and customers, contribute significantly to achieving sustainable supply
chains. Markley and Davis (2007) illustrated that logistics is crucial in implementing
environmental strategy, from storage to transportation of raw materials to the delivery
of products to the market. Svensson and Wagner (2012) further proposed that
consumer perception of the sustainable supply chain is essential for a company. Pagell
and Wu (2009) pointed out that organizational capacity to innovate is important to
create a sustainable supply chain, as firms in a sustainable supply chain seek new
market opportunities by redefining their supply chain or developing new radical
products/processes (Pagell and Wu, 2009; Klassen and Vereecke, 2012; Marshall et
al., 2015). As a result, radical sustainable supply chains and innovative business
strategies are generated, providing win-win solutions for businesses (Khalid et al.,

2015).
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Gregor et al. (2006) emphasized that design and action theories will be followed by
explaining and predicting theories. Our review revealed their occurrences in published
supply chain innovation journal articles for marketing-oriented innovation activities,
logistics-oriented innovation activities, technological development-oriented
innovation activities, operational efficiency, service effectiveness, economic
prosperity, environmental protection, and social responsibility. For example, Cao and
Zhang (2010) showed that a scale to measure supply chain collaboration is beneficial.
In addition, it is always advantageous to convert conceptual frameworks into real
tools and then products because of the more practical implications for tools than
frameworks. Holmstrom and Partanen (2014) used the F-18 Super Hornet as an
example of integrating digital manufacturing technology to produce a subsystem. In
fact, researchers must have access to tools to advance their work instead of constantly
reinventing the wheel. Storer et al. (2014) shared a similar viewpoint. Basole et al.
(2017) presented another visual analytic approach, arguing that researchers and
decision makers are able to see patterns, digest data, identify outliers, and spot trends
effectively and rapidly, thereby improving memory, comprehension, the hypothesis-
generating process, decision-making, and facilitating the proposition-generating
process. To enable research to build on previous work, supply chain innovation
research should be done in an open source environment, the advantage being that the

code designed by one group can be expanded to others (Belanger and Crossler, 2011).

Researchers should explore ways to solve outcome issues (such as economic
prosperity) for future commercial applications and services. For example, Hult et al.
(2010) discussed three examples, explaining how Benetton, Whirlpool, and HP
redesigned their supply chain processes to reduce supply chain costs for their own
benefit. Similarly, Sawhney et al. (2006) pointed out that Zara redesigned its supply
chain process to reduce inventory by showing up-to-date apparel styles for economic

benefits.

Categorizing the type of innovation by supply chain stage in supply chain

innovation research
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Appendix B presents a classification of the supply chain innovation literature, wherein

studies are categorized by type of innovation according to the supply chain stage.

Table 3 presents a summary of the journal articles.

Table 3. Summary of topic areas per supply chain stage in supply chain innovation

research
Supply chain stage Topic areas*
Organizational action | Outcome Output
o= g 1 2]
S 2 2 8
g s 2 S| 8| ¢
= o v— [
2 |2 88|28 Z
B=N AN O o Bt -5 > O
BE| L 826 2|E| |z
5zl zl=zs | 2|55 ¢8|2
58 8 GE|S|gla|&|”
o 50 o = s | .9 i3
2 g ° 3 g8 | ¢
Z 5 S 2| & B
& < S 5| Q| @
o) 8 o g
— S = o
Supplier 9 32 31 25 130 | 33 | 4 2
Manufacturer 25 38 33 39 139 | 44 | 11 | 10
Retailer 7 8 |10 | 10 | 1 2
Customer 2 3 3 3 0 0
Supplier + Manufacturer 9 19 18 17 | 18 | 21 7 5
Supplier + Retailer 3 3 2 2 3 0 1
Supplier + Customer 3 9 5 9 1 0
Manufacturer + Retailer 2 6 5 0 1
Supplier + Manufacturer + Retailer 2 7 7 7 0 0
Supplier + Manufacturer + Customer 7 10 9 9 10 | 10 | 3 1
Supplier + Retailer + Customer 1 2 2 1 2 2 0 0
Supplier + Manufacturer + Retailer +
4 6 8 5 8 8 0 1
Customer
Number of (total) occurrence 74 139 135 125 | 141 [ 155 | 27 | 23

* Some articles are counted more than once because they cover more than one topic.

Table 3 reveals that supply chain innovations have mainly occurred at the

manufacturer, supplier, and “supplier + manufacturer” stages, with about 57% of the

studies conducted at these stages. Only 9% of the studies have been conducted at the

retailer and customer stages. This finding demonstrates that customers have more
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negotiating power than suppliers in general and identifies a tendency to shift
downstream customer pressures to upstream suppliers (Yi et al., 2011). As shown in
Table 3, supply chain innovations have mainly occurred in the areas of marketing-
oriented innovation activities (64%), technological development-oriented innovation
activities (61%), and logistic-oriented innovation activities (60%) at the supplier,
manufacturer, and “supplier + manufacturer” stages. As a result, upstream suppliers or
manufacturers transform their business models through supply chain innovations to
regain competitive advantages (MacCarthy et al., 2016). They also improve their
organizational process by using new technologies to meet their customers’ needs (Lee

etal., 2011).

Another finding of the review was that different supply chain stages can work
together to achieve better and more prosperous economic results, such as “supplier +
manufacturer + retailer” (5%), “supplier + manufacturer + customer” (7%), or even
“supplier + manufacturer + retailer + customer” (5%). This finding may be the result
of the growing globalization of the market, which forces supply chain competition to
expand to interfirm competition. This situation requires collaboration between
downstream distributors and upstream suppliers. Therefore, the concept of innovation
should be extended from manufacturing to supply chain scenarios. A well-managed
innovation process is important for a company. The shared processes of many firms
within that company’s supply chain network bring about the supply chain innovation
concept by covering all innovative activities that increase the effectiveness of the
company’s supply chain and give the company a competitive advantage (Roy et al.,

2004).

1.3. Sample characteristics in supply chain innovation research

To classify the supply chain innovation literature, I examined the samples used for
conceptual research by identifying the respondent type (manufacturing companies
versus non-manufacturing companies), or the context used for conceptual research by
identifying the respondent origin. As explained below, I revealed that supply chain
innovation research has largely relied on manufacturing firm-based samples and U.S.
samples, limiting the generalizability of the findings. Appendix D presents the

detailed results.
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Type of respondents

Supply chain innovation research has used samples from manufacturing firms
typically used by business-to-business marketers to investigate different phenomena
in the same situation. I found that 83% of previous studies used samples from
manufacturing firms. Droge et al. (2003) pointed out that the business-to-business
marketing literature tends to focus on the performance implications of supply chain
innovations, and that innovation performance can be measured in terms of innovative
inputs, such as R&D expenditures, or innovation outputs, such as patenting frequency.
These arguments may explain the high number of articles found in the review. This
can also help provide information on the locations of supply chain innovations

(Trautrims et al., 2017)

I found that out of 79 empirical studies, eight focused on the automotive industry
(10%) and six on the electronics industry (8%). One possible explanation is that
supply chain innovations can satisfy customers and build brand loyalty (Aitken and
Harrison, 2013). Ettlie and Pavlou (2006) further explained that the automotive
industry is driven by complex new product introductions and a trend toward changing
the locus of innovation in this sector of the economy that moves upstream in the
supply chain from assembly (buyer) firms, such as General Motors Corporation and

Toyota, to first-tier suppliers, such as Delphi and Visteon.

Laursen and Salter (2006) illustrated that biotechnology is an example of a single
source of utmost importance in the context of radical innovations, in which
universities are arguably the key source. Another example is scientific instruments, in
which lead users play a key role, as almost 50% of innovations come from them.
Business-to-business marketers often discuss how using samples from non-
manufacturing firms can improve generalizability. I argue that studies focusing on
manufacturing firms should be pursued as they provide valuable data and
manufacturing firms are important stakeholders in supply chain innovations.
However, manufacturing firms may have different concerns than retailers or

wholesalers and may have different behaviors in supply chain innovations.
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Origin of respondents

A comparatively large number of supply chain innovation studies have focused on the
U.S. Indeed, I found that 40% of the studies were conducted on U.S. samples. I argue
that different perceptions of supply chain innovations and their effects can be obtained
as individuals from different countries have different values, laws, and cultures. In
addition, Anderson et al. (2014) demonstrated that team innovation has some
cognitive styles that may facilitate idea generation, inhibit it, or facilitate idea
implementation. Jajja et al. (2017) also suggested that longitudinal analysis across
industries and countries can help understand whether the maturity and evolution of
supply chain innovation processes and supply chain relationships differ or follow

those observed in developed economies.

Yaibuathet et al. (2008) stated that the regulatory element of the institutional
environment is delicate and limits the ability of domestic and foreign firms to adopt
supply chain innovations in China. Our findings did not fully support this argument,
as 8% of the studies were conducted using samples from China. Yaibuathet et al.
(2008) also argued that managers in Japanese firms are unwilling or unable to accept
the adaptive and flexible arrangement with non-members required by supply chain
innovations, because of the reliability and centralized control of dominant firms on
group loyalty in Japanese culture. Our findings supported this argument, as only 2%

of the studies used samples from Japan.

I noticed that previous studies have also used samples from Taiwan (1%) and
Thailand (1%). Jean et al. (2012) explained that members of the Taiwanese
electronics industry actively participate in the world economy, are pioneers in the
development of information technology, and champion cross-border relationships
with European and U.S. industry leaders, thereby offering a valuable empirical
context. Wong et al. (2013) also justified the choice of the Thai automotive industry
as their research sample, as Thailand is one of the largest motor vehicle

manufacturing bases in the world in terms of gross output and export value.

One interesting finding was that 80% of samples from other countries (vs 20% of U.S.

samples) addressed environmental protection, and 77% of samples from other
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countries (vs 23% of U.S. samples) addressed social responsibility. I assume that both
cases include a large portion of developing countries. Jajja et al. (2017) explained that
expanding the analysis to emerging economies will enable the identification of
patterns and diversities in the evolution of supply chain innovation practices across

environments.

This section demonstrates that innovation research has largely relied on
manufacturing firm-based samples and U.S. samples, limiting the generalizability of
the findings on supply chain innovation practices, consequences, and attitudes One
possible explanation is the type of journal sample used in our investigation, as only

English language journals were included (Wong and Ngai, 2019). .

1.4. Structural view of supply chain innovations

Appendix C presents a classification of the supply chain innovation literature based
on the levels of analysis (using the structural view model proposed by Skinner et al.
(2006)), and Table 4 provides a summary of the journal articles. In addition to the
individual, group, and organizational levels proposed by Skinner et al. (2006),
following Smith et al. (2011), the societal level was included to study supply chain
innovations across cultural or national regions. I used the same concept as MIS
studies to analyse supply chain innovation research. First, I found that most supply
chain innovation research has been examined at the organizational level compared
with other levels. Second, I found that supply chain innovation research has mainly
been conducted at the “individual + organizational” level, even though it can be

conceptualized as a multilevel concept.

Table 4. Summary of topic areas per levels of analysis in supply chain innovation

research

Topic areas™

Level of analysis

Organizational action Outcome
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Individual 0 0 0 0 0 0 0
Group 0 0 0 0 0 0 0 0
Organization 37 69 69 62 67 78 12 | 14
Societal 0 0 0 0 0 0 0
Individual + Group 0 0 0 0 0 0 0 0
Individual + Organization 31 63 58 56 66 69 | 12 | 5
Individual + Societal 0 0 0 0 0 0 0 0
Group + Organization 0 1 1 1 1 1 1 1
Group + Societal 0 0 0 0 0 0 0 0
Organization + Societal 1 2 2 1 2 2 0 0
Individual + Group +
o 1 1 1 1 1 1 0 0
Organization
Individual + Organization +
. 1 0 1 1 1 1 1 1
Societal
Individual + Group +
. 0 0 0 0 0 0 0 0
Societal
Group + Organization +
. 1 1 1 1 1 1 0 1
Societal
Individual + Group +
L . 2 2 2 2 2 2 1 1
Organization + Societal
Number of (total)
74 139 135 125 | 141 | 155 | 27 | 23
occurrence =
* Some articles counted more than once because they cover more than one topic.

Levels of analysis in supply chain innovation research

Table 4 shows that supply chain innovation research has been conducted mainly at the

organizational level or the “individual + organizational” level, with about 97% of the
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studies conducted at these levels. This may be due to the fact that collecting and
analyzing data from a large number of individuals and organizations is easier through
surveys or interviews. As shown in Table 4, I found that no studies have been
conducted at the individual, group, “individual + societal,” “group + societal,” or
“individual + group + societal” level of analysis for supply chain innovations. I also
found that the number of outputs for the organizational level was slightly higher than
that of the “organization + individual” level. These differences can be explained by
various supply chain innovation concepts that are conceptualized and understood at
the organizational level. For example, most people think that supply chain innovations
occur at the organizational level. In addition, most papers at the “individual +
organizational” level of analysis may be related to the management of the
organization’s development. Therefore, managers must understand the importance of
good timing in managing the diffusion of innovations and cannot wait too long before
shifting to new technologies and services because learning curves are steep (Lyytinen
and Rose, 2003). Clearly, future research has many avenues. For example, I expect
involvement of the CEO or top management in R&D to enhance supply chain
innovations. In addition, metrics are needed to evaluate supply chain innovations from

the perspective of the organization, as discussed in the following sections.

Table 4 presents two papers analyzed at the “individual + group + organizational +
societal” level, which are not empirical studies. One interesting finding was that no
studies have focused on the societal level of analysis for supply chain innovations,
and only a few on the “organizational + societal” level of analysis. I believe that
additional studies on supply chain innovations should be conducted at both levels. In
such studies, one should prioritize the importance of the end customer due to low
demand and strong competition at the international level against global competitors.
The fact that international retail is an emerging discipline in the manufacturing sector,
especially since the economic crisis of 2008, must also be considered (Caniato et al.,
2014). Yaibuathet et al. (2008) stated that management and technological knowledge
differ in developed and developing countries, although both factors are essential for
industrialization and modernization. Mechanized structures and cultures that are
functionally oriented tend to discourage communication across functions and

encourage the creation of measures optimized locally instead of globally (Pagell et al.,
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2004). All these points may encourage business-to-business marketers to deepen their

knowledge at the societal and “organizational + societal” levels.

Another finding of the review was that in the supply chain innovation literature, few
studies have focused on the “group + organization” or “group + organization
+societal” level of analysis. I suggest that further studies be conducted in this
category, for example, examining the unwillingness to change and doubts about
unfamiliar practices among domestic channel members, resulting in inefficient and
ineffective supply chain management when viewed from the supply chain innovation
perspective (Yaibuathet et al., 2008). This may be due to the fact that members of a
collective culture are more likely to subordinate their personal goals to those of the
group and to prioritize the interests of the collective (Huo et al., 2013). Scholars have
even argued that supply chain innovations may not be adopted because of these
normative elements (Yaibuathet et al., 2008). I believe that there is a need for further
studies and in-depth analyses of the effects of group culture and organizational culture

on supply chain innovations (Miles and Huberman, 1994; Myers et al., 1997).

Other research has typically provided or discussed the types of organizations that can
be adopted in supply chain innovations. For example, Samiee et al. (2008)
demonstrated that by requiring their channel members to share benefits from supply
chain innovations, Sony has created an efficient supply chain management system
within and across its units, which incorporates upstream suppliers and downstream
distributors and retailers. Similarly, Roy et al. (2004) illustrated that Dell and Toyota
motivate their suppliers to seek new business opportunities and derive competitive
strength from upstream supply chain innovations, creating sustainable buyer-seller

relationships.

To conclude this section, I argue that future research should adopt a multilevel
perspective and not solely an “individual + organizational” perspective. Several levels
should be taken into account simultaneously. Establishing a multilevel theory building
reveals supply chain dynamics and implications (Matthyssens et al., 2006). Gupta et al.
(2007) proposed that the multilevel theory helps better understand how phenomena at

one level of analysis are linked to those at another level. In doing so, I can provide a
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rich and comprehensive perspective of a given phenomenon, such as innovation. The
introduction and implementation of SAP systems at Ralph Lauren (based on the Ralph
Lauren Corporation Annual Report, April 1, 2017, 16) and ECCO (Munksgaard et al.,
2014) are examples of supply chain innovations at the “individual + group +
organizational” level, as staff, teams, and the entire organization are involved in process
improvement by using new technologies to enhance operational efficiency and service
effectiveness. Moreover, the IKEA GROUP’s approaches to sustainability (based on
the IKEA GROUP Sustainability Report FY16, August 31, 2016, 6), 3M, and Henkel
(Hansen et al., 2009) are illustrative examples of supply chain innovations at the
“individual + organizational + societal” level. Their CEOs involvement in the supply
chain innovation process, especially for sustainability issues, are key to saving money

and energy, which in turn benefits society.

Yin et al. (2018) also used concrete examples, such as Henry Ford who introduced the
use of mass production assembly to address the shortage of supply in product
volumes, and Taiichi Ohno who developed the Toyota production system to meet
different customer interests in product variety. These are examples of supply chain
innovations at the “individual + group + organizational + societal” level, as the
introduction of new technologies not only brings organizational and supply chain
improvements, but also benefits the entire automotive industry. Supply chains have
evolved into a complex adaptive system from a linear structure to adapt to
environmental changes (Wycisk et al., 2008). According to Wu et al. (2016), a smart
supply chain is an interconnected business system. Guo et al. (2015) also argued that a
smart supply chain is an instrumented and intelligent system. A smart supply chain is
the outcome of supply chain innovations, some of which are innovations of processes,
networks, systems, or technology (Wu et al., 2016). The volume of innovations and
innovation-related activities are positively influenced by supply chain performance
and supplier-customer collaborations (Modi and Mabert, 2010; Henke and Zhang,
2010). The characteristics of a smart supply chain, such as intelligent infrastructure,
smart machines, Internet of Things, and its capabilities, such as interconnectivity and
real-time communication, are features that fully enable data collection at all levels of
the supply chain (Wu et al., 2016). Business intelligence software and a responsive

decision-making system can help provide better services to customers.
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1.5. Theories and models applied to supply chain innovation research in
the literature

Theories and models can be used to explain a phenomenon or topic under study. They
also work as paradigms to underpin a research design. As shown in Appendix D,
many theories and models have been used in previous supply chain innovation
research. Some of the most essential theories/models have been used for further
analysis, accounting for 64% of occurrences in the reviewed articles. I found that five
major theoretical perspectives have been used in previous research, namely, resource-
based view (21%), transaction cost economics (16%), relational theory (12%),
knowledge-based theory (6%), and organizational theory (6%). Appendix E provides

a brief introduction to these five theoretical perspectives.

1.6. Summary of chapter

Supply chain innovations are a complex construct of great interest to business-to-
business marketers. The previous literature has shown that this construct has received
more attention in the areas of practice and research for business-to-business marketing
because of its potential to affect organizational outcomes, such as operational
efficiency, service effectiveness, economic prosperity, environmental protection, and
social responsibility. Based on the theoretical contributions of the supply chain
innovation literature, few studies have focused on the conceptualization of the supply
chain innovation construct and no studies have discussed the development of
measurement scales to operationalize this construct. Insufficient research may be due
to the lesser importance of supply chain innovations compared with traditional
innovation topics, such as radical innovation, incremental innovation, or
administrative innovation. I also believe that inconsistencies in the conceptualization
and operation of supply chain innovations in the extant literature may have
contributed to the slow progress in these areas. As the need for reliable and valid
instruments to assess supply chain innovations has become crucial with firms relying
more and more on innovations to help them effectively and efficiently compete,
researchers should consider developing an empirically reliable and valid instrument

for measuring supply chain innovations. Conceptualization and development of the
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supply chain innovation construct are discussed in detail in the next chapter.
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Chapter 2 Conceptualization, Instrument Development of Supply
Chain Innovation

This chapter conceptualizes and develops the measurement of the supply chain
innovation construct. By collecting primary quantitative and qualitative data, a multi-
item measurement scale of supply chain innovation was developed using the 10-step
validation procedure of MacKenzie et al. (2011). Supply chain innovation was then
operationalized as a multidimensional construct with three aspects, marketing,
technology development, and logistics-oriented innovation activities. Supply chain
managers can apply this empirically validated scale to evaluate their supply chain

innovation efforts and identify areas for improvement.

MacKenzie et al. (2011) presented a comprehensive construct conceptualization,
measurement scale development, and validation process. As shown in Figure 2, this
procedure consists of 10 steps. Each step is based on the scale development literature
(DeVellis, 2016; Straub, 1989; Straub et al., 2004) and integrates various
methodological strategies for the development and validation of constructs and
measurement scales. In this study, I used the same guidelines and 10-step procedure
as MacKenzie et al. to validate and develop the construct and conceptualization of
supply chain innovation. However, I modified part of the procedure sequence to better

fit my study (Bassellier and Benbasat, 2004).

tep Three—
Step Three Step Four—
Step One— Step Two— Content
Measurement Step Five—
Construct Construct validity
- model Scale pre-test
definition development definition
specification
assessment
Step Ten— Step Eight— Step Seven— iy
. Step Nine— p Eig p Step Six:
orm Assessing scale New sample
Cross validation g P Scale
development validity data collection purification

Figure 2. 10-Step validation procedure—Adapted from MacKenzie et al. (2011)
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2.1. Conceptualization of supply chain innovation

The resource-based view refers to all of the resources of a firm (Priem and Butler,
2001b). This theory has been widely advocated (Barney, 2001; Barney, 1991), and
scholars have considered a firm’s internal technology resource base as the main driver
of innovation (Hoskisson et al., 1999; Hitt et al., 2001; Benner and Tripsas, 2012).
Therefore, firms with scarce, valuable, and non-substitutable resources can help
scholars gain a sustainable competitive advantage. By using the resource-based view,
firms can obtain complementary capabilities and resources from their supply chain
partners to promote innovation (Zimmermann et al., 2016; Shou et al., 2018).
Although the resource-based view states that firms need to develop capabilities to
gain a competitive advantage and overcome difficulties, capabilities are not clearly
delineated in changing environments. In addition, there is no clear explanation as to

why and how firms gain a competitive advantage in an uncertain environment.

Dynamic capabilities are defined as “the firm’s ability to integrate, build, and
reconfigure internal and external competences to address rapidly changing
environments” (Teece et al., 1997, p. 516). The dynamic capabilities view, based on
Schumpeter’s (1934) innovation-based competition, refers to a firm’s ability to
integrate, build, and reconfigure its knowledge and resources to cope with
environmental uncertainty (Teece et al., 2007; O’Reilly and Tushman, 2008).
Anacona et al. (2001, p. 658) further explained that dynamic capabilities “are rooted
in the streams of innovation—in simultaneously exploiting and exploring.” Previous
studies have shown that the dynamic capabilities view can be viewed as an extension
of the resource-based view (Wernerfelt, 1984; Barney, 1991). The dynamic
capabilities view fills the gap of the resource-based view by organizing appropriate
capabilities and resources to deal with situation-specific changes (Eisenhardt and
Martin, 2000), taking into account contingency characteristics. To succeed in the
global market, firms must be able to simultaneously create variations through
exploratory innovation and to explore current resources and technologies to ensure

efficiency (March, 1991; Teece et al., 1997; Yalcinkaya et al., 2007).

According to Eisenhardt and Martin (2000), dynamic capabilities are strategic and

32



organizational routines that enable firms to reach new resource configurations to
create and adapt to market changes. Product development routines are an example of
dynamic capabilities used in the literature (Eisenhardt and Martin, 2000; Wheeler,
2002). Bello et al. (2004) defined supply chain innovation as a combination of
technology and information technology development, combined with new marketing
and logistics procedures to improve service effectiveness, revenue, joint profits, and
operational efficiency. According to this definition and the dynamic capabilities view,
supply chain innovation consists of three main innovation activities: marketing-
oriented innovation activities (MOIA), technological-development-oriented
innovation activities (TDOIA), and logistics-oriented innovation activities (LOIA). A
conceptual definition of supply chain innovation was evaluated by carrying out a
content analysis of the supply chain innovation literature. It included the application
of techniques to concisely describe and systematically analyze the content of the
literature. Content analysis was used to support the current theory regarding the
definition of supply chain innovation sub-constructs, i.e. the three supply chain
innovation sub-processes in Bello et al. (2004). In addition, it was applied to expand

the theory by exposing other vital activities of supply chain innovation.

Given the diversity of definitional choices accessible to researchers, it is necessary to
interpret and explain the point of view of the operationalization of definitions into
measures. Based on different perspectives on the subject, this research focused on
three typical views (see Appendix A) applied by theorists to define the supply chain
innovation concept: the demographic perspective, the organizational action
perspective, and the outcome perspective. Templeton et al. (2002) examined four
arguments in favor of centralizing operationalization efforts from the perspective of
social action, which I borrowed for my organizational action perspective: 1) it
accesses active levels of analysis in supply chain innovation; 2) it provides the means
of evaluation used by members of the organization to formulate supply chain
innovations; 3) it has the greatest potential for usefulness in supply chain innovation
research; and 4) it currently has a cumulative tradition of acceptance in the field. All
of these justifications are intended to facilitate managerial practices in supply chain

innovation.

33



The ontological specification process (Templeton and Snyder, 1997) was used in the
content analysis of the literature review in this study. It consisted of four steps: 1)
select the theme; 2) designate concepts for the entire construct; 3) transmit to a
reusable method; and 4) apply concepts to labeling origin. I conceptualized the supply

chain innovation construct as follows:

Supply chain innovation refers to a set of actions (marketing-oriented innovation
activities (MOIA), technological-development-oriented innovation activities (TDOIA),
and logistics-oriented innovation activities (LOIA)) within the firm that

unintentionally and intentionally influence pesitive supply chain changes.

The literature review (as mentioned in section 2) provided significant support for the
supply chain innovation components described in the taxonomy of Bello et al. (2004),
resulting in a definition similar to that of Bello et al. (2004). As a result, a definition
of the organizational action perspective of supply chain innovation was provided, but
not its hypothetical links. This definition described supply chain innovation as an

ongoing process and an organizational-level construct.

2.2. Operationalization of supply chain innovation

2.2.1. Developing a framework for supply chain innovation

The aim of this study was to identify all innovation activities that make up supply
chain innovation and lead to higher supply chain performance. The literature has
recognized that more supply chain innovation is needed for firms to develop better
supply chain performance with their supply chain partners (Roy et al., 2004; Modi
and Mabert, 2010; Henke and Zhang, 2010). However, what constitutes supply chain
innovations and the construct structure have not been clearly defined. As mentioned
in sub-section 3.1, there are three categories of innovation activities: (1) MOIA, (2)
TDOIA, and (3) LOIA. These three categories include other areas of innovation
activities. As a result, my proposed taxonomy was built on a reorganization and
integration of suggestions from various studies of innovation activities of supply
chain professionals, shown on the right side in Table 5. As previously mentioned,

different labeling, coverage, categories, and frameworks have been proposed in
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different studies, listed on the left side in Table 5. However, the literature review
revealed a research gap, with no study testing all components of MOIA, TDOIA, and
LOIA, as illustrated in Table 5.
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Table 5. Proposed taxonomy of supply chain innovation and review of studies on the innovation activities of firms

Marketing oriented innovation activities (MOIA) Technological-development oriented innovation activities (TDOIA) Logistics oriented innovation activities (LOIA)

Author : : . . .
Customer Market knowledge Product Information Innovation - - - Logistics process Logistics social
orientation acquisition innovation management orientation IT Infrastructure flexibilty Logistics flexibilty innovation responsibility
Developing

Allred et al. customer-fulfillment
(2011)
process
Bharadwaj Flowing information among
(2000) partners creating values
Bhatt et al Business values created
2010) ! by information flow
between partners
Broadbent et . .
al. (1999) Business process redesign
Byrd & Turner Information flgw betvx_/een
partners creating business
(200 values
J%arl\ﬁ?r:é Social responsible
(2002) logistics management
Chenetal Openness to
' technological Service innovation
(20t1) change
Chenetal.
(2013)
Cheng et al. .
(2014) Firm's IT usage resources
Chen & Pauraj
(2004) Customer focus
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Chiou et al.
(2011)

Refining product
design

Claycomb et al.
(2005)

Easy acquiring
technical know-how

Enhancing
innovations by
technologies

Cohen &
Levinthal
(1990)

Explorative learning

Damanpour &
Gopalakrishnan
(2001)

Meeting
customer
anticipations

Devaraj et al.
(2007)

Managing
availability of
relevant information

Dunxan (1995)

Creating competitive-ness

Flint et al.
(2005)

Customer value-
oriented process

Flint et al.
(2008)

Influencing
performance

Gebauer
(2011)

Attaining
organizational goals

Golgeci &
Ponomarov
(2013)

Affecting
innovation

Hurley and Hult
(1998)

Development
implementation
& adoption

Jayaram and
Pathak (2013)

Knowledge

integration

influencing
development

Jean et al.
(2012)

Supporting
innovation

Absorbing external
knowledge
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Jinetal. (2014)

Supporting
interactions &
creating
competitive-ness

Kache and . )
Seuring (2017) Big Data Analytics
Innovating
Koufteros et al. continually &
(2007) conveying quickly
to markets
Lee etal. Involving various
(2011) stakeholders
Meeting
L?;o?tzt?ll customer's
expectations
) Creating values via flowing
L|($ggg\;e information among
partners
Manu;j et al. Including different
(2014) stakeholders
Mejias et al. Sustainability combined
(2016) supply chain process
Satisfying
Melnyk etal customer's Satisfying demand
(2009)
demand
Melnyk et al. Introducing
(2010) reverse logistics
Mio et al Preventing environ-
(2012) ' mental risk via
investing innovation
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Piecyk &

Bjorklund Measurement items
(2015)
Prajogo et al. Information
(2018) technology
Firm's
Pr?;%roeit) al. procurement
system
Ragu-Nathan Product
etal. (2001) innovation view
Richey et al. -
(2005) Reverse logistics
Using IT for
Sanders (2008) exploitation &
exploration
Tanskanen et Involving different
al. (2015) stakeholders
Vickery et al. Leading process
(2003) innovation
Wang et al. Understanding
(2016) customers &
producing value
External & intemal
Wagner (2008) search &
development
Wanger & PDA at Holcim, RFID
Sutter, 2012 at DHL ESC
Exchanging Handling
Yuetal. (2017) information among information &
partners material flow
Zhang et al. Improving creativity Improving Responding
(2002) for customer's needs creativity customer needs
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Zhou et al. Influencing
(2005) innovation
Zhou & Li External knowledge
(2012) integration
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Step One—Construct definition

According to MacKenzie et al. (2011), the first step in the survey instrument
development procedure is to develop a conceptual definition of the constructs. Indeed,
significant measurement errors will occur during the testing phase if there is no
detailed and precise conceptualization of the focal constructs (DeVellis, 2016).

Therefore, based on the elements of innovation, MOIA, TDOIA, and LOIA, identified
in previous studies, a more comprehensive taxonomy of supply chain innovation
among supply chain partners was proposed, reorganizing and adopting these different
elements. This taxonomy can be treated as a set of previous findings in the field, but
also generates a new structure and organization of previously proposed supply chain
innovation components. I tried to involve all innovation activities related to supply
chain performance proposed in previous studies and limited my taxonomy to the
supply chain innovation categories described in the literature. My proposed taxonomy
involved nine specific areas of innovation activities grouped into three categories:
MOIA, TDOIA, and LOIA. These three categories included some understanding of
what other parties do and were able to communicate and work effectively and
efficiently with them. Conceptual support was found in Bello et al. (2004). Therefore,
in this study, MOIA represented the new marketing procedures, TDOIA included
information and related technology development, and LOIA mainly covered the new
logistics procedures, as specified by Bello et al. (2004). The elements of the taxonomy
are illustrated in the following section.
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2.2.1.1. Marketing-oriented innovation activities (MOIA)

The first dimension, MOIA, was defined as innovative marketing-related services and
inspirational customer research that meets customer requirements (Desbarats, 1999;
Chen and Paulraj, 2004). Desbarats (1999) also explained that marketing has the core
strategic responsibility of the customer—supplier relationship. Supplier integration and
collaboration play a significant role in supply chain innovation. Thus, when suppliers
are not aligned with innovation, firms are unlikely to achieve supply chain innovation
(Jajja et al., 2017). Firms develop their supply chain innovations upstream and
internally for these purposes (Ageron et al., 2013).

MOIA included:

1) Customer orientation

2) Market knowledge acquisition
3) Product innovation

Customer orientation

Customer orientation refers to the sufficient understanding of buyers to provide them
with excellent value at all times (Wang et al., 2016b). Jean et al. (2012) emphasized
that customer orientation is a critical strategic orientation to support business
innovation. In addition, Chen and Pauraj (2004) pointed out that the main purpose of
business is to meet the needs of customers, which is also the main purpose of
marketing. Customer orientation helps develop customer satisfaction processes and
increases the understanding of customer expectations (Allred et al., 2011). As a result,
it improves firm creativity to meet the needs of customers (Jean et al., 2012).

Market knowledge acquisition

Market knowledge acquisition refers to an external knowledge integration mechanism
to capture, interpret, and deploy a firm’s knowledge base (Zhou and Li, 2012). In
addition, it stimulates the absorption of important knowledge from external market
sources, involving both competitors and customers (Jean et al., 2012). Market
knowledge acquisition helps increase knowledge identification via explorative
learning (Cohen and Levinthal, 1990), while innovative ideas are likely to arise from
the impregnation of new information of foreign origin. Moreover, the integration of
downstream and upstream knowledge in a supply chain occurs in different processes
over time and should influence different areas of product development (Jayaram and
Pathak, 2013).

Product innovation

Product innovation refers to a firm’s ability to develop new services and products to
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meet customer expectations (Damanpour and Gopalakrishnan, 2001). It helps capture
the intention of new uses, which encourages user interaction and involvement (Ragu-
Nathan et al., 2001). Firms focus on the needs of their customers and develop value-
added services and better products to meet their needs (Lee et al., 2014; Melnyk et al.,
2009). One example is to refine a current product design to reduce its negative
environmental impact (Chiou et al., 2011). Zhang et al. (2002) further explained that
product innovation positively contributes to design improvement and manufacturing
flexibility. Firms need to constantly innovate and quickly bring these innovations to
the market to meet customer demands for new products and beat the fast pace of
technology (Koufteros et al., 2007).

2.2.1.2 Technological-development-oriented innovation activities (TDOIA)

The second dimension, TDOIA, was defined as the creation of technical skills and
new knowledge that can help develop new products and/or services for customers
(Lee et al., 2011). Storer et al. (2014) also highlighted that supply chain innovation
often involves collaborative relationships and partnerships that can be mutually
beneficial, especially with regard to the application of industry-led and industry-wide
innovations, such as information systems and new technologies. In addition,
Vanpoucke et al. (2009) stated that IT has a direct effect on coordination and leads to
supply chain innovation. Indeed, IT has a positive influence on process innovation
and has been identified as a key element of supply chain innovation (Sanders, 2005;
Sanders, 2008). According to the literature, the success of supply chain networks is
highly dependent on the long-term commitment of supply chain members and their
ability to share risks associated with process design, joint service/product design, and
supply chain innovation (Harland et al., 2003; Wakolbinger and Cruz, 2011).

I identified three areas of innovation activities in TDOIA based on the literature:
1) Information management

2) Innovation orientation

3) IT infrastructure flexibility

Information management

Information management refers to the management and availability of relevant and
timely information (Devaraj et al., 2007). Prajogo et al. (2018) pointed out that a large
amount of external and internal information can be captured by firms through
information technology. When firms possess enough technical know-how or can
access this knowledge economically or easily, they are more likely to achieve
logistical and technological innovations (Claycomb et al., 2005). A good example of
corporate information management application is improving information availability
through big data analytics to enhance the provision, exploration, availability,
assessment, and discovery of information and data (Kache and Seuring, 2017).
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The application of information technology also affects coordination. Indeed, current
processes can be improved incrementally throughout their operation, directly
influencing operational coordination (Sanders, 2008). The literature has shown that
the adoption of information technology leads to information exchange between supply
chain partners, resulting in process innovation and supply chain restructuring,
accompanied with the production of more customer-specific, more diverse, and less
expensive products (Vickey et al., 2003; Yu et al., 2017).

Innovation orientation

Innovation orientation represents a firm’s tendency to change and its openness to new
things through the use of new skills, technologies, administrative systems, and
resources (Chen et al., 2011). Hurley and Hult (1998) pointed out that innovation
orientation is a critical factor in overcoming barriers and reinforcing a firm’s
capability to successfully implement or adopt new developments. According to Zhou
et al. (2005), innovation orientation affects organizational innovation. Golgeci and
Ponomarov (2013) further argued that innovation orientation accounts for innovation
adoption and outputs. Firms achieve higher performance and competitive advantage if
they have a greater capacity for innovation (Hurley and Hult, 1998).

IT infrastructure flexibility

IT infrastructure flexibility refers to a set of firm resources to provide future
information technology usage and high-speed development (Cheng et al., 2014). The
flow of information between supply chain partners can be accelerated to create IT
infrastructure and business value (Bharadwaj, 2000; Bhatt et al., 2010; Byrd and
Turner, 2001; Li and Ye, 1999). In addition to being vital to a firm’s ability to use
information technology competitively (Duncan, 1995), IT infrastructure flexibility
allows for innovative rethinking of key business processes (Broadbent et al., 1999).
Moreover, the performance of inter-organizational innovation can be enhanced by IT
infrastructure flexibility between partners, through the integration of geographically
separated systems and the sharing of resources (Cheng et al., 2014).

2.2.1.3. Logistics-oriented innovation activities (LOIA)

The third dimension, LOIA, was defined as logistics-related services that are useful
and new to a specific target audience. Innovation improves operational efficiency
(internal audience) and better serves customers (external audience; Flint et al., 2005;
Grawe, 2009). Logistics provide firms with time and space utilities, guarantee the
necessary amount of goods at the right time and in the right place, and reduce
organizational slack, requiring a close, coordinated, and intensive information
exchange between supply chain partners (Chen and Paulraj, 2004). Eschenbacher et
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al. (2011) further explained that supply chain innovation processes are an example of
inter-organizational and distributed innovation processes (DIPs), with innovation
processes coordinated by a supply chain hub and often executed by a large firm with
complete control. Moreover, logistics service providers take on a new role in service
supply chains through the innovative combination of generic digital manufacturing
and conventional logistics services (e.g. F-18 Super Hornet; Holmstrom and Partanen,
2014). Benetton, Whirlpool, and Hewlett Packard (HP) even significantly modified
their current supply chain practices as part of their disruptive supply chain innovation
project (Hult et al., 2010).

I identified three areas of innovation activities in LOIA based on the literature:
1) Logistics flexibility

2) Logistics innovation process

3) Logistics social responsibility

Logistics flexibility

Resource-based logistics flexibility refers to a firm’s ability to quickly respond to
customer needs for service, support, and delivery (Zhang et al., 2002). Prater et al.
(2001) further described it as a firm’s procurement system to efficiently, quickly, and
accurately adapt to different delivery and receipt requests. It involves managing
information and material flows between firms and their supply chain partners (Yu et
al., 2017). According to Claycomb et al. (2005), flexibility helps firms adopt
innovation. Jin et al. (2014) pointed out that logistics flexibility promotes innovation
in supplier interactions and leads to competitive performance. A good example is the
launch of reverse logistics and marketing waste management systems to improve
performance (Rickey, 2005; Melnyk et al., 2010). However, the competitive
advantages formed by innovative processes and novel products disappear rapidly
without the support of logistics and production (Teece, 1986).

Logistics innovation process

Logistics innovation process refers to the adoption of any logistics-related service that
is new and useful to customers (Flint et al., 2005; Tanskanen et al., 2015). Studies by
Lee et al. (2011), Manuj et al. (2014), and Tanskanen et al. (2015) showed that other
stakeholders (such as suppliers) should be included in the logistics innovation process.
In addition, Wagner (2008) pointed out that external and internal research and
development are related to logistics process innovations. Flint et al. (2008) further
suggested that a firm’s overall performance, innovation performance, learning
process, and logistics innovation process are positively correlated.

Value is generated by the design and delivery of the logistics process to meet new
customer demands (Melnyk et al., 2009). This also has other organizational goals
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(Gebauer, 2011). For instance, Claycomb et al. (2005) pointed out that logistics
process innovations improve significantly when technologies become more routinized
and are better understood. Good examples are Holcim’s track-and-trace PDA and
DHL ESC’s RFID technology, leading to efficient and effective internal processes
(Wagner and Sutter, 2012).

Logistics social responsibility

Logistics social responsibility refers to issues related to socially responsible logistics
management (Carter and Jennings, 2002). Ciliberti et al. (2008) suggested that
logistics social responsibility focuses on “socially responsible management of the
supply chain under a cross-functional perspective” (p. 89). It is a way to combine
sustainability with supply chain processes (Mejias et al., 2016). A firm’s customers
are exposed to increased environmental risk if suppliers apply poor environmental
practices. Therefore, firms are required to invest in environmental supply chain
innovation (Miao et al., 2012). Piecyk and Bjorklund (2015) suggested a number of
measures for logistics social responsibility, such as safety and health, workplace
diversity, environment, and employee training. Similarly, Carter and Jennings (2002)
recommended that ethics and human rights be included as dimensions of logistics
social responsibility.

Thus, my model proposed that firms’ supply chain innovation consisted of innovation
activities in three categories, MOIA, TDOIA, and LOIA, each category comprising
specific components of innovation activities. MOIA included customer orientation,
market knowledge acquisition, and product innovation. TDOIA included information
management, innovation orientation, and IT infrastructure flexibility. Finally, LOIA
included logistics flexibility, logistics innovation process, and logistics social
responsibility, suggesting a third-order model for supply chain innovation.

2.2.1.4. Effects on supply chain performance

Supply chain innovation can potentially influence organizational outcomes involving
social responsibility, environmental protection, economic prosperity, service
effectiveness, and operational efficiency (Bello et al., 2004). Agarwal et al. (2007)
further explained that supply chain performance can be improved by improving the
level of services. However, no empirical study has examined the relationship between
these areas of innovation activities and supply chain performance.

Roy et al. (2004) stated that supply chain innovation can be implemented by the
shared processes of many firms in the supply chain network, while all innovative
activities enhancing the effectiveness of a firm’s supply chain are covered. As a result,
the effectiveness of a firm’s supply chain is improved, leading to a competitive
advantage. In addition, Kroes and Ghosh (2010) suggested that a firm’s supply chain
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performance has a positive and intuitive effect on business performance. Baum et al.
(2010) further argued that when a firm innovates, its competitive advantage and
profits increase compared with other firms in the industry. Thus, firms are more likely
to engage in different orientations of innovation activities to achieve higher levels of
supply chain innovation, positively influencing supply chain performance. In this
study, the contribution of the different orientations of innovation activities to supply
chain innovation was tested through their supply chain performance.

2.2.2. Development of supply chain innovation measurement instrument
Step Two—Measure development

After clearly defining the constructs of interest, the next step in the survey instrument
development procedure of MacKenzie et al. (2011) is the creation of items. Using the
conceptual definition of supply chain innovation above, the next stage in this research
was to develop and refine an instrument. Scale development is an important step in
empirical research on operations management (Menor, 2000; Stratman and Roth,
2002). In some cases, the refinement and iterative design of multi-item scales is also
used to investigate the constructs. The validity of the scales depends on the
implementation of reliable measures (Churchill, 2006) and the relationships between
different operational concepts can only be empirically estimated using valid and
reliable measurement scales. My objective was to measure the three second-order
constructs discussed in Sub-section 3.2.1 by creating or locating a valid and reliable
multi-item measurement scale. In addition to the definition, a list of first-order
constructs describing supply chain innovation activities in firms was included in the
taxonomy (see Table 5) in Sub-section 3.2.1. These items were applied to produce the
original statements of the instrument, based on the literature review, with extensions
in multiple areas. Below are the different steps to measure content validity throughout
the survey instrument development process.

Focus group discussion

I followed Davis’s (1989) approach to focus group discussion. I invited 10
participants, including 6 supply chain professionals with more than 10 years of
experience in the apparel and textile industry and four researchers with expertise in
innovation and supply chain management. Throughout the group discussion, I 1)
received feedback on the clarity, format, and length of the draft and instructions of the
initial questionnaire; 2) eliminated low ranking, inapplicable, or redundant items; 3)
increased clarity by rewording certain items (i.e. face validity); and 4) allowed
participants to independently rank the 64 items according to the closeness of their
meaning with the underlying supply chain innovation factors by applying the nominal
group technique (Stewart and Shamdasani, 2014). After the focus group discussion,
the initial set of 64 items was reduced to 48 items by eliminating the low ranking,
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inapplicable, and redundant items. Face validity was also enhanced by rewording
certain items, resulting in the inclusion of 48 items in the card sorting exercise.

Card sorting exercise

To evaluate the extent to which the 48 items tapped the 9 supply chain innovation
factors and therefore supported construct validity, a card sorting exercise was
conducted with the help of six judges (Hinkin, 1998; Moore and Benbasat, 1991). The
initial phase of the card sorting exercise involved three supply chain professionals
with more than 10 years of experience in the apparel and textile industry and three
researchers with expertise in innovation and supply chain management (four male and
two female, the average age being 32). None of the judges were aware of the content
of my study. Each judge received a randomly sorted list of the 48 items and nine
supply chain innovation factors (together with their definition) printed on 4x6 inch
index cards. They were guided to individually assign each item to one of the nine
factors or to an “uncertain” category if they were unsure of the best placement. The
judges explained why they put cards in the “uncertain” category (if applicable) after
completing the sorting process. For example, they all had difficulties with certain
items because of their confusing and ambiguous wording. For instance, the item
“Firms with supply chain innovation are technologically reputable” was ambiguous
because it tapped other factors in the supply chain innovation framework, or the item
“Firms with supply chain innovation help customers set high expectations” was too
general to fit into any of my proposed nine supply chain innovation factors. As a
result, I eliminated 12 items that at least 4 of the 6 judges found confusing or
ambiguous, resulting in 36 items. The average “hit ratio” was 0.85 among the 9
supply chain innovation factors and the average Cohen’s kappa for good construct
validity was 0.83 (Cohen, 1960).

The next phase of the card sorting exercise was to identify higher-order constructs in
the construct conceptualization. Constructs with similar characteristics and a common
theme should be extracted and identified at a higher level theoretically (Edwards,
2001; MacKenzie et al., 2011). According to MacKenzie et al. (2011), this step should
be completed once all constructs have been defined and conceptualized, which is
essential in the survey instrument development process. I reviewed the literature for
each identified construct and evaluated them carefully based on their conceptual
similarities. I discussed the characteristics of each construct and whether removing
any of them would hinder the domain of the construct (MacKenzie et al., 2011). Four
new judges, including two supply chain professionals with more than 10 years of
experience in the apparel and textile industry and two researchers with expertise in
innovation and supply chain management, helped identify the conceptual similarities
between the constructs. None of the judges were aware of the content of my study.
Each judge received nine cards, each with a construct name and its definition
determined in the previous step of the survey instrument development process. The
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card sorting results were then discussed and compared with the higher-order
constructs determined by the authors. As a result, three second-order constructs were
determined to represent the aggregations of the nine first-order constructs, while a
third-order construct was identified to represent the aggregations of the three second-
order constructs (Rindskopf and Rose, 1988; Wetzels et al., 2009).

Step Three—Content validity assessment

Content validity refers to the degree to which a measurement scale represents all
domains of a construct (Straub et al., 2004; Lewis et al., 2005; MacKenzie et al.,
2011). According to MacKenzie et al. (2011), researchers need to review two
important areas when evaluating the content validity of a measurement scale: 1) Are
the items as a set collectively representative of the entire content domain of the
construct? 2) Is an individual item representative of a specific area of the content
domain of the construct? However, in the supply chain innovation field, no previous
study has discussed the development of survey instruments to operationalize this
construct (Wong and Ngai, 2019).

The original draft of the questionnaire included 36 questions. As previously
mentioned, each of them derived from the first-order constructs of the taxonomy
representing specific aspects of supply chain innovation (see Table 5). Appendix F
presents the measurement items and their supporting literature. Questions were asked
about the participants’ perceptions of the presence of supply chain innovation
practices in their firm. The response categories of the measurement scale were as
follows: 1 = Strongly disagree, 2 = Disagree, 3 = Slightly disagree, 4 = Neutral, 5 =
Slightly agree, 6 = Agree, and 7 = Strongly agree. In addition, the initial questionnaire
collected demographic variables, such as job function, work experience, education
level (individual data), and firm (organizational data).

Step Four—Measurement model specification

The next step in the survey instrument development process of MacKenzie et al.
(2011) is the specification of the measurement model. In this study, this step focused
on the relationships between first-order constructs, second-order constructs, and the
third-order construct. In addition, it specified the links between indicators and
constructs. Given the multidimensionality of the supply chain innovation construct,
supply chain innovation was modeled as a higher-order construct of my survey
instrument in a reflective-formative way (see Figure 3; Ringle et al., 2012). The
model assessed in this study was a third-order construct model, with formative
measures for second- and third-order constructs and reflective measures for first-order
constructs. At the first-order construct level, I modeled the measurement items as
reflective of their areas of innovation activities as they were strongly correlated with
each other. This provided evidence that they were representative of the underlying
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constructs (Gefen et al., 2000). In addition, higher-order constructs were the sum or
were formed by lower level innovation activity areas.
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Step Five—Scale pretest

The pretest of the instrument is the next step in the survey instrument development
process of MacKenzie et al. (2011) after specifying the measurement model. Based on
grounded theory (Glaser and Strauss, 1967), an exploratory qualitative research was
conducted by carrying out a pretest on the questionnaire. First, I consulted three
academic professionals from a large university in Hong Kong to verify the validity of
the content, format, appearance, and organization of the initial questionnaire. Then, I
consulted two shipping managers, three sales managers, two IT managers, two
production managers, and one director with relevant knowledge of the apparel and
textile industry. The participants were invited to comment on the instrument in the
following areas to improve questionnaire design: ease and speed of completion,
terminology, understandability, content, and format. In addition, they were asked to
identify any questions they felt should be deleted or added to the questionnaire. They
were also invited to make recommendations for improvement.

Step Six—Scale purification

MacKenzie et al. (2011) recommended refining and purifying the survey instrument
using pretest data. The measurement properties of the survey instrument were
evaluated using statistical tests with pretest data, such as evaluating the reliability and
validity of individual indicators and removing weak indicators.

First, a pilot test was conducted to evaluate and purify the instrument after receiving
the pretest revisions. The revised questionnaire and a cover letter were sent by e-mail
to 15 supply chain professionals in the apparel and textile industry. The cover letter
explained the purpose of my research, it also invited the respondents to complete the
questionnaire and make suggestions for improvement. This step used postal services
for data collection, while the questionnaire was modified based on the feedback.

Afterward, the content validity of the survey was evaluated quantitatively by carrying
out a variant of the procedure (Lawshe, 1975). This technique used a content
evaluation panel composed of supply chain professionals with knowledge of the
supply chain innovation concept measured. The content evaluation panel consisted of
15 individuals (different from the pilot test participants) from the apparel and textile
industry. A copy of the revised measurement scale was sent to the panelists and they
were asked to rate each supply chain innovation activity on a 3-point scale: Essential
= 3, Important (but not essential) = 2, and Not relevant = 1. After receiving their
feedback, the content validity ratio (CVR) was computed for every measurement item
based on the data by applying the following formula:

CVR = (n - N/2)/ (N/2),
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where N is the number of respondents and 7 is the frequency count of the number of
panelists rating an item as Important (but not essential) = 2 or Essential = 3.

Compared with Lawshe (1975) who only used the “Essential = 3” response category
to calculate the content validity ratio, I applied a less stringent standard (Lewis et al.,
1995) in this study, i.e. “Essential = 3" and “Important (but not essential) = 2”
response categories were used as both were positive indicators of the items
corresponding to supply chain innovation. The respondents who did not rate a given
item were not included in the calculation of the content validity ratio for this item.

53



The content validity ratio for each item was tested for its statistical significance at the
0.05 level (Lawshe, 1975). Statistical significance indicated that over 85% of panelists
rated a measurement item as either “Important” or “Essential.” This majority vote
confirmed the content validity of this item in accordance with Lawshe (1975). As a
result, 31 items out of 36 were considered significantly valid and remained in the final
version of the questionnaire. Five statistically non-significant items (MIA-b, MIA-d,
TDLI-i, LIA-e, and LIA-f) were removed from the study. Appendix G presents the
final version of the proposed measurement items for the supply chain innovation
construct.

2.2.3. Data collection

Step Seven—New sample data collection

The data should be re-collected from a new sample once the scale has been refined,
pretested, and the problematic indicators eliminated to re-examine the purified scale.
This is an important step in the survey instrument development process of MacKenzie
et al. (2011). I conducted an online panel survey for data collection in the apparel and
textile industry to validate the conceptual framework for measuring supply chain
innovation.

2.2.3.1. Selection of apparel and textile firms in China

I collected my survey data exclusively from firms in the apparel and textile industry in
China. Several reasons motivated us to do so. According to Wong and Ngai (2019),
the majority of previous research on supply chain innovation has focused on
developed countries, such as North America and Europe, while this study was one of
the few attempts to explore this construct in Southeast Asia. China is the world’s
largest manufacturer and exporter of apparel and textiles, due in part to the rapid
growth of its domestic market (Fong and Dodes, 2006). Most apparel and textile firms
have relocated their production operations to China in recent decades to reduce their
production costs, making China the world’s leading apparel and textile supply center
(Moon et al., 2009). According to the World Trade Organization (2016), China’s
exports amounted to US$106 billion for textiles and US$161 billion for clothing,
indicating the enormous market size.

2.2.3.2 Apparel and textile supply chain levels

My literature review in sub-section 2.2. showed that previous studies in supply chain
innovation have mainly focused on upstream suppliers (62.6%), while some studies
(8.4%) have focused on downstream customers or both upstream suppliers and
downstream customers (29%). Gao et al. (2017) explained that supply chain
innovation focuses primarily on manufacturing because of its core function of value
creation. Indeed, the apparel and textile supply chain is multidimensional (Chan et al.,
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2017), complex (Jones, 2002), and lengthy (Bruce and Daly, 2011). It is customer-
driven, with final customers’ demands determining product demands (garments,
yarns, and fibers; Moon et al., 2012). Chan et al. (2017) proposed that the garment
supply chain includes a trading sector (wholesalers, agents, and retailers) and a
production sector (accessories, textiles, garments, and fibers), while the addition of
the agency to the supply chain is the outcome of the growing globalization of the
industry (Popp, 2000).

My aim was to investigate supply chain innovation from a holistic perspective,
therefore my data were collected from firm managers in different parts of the supply
chain (Skippari et al., 2017). The five main levels of the supply chain structure are
described in Figure 4. These levels or categories are fabric and textile producers,
apparel manufacturers, apparel agencies, brand owners, and retailers. I further
identified fabric and textile producers and apparel manufacturers as upstream
suppliers, while apparel agencies, brand owners, and retailers were downstream
customers. This wide variety in the sample allowed use to explore different patterns
and generalize the results in the industry.

Fabric &
textiles
producers

Apparel Brand .
manufacturers owner Retailers

Apparel
agencies

Figure 4. Five main levels in apparel and textile supply chain
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2.2.3.3. Survey administration

[ used QQSurvey (Quality and Quick) China online research for data collection. A
recent study showed that 55.8% of Chinese people use the Internet (CNNIC, 2018).
As aresult, QQSurvey was selected for its active and large online survey community
in China (Lyu et al., 2017; Lyu et al., 2018). Nearly 5.1 million panelists participated
in the website by 2019 (www.ldiaocha.com). Compared with traditional online
sampling, QQSurvey has several important characteristics, such as (1) control of
recruitment and selection of participants; (2) complete anonymity of the sample; (3)
motivation to visit the recruitment location; and (4) incentive disbursement through
built-in payment systems. It also makes it possible to obtain rapidly and inexpensively
large data of great demographic diversity and high quality.

The original measurement scale was developed in English as it was adapted from the
literature in English. A professor in the field of operations management in China
helped translate the scale into Chinese to ensure the reliability of the questionnaire
(Zhao et al., 2011a, 2011b). A number of questions were reworded to make them
relevant to China’s operations management practices and to enhance the accuracy of
translation. The questionnaire was then back-translated into English by a professor in
the field of operations management in Hong Kong, as all data collection analysis
procedures were conducted in Chinese. Then, an associate professor in the field of
operations management in China helped verify the translation against the original
English version for accuracy. Therefore, the bilingual version of the questionnaire was
used in Hong Kong and a Chinese version in mainland China (Zhao et al., 2008).
After completing the translation process, the questionnaire was linked to the
QQSurvey website, with the survey objective and the recruitment requirements of the
participants described at the beginning of the survey. I emphasized that (1) the study
only focused on the future development of the apparel and textile industry, so that
only solvers with supply chain-related experience in the industry were eligible to
participate in the survey; and (2) the data collected in the questionnaire would only be
used for academic purposes and would only be accessible to the parties involved in
the research. In addition, the questionnaire was set on a “no name basis” to comply
with the requirements of “Privacy” and “Confidentiality.” Moreover, as supply chain
innovation might be new to some interviewees, a cover page clearly explained what
supply chain innovation is and how and why it can be applied in the supply chain, to
ensure that each participant had an understanding and basic knowledge of supply
chain innovation. After linking the questionnaire to the website, QQSurvey sent
invitation alerts to 1,100 randomly selected participants with supply chain-related
experience in the apparel and textile industry to recruit the participants. Two hundred
and fifty responses were obtained through these two channels, with a response rate of
22.7%. There were no missing data in the collected questionnaires as the web page
did not allow it. After eliminating the systematic variance due to social bias in the
respondents’ responses (Boyer and Pagell, 2000), 221 usable responses were obtained.
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The valid response rate was 20.1%, reaching the recommended minimum response
rate of 20% for empirical studies (Malhotra and Grover, 1998).

As China is vast with different levels of economic growth across regions (Zhao et al.,
2008; Huo et al., 2014; Chavez et al., 2017), I strategically chose 10 industrial cities
to provide economic and geographic diversity to the sample pool. Shanghai (located
in the Yangtze River Delta) and Guangzhou (located in the Pearl River Delta) have the
highest and second highest GDP per capita in China, and both have the highest degree
of economic reform and marketization (Zhao et al., 2006; Zhao et al., 2008). In
addition, several industrial agglomerations of apparel and textile sub-industries are
located in Zhejiang Province, for example, warp knitting firms in Haining, tie
manufacturers in Shengzhou, women’s clothing manufacturers in Hangzhou, chemical
fiber fabric manufacturers and chemical fiber manufacturers in Shaoxing (Lin et al.,
2011). I also chose Tianjin, Chongqing, and Hong Kong in my study because Tianjin
is a large city located in the Bohai Sea Economic Development Zone, while
Chongqing is a traditional industrial city representing an early economic development
stage. They are located in northern China and northwestern inland China,
respectively. In addition, Hong Kong manufacturers operate differently from other
cities in China, with their factories located in China and their headquarters in Hong
Kong (Huo et al., 2014). I considered these cities to be representative of the different
areas of China in the apparel and textile industry (Huo et al., 2014).

Moreover, the population frame of my sample was defined as supply chain
professionals in the apparel and textile industry in China. The survey data were
collected from top management teams (chief executive officers and chief financial
officers). In addition, Skippari et al. (2017) pointed out that supply chain innovation
typically takes place at the operational level and the top management level. Therefore,
my data were collected from middle or frontline managers who work in different
functional areas of their firm and have corresponding knowledge of the apparel and
textile industry, such as material sourcing (fabric managers, trim and accessory
managers), product development (product development managers), procurement,
production, and operations (procurement managers, production managers, brand
managers), information technology (IT managers), logistics (logistics (or shipping)
managers), and sales and marketing managers. As some firms may register multiple
names for business purposes, QQSurvey verified each firm’s e-mail address and
principal name to ensure that only one participant was selected from each sample firm
to avoid overlapping. The participants were asked to specify their tenure and position
in their firm and in the industry. My purpose was to exclude responses from newly
hired staff and from junior staff. All respondents worked for more than five years in
the industry and in their firm, highlighting their role in the success, maintenance, and
development of their company. As there are comparatively fewer resources for
younger or smaller firms, they may have more difficulty exploiting opportunities and
performance (Stam and Elfring, 2008; Li et al., 2011). Therefore, my study also
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included firm size and firm age as control variables.
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2.2.4. Results

Step Eight—Assessing scale validity

According to MacKenzie et al. (2011), the main objective of this step is to evaluate if
the items used to analyze the focal construct 1) have discriminant validity, i.e.
distinguishable from indicators of other constructs; 2) include the multidimensional
nature of the construct; 3) accurately represent the underlying construct; and 4) have
nomological validity, i.e. relate to the measures of other constructs in the theoretical
framework. The supply chain innovation model was evaluated using the partial least
squares method, a component-based approach particularly suited to smaller datasets.
SmartPLS version 3.2.8 was applied to test the higher-order model using the
hierarchical component model (Wold, 1982; Lohmoller, 2013).

2.2.4.1 Evaluation of measurement properties

In accordance with the procedures depicted in Agarwal and Karahanna (2000), I used
a confirmatory factor analysis to evaluate the item loadings, reliability, and
discriminant validity of the reflective constructs. To represent the latent variable, the
reflective items should be unidimensional and correlated with each other. Hair et al.
(2014) highlighted that the item loadings should be at least 0.70, so that more than
half of the variance is explained by the constructs. The results for the 31 items
revealed that the loadings of 2 items were below the threshold value of 0.70 (TDLI-d
=0.659 and LIA-1 = 0.667). Therefore, I excluded these items from the analysis. Table
7 shows the remaining 29 items and their significant loadings above 0.70.
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Table 7. Loadings of the indicator variables

Construct Megsurement Loadings | Mean Stapdgrd Significant
items deviation level
LOIA-a 0.823 5.670 1.020 p<0.05
Logistic flexibility LOIA-b 0.704 5.620 1.090 p<0.05
LOIA-c 0.778 5.590 1.100 p<0.05
o _ LOIA-d 0.748 | 5.740 | 1.090 p<0.05
Log‘St; nnovation LOlA-g 0770 | 5.680 | 1.058 | p<0.05
LOIA-h 0.779 5.620 1.190 p<0.05
L . LOIA-i 0.774 5.590 1.100 p<0.05
Logistic social LOIA-j 0.822 |5.740 | 1.110 p<0.05
responsibility
LOIA-k 0.768 5.730 1.140 p<0.05
MOIA-a 0.819 5.550 1.090 p<0.05
Customer orientation MOIA-c 0.801 | 5.570 1.160 p<0.05
MOIA-e 0.768 5.590 1.100 p<0.05
MOIA-f 0.777 5.670 1.110 p<0.05
Market knowledge MOIA-g 0.734 5.760 0.990 p<0.05
acquisition MOIA-h 0.703 | 5.700 | 1.110 p<0.05
MOIA-i 0.699 5.540 1.160 p<0.05
MOIA-j 0.803 5.670 1.070 p<0.05
Product innovation MOIA-k 0.776 5.590 1.100 p<0.05
MOIA-1 0.745 5.780 1.030 p<0.05
Information TDOIA-a 0.828 5.780 1.010 p<0.05
management TDOIA-b 0.801 5.640 1.120 p<0.05
TDOIA-c 0.730 5.670 1.090 p<0.05
TDOIA-e 0.777 5.760 1.060 p<0.05
Innovation orientation TDOIA-f 0.741 5.640 1.040 p<0.05
TDOIA-g 0.724 5.690 1.130 p<0.05
TDOIA-h 0.702 5.810 1.100 p<0.05
. TDOIA-j 0.817 5.700 1.040 p<0.05
IT g‘iﬁfﬂ‘:fymre TDOIA-k | 0799 |5740| 1070 | p<0.05
TDOIA-1 0.763 5.760 1.110 p<0.05

Table 8 presents the results of the confirmatory factor analysis. First, all indicators
had higher loadings on their own constructs compared with the other constructs of the
model. Second, discriminant validity was confirmed as the constructs had more
variance with their own measures than with the other constructs of the model, and the
percentage of variance captured by a construct was represented by its AVE (average
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variance extracted; Bassellier and Benbasat, 2004). According to Chin (1998), the
square root of the AVE for each construct should to be larger relative to its correlation
with other factors. Table 9 shows that all constructs fulfilled this requirement. Finally,
Hair et al. (1998) stated that the minimum composite reliability value should be 0.70.
Table 9 shows that all constructs fulfilled this requirement. Therefore, all constructs
had adequate discriminant validity and sufficient reliability (Gefen et al., 2000; Liang
et al., 2007).

Table 8. Factor analysis

Construct

Measurement items
Logistics flexibility
Logistics innovation process
Logistics social responsibility
Customer orientation
Market knowledge acquisition
Product innovation
Supply Chain Performance
Information management
Innovation orientation
IT infrastructure flexibility

LOIA-a | 0.823 | 0.433 | 0.484 | 0.468 | 0.455 | 0.492 | 0.320 | 0.493 | 0.496 | 0.561
ﬂlﬁgﬁfy LOIA-b | 0.704 | 0.338 | 0.332 | 0.340 | 0.305 | 0.428 | 0.281 | 0.407 | 0.338 | 0.368

LOIA-c | 0.778 | 0.426 | 0.378 | 0.403 | 0.461 | 0.403 | 0.310 | 0.449 | 0.459 | 0.484
Logistic LOIA-d | 0.400 | 0.748 | 0.361 | 0.461 | 0.437 | 0.379 | 0.242 | 0.370 | 0.460 | 0.463

innovation | LOIA-g | 0.368 | 0.770 | 0.343 | 0.343 | 0.376 | 0.412 | 0.214 | 0.403 | 0.437 | 0.443
process LOIA-h | 0.428 | 0.779 | 0.370 | 0.336 | 0.380 | 0.413 | 0.234 | 0.421 | 0.466 | 0.391
Logistic LOIA-i | 0.427 | 0.327 | 0.774 | 0.469 | 0.378 | 0.417 | 0.385 | 0.306 | 0.439 | 0.394

social LOIA-j | 0.407 | 0.386 | 0.822 | 0.608 | 0.557 | 0.510 | 0.448 | 0.465 | 0.541 | 0.448
responsibility | LOIA-k | 0.402 | 0.391 | 0.768 | 0.471 | 0.472 | 0.511 | 0.256 | 0.377 | 0.479 | 0.348
MOIA-a | 0.472 | 0.446 | 0.570 | 0.819 | 0.530 | 0.456 | 0.407 | 0.513 | 0.548 | 0.477

MOIA-c | 0.410 | 0.401 | 0.487 | 0.801 | 0.526 | 0.520 | 0.368 | 0.382 | 0.513 | 0.496
MOIA-e | 0.377 | 0.332 | 0.512 | 0.768 | 0.443 | 0.431 | 0.352 | 0.431 | 0.462 | 0.437
MOIA-f | 0.487 | 0.437 | 0.551 | 0.539 | 0.777 | 0.533 | 0.255 | 0.487 | 0.593 | 0.456

knl\;[\ilvrlléfitge MOIA-g | 0434 | 0.430 | 0448 | 0.522 | 0.734 | 0.475 | 0.279 | 0.473 | 0.524 | 0.487
acquisition | MOIA-D [ 0342 [0.343 | 0.322 | 0.368 | 0.703 | 0.40 | 0.190 [ 0.358 | 0.404 | 0.328

MOIA- | 0.268 | 0.285 | 0.397 | 0.385 | 0.699 | 0.393 | 0.151 | 0.416 | 0.421 | 0.354
MOIA-| | 0.463 | 0.387 | 0.510 | 0.551 | 0.513 | 0.803 | 0.352 | 0.492 | 0.581 | 0.485
_ Product MOIAk | 0.489 | 0.469 | 0.476 | 0.433 | 0.496 | 0.776 | 0.276 | 0.572 | 0.483 | 0.557
IOVAtOn e TAT [ 0.377 | 0.363 | 0.425 | 0.378 | 0468 | 0745 | 0.179 | 0.526 | 0.406 | 0.284
TDOIA-a | 0.523 | 0.419 | 0.476 | 0.538 | 0.520 | 0.587 | 0.236 | 0.828 | 0.590 | 0.432

TDOIA-b | 0.430 | 0.413 | 0.396 | 0.410 | 0.438 | 0.538 | 0.177 | 0.801 | 0.472 | 0.473
TDOIA-c | 0.426 | 0.398 | 0.254 | 0.344 | 0.456 | 0.477 | 0.109 | 0.730 | 0.399 | 0.325
TDOIA-e | 0.493 | 0.485 | 0.481 | 0.554 | 0.519 | 0.490 | 0.369 | 0.593 | 0.777 | 0.467
Innovation | TPOIA-f | 0.378 | 0.413 | 0.484 | 0.463 | 0.495 | 0.482 | 0.350 | 0.479 | 0.741 | 0.469
orientation | TDOIA-g | (.342 | 0.438 | 0.429 | 0.434 | 0.494 | 0.456 | 0.252 | 0.392 | 0.724 | 0.417
TDOIA-h | 0.445 | 0.410 | 0.422 | 0.420 | 0.476 | 0.450 | 0.290 | 0.356 | 0.702 | 0.500
TDOIAj | 0.561 | 0.507 | 0.454 | 0.542 | 0.489 | 0.503 | 0.390 | 0.455 | 0.571 | 0.817

TDOIAk | 0.497 | 0.459 | 0.399 | 0.439 | 0.430 | 0.493 | 0.400 | 0.444 | 0.500 | 0.799

Customer
orientation

Information
management
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1T
infrastructure
flexibility

TDOIA-1

0.400

0.362

0.336

0.418

0.416

0.362

0.210

0.341

0.411

0.763
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Table 9. Construct reliability and correlation matrix
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Customer orientation 3 | 0711 | 5725 | 1.087 | 0.838 | 0.634 | 0.796
IT infrastructure flexibility 3 10706 | 5.733 | 1.074 | 0.836 | 0.629 | 0.592 | 0.793
Information management 3 10694 | 5.697 | 1.078 | 0.830 | 0.620 | 0.555 | 0.525 | 0.787
Innovation orientation 4 1 0.719 | 5725 | 1.087 | 0.826 | 0.542 | 0.639 | 0.628 | 0.626 | 0.736
Logistics flexibility 3 |1 0.657 | 5.627 | 1.072 | 0.813 | 0.593 | 0.528 | 0.619 | 0.586 | 0.565 | 0.770
Logistics innovation process | 3 | 0.648 | 5.680 | 1.124 | 0.810 | 0.587 | 0.496 | 0.563 | 0.520 | 0.594 | 0.521 | 0.766
Logistics social 3 | 0.695 | 5.687 | 1.121 | 0.831 | 0.622 | 0.656 | 0.504 | 0.487 | 0.618 | 0.522 | 0.468 | 0.789
responsibility
Market knowledge 4 0706 | 5.668 | 1.094 | 0.819 | 0.531 | 0.630 | 0.563 | 0.599 | 0.674 | 0.534 | 0.519 | 0.597 | 0.729
acquisition
Product innovation 3 | 0.668 | 5.680 | 1.070 | 0.818 | 0.601 | 0.591 | 0.576 | 0.681 | 0.638 | 0.573 | 0.524 | 0.609 | 0.636 | 0.775
Supply Chain Performance 4 1 0.760 | 5.678 | 1.046 | 0.847 | 0.582 | 0.473 | 0.428 | 0.227 | 0.431 | 0.395 | 0.300 | 0.462 | 0.305 | 0.353 | 0.763

*Diagonal elements in shaded color are the square roots of average variance extracted
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The results of the measurement model confirmed the reliability and validity of the 29-item instrument for supply chain innovation and the 4-item
scale for supply chain performance. Therefore, this conceptualization of supply chain innovation could be used to assess the contribution of
supply chain innovation to supply chain performance. In addition, non-response bias was not significant, with all responses collected within four
consecutive days and no reminder used (Hoehle and Venkatesh, 2015).

2.2.4.2. Common method variance

According to Chang et al. (2010), common method variance is a concern for many researchers. Therefore, I took this concern into account when
developing my research instrument. Podsakoff et al. (2003) stated that common method variance is the “variance that is attributable to the
measurement method rather than to the construct interest” (p. 879). I followed the remedial approaches recommended by these authors to reduce
this problem. For instance, I adopted scale items for the supply chain performance construct that were well established in the literature, divided
the questions into groups based on their content, guaranteed anonymity in my survey process, and used different response formats for different
research constructs.

According to Ganster et al. (1983), social desirability will affect the validity of a participant’s responses to performance-related questions
because of his/her position in the firm. In addition, Vickery et al. (1997) argued that the sample size for subjective values is usually larger than
that of actual objective values because of the confidentiality of sensitive information, such as performance data. Firstly, I collected their firm’s
subjective performance values relative to competitors, resulting in 4 ratings. In order to test the validity of the self-reported performance
measures, two marker variable items asked the respondents to evaluate their firm’s rates of sales in new products and number of new products
launched relative to their competitors in the industry (Malhotra et al., 2006). All of the respondents (i.e. 221) gave a subjective performance
values relative to competitors for these two marker variable items, while 184 respondents provided actual objective performance values relative
to competitors. The response percentage of the actual ratings was 83.26% (184 out of 221), which is acceptable in this study to run a rolling
correlation between the subjective ratings and actual values provided, along with sample sizes and p values. The means and correlations of the
correlation analysis are presented in Table 10. In Part 2 of Table 10, p values are provided to indicate the statistical significance of the results.
The results showed the following correlations: 0.201 for rates of sales in new products (p = 0.05) and 0.319 for number of new products
launched (p = 0.05). Overall, all correlations between actual objective performance values relative to competitors and subjective performance
values relative to competitors were significant at the 0.01 level. Therefore, the participants were considered reliable indicators because the actual
values were strongly correlated with the subjective scale ratings of the respondents who provided both.
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Table 10. Means and correlations of supply chain performance measures

Measures of supply chain performance

Rates of sales in new

Number of new

products products launched
Part 1 Means
Versus competitors ( n = 221) 5.69 5.68
Actual (%) (n = 184) 5.49 5.40
Part 2. Correlations (p-value)
Versus competitors and actual (%) (n = 184) 0.201 (0.05) 0.373 (0.05)

65




2.2.4.3. Test of the structural model
Step Nine—Cross validation

According to the survey instrument development process of MacKenzie et al. (2011), the next step is to cross-validate the results to evaluate the
stability of the scale. Following Chin (1998), standard errors and 7-statistics were obtained using a bootstrapping procedure. Statistical tests were
evaluated at the 0.05 level of significance by a one-tailed #-test with unidirectional hypotheses. The structural model test was designed to
evaluate (1) the supply chain innovation structure and (2) the influence of supply chain innovation on a firm’s supply chain performance. The
hypothesized supply chain innovation structure was a third-order construct (supply chain innovation) formed by three factors (MOIA, TDOIA,
and LOIA). MOIA included three factors (customer orientation, market knowledge acquisition, and product innovation), TDOIA was composed
of three factors (information management, innovation orientation, and IT infrastructure flexibility), and LOIA consisted of three factors (logistics
flexibility, logistics process innovation, and logistics social responsibility). As mentioned in Sub-section 5.1., a hierarchical component model
was used to estimate the higher-order constructs of the model, consisting of indicators of lower-order constructs. According to Chin et al. (1996),
this approach with indicator duplication allows the model to be evaluated using the standard partial least squares algorithm. This makes it
possible to test the relative path weights of factors constituting higher-order constructs. The results of the supply chain innovation structure
indicated that the three dimensions of supply chain innovation had significant paths (shown in Figure 5). The comparatively higher path
coefficients for MOIA and TDOIA indicated the greater importance of these two categories compared with LOIA in supply chain innovation.
The correlation between LOIA and MOIA was 0.793, that between LOIA and TDOIA was 0.805, and that between MOIA and TDOIA was
0.832, confirming their association in supply chain innovation. The three first-order constructs of MOIA also had significant paths. Their relative
significance in ascending order was (1) product innovation, (2) customer orientation, and (3) market knowledge acquisition. Similarly, the three
first-order constructs of TDOIA had significant paths. Their relative significance in ascending order was (1) information management, (2) IT
infrastructure flexibility, and (3) innovation orientation. Finally, the three first-order constructs of LOIA had significant paths. Their relative
significance in ascending order was (1) logistics process innovation, (2) logistics flexibility, and (3) logistics social responsibility.
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Figure 5. Supply chain innovation and its influence on supply chain performance

Note: *¥p<0.05
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To evaluate the validity of the second-order constructs and the third-order construct, I examined three
areas. First, I evaluated all of the indicator weights to access the absolute contribution of formative
indicators to higher-order constructs (Wright et al., 2012; Ringle et al., 2012). Table 14 shows that all
indicator weights were significant, indicating that higher-order constructs were interpreted by lower-
order constructs. Second, I evaluated the adequacy coefficient (R?) to determine the relationship
between higher-order constructs and lower-order constructs (Edwards, 2001; Mackenzie et al., 2011).
Table 14 shows that most of the variance of the formative indicators was shared with the aggregate
construct, with a R? value greater than 0.50 (threshold) for the third-order construct and 1 for all
second-order constructs (Mackenzie et al., 2011). In general, my analysis results confirmed the
reliability and validity of the measurement instrument. Third, I tested the conceptual redundancy of
the formative constructs. Due to the formative nature of lower-order latent constructs compared with
higher-order latent constructs, they should not be collinear if their influence on the respective
construct can be distinguished (Mackenzie et al., 2011). The variance inflation factor (VIF) was used
to evaluate multicollinearity (Ringe et al., 2012), and no first- or second-order construct in my model
had a value greater than the threshold value (10.0), thus multicollinearity was generally assumed
(Diamantopoulos, 2011), even with the more restrictive thresholds of 5.0 (Hair et al., 2011) and 4.0
(Hoehle and Venkatesh, 2015). Therefore, multicollinearity did not significantly bias my results.

Table 14. Higher-order construct validation

68

Higher order | Lower order Adequacy Significant
construct construct Weight VIF coefficient Q2 g
2 level
code code R
Customer 0.374 1.843 1 0.404 p<0.05
Marketing orientation
oriented Market
innovation knowledge 0.426 2.015 p<0.05
activities acquisition
(MOIA)
_ Product 0.356 1.868 p<0.05
innovation
Information
Technological- management 0.358 1.725 1 0.401 p<0.05
development .
. Innovation
. orlentej,d orientation 0.447 2.064 p<0.05
mnovation
activities IT
(TDOIA) infrastructure 0.363 1.735 p<0.05
flexibility
ﬂLogl‘f?tC 0.409 1.590 1 0.372 p<0.05
Logistics CXibrity
oriented Logistic
innovation innovation 0.39 1.480 p<0.05
activities process
(LOIA) o .
Logistic social | = /55 1.481 p<0.05
responsibility
Marketing
oriented 0.378 3.774 1 0.342 p<0.05
1nnovation
activities
Supply chain
innovation Technological-
development
oriented 0.377 3.979 p<0.05
innovation
activities




Logistics
oriented
innovation
activities

0.314 3.311 p<0.05

Moreover, the path linking supply chain innovation with supply chain performance (see
Figure 5) confirmed the nomological validity of the supply chain innovation construct. The
value of 0.477 (p < 0.05) for this path confirmed the influence of supply chain innovation on
the dependent variable. The supply chain performance (R? = 0.228) of firms was affected by
their supply chain innovation. In other words, the significant and positive R? values and the
path coefficients confirmed the link between supply chain innovation and supply chain
performance in the model.

An alternative model with three second-order constructs directly affecting supply chain
performance was also evaluated (see Figure 6). Although this model explained 23.7% of the
variance in supply chain innovation, only the path linking LOIA with supply chain
performance was significant. These results provided further evidence of the importance of
including a third-order construct in my proposed model (see Figure 5). In addition, the third-
order model showed the direct effect of supply chain innovation, which was the core
construct and interest of this study, highlighting the relative importance of MOIA, TDOIA,
and LOIA in supply chain innovation.

69



Figure 6. Second-order constructs and their influence on supply chain performance
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2.3. Summary of chapter

In summary, I hypothesized that supply chain innovation in firms affected their supply chain
performance. The results showed that supply chain innovation accounted for 22.8% of the
variance in firms’ supply chain performance. I also proposed that supply chain innovation in
firms was a third-order, multidimensional latent construct formed of the definitional
properties of MOIA, TDOIA, and LOIA. The results confirmed this structure, with
significant paths linking all second-order constructs with the third-order construct (i.e. supply
chain innovation) and all first-order constructs with all second-order constructs. The next
chapter presents a new structural model of supply chain innovation, and the relationships
among the constructs are defined and hypotheses are discussed in detail.
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Chapter 3 Discussions and conclusions

This chapter presents the discussion and implications of the findings of the study. In the first
section of the chapter, the discussion of the hypotheses tested are presented. The managerial
and theoretical implications of the findings, followed by the limitations of the study, are
discussed next. Finally, the chapter concludes with suggestions for future research.

3.1. Research Contributions

The chapter describes the theoretical contributions as well as the practical implications of the
findings in the dissertation. The theoretical contributions are first discussed, followed by
practical implications.

3.1.1. Theoretical Implications

My conceptualization and measurement scale for supply chain innovation are a
comprehensive and precise representation of supply chain innovation compared with previous
research. Therefore, I believe that my development results can be used in future research.
Previous studies have shown that researchers use a pick-and-choose strategy or combine
several theoretical constructs to measure supply chain innovation (Lee et al., 2011; Kwak et
al., 2018). I believe that these strategies should no longer be used because my developed
instrument clarifies the underlying constructs of all areas of supply chain innovation. Instead
of combining theoretically unrelated constructs to measure supply chain innovation,
researchers should use my entire instrument or relevant parts (especially some or all of the
first-/second-order constructs) to investigate all specific areas of supply chain innovation. My
study includes the conceptualizing of the supply chain innovation construct and the
development of an empirically valid and reliable instrument for measuring this construct. The
results showed that supply chain innovation had a positive influence on supply chain
performance and that it was influenced by the MOIA, TDOIA, and LOIA of the firms. In
addition, the model identified specific areas of innovation activities to focus on. MOIA
included product innovation, customer orientation, and market knowledge acquisition.
TDOIA consisted of information management, IT infrastructure flexibility, and innovation
orientation. Finally, LOIA included logistics process innovation, logistics flexibility, and
logistics social responsibility. Supply chain innovation research should apply my
conceptualization and survey instrument to examine the performance of MOIA, TDOIA, and
LOIA in terms of supply chain innovation. Therefore, supply chain innovation research
should benefit empirically from a quantitative measure of this concept.

3.1.2. Practical Implications
The measurement scale developed in this study can be applied to manage and evaluate supply

chain innovation in business processes. It would be difficult for managers to evaluate the
degree of supply chain innovation in their firm without such an evaluation tool. It is
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important for managers to better understand supply chain innovation because of its potential
effects on organizational outcomes, including operational efficiency, economic prosperity,
environmental protection, service effectiveness, and social responsibility (Wong and Ngai,
2019). Therefore, being able to accurately assess supply chain innovation enables firms to
firms to improve their supply chain performance, which was empirically proven by my
research model.

Second, the third-order factor, the three second-order factors, and the nine first-order factors
can help achieve different objectives in the practice of managing and estimating supply chain
innovation. The third-order factor can be useful for communicating the overall level of supply
chain innovation with managers. In contrast, the three second-order factors and nine first-
order factors of supply chain innovation can be applied to facilitate detailed communication
and assessments in each business unit. The results presented here can be used to help
managers better understand supply chain innovation. They are useful for evaluating specific
areas of innovation activities, allowing managers to strategically control and manage the most
important areas of supply chain innovation in business processes.
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3.2. Limitations and Future Research
The data come from the apparel and textile industry in China. Future studies should contrast

with other industries (e.g. the automotive industry) in different countries (e.g. South Korea)
to increase the generalizability of my results.
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Desbarats et al. (1999) A42 X X X X X X X X
Eschenbacher et al. (2011) A43 X X X X X X
Ettlie and Pavlou (2006) Ad4 X X X X X X X
Ferrer et al. (2011) A45 X X X X X X

Fine et al. (2013) A46 X X X
Gadde et al. (2013) A47 X X X X X X X
Gebauer et al. (2011) A48 X X X X X X X X
Gligor and Holcomb (2012) A49 X X X X
Gnyawali and Srivastava (2013) AS50 X X X X X
Golgeci and Ponomarov (2013) AS51 X X X X X X X X
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Grawe (2009) AS52 X X X X X X

Gualandris and Kalchschmidt AS3 X X X X X X X
(2014)

Gualandris and Kalchschmidt AS4 X X X X X X X
(2016)

Gunasekaran et al. (2008) AS55 X X X X X X
Hansen et al. (2009) A56 X X X X
Harland et al. (2003) AS57 X X X X X X
Hazen et al. (2012) A58 X X X X X X

He et al. (2014) A59 X X X X X X X

He et al. (2017) A60 X X X X X X
Holmstrom and Partanen (2014) A61 X X X X X X X
Homburg et al. (2004) A62 X X X X X X X
Hoole et al. (2005) A63 X X X X X

Hsieh and Tidd (2012) Ab4 X X X X X X X
Hult et al. (2002) A65 X X X X X X

Hult et al. (2010) A66 X X X X X X

Huo et al. (2013) A67 X X X X X X X

Ireland and Webb (2007) A68 X X X X X X
Isaksson et al. (2010) A69 X X X X X X X
Isaksson et al. (2016) AT0 X X X b X

Jajja et al. (2017) ATl X X X X X X X
Jayaram and Pathak (2013) AT2 X X X X X X
Jayaraman and Luo (2007) AT73 X X X X X X X

Jean et al. (2012) AT4 X X X X X X X

Jean et al. (2014) AT5 X X X X X X X

Johnsen et al. (2011) AT76 X X X X X X

Juttner and Maklan (2011) AT7 X X X X X

Kache and Seuring (2017) AT8 X X X X X X X

Kang et al.(2007) AT9 X X X X X X

Khan et al. (2012) A80 X X X X X X X

Kim and Oh (2005) A81 X X X X X X X
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Kim et al. (2010) A82 X X X X X X
Koufteros et al. (2007) A83 X X X X X X X
Koufteros et al. (2012) A84 X X X X X X

Kuhne et al. (2013) A85 X X X X X X

Lau et al. (2007) A86 X X X X X X X X X

Lau et al. (2011) A87 X X X X X X X X

Lee et al. (2011) A88 X X X X X X X X

Lee et al. (2014) A89 X X X X X X X X

Li et al. (2006) A90 X X X X X X X X X

Liao and Kuo (2014) A91 X X X X X X X X X
Lui et al. (2016) A92 X X X X X X
MacCarthy et al. (2016) A93 X X X X X X X
Malhotra et al. (2005) A9%4 X X X X X X X
Mclvor and Humphreys (2004) A95 X X X X X
Melnyk et al. (2009) A96 X X X X X X X X
Melnyk et al. (2010) A97 X X X X X X X X
Miao et al. (2012) A98 X X X X X X
Modi and Mabert (2010) A99 X X X X X
Munksgaard et al. (2014) A100 X X X X X X X X
Narasunha(n2 g?g)Narayanan A101 X X X X X X
Ojha et al. (2016) A102 X X X X X X X

Oke et al. (2013) A103 X X X X X X
Pagell et al. (2004) A104 X X X X X X X X
Peng et al. (2013) A105 X X X X X X
Pero et al. (2010) A106 X X X X X X X
Petersen et al. (2005) A107 X X X X X X
Radas and Bozic (2009) A108 X X X X X X
Ranganathan et al. (2011) A109 X X X X X X X X X
Robertson et al. (2002) Al110 X X X X X X X X
Roh et al. (2014) Alll X X X X X X X X

Roy and Sivakumar (2010) Al12 X X X X
Roy et al. (2004) Al13 X X X X X X
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Saenz et al. (2014) All4 X X X X X X X
Salvador and Villena (2013) All5 X X X X X
Samiee et al. (2008) All16 X X X X X X X
Sampson and Spring (2012) All7 X X X X X
Sanders et al. (2005) Al118 X X X X X X
Sanders et al. (2008) Al119 X X X X X X X
Sarkis et al. (2012) A120 X X X X X X X X
Sawhney et al. (2006) Al121 X X X X X X X X X
Schaltegger and Burritt (2014) Al122 X X X X X
Schoenherr and Swink (2012) Al123 X X X X X X
Shavarini et al. (2013) Al24 X X X X X X
Singh and Gregory (2008) Al25 X X X X X X X X
Singhal and Singhal (2002) Al26 X X X X X X X
Skippari et al. (2017) Al127 X X X X X X X X X
Soosay and Hyland (2008) Al28 X X X X X X
Soosay et al. (2008) A129 X X X X X X X X
Storer et al. (2014) A130 X X X X X X X X

Tan et al. (2015) Al131 X X X X X X X
Teichert and Bouncken (2011) A132 X X X X b X
Trautrims et al. (2017) A133 X X X X X X X
Turkulainen and Swink (2017) Al134 X X X X X X X X
Tomlinson and Fai (2013) A135 X X X X X X X
Tracey and Neuhaus (2013) A136 X X X X X X X X
Vanpoucke et al. (2009) A137 X X X X X X X X
Vickery et al. (2003) A138 X X X X X X X X

von Massow and Canbolat (2014) | A139 X X X X
Wagner and Bode (2014) A140 X X X X X X X
Wagner et al. (2010) Al41 X X X X X X X
Wagner et al. (2012) Al42 X X X X X X X
Wakolbinger and Cruz (2011) Al43 X X X X
Wang et al. (2011) Al44 X X X X X X X
Wong et al. (2011) A145 X X X X X X
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Wong et al. (2013) A146 X X X X X
Wu et al. (2013) Al147 X X X X X
Wynstra et al. (2010) A148 X X X X X
Yaibuathet et al. (2008) A149 X X X X X X X
Yeniyurt et al. (2014) A150 X X X X X
Yeung et al. (2008) Al51 X X X X X X
Yin et al. (2018) A152 X X X X X X
Young et al. (2000) A153 X X X X X
Zhang et al. (2002) Al154 X X X X X X
Zimmermann et al. (2016) A155 X X X X X
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Appendix C - Coded articles: Topic areas and Level of analysis

Contribution

Perspective

Level of analysis

Topic areas

Demographic Organizational action Outcome
=
g 2 2.8 £
S g 2= 81 2| = | 2 >
Author Sample origin Respondent | Respondent g 2 g 2 | S| 8| ¢ 3 =
Origin Type a = g o & 5 5} o 2 g
E Sl - | g | 5| 2 |3|E| 2| &z
= = | E| E |l e | B 58S |E 3| £ & g
2 2 N 5} LE = B = =T I - = g
= 2 = R3) 5.2 o .Z = = = o 3 = @
= &) < o} = 5 =25 S =] = 15 &)
E 2| 2| 58 | 22 | BE |2| 8| 5| g
= S 5 50 g = g2 2 5 =
8 = ° 3 8| 2| 8 2 3
Z b £ 2 2 3 3 gs| o
=) ¥ S8 | Q@ 5|7
Q < O = 83
_ S =3
Ageron et al. | Case study: 50 interviews Not Manufacturing
) o X X X X X X | x | x
(2013) supply chain managers specified and others
Aitken and .
Harrison SC;Stf(:)rStudy- Car crash repair UK. Manufacturing X X X X X | x X X X
(2013)
Allred et al Survey: 505 firms involved; Manufacturing/
(2011) * | Case study: 51 for Period 1 Global Retailing/ X X X X | X X
(58 for Period 2) Servicing
Amit and Case study: 59 e-business Europe/ Servicin X X X X
Zott (2001) | firms U.S. &
Australia/
China/
Hong
Anderson et Survey: 309 firms - Kor}g/ -
al. (2011) customers of large India/ Not specified X X X X X | x X
' multinational 3PL providers | Japan /New
Zealand/
South
Korea/
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Singapore

Archer et al Survey: 173 anadiz.m Distributiqn/
(2008) " | small and medium-sized Canada Manufacturing/
enterprises Retailing
Arepd and Survey: 421 managers of Eurqpe/ .
Wisner . Mexico/ Manufacturing
(2005) supply and production US.
Arlbjorn and .
Milikelsen Survey: .843 manufacturing Denmark Manufacturing
(2014) companies
Azadegan et | Survey: 136 manufacturers .
al. 2011) | & 272 of their suppliers US. Manufacturing
Supply chain networks
using SDC Platinum (SDC)
and Connexiti data from
Basole et al. 20(.)5 to 2009; .
(2016) Using actual patent data U.S. Not specified
from the USPTO and
Classification and Search
Support Information
System (CASSIS) Database
Bastl et al.
(2013)
Beh et al Case study: interviews with
(2016) ’ Managers of 2 second-life Malaysia Manufacturing
retailers
Bello et al.
(2004)
Bendoly et | Survey: 169 unique Not .
al. (2012) | publicly traded firms specified | Manufacturing
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Berghman et

Survey: 182 marketing
manager (large

Netherlands

Not specified

al. (2012) organizations)/ CEO (small
companies)
Beske-
Janssen et al.
(2015)
Billington Case study: 16 multi- Not
and Davidson | national companies and 2 specified Servicing
(2013) NGO companies
Bitner et al. | Case study: YRC ..
(2008) Worldwide Us. Servicing
Bl(zrzlz)elgt) al. glrlrrr\lzsey 238 manufacturing Germany Manufacturing
Case study: two companies
Bo(dz%yogt) al | customer and supplier - U.S. Manufacturing
for Sun Microsystems
Borgatti and
Li (2009)
Brun and Case studies: 3 brands -
Castelli Fratelli Rossetti, Bric's, Italy Retailing
(2008) Parah
Brun et al. Multiple case studies - 12 .-
(2008) e tailep;s Italy Retailing
Multiple case studies - 2
similar auto air
conditioning system’s
- development projects
leb l(gzlgig)et carried out by Denso S el\cl?ftie d Manufacturing
’ Thermal System (DNTS) p
for two competing
carmakers, 12 interviews
conducted.
Cai et al.
(2009)
Caniato et al. | Case study, 13 fashion .-
(2014) company Italy Retailing
Cao and Survey: 211 manufacturing U.S. Manufacturing
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Zhang (2010)

Firms

Cao and Survey: 211 manufacturing .
Zhang (2011) | Firms U.S. Manufacturing

Caridi et al. | Survey: 54 manufacturin .
(2012) firms iyn furniture ¢ Ttaly Manufacturing

Carnovale . .

and Yeniyurt ilf;\;zoiiz Ifrl1rdl?12 tlrn Global Manufacturing
(2014) y
Construct a manufacturing
joint venture network by
Carnovale . .
and Yeniyurt using 1,158 automotive U.S. Manufacturing
manufacturers/ parts
(2015) .
suppliers over a 19-year
period (1985-2003)
Chen and Survey: 221 buying firms’
Paulraj top purchasing/supply U.S. Buying
(2004) management executives
Chen et al. Survey: 157 IT services Taiwan Servicing
(2011) companies
Survey: 260 senior
Cheng et al. Ezgzgg:;ifcgszir?cged Taiwan Manufacturin
(2014) & p , g
managers of manufacturing
firms
Choi and
Krause
(2006)

Chong and | Survey: 256 companies in . ..
Zhou (2014) | healthcare industry Malaysia Servicing
Claycomb et | Survey: 152 U.S. .

al. (2005) Manufacturers us. Manufacturing

Cohen et al.

(2000)

Coltman et

al. (2010)

C:f%;ggg)et Survey: 489 firms spel\cl?ftie d Not specified
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Daugherty et
al. (2011)

Survey: 304 executives of
firms

China

Logistics/
Manufacturing/
Marketing/
Operations/
Supply chain

Desbarats et
al. (1999)

Eschenbacher
et al. (2011)

Ettlie and
Pavlou
(2006)

Survey: 72 auto company
managers

Not
specified

Manufacturing

Ferrer et al.
(2011)

Case study: Road freight
service firms

Australia

Servicing

Fine et al.
(2013)

Gadde et al.
(2013)

Gebauer et
al. (2011)

Multiple case studies -
eight captial goods
manufacturing companies

Europe

Manufacturing

Gligor and
Holcomb
(2012)

Gnyawali
and
Srivastava
(2013)

Golgeci and
Ponomarov
(2013)

Survey: 114 management
executives

Europe/
U.S.

Logistics/
Operations/
Purchasing

Grawe
(2009)

Gualandris
and
Kalchschmidt

Survey: 77 manufacturing
firms

Italy

Manufacturing
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(2014)

Gualandris
and Survey: 86 manufacturin .
Kalchschmidt | firms y & Italy Manufacturing X
(2016)
Gunasekaran
et al. (2008) X
Hansen et al.
(2009)
Harland et al. | Case study: 4 four case Germany/ h?;i;‘;:::ﬁﬁf; /
(2003) studies in electronics sector U.S. .
Operations
Hazen et al.
(2012) X
He et al. Survey: 320 CEO/ general Global Manufacturing/
(2014) managers Operation
He et al.
(2017) X
Holmstrom
and Partanen
(2014)
Homburg et E}urvey. 280 E tS & 234 Germany/ Not ified
al. (2004) erman marketing US. ot specifie X
managers
Hoole et al.
(2005)
Hsieh and Case study: 52 interviews Taiwan Servicing
Tidd (2012) | for firms
Survey: transportation
Hult et al. company, USA-141 .
(2002) internal customers, 115 U.S. Servicing
corporate buyer, 58 external
supplier
Hult et al. Survey: 273 supply chain Not Manufacturing/
(2010) manager specified Servicing
Huo et al. Survey: 617 manufacturers China Manufacturing
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(2013) in China
Ireland and
Webb (2007)
Isaksson et
al. (2010)
Isaksson et | Survey: 230 firms in Hi- .
al. (2016) Tech s};:ctors us. Manufacturing
Survey: 296 firms
(automotive/ chemical
Jajja et al. rocess/ engineering/ fast Pakistan/ .
gJ2017) f)noving cor;gsumer g%)ods/ India Manufacturing
pharmaceutical/ textile/
telecommunications)
Jayaram and | Survey: 432 manufacturing Not
Pathak firms (high value-added/ specified Manufacturing
(2013) high technology products)
Jayaraman
and Luo
(2007)
Jean et al. Survey: 23§ Taiwanes.e . '
(2012) executives in electronic Taiwan Manufacturing X
industry
Jean et al. Survey: 170 multinational . .
(2014) autom}(])bile suppliers China Manufacturing x
Case study: 3 in-depth case
Johnsen et al. stud.ies of NPD Projec.ts (39 Not .
2011) .seml-struct.ured interviews specified Manufacturing X
in automotive/
telecommunications)
Case study: 28 semi-
structured interviews of
Juttner and | three global supply chains
Maklan from different industries - Europe Not specified X
(2011) cabling/specialty chemical

products/wood/timber
wholesaler.
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Kache and Delphl §tudy: 20
. international experts Not .
Seuring . oo Not specified X
(management consulting specified
(2017) .
companies)
Kang et
al.(2007)
Case study: interviews
supply chain managers,
Khan et al. design mapgers,'key .
personnel in design, UK. Retailing
(2012) ;
procurement, sourcing and
logistics of a fashion
retailer
Kim and Oh Case study: Kor.ean -
telecommunications Korea Not specified X
(2005)
company
Kim et al. Survev: 184 companies Not Manufacturing/ X
(2010) Y: p specified Retailing
Koufteros et . .
al. (2007) Survey: 157 films U.S. Manufacturing
Koufteros et ) .
al. (2012) Survey: 157 films U.S. Manufacturing X
Customer/
Kuhne et al. Survey: 270 firms Europe Manufacturer/ X
(2013) .
Supplier
Lau et al Survey: 251 manufacturing
’ firms (Electronics/ Plastics/ | Hong Kong | Manufacturing X
(2007)
Toys)
Lau et al Survey: 251 manufacturing
’ firms (Electronics/ Plastics/ | Hong Kong | Manufacturing X
(2011)
Toys)
Lee et al. . South -
(2011) Survey: 243 hospitals Korea Servicing
Lee et al. ) . .
(2014) Survey: 133 firms Malaysia Manufacturing X
Lietal. L .
(2006) Survey: 196 organizations U.S. Manufacturing
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Liao and Kuo

Survey: 127 firms of Thin-
Film Transistor Liquid

Taiwan

Manufacturing

(2014) Crystal Display (TFT-LCD)
industry
Survey: 146 U.S. listed
Lui et al. firms (adopted radio .
(2016) frequency identification, Us. Manufacturing X
RFID)
MacCarthy et
al. (2016)
Malhotra et | Case study: 13 IT Not Servicin
al. (2005) enterprises specified J
Mclvor and | Case study: 35 companies
. . Not .
Humphreys | in electronic component specified Manufacturing X
(2004) sector P
Melnyk et al. Survey:.4.5 respondents (22 Not -
academicians 23 . Not specified X
(2009) .. specified
practitioners)
Melnyk et al. X
(2010)
Miao et al. Survey: 157 mid- . .
(2012) management in firms China Manufacturing
Modiang | o 18 e
Mabert P U.S. Manufacturing
year over the years 1987-
(2010)
96)
Case study: 4 case study .
. . Danish/ .
Munksgaard | companies (all running Manufacturing/
S . Denmark/ gy X X
etal. (2014) | supply chain innovation Servicing
. Sweden
projects)
Narasimhan
and
Narayanan
(2013)
Ojha et al. . . Manufacturing/
(2016) Survey: 128 firms U.S. Servicing X
Oke et al. Survey: 207 manufacturing . .
(2013) firms Australia Manufacturing X
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Pagell et al Case study: 11 different
" | plants from 11 distinct U.S. Manufacturing
(2004) .
companies
Austria/
Finland/
. Sweden,
Per;% f:t; al. S;lrvtey. 238 manufacturing Germany/ Manufacturing X
(2013) prants Ttaly/
Japan/
Korea/ U.S.
Multiple case studies -
electric car & alternators,
Pero et al. worldwide electro-valve Not Manufacturing X
(2010) producer, worldwide specified
apparel industry, weapon
producers
Petersen et Manufacturing/
Survey: 134 firms Global Non-
al. (2005) .
manufacturing
Blzgfcasﬁ)r:)d% Survey: 448 SMEs Croatia Mag;lrfjicctiu;;ng/ X
Ranganathan . Canada/ Manufacturing/
et aig: (2011) Survey: 249 firms U.S. Servicing : X
Australia/
New
Robertson et | Case study: international Zealand/ Manufacturing
al. (2002) steel manufacturer South Asia/
South-east
Asia
R(O;O?Z?l' E?Ir::y 559 manufacturing Global Manufacturing X
Roy and
Sivakumar X
(2010)
Roy et al. X
(2004)
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Case study: 23 semi-

Saenz et al. | structured interviews Not Not specified X
(2014) including focal buyers/ specified
strategic suppliers
Austria/
Germany/
Finland
Salvador and | Survey: 238 plant directors Italy/
Villena in electronics/ machinery/ Japan/ Manufacturing
(2013) transportation equipment South
Korea/
Sweden/
U.S.
Samiee et al.
(2008) X
Samp son and Survey: 1,380 customer Not ..
Spring oo Servicing X
(2012) roles survey responses specified
Sanders et al. Survqy: 242 first-ti'er OEM '
(2005) suppliers (electronic U.S. Manufacturing X
computer industry)
Sanders et al. Surve.y: 241 first—ti'er OEM '
(2008) suppliers (electronic U.S. Manufacturing X
computer industry)
Sarkis et al.
(2012) x
Survey: 54 managers (a
Sawhney et large qulic company i‘? Not -
al. (2006) energy 11.1dus.try/ a midsize specified Not specified
private firm in food
industry)
Schaltegger
and Burritt
(2014)
Schoenherr 27 Industries
. Survey: 403 supply chain including
and Swink . Global - X
(2012) executives/ managers Manufagturmg/
Retail etc
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Shavarini et

Survey: 160 companies for

food industry and chemical Iran Manufacturing
al. (2013) industry (detergents)
Singh and . . OEM/ .
Gregory Multiple case studies - 11 Global Manufacturing/
(2008) supply networks sectors Retailing/
Servicing
Singhal and
Singhal
(2002)
Brand owner/
Skippari et | Case study: firms from all Finland Maﬁ:{;ﬁﬁg/ng/ X
al. (2017) parts of supply chains Servicing/
Producing
Soosay and .
Hyland Sr?sieniteli(ilg, /?ilrlrsltlrahan Australia Manufacturing
(2008) & g
Soosay et al. | Case study: interviews 23
(2008) managers in 10 case studies
Storer et al. | Survey: 412 respondents . .
(2014) Australian supply chain Australia Manufacturing
Tan et al. Case study: leading . .
(2015) eyeglasses manufacturer China Manufacturing
Teichert and | Survey: 241 small- and Not
Bouncken mid-sized companies (high- specified Not specified X
(2011) tech sector) P
Trautrims et | Case study: a premium car .
al. (2017) manufactli]rer b Europe Manufacturing X
Turkulal'nen Survey: 203 firms (various Not .
and Swink . . . Manufacturing X
(2017) industries) specified
Tomlinson
and Fai Survey: 371 SMEs UK. Manufacturing X
(2013)
Tracey and X
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Neuhaus
(2013)

Survey: 300 firms in
primary goods/ chemical/

Varllp ozuoc(l)(ge ot pharmaceutical/ consumer Nf)ft. d Manufacturing
al. ( ) goods/ media & informatics spectlie
industries
Vickery et al. | Survey: 57 firms .
(2033) (autorflotive industry) Us. Manufacturing
von Massow
and Canbolat
(2014)
Survey: 367 firms
(Automotive/
Wagner and | Chemicals/pharmaceuticals/ .
Bodge (2014) | Consumer goods/ Germany Manufacturing
Electronics/ Industrial
machinery)
Survey: 45 firms;
Wagner et al. Analy}s]is: PLS structural Nf)t. Manufacturing
(2010) model specified
Wagner et al. .Survey:.67 supplier . Not .
2012) integration projects in 16 specified Manufacturing
firms
Wakolbinger
and Cruz X
(2011)
Wang et al. . . .
(2011) Survey: 315 firms China Manufacturing X
Wong et al Survey: 151 Thailand’s
(2011) " | automotive manufacturing Thailand Manufacturing X
plants
Wong et al Survey: 151 first-tier
(2013) " | automotive suppliers & Thailand Manufacturing X
automakers
V}’;Oelt;;l. Survey: 289 firms U.S. Maﬁi{:icltil:gmg/
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Wynstra et al.

Survey: 161 companies

(production suppliers to Sweden Manufacturing
(2010)
car/ truck manufacturers)
. China/
Y:bl(lggz)eg)et Survey: 458 firms Japan/ Manufacturing
’ Thailand
Survey: 144 firms (Tier 1
Yeniyurt et | production suppliers of .
al. (2014) Original Equipment Us. Manufacturing
Manufacturers(OEMs))
Yeung et al. | Survey: 225 electronics .
(2008) manufacturing firms Hong Kong | Manufacturing
Yin et al.
(2018)
Case study: furniture,
Young et al. | industrial printing, Not .
(2000) electronic component, specified Manufacturing
pharmaceutical companies
Zhang et al.
(2002)
Zimmermann

et al. (2016)
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Appendix D - Theories and models used in the previous supply chain innovation research

Theory and Models References N
Absorptive capacity [A147] 1
theory

Agency theory [A92], [A93] 2
Ambidexterity theory |[A145], [A146] 2
Capability-based theory |[A48], [A93], [A124], [A154] 4
Cognitive theory [A18] 1
Coalition theory [A11], [A87] 2
Complementarity

theory [A19] I
Competence theory [A154] 1
Contingency theory [A26], [A64], [A81], [A93], [A134], [A144], [A145], [A146] 8
Coordination theory [A120] 1
Innovation theory* [A4], [A37], [AS8], [A147] 4
Dynamic capabilities [A51] 1
theory

Ecological

modernization theory [A12], [A120] 2
Emerging theory [A82] 1
Institutional theory [A13], [A34], [A66], [AT75], [A92], [A93], [A120], [A122] 8
Interaction theory [A113] 1
Internalization theory |[A93] 1
g‘égfyl:ﬂge'based [A8], [A52], [A72], [A79], [A103], [A105], [A109], [A112], [A114], [A142], [A155] 11
Knowledge transfer [AL7] 1
theory

Network theory™*** [A4], [A21], [A29], [A31], [A74], [AT76], [A83], [A107], [A113], [A122], [A155] 11
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Organizational

information processing [[A94], [A105], [A111], [A123], [A137], [A145], [A146] 7

theory

Organizational

the%)ry**** [A14], [A15], [A24], [A32], [A76], [A8T7], [A104], [A107], [A119], [A142] 10

Random utility theory |[A5] 1

Real options theory [A66] 1

Relational theory*#*#* |[A2], [A9], [A13], [A28], [A54], [A93], [A107], [A112], [A113], [A145], [A146], [A155] 12

Resource advantage

theory g [A3], [AS5], [A31], [A52] 4

Resource-based [A3], [A4], [A12], [A28], [A33], [A37], [A41], [A45], [A47], [A51], [AS2], [AS3], [A54], [A56],

theory i [A59], [A65], [A73], [A84], [A86], [A8T], [A91], [A93], [A102], [A105], [A109], [A111], [A120], 36
[A123], [A124], [A128], [A130], [A132], [A142], [A151], [A154], [A155]

Resource dependence |\ o1 14151 [A68]. [A71]. [A74]. [A103]. [A137] 7

theory

Reverse logistics theory |[A73] 1

Situated learning theory |[A113] 1

Social capital theory [AS8], [A68], [A103] 3

Social exchange theory |[A150] 1

Stakeholder theory [A53], [A120] 2

tsl:gi‘;%}:*"*l:f;‘f [A32], [A40], [A41], [Ad9] 4

Structural holes theory |[A31] 1

Supply network theory |[A125] 1

System dynamics theory |[A96] 1

Theory of combinatorial

techno)iogical evolution [A61] !

Theory of constraints |[A25], [AS55] 2

Theory of modular

[A115]
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systems

Theor:y of partner [A33] 1
selection

Theory of swift and [A99] 1
even flow

Transaction cost A2], [A4], [AS], [AT], [A8], [A28], [A35], [A47], [A59], [A68], [AT5], [A86], [A87], [A93], [A102],

[
economics {2122} [A106], [A107], [A113], [A116], [A118], [A119], [A137], [A138], [A140], [A142], [A151], 28
Trust theory [A60] 1
Unified service theory |[A117] 1
Value-chain analysis [A4], [A93] 2

* “Innovation theory” includes “Diffusion of innovation theory”/ “Innovation theory”/ “Innovation diffusion theory”/ “Schumpeter's theory of
innovation”

** “Knowledge-based theory” includes “Knowledge-based theory”/ “Knowledge-based view”
#k% “Network theory” includes “Network theory”/ “Network governance model”/ “Social network theory”

#kA% “Organizational theory” includes “Organizational theory”/ “Organizational design theory”/ “Organizational behavior theory”/
“Organizational learning theory”

wkAsk “Relational theory” includes “Relational theory”/ “Relational contracting theory”/ “Relational exchange theory”/ “Relational
marketing theory”/ “Relational view theory”/ “Relationship theory”

wkAsk® “Resource-based theory” includes “Resource-based theory”/ “Resource-based view”

wkHxEEF “Strategic choice theory” includes “Strategic choice theory”/ “Strategic management theory”/ “Strategic structure-performance
framework/ theory”

# Some articles counted more than once because they apply more than one theory.
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Appendix E - Theoretical perspectives

The five theoretical perspectives proposed to account for the phenomena of supply chain
innovations:

* Knowledge-based theory

* Organizational theory

* Transaction cost economics
* Relational theory

* Resource-based theory

Below is a brief description of each theory.

Knowledge-based theory

The knowledge-based view sees knowledge as the strategic resource of the firm (Nonaka et
al., 1991; Kogut and Zander, 1992; Thompson and Walsham, 2004; Grawe, 2009; Jayaram
and Pathak, 2013). Proponents of this theory argue that knowledge-based resources are
socially complex and have heterogeneous knowledge bases. They are difficult to imitate and
lead to varying firms’ capabilities (Grant, 1996). For example, managerial IT knowledge is
one of the critical resources for effective IT diffusion/assimilation among/within firm
networks (Armstrong and Sambamurthy, 1999; Ranganathan et al., 2011). The theory
suggests that organizational capabilities integrate knowledge externally and internally to
perform different productive tasks (Kogut and Zander, 1992; Peng et al., 2013).

Organizational theory

Organizational learning is defined as the capability of an organization to process knowledge,
namely, to transfer, acquire, integrate, and create knowledge and modify its behavior to
reflect new cognitive situations to enhance its performance (Jerez-Gomez et al., 2005).
Camison and Villar-Lopez (2011) showed that the openness of firms resembles a climate in
which they welcome new internal and external ideas and perspectives. This culture promotes
creativity, agility, and innovativeness as ways to improve the work process.

Another important topic in organizational learning is the complex link between innovation
and knowledge search (Levinthal and March, 1981; Nohria and Gulati, 1996). The
organizational learning literature based on the behavioral theory of a firm has argued that a
firm’s contextual factors and its environment influence the search for external knowledge
(Chen and Miller, 2007). Specifically, this context affects the availability of resources and
limits their applications, similar to the abundance of external knowledge that can be used for
innovations. Both of these factors can affect a firm’s search strategy, as advanced in the
organizational learning literature (Argote et al., 2003). Search depth/search breadth are also
relevant concepts (Garriga et al., 2003).

Organizations learn when they encode inferences from experiences into conceptual
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frameworks and eventually into routines that guide their behavior (Arrow et al., 1962). Sherif
et al. (2006) also illustrated that successful disruptive IT innovations require paying active
attention to organizational learning with resources and to invest time in such learning
activities.

Relational theory

Mesquita et al. (2008) discussed relational theory as an inter-organizational theory,
suggesting that buyers and suppliers must invest efforts to enhance joint performance
outcomes in product development. Azadegan et al. (2011) also argued that sharing interfirm
resources leads to “jointly generated supernormal benefits,” while buyers’ and suppliers’
commitments to people, time, effort, and funding represent their significant investments
(Osborn and Hagedoorn, 1997; Petersen et al., 2005).

Resource-based theory

The focus of resource-based theory is internal to the firm and considers the firm as a bundle
of resources (Priem and Butler, 2001a). This theory has been widely advocated (Barney,
1991; Barney, 2001) and researchers have considered a firm’s internal technology resource
base as the key driver of innovation (Benner and Tripsas, 2012; Hitt et al., 2001; Hoskisson et
al., 1999). Firms with non-substitutable, valuable, and scarce resources can gain a sustainable
competitive advantage.

Transaction cost economics

Transaction cost economics (TCE) is related to almost all “make or buy” decisions in various
economic situations (Walker and Weber, 1987; Williamson, 2008; Wallenburg, 2009; Kamann
and Van Nieulande, 2010; Anderson et al., 2011). This theory focuses on certain
characteristics of transactions that determine how transactions are pursued (Coase, 1937;
Williamson et al., 1975; Williamson, 1979; Arend and Wisnet, 2005). In addition, TCE
suggests that uncertainty should lead to vertical integration as internalization reduces
transaction costs and uncertainty in transactions (Williamson et al., 1975; Peng et al., 2013).
It provides distinct recommendations for efficient boundary setting on the basis of the
interplay between uncertainty, opportunism, bounded rationality, frequency of transactions,
and asset specificity (Gadde et al., 2013).
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