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ARTICLE INFO ABSTRACT

This paper aims to systematically review the supply chain innovation literature over the last 18 years. It ex-
amines 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. This paper 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, Han, and Chang (2006). This research identified and analyzed various topics related to the supply chain
innovation construct and showed that supply chain innovations can be studied at multiple analytical levels. It
also revealed that the field has largely relied on manufacturing firm-based samples and U.S. samples, limiting the
generalizability of the findings. The identification and analysis of relevant articles highlighted the need to
conceptualize the supply chain innovation construct and develop measurement scales to operationalize it. This
literature review is the first to focus on supply chain innovations, summarizing the development of the last
18 years and providing fruitful opportunities for future research. The results presented can be applied to the
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decision-making process of managers regarding supply chain innovations.

1. Introduction

Supply chain innovations can be defined as complex processes that
deal with environmental uncertainty and respond to customer needs by
using new technologies to improve organizational processes in new
ways (Lee et al., 2011). Ojha et al. (2016) stated that supply chain in-
novations are a relational phenomenon, cultural and cross-organiza-
tional, and that success ultimately leads to a “fairly continuous stream
of innovations overtime.” Isaksson et al. (2010) further illustrated that
the realization of supply chain innovations in the service sector can
show benefits to stable competitive advantage, sustainable develop-
ment, and services. Bello et al. (2004) argued that supply chain in-
novations include distributing activity sets and new investments to
channel participants, to increase revenue through high service effec-
tiveness and maximize joint profits by reducing costs through greater
operational efficiency.

Supply chain innovations can be defined in many ways. Coltman
et al. (2010) stated that supply chain innovations are vital across all
product and service categories for the provision of new services. Lee
et al. (2014) proposed that supply chain innovations can be used as
tools to improve organizational processes that require effective supply
chain management through interactions between distributors,

* Corresponding author.

manufacturers, customers, and suppliers. Therefore, the flexibility
needed to work with rapid changes in business environments, new
operational strategies, cost, consistent quality provision, and lead-time
reduction is required (Lee et al., 2014). Schoenherr and Swink (2012)
further elaborated that a firm should be able to use its innovation skills
if it has great process compliance, because company employees can
access and share information easily and effectively through established
rules, systems, procedures, and cross-functional relations. Supply chain
firms can coordinate and prepare to maintain alternative configurations
effectively. Cohen and Levinthal (1990) explained that supply chain
innovations can be enhanced by process compliance, which is a way to
effectively absorb (recognize, evaluate, assimilate, and apply) aspects of
supply and demand-side competence from the absorptive capacity
paradigm.

Regardless of how supply chain innovations are defined, the pro-
blems associated with these innovations are clearly multiple and varied.
As such, researchers have studied supply chain innovations in the field
of operations management, but also in marketing (Archer et al., 2008;
Cai et al., 2009; Jajja et al., 2017), IS (Jean et al., 2012; Storer et al.,
2014; Vickery et al., 2003), psychology (Aitken and Harrison, 2013),
and other fields. The supply chain innovation concept has become in-
creasingly important in business-to-business marketing research and
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practice, because of its potential effects on organizational outcomes,
including operational efficiency (Ranganathana et al., 2011; Yaibuathet
et al.,, 2008), service effectiveness (Claycomb et al., 2005; Coltman
et al., 2010; Harland et al., 2003; Sampson and Spring, 2012), economic
prosperity (Ageron et al., 2013; Huo et al., 2013), environmental pro-
tection (Melnyk et al., 2009; Miao et al., 2012), and social responsibility
(Isaksson et al., 2010; Lee et al., 2011). In this paper, we explore the
supply chain innovation construct in the domain of management with
the following objective:

The purpose of this paper is to inform business-to-business mar-
keters of the current state of supply chain innovation research in the
management field through a systematic and comprehensive review of
the literature.

This paper explores several contributions and provides several
findings for the literature.

1. This structured literature review is the first to focus on supply chain
innovations, summarizing the development of the past 18 years.

. This research identified and analyzed various topics related to the
supply chain innovation construct and showed that supply chain
innovations can be studied at multiple analytical levels. Future re-
search should consider multilevel effects and different levels of
analysis for supply chain innovations (Caniato et al., 2014; Singh
and Gregory, 2008).

. We found that supply chain innovation research has heavily relied
on manufacturing firm-based samples and U.S. samples, limiting the
generalizability of the findings. Future research should consider
using more diversity in sampling populations (Chen et al., 2011;
Cheng et al., 2014).

. We showed that a few studies on supply chain innovations have
focused on conceptualizing the supply chain innovation construct,
but have neglected the development of measurement scales for its
operationalization. We suggest that future research considers de-
veloping an empirically reliable and valid measurement of supply
chain innovations.

2. Literature review

2.1. Review of supply chain innovations

Supply chain innovations are a combination of information and
related technology developments and new marketing and logistic pro-
cedures to enhance service effectiveness, improve operational effi-
ciency, increase revenue, and maximize joint profits (Bello et al., 2004).
Based on this definition and a resource-based view, supply chain in-
novations consist of three key innovation activities: logistics-oriented,
marketing-oriented, and technological development-oriented innova-
tion 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,
Larsson, Gammelgaard, & Mentzer, 2005; Grawe et al., 2009). Ac-
cording 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 c) reduces organizational slack
requires a close, intensive, and coordinated information exchange be-
tween supply chain partners. Eschenbacher et al. (2011) illustrated that
supply chain innovation processes are a good example of inter-organi-
zational and distributed innovation processes (DIPs). Indeed, the out-
side 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 cus-
tomer research and innovative marketing-related services that meet
customer needs (Desbarats et al., 1999; Chen and Paulraj, 2004).
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Desbarats et al. (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 in-
novations (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 in-
novations 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 mu-
tually beneficial.

According to Lee et al. (2014), supply chain innovations help or-
ganizations achieve supply chain efficiency for effective customer value
creation, including rapid patient care processing, medical error reduc-
tion, and efficient data management, to positively influence organiza-
tional 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.
First, the theoretical contributions of the supply chain innovation lit-
erature were analyzed using Gregor's (2006) framework of theory
classification to identify the type of theory used in the literature.
Second, we 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, Dinev, and Xu (2011), the societal level
was included to study supply chain innovations across cultural or na-
tional regions.

2.2. Research methodology

The unit of analysis used in this review is supply chain innovations.
In this paper, we review previous theoretical and empirical studies of
supply chain innovations. 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 et al., 1999). A search of the
literature on supply chain, innovation, supply chain innovation, in-
strument development, scale validation, and measurement model was
undertaken to identify the relevant studies. Conference proceedings and
unpublished dissertations, theses, and working papers were excluded
from our study. Only published journal articles were included. This
paper is organized as follows. Section 2 provides an in-depth literature
review and Section 3 presents our findings. Fig. 1 shows the metho-
dological framework of this research.

First, we identified and searched the supply chain innovation lit-
erature in well-known academic databases (ABI/INFORM Global,
Academic Search Premier [EBSCO], Emerald Journals [Emerald],
JSTOR Business, and SAGE Journals). “Innovative supply chain,”
“Innovation,” “Supply chain,” and “Supply chain innovation” were used
as keywords, and approximately 2881 articles listed were related to
supply chain innovations.

Using the list of related studies and based on the definition of Bello
et al. (2004), we extracted logistics-oriented innovation activities,
marketing-oriented innovation activities, technological development-
oriented innovation activities, operational efficiency, service effective-
ness, and economic prosperity. We also extracted research related to
environmental protection and social responsibility using the definition
of Lee et al. (2011), which states that supply chain innovations
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Fig. 1. Methodology framework for research.

guarantee the safety and environmental protection of delivered pro-
ducts. These eight areas were chosen because of their frequent recur-
rence in the supply chain innovation literature.

We eliminated articles with a table of contents, articles listed twice,
and papers that did not focus on process innovation and product in-
novation published in journals with an innovation journal title at the
time of the screening. After eliminating 2726 articles, 155 remained.
These articles were then coded according to their topic areas, theore-
tical contributions, and levels of analyses. The results are presented in
Appendices B and C.

3. Findings

Table 1 shows the distribution of the reviewed articles across
leading journals. Appendix A lists the 155 journals found in our lit-
erature review.

We found that the majority of supply chain innovation articles
(61%) were published in Industrial Marketing Management (5%),
International Journal of Operations and Production Management (6%),
International Journal of Production Economics (13%), Journal of
Operations Management (10%), Journal of Supply Chain Management
(15%), and Supply Chain Management: An International Journal (12%).

The review revealed several important pieces of information on
supply chain innovation research. First, various topics related to the
supply chain innovation concept are of interest to business-to-business
marketers. Second, previous research on supply chain innovations has
rarely focused on the theoretical contributions of design and action and
mainly on explaining and predicting contributions. Third, supply chain
innovation research has largely relied on manufacturing firm-based
samples and U.S. samples. Finally, supply chain innovations can be
studied at multiple analytical levels. In the following sections, we fur-
ther investigate each of these issues and discuss the implications of our
findings.

3.1. Gregor's (2006) theory classification in supply chain innovation
research

By adapting Gregor's (2006) proposed framework to classify theories,
we 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 2 presents their
definitions, which have been adapted for our research.
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Table 1
Distribution of reviewed articles from leading journals.

Journal Number of articles

Academy of Management Journal

Academy of Management Perspectives

Academy of Management Review

California Management Review

Decision Sciences

Decision Support Systems

Expert Systems with Applications

Information & Management

International Journal of Information Management
The International Journal of Logistics Management
International Journal of Operations and Production
Management

International Journal of Production Economics
International Journal of Production Research
International Journal of Technology Management
Industrial Management and Data Systems

Industrial Marketing Management

Interfaces

Journal of The Academy of Marketing Science
Journal of Business Ethics

Journal of Business Research

Journal of Business Venturing

Journal of Engineering and Technology Management
Journal of Management Studies

Journal of Operations Management

Journal of Product Innovation Management

Journal of Purchasing and Supply Management
Journal of Supply Chain Management

MIS Quarterly

MIT Sloan Management Review

The International Journal of Management Science
Operations Management Research

Production and Operations Management

Production Planning and Control

Research Policy

Supply Chain Management: An International Journal
Strategic Management Journal 1
Technovation
Total =

8 O A WH R = O =

o= ENRNRR 00NN N

Fig. 2 and Appendix B show the coding of each article in our review
of theoretical contributions and Table 3 summarizes Appendix B in
terms of theoretical contributions to supply chain innovation research.
First, we found that supply chain innovation research has largely
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Table 2

Contributions to Theory: Definitions (Adapted from Gregor, 2006).
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Theory Type definition

Analyzing Describe the state of supply chain innovation or the need for supply chain innovation research.
Explaining Explain what is occurring but do not provide testable predictions.

Predicting Provide testable predictions without well-developed causal relationships

Explaining and Predicting
Design and Action

Explain what is occurring and provide testable predictions with causal explanations.
Specifically design a framework/tool for evaluating supply chain innovation.

700
600
500
400
300
200
100 =
— .

Analyzing Explaining

H Logistics-oriented innovation activities

Predicting

Explaining &
Predicting

Design & Action

m Marketing-oriented innovation activities

Technological development-oriented innovation activities

m Services effectiveness

® Environmental protection

Operation efficiencies

= Economic prosperity

Social responsibility

Fig. 2. Summary of theoretical classifications for supply chain innovation literature.

Table 3

Theoretical contributions in supply chain innovation literature (Adapted from Belanger and Crossler, 2011).

Theory type Topic areas.
Organizational action Outcome
Logistics- Marketing- Technological Operation Services Economic Environment Social
oriented oriented development-oriented Efficiencies Effectiveness Prosperity Protection Responsibility
innovation innovation innovation activities
activities activities
Analyzing 6 5 7 6 8 9 4 3
Explaining 14 20 18 19 21 22 8 5
Predicting 4 10 11 8 10 11 1 2
Explaining & 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

focused on explaining and predicting theoretical contributions, fol-
lowed by an explanation of these theoretical contributions. In addition,
only few articles discussed contributions of design and action. Although
research on supply chain innovations has increased, which can be lar-
gely attributed to the astronomical efforts needed to develop and va-
lidate constructs and measures of supply chain management, a com-
prehensive approach to construct development and measurement
remains non-existent (Chen and Paulraj, 2004). Govindarajan and

Kopalle (2006) argued that without formalizing the concept of in-
novativeness with a reliable and valid measure, it will be difficult to
conduct rigorous research to uncover the causes of the innovator's di-
lemma and identify mechanisms to help incumbents develop such in-
novations.

As shown in Table 3, most research in logistics-oriented innovation
activities, marketing-oriented innovation activities, technological de-
velopment-oriented innovation activities, operational efficiency,
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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 (2006) pointed
out that theory development begins with domain analysis and continues
with explaining and predicting theories. Supply chain innovation re-
search has benefited from this approach as there are no standardized
instruments for measuring supply chain innovations.

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 Table 3. We 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).

We found that the number of outputs for operational efficiency and
service effectiveness was comparatively high and consistent with eco-
nomic prosperity, as both operational efficiency and service effective-
ness can lead to fruitful economic outcomes (Bello et al., 2004). In
Table 3, we 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 logis-
tics-oriented innovation activities was half that of marketing-oriented
innovation activities and technological development-oriented innova-
tion activities when explaining and predicting the theory type. This
phenomenon is largely due to the analysis of technological develop-
ment using patent reports, information that is easily accessible and
publicly available (Benner and Tushman, 2002; Trautrims et al., 2017).
Desbarats et al. (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 typi-
cally 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 ex-
pertise). All of these factors may hinder the number of occurrences for
logistics-oriented innovation activities. We believe and expect to find
more explanation/prediction contributions in future supply chain in-
novation research. For example, Ferrer et al. (2011) pointed out that to
pursue a continual value adding process and create supply chain in-
novation 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 prac-
tices 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 innova-
tions. In terms of environmental aspects, Melnyk et al. (2009) empha-
sized 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 pro-
duct/process/supply chain innovations, and realigning performance
measures across the supply chain.
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A sustainable supply chain is one that can generate profits over an
extended period without harming the social or natural system (Pagell &
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 sustain-
able 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 sto-
rage 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 in-
novate 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
(Klassen & Vereecke, 2012; Marshall, McCarthy, McGrath, & Claudy,
2015; Pagell & Wu, 2009). As a result, radical sustainable supply chains
and innovative business strategies are generated, providing win-win
solutions for businesses (Khalid et al., 2015).

Gregor (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 innova-
tion activities, technological development-oriented innovation activ-
ities, 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 colla-
boration 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 in-
tegrating digital manufacturing technology to produce a subsystem. In
fact, researchers must have access to tools to advance their work in-
stead 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 pro-
cesses 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.

3.2. Categorizing the type of innovation by supply chain stage in supply
chain innovation research

Appendix B presents a classification of the supply chain innovation
literature, wherein studies are categorized by type of innovation ac-
cording to the supply chain stage. Table 4 presents a summary of the
journal articles.

Table 4 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 negotiating power than
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Table 4
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Summary of topic areas per supply chain stage in supply chain innovation research.

Supply chain stage Topic areas..

Organizational action Outcome Output

Logistics-oriented Marketing-oriented  Technological Operation Services Economy Environment Social

innovation innovation activities development-oriented Efficiencies Effectiveness

activities innovation activities
Supplier 9 32 31 25 30 33 4 2
Manufacturer 25 38 33 39 39 44 11 10
Retailer 7 9 7 8 10 10 1 2
Customer 2 3 3 3 3 3 0 0
Supplier + Manufacturer 9 19 18 17 18 21 7 5
Supplier + Retailer 3 3 3 2 2 3 0 1
Supplier + Customer 3 7 9 5 9 9 1 0
Manufacturer + Retailer 2 3 6 5 3 6 0 1
Supplier + Manufacturer + 2 7 7 7 7 7 0 0
Retailer
Supplier + Manufacturer + 7 10 9 9 10 10 3 1
Customer
Supplier + Retailer + 1 2 2 1 2 2 0 0
Customer
Supplier + Manufacturer + 4 6 8 5 8 8 0 1
Retailer + Customer
Number of (total) occurrence 74 139 135 125 141 155 27 23

suppliers in general and identifies a tendency to shift downstream
customer pressures to upstream suppliers (Yi et al., 2011). As shown in
Table 4, supply chain innovations have mainly occurred in the areas of
marketing-oriented innovation activities (64%), technological devel-
opment-oriented innovation activities (61%), and logistic-oriented in-
novation activities (60%) at the supplier, manufacturer, and “supplier
+ manufacturer” stages. As a result, upstream suppliers or manu-
facturers transform their business models through supply chain in-
novations to regain competitive advantages (MacCarthy et al., 2016).
They also improve their organizational process by using new technol-
ogies to meet their customers' needs (Lee et al., 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 + cus-
tomer” (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 pro-
cesses of many firms within that company's supply chain network bring
about the supply chain innovation concept by covering all innovative ac-
tivities that increase the effectiveness of the company's supply chain and
give the company a competitive advantage (Roy et al., 2004).

3.3. Sample characteristics in supply chain innovation research

To classify the supply chain innovation literature, we 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 re-
spondent origin. As explained below, we 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 C presents the detailed results.

3.3.1. Type of respondents
Supply chain innovation research has used samples from manu-
facturing firms typically used by business-to-business marketers to
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investigate different phenomena in the same situation. We found that
83% of previous studies used samples from manufacturing firms. Droge,
Claycomb, and Germain (2003) pointed out that the business-to-busi-
ness marketing literature tends to focus on the performance implica-
tions 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 in-
novations (Trautrims et al., 2017).

We 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 ex-
ample 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. We 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 con-
cerns than retailers or wholesalers and may have different behaviors in
supply chain innovations.

3.3.2. Origin of respondents

A comparatively large number of supply chain innovation studies
have focused on the U.S. Indeed, we found that 40% of the studies were
conducted on U.S. samples. We argue that different perceptions of
supply chain innovations and their effects can be obtained as in-
dividuals from different countries have different values, laws, and
cultures. In addition, Anderson, Potoc¢nik, and Zhou (2014)
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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 in-
dustries and countries can help understand whether the maturity and
evolution of supply chain innovation processes and supply chain re-
lationships 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 ar-
gued 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 sam-
ples from Japan.

We 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 coun-
tries (vs 20% of U.S. samples) addressed environmental protection, and
77% of samples from other countries (vs 23% of U.S. samples) ad-
dressed social responsibility. We assume that both cases include a large
portion of developing countries. Jajja et al. (2017) explained that ex-
panding the analysis to emerging economies will enable the identifi-
cation of patterns and diversities in the evolution of supply chain in-
novation practices across environments.

3.3.3. Non-sampled studies

Most studies have discussed supply chain innovation evolution,
concepts, and critical review research. However, no information was
requested from the participants as no construct was tested.

3.3.4. Summary

This section demonstrates that innovation research has largely re-
lied on manufacturing firm-based samples and U.S. samples, limiting
the generalizability of the findings on supply chain innovation prac-
tices, consequences, and attitudes. One possible explanation is the type
of journal sample used in our investigation, as only English language
journals were included. We expect future research to focus on supply
chain innovations from a sample perspective, as this topic is of great
interest to business-to-business marketers.

3.4. 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 5 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. We used the same
concept as MIS studies to analyze supply chain innovation research.
First, we found that most supply chain innovation research has been
examined at the organizational level compared with other levels.
Second, we 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.
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3.4.1. Levels of analysis in supply chain innovation research

Table 5 shows that supply chain innovation research has been
conducted mainly at the organizational level or the “individual + or-
ganizational” level, with about 97% of the 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 5, we 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. We also found that the number of outputs
for the organizational level was slightly higher than that of the “orga-
nization + 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 ad-
dition, most papers at the “individual + organizational” level of ana-
lysis may be related to the management of the organization's develop-
ment. 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, we 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 5 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 “orga-
nizational + societal” level of analysis. We 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 cus-
tomer 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. Mechan-
ized structures and cultures that are functionally oriented tend to dis-
courage communication across functions and encourage the creation of
measures optimized locally instead of globally (Pagell et al., 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 in-
novation literature, few studies have focused on the “group + organi-
zation” or “group + organization +societal” level of analysis. We
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). We 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 & Huberman, 1994; Myers, 1997).

Other research has typically provided or discussed the types of or-
ganizations that can be adopted in supply chain innovations. For ex-
ample, 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
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distributors and retailers. Similarly, Roy et al. (2004) illustrated that
Dell and Toyota motivate their suppliers to seek new business oppor-
tunities and derive competitive strength from upstream supply chain
innovations, creating sustainable buyer-seller relationships.

To conclude this section, we argue that future research should adopt
a multilevel perspective and not solely an “individual + organiza-
tional” perspective. Several levels should be taken into account si-
multaneously. 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 under-
stand how phenomena at one level of analysis are linked to those at
another level. In doing so, we can provide a rich and comprehensive
perspective of a given phenomenon, such as innovation. The in-
troduction 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 in-
novations 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 ex-
amples of supply chain innovations at the “individual + organizational
+ societal” level. Their CEOs involvement in the supply chain in-
novation process, especially for sustainability issues, are key to saving
money and energy, which in turn benefits society.

Yin, Stecke, and Li (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 cus-
tomer 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 organi-
zational 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, McKelvey, & Hiilsmann, 2008). According to Wu,
Yue, Jin, and Yen (2016), a smart supply chain is an interconnected
business system. Guo, Ngai, Yang, and Liang (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 activ-
ities are positively influenced by supply chain performance and sup-
plier-customer collaborations (Modi and Mabert, 2010; Henke & 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.

3.5. 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 de-
sign.

As shown in Appendix D, many theories and models have been used
in previous supply chain innovation research. Some of the most es-
sential theories/models have been used for further analysis, accounting
for 64% of occurrences in the reviewed articles. We 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 organiza-
tional theory (6%). Appendix E provides a brief introduction to these
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five theoretical perspectives.
4. Conclusions, research implications, and limitations

This paper presents a review of the supply chain innovation litera-
ture, focusing on research conducted over the last 18 years. We iden-
tified 155 studies that we aggregated and coded based on topic areas,
key constructs, theoretical contributions, and methodologies. Our ob-
jective was to provide an overview of past and present supply chain
innovation research to identify possible future research directions for
new and established researchers.

1. We identified various topics related to supply chain innovations and
revealed that supply chain innovations exist at multiple analytical
levels. We recommend that future research consider different ana-
lytical levels together with the multilevel effects of supply chain
innovations;

. We found that supply chain innovation research has heavily relied
on manufacturing firm-based samples and U.S. samples, limiting the
generalizability of the findings. We suggest that future research uses
broader and more diverse sampling populations;

. We revealed that supply chain innovation research has mainly used
the resource-based view because supply chain innovations are va-
luable, inimitable, rare, and non-substitutable resources. In addi-
tion, firms that realize supply chain innovations generally outper-
form their competitors (Barney, 1991; Barney, 2001).

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, ser-
vice 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 op-
erationalize this construct. Insufficient research may be due to the
lesser importance of supply chain innovations compared with tradi-
tional innovation topics, such as radical innovation, incremental in-
novation, or administrative innovation. We also believe that incon-
sistencies 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 reli-
able and valid instrument for measuring supply chain innovations. In
addition, we suggest developing a typology to label the supply chain
innovation construct and a method to conceptualize and operationalize
this construct.

This study has some limitations. First, the literature review in this
research focuses on academic journals only. Therefore, new research in
the same research area or a similar field may also appear in conference
papers and books, which we disregarded. Second, we limited the search
for articles to five online databases. Other academic journals may
provide a comprehensive picture of articles on supply chain innova-
tions. Finally, non-English publications were excluded from this study.
We believe that supply chain innovation research has also been dis-
cussed and published in other languages.
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Arlbjorn and Paulraj X X X X

(2013)

Azadegan et al. (2011) X X X X

Basole et al. (2016) X X X X

Bastl et al. (2013) X X X X

Beh et al. (2016) X X X X X X X X

Bello et al. (2004) X X X X X X X

Bendoly et al. (2012) X X X X X

Berghman et al. X X X X

(2012)

Beske-Janssen et al. X X X X X X X

(2015)

Billington and X X X X

Davidson (2013)

Bitner et al. (2008) X X X X X

Blome et al. (2013) X X X X

Boddy et al. (2000) X X X

Borgatti and Li (2009) X X X X

Brun and Castelli X X X X X

(2008)

Brun et al. (2008) X X X X X X

Cabigiosu et al. (2013) X X X X

Cai et al. (2009) X X X X X

Caniato et al. (2014) X X X X

Cao and Zhang (2010) X X X X

Cao and Zhang (2011) x X X X X

Caridi et al. (2012) X X X X

Carnovale and X X X

Yeniyurt (2014)

Carnovale and X X X X

Yeniyurt (2015)

Chen and Paulraj X X X X X X

(2004)

Chen et al. (2011) X X X X X

Cheng et al. (2014) X X X X X X

Choi and Krause X X X X

(2006)

Chong and Zhou X X X X X X

(2014)

Claycomb et al. (2005) x X X X X X

Cohen et al. (2000) X X X X X

Coltman et al. (2010) x X X X X X

Craighead et al. X X X X X X

(2009)

Daugherty et al. X X X X X

(2011)

Desbarats et al. (1999) x X X X X X

Eschenbacher et al. X X X X

(2011)

Ettlie and Pavlou X X X X X

(2006)

Ferrer et al. (2011) X X X X X

Fine et al. (2013) X X X

Gadde et al. (2013) X X X X X

Gebauer et al. (2011) x X X X X X

Gligor and Holcomb  x X X X X X

(2012)

Gnyawali and X X X

Srivastava (2013)

Golgeci and X X X X X X X

Ponomarov (2013)
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Grawe et al. (2009) X X X X X X

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

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

Gunasekaran et al. X X X X X X X

(2008)

Hansen et al. (2009)  x X X X X X X
Harland et al. (2003) X X X X X
Hazen et al. (2012) X X X

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

He et al. (2017) X X X X X

Holmstrom and X X X X X X

Partanen (2014)

Homburg et al. (2004) X X X X

Hoole et al. (2005) X X X X X X

Hsieh and Tidd (2012) x X X X X

Hult et al. (2002) X X X X

Hult et al. (2010) X X X X

Huo et al. (2013) X X X X X X X
Ireland and Webb X X X X X

(2007)

Isaksson et al. (2010) x X X X X X X X
Isaksson et al. (2016) X X X X

Jajja et al. (2017) X X X X X

Jayaram and Pathak X X X X X

(2013)

Jayaraman and Luo X X X X X X X X
(2007)

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

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

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

Juttner and Maklan X X X X

(2011)

Kache and Seuring X X X X X X

(2017)

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

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

Kim and Oh (2005) X X X X

Kim et al. (2010) X X X X X X

Koufteros et al. (2007) X X X X X

Koufteros et al. (2012) X X X X

Kuhne et al. (2013) X X X

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

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

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

Lee et al. (2014) X X X X X X X X
Li et al. (2006) X X X X X X

Liao and Kuo (2014) x X X X X X

Lui et al. (2016) X X X X X X
MacCarthy et al. X X X X X X X X
(2016)

Malhotra et al. (2005) X X X X X

Mclvor and X X X X

Humphreys (2004)

Melnyk et al. (2009) X X X X X X

Melnyk et al. (2010)  x X X X X X X

Miao et al. (2012) X X X X X X
Modi and Mabert X X X

(2010)

Munksgaard et al. X X X X X X

(2014)

Narasimhan and X X X X X X

Narayanan (2013)

Ojha et al. (2016) X X X X X

Oke et al. (2013) X X X X

Pagell et al. (2004) X X X X X X

Peng et al. (2013) X X X X X

Pero et al. (2010) X X X X X X

Petersen et al. (2005) X X X X X

Radas and Bozic X X X X

(2009)

Ranganathan et al. X X X X X X

(2011)

Robertson et al. X X X X X X

(2002)

Roh et al. (2014) X X X X X X

Roy and Sivakumar X X X X

(2010)

Roy et al. (2004) X X X X X
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Saenz et al. (2014) X X X X X

Salvador and Villena X X X X X

(2013)

Samiee et al. (2008) X X X X X X X
Sampson and Spring X X X X

(2012)

Sanders et al. (2005) X X X X X

Sanders et al. (2008) x X X X X X

Sarkis et al. (2012) X X X X X X X X
Sawhney et al. (2006) x X X X X X

Schaltegger and X X X X X
Burritt (2014)

Schoenherr and Swink x X X X X

(2012)

Shavarini et al. (2013) X X X X X

Singh and Gregory X X X X X X

(2008)

Singhal and Singhal X X X X X

(2002)

Skippari et al. (2017) x X X X X X

Soosay and Hyland X X X X

(2008)

Soosay et al. (2008) X X X X X X X

Storer et al. (2014) X X X X X X
Tan et al. (2015) X X X X X

Teichert and X X X X

Bouncken (2011)

Trautrims et al. (2017) X X X X X

Turkulainen and X X X X X X

Swink (2017)

Tomlinson and Fai X X X X X

(2013)

Tracey and Neuhaus  x X X X X X

(2013)

Vanpoucke et al. X X X X X X

(2009)

Vickery et al. (2003)  x X X X X X

von Massow and X X X X

Canbolat (2014)

Wagner and Bode X X X X X

(2014)

Wagner et al. (2010) X X X X X

Wagner et al. (2012) X X X X X

Wakolbinger and Cruz X X X

(2011)

Wang et al. (2011) X X X X X

Wong et al. (2011) X X X X X

Wong et al. (2013) X X X X X

Wu et al. (2013) X X X X
Wynstra et al. (2010) X X X

Yaibuathet et al. X X X X X X X
(2008)

Yeniyurt et al. (2014) X X X X

Yeung et al. (2008) X X X X X

Yin et al. (2018) X X X X X X

Young et al. (2000) X X X X

Zhang et al. (2002) X X X X X X X
Zimmermann et al. X X X X X X X

(2016)

Appendix C. Coded articles: Topic areas and Level of analysis

Author Sample origin Respondent Origin Respondent Type Contribution

Perspective

Level of analysis

Demographic

Individual Group Organization Societal

Ageron et al.  Case study: 50 interviews supply chain managers Not specified Manufacturing and X X
(2013) others
Aitken and Case study: Car crash repair sector UK. Manufacturing X
Harrison
(2013)

Global X
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Allred et al. Survey: 505 firms involved; Case study: 51 for Period 1 (58 for Manufacturing/
(2011) Period 2) Retailing/Servicing
Amit and Zott Case study: 59 e-business firms Europe/U.S. Servicing X
(2001)
Anderson Survey: 309 firms - customers of large multinational 3PL provi- Australia/China/Hong Not specified X
et al. (2011) ders Kong/India/Japan/New
Zealand/South Korea/
Singapore
Archer et al.  Survey: 173 Canadian small and medium-sized enterprises Canada Distribution/ X
(2008) Manufacturing/
Retailing

Arend and Survey: 421 managers of supply and production Europe/Mexico/U.S. Manufacturing X
Wisner (2005)
Arlbjorn and  Survey: 843 manufacturing companies Denmark Manufacturing X
Mikkelsen
(2014)
Azadegan Survey: 136 manufacturers & 272 of their suppliers u.s. Manufacturing X
et al. (2011)
Basole et al. Supply chain networks using SDC Platinum (SDC) and Connexiti U.S. Not specified X
(2016) data from 2005 to 2009; Using actual patent data from the USPTO

and Classification and Search Support Information System

(CASSIS) Database
Bastl et al. X
(2013)
Beh et al. Case study: interviews with Managers of 2 s-life retailers Malaysia Manufacturing X
(2016)
Bello et al. X
(2004)
Bendoly et al. Survey: 169 unique publicly traded firms Not specified Manufacturing X X
(2012)
Berghman Survey: 182 marketing manager (large organizations)/CEO (small Netherlands Not specified X
et al. (2012) companies)
Beske-Janssen X
et al. (2015)
Billington and Case study: 16 multi-national companies and 2 NGO companies Not specified Servicing X X
Davidson
(2013)
Bitner et al. Case study: YRC Worldwide u.s. Servicing X
(2008)
Blome et al. Survey: 238 manufacturing firms Germany Manufacturing X
(2013)
Boddy et al. Case study: two companies - customer and supplier - for Sun u.s. Manufacturing X
(2000) Microsystems
Borgatti and X
Li (2009)
Brun and Case studies: 3 brands - Fratelli Rossetti, Bric's, Parah Italy Retailing X
Castelli
(2008)
Brun et al. Multiple case studies - 12 retailers Italy Retailing X
(2008)
Cabigiosu Multiple case studies - 2 similar auto air conditioning system's ~ Not specified Manufacturing X
et al. (2013)  development projects carried out by Denso Thermal System

(DNTS) for two competing carmakers, 12 interviews conducted.
Cai et al. X
(2009)
Caniato et al.  Case study, 13 fashion company Italy Retailing X X
(2014)
Cao and Survey: 211 manufacturing Firms u.s. Manufacturing X
Zhang (2010)
Cao and Survey: 211 manufacturing Firms u.s. Manufacturing X
Zhang (2011)
Caridi et al. Survey: 54 manufacturing firms in furniture Italy Manufacturing X
(2012)
Carnovale and Survey: 217 firms in Automotive Industry Global Manufacturing X X
Yeniyurt
(2014)
Carnovale and Construct a manufacturing joint venture network by using 1158 U.S. Manufacturing X
Yeniyurt automotive manufacturers/parts suppliers over a 19-year period
(2015) (1985-2003)
Chen and Survey: 221 buying firms' top purchasing/supply management  U.S. Buying X X
Paulraj (2004) executives
Chen et al. Survey: 157 IT services companies Taiwan Servicing X
(2011)
Cheng et al. Survey: 260 senior managers/purchasing managers/experienced Taiwan Manufacturing X
(2014) managers of manufacturing firms
Choi and X
Krause (2006)
Chong and Survey: 256 companies in healthcare industry Malaysia Servicing X
Zhou (2014)

Survey: 152 U.S. Manufacturers u.s. Manufacturing X
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Claycomb

et al. (2005)

Cohen et al.

(2000)

Coltman et al.

(2010)

Craighead Survey: 489 firms
et al. (2009)
Daugherty
et al. (2011)

Survey: 304 executives of firms

Desbarats

et al. (1999)

Eschenbacher

et al. (2011)

Ettlie and Survey: 72 auto company managers

Pavlou (2006)

Ferrer et al. Case study: Road freight service firms

(2011)

Fine et al.

(2013)

Gadde et al.

(2013)

Gebauer et al. Multiple case studies - eight captial goods manufacturing com-
(2011) panies

Gligor and

Holcomb

(2012)

Gnyawali and

Srivastava

(2013)

Golgeci and Survey: 114 management executives

Ponomarov
(2013)
Grawe et al.
(2009)
Gualandris
and
Kalchschmidt
(2014)
Gualandris
and
Kalchschmidt
(2016)
Gunasekaran
et al. (2008)
Hansen et al.
(2009)
Harland et al. Case study: 4 four case studies in electronics sector
(2003)

Survey: 77 manufacturing firms

Survey: 86 manufacturing firms

Hazen et al.

(2012)

He et al. Survey: 320 CEO/general managers
(2014)

He et al.

(2017)

Holmstrom

and Partanen

(2014)

Homburg Survey: 280 U.S. & 234 German marketing managers
et al. (2004)

Hoole et al.

(2005)

Hsieh and Case study: 52 interviews for firms

Tidd (2012)

Hult et al. Survey: transportation company, USA - 141 internal customers,
(2002) 115 corporate buyer, 58 external supplier
Hult et al. Survey: 273 supply chain manager
(2010)

Huo et al. Survey: 617 manufacturers in China
(2013)

Ireland and

Webb (2007)

Isaksson et al.

(2010)

Isaksson et al. Survey: 230 firms in Hi-Tech sectors
(2016)

Not specified

China

Not specified

Australia

Europe

Europe/U.S.

Italy

Italy

Germany/U.S.

Global

Germany/U.S.

Taiwan
U.s.
Not specified

China

u.s.
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X
X X
Not specified X X
Logistics/ X X
Manufacturing/
Marketing/
Operations/Supply
chain
X
X X
Manufacturing X X
Servicing X
X
X
Manufacturing X X
X
X X
Logistics/Operations/ x X
Purchasing
X
Manufacturing X X
Manufacturing X X
X X
X X X
Distributions/ X
Manufacturing/
Operations
X X
Manufacturing/ X
Operation
X X
X
Not specified X X
X
Servicing X
Servicing X
Manufacturing/ X
Servicing
Manufacturing X
X
X X
Manufacturing X
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Jajja et al. Survey: 296 firms (automotive/chemical process/engineering/  Pakistan/India Manufacturing X X
(2017) fast moving consumer goods/pharmaceutical/textile/telecom-
munications)
Jayaram and  Survey: 432 manufacturing firms (high value-added/high tech-  Not specified Manufacturing X X
Pathak (2013) nology products)
Jayaraman X
and Luo
(2007)
Jean et al. Survey: 236 Taiwanese executives in electronic industry Taiwan Manufacturing X X
(2012)
Jean et al. Survey: 170 multinational automobile suppliers China Manufacturing X X
(2014)
Johnsen et al. Case study: 3 in-depth case studies of NPD projects (39 semi- Not specified Manufacturing X X
(2011) structured interviews in automotive/telecommunications)
Juttner and Case study: 28 semi-structured interviews of three global supply Europe Not specified X X
Maklan chains from different industries - cabling/specialty chemical
(2011) products/wood/timber wholesaler.
Kache and Delphi study: 20 international experts (management consulting  Not specified Not specified X X
Seuring companies)
(2017)
Kang et al. X
(2007)
Khan et al. Case study: interviews supply chain managers, design mangers, U.K. Retailing X
(2012) key personnel in design, procurement, sourcing and logistics of a
fashion retailer

Kim and Oh Case study: Korean telecommunications company Korea Not specified X X
(2005)
Kim et al. Survey: 184 companies Not specified Manufacturing/ X X
(2010) Retailing
Koufteros Survey: 157 films u.s. Manufacturing X
et al. (2007)
Koufteros Survey: 157 films u.s. Manufacturing X X
et al. (2012)
Kuhne et al. Survey: 270 firms Europe Customer/ X X
(2013) Manufacturer/

Supplier
Lau et al. Survey: 251 manufacturing firms (Electronics/Plastics/Toys) Hong Kong Manufacturing X X
(2007)
Lau et al. Survey: 251 manufacturing firms (Electronics/Plastics/Toys) Hong Kong Manufacturing X X
(2011)
Lee et al. Survey: 243 hospitals South Korea Servicing X
(2011)
Lee et al. Survey: 133 firms Malaysia Manufacturing X X
(2014)
Li et al. Survey: 196 organizations u.s. Manufacturing X
(2006)
Liao and Kuo  Survey: 127 firms of Thin-Film Transistor Liquid Crystal Display Taiwan Manufacturing X
(2014) (TFT-LCD) industry
Lui et al. Survey: 146 U.S. listed firms (adopted radio frequency identifi-  U.S. Manufacturing X X
(2016) cation, RFID)
MacCarthy X
et al. (2016)
Malhotra Case study: 13 IT enterprises Not specified Servicing X
et al. (2005)
Mclvor and Case study: 35 companies in electronic component sector Not specified Manufacturing X X
Humphreys
(2004)
Melnyk et al. ~ Survey: 45 respondents (22 academicians 23 practitioners) Not specified Not specified X X
(2009)
Melnyk et al. X X
(2010)
Miao et al. Survey: 157 mid-management in firms China Manufacturing X
(2012)
Modi and Survey: 148 firms (had at least one patent in each year over the U.S. Manufacturing X
Mabert years 1987-96)
(2010)
Munksgaard Case study: 4 case study companies (all running supply chain Danish/Denmark/Sweden Manufacturing/ X X X
et al. (2014)  innovation projects) Servicing
Narasimhan X
and
Narayanan
(2013)
Ojha et al. Survey: 128 firms u.s. Manufacturing/ X X
(2016) Servicing
Oke et al. Survey: 207 manufacturing firms Australia Manufacturing X X
(2013)
Pagell et al. Case study: 11 different plants from 11 distinct companies u.s. Manufacturing X
(2004)
Peng et al. Survey: 238 manufacturing plants Manufacturing X X
(2013)
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Pero et al.
(2010)

Petersen et al.
(2005)

Radas and
Bozic (2009)
Ranganathan
et al. (2011)
Robertson

et al. (2002)
Roh et al.
(2014

Roy and
Sivakumar
(2010)

Roy et al.
(2004)

Saenz et al.
(2014)
Salvador and
Villena (2013)

Samiee et al.
(2008)
Sampson and
Spring (2012)
Sanders et al.
(2005)
Sanders et al.
(2008)

Sarkis et al.
(2012)
Sawhney et al.
(2006)
Schaltegger
and Burritt
(2014)
Schoenherr
and Swink
(2012)

Shavarini

et al. (2013)
Singh and
Gregory
(2008)
Singhal and
Singhal
(2002)
Skippari et al.
(2017)

Soosay and
Hyland
(2008)
Soosay et al.
(2008)
Storer et al.
(2014)

Tan et al.
(2015)
Teichert and
Bouncken
(2011)
Trautrims

et al. (2017)
Turkulainen
and Swink
(2017)
Tomlinson
and Fai
(2013)
Tracey and
Neuhaus
(2013)

Multiple case studies - electric car & alternators, worldwide
electro-valve producer, worldwide apparel industry, weapon
producers

Survey: 134 firms

Survey: 448 SMEs

Survey: 249 firms

Case study: international steel manufacturer

Survey: 559 manufacturing firms

Case study: 23 semi-structured interviews including focal buyers/
strategic suppliers

Survey: 238 plant directors in electronics/machinery/transpor-
tation equipment

Survey: 1380 customer roles survey responses
Survey: 242 first-tier OEM suppliers (electronic computer in-
dustry)

Survey: 241 first-tier OEM suppliers (electronic computer in-
dustry)

Survey: 54 managers (a large public company in energy industry/
a midsize private firm in food industry)

Survey: 403 supply chain executives/managers

Survey: 160 companies for food industry and chemical industry
(detergents)
Multiple case studies - 11 supply networks sectors

Case study: firms from all parts of supply chains

Case study, Australian engineering firm

Case study: interviews 23 managers in 10 case studies
Survey: 412 respondents Australian supply chain
Case study: leading eyeglasses manufacturer

Survey: 241 small- and mid-sized companies (high-tech sector)

Case study: a premium car manufacturer

Survey: 203 firms (various industries)

Survey: 371 SMEs

Austria/Finland/Sweden,
Germany/Italy/Japan/
Korea/U.S.

Not specified

Global

Croatia

Canada/U.S.
Australia/New Zealand/

South Asia/South-east Asia
Global

Not specified

Austria/Germany/Finland
Italy/Japan/South Korea/
Sweden/U.S.

Not specified
us.

u.s.

Not specified

Global

Iran

Global

Finland

Australia

Australia
China

Not specified

Europe

Not specified

UK.
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Manufacturing X X
Manufacturing/Non- X
manufacturing
Manufacturing/ X X
Servicing
Manufacturing/ X X
Servicing
Manufacturing X
Manufacturing X X
X X
X X
Not specified X X
Manufacturing X
X X
Servicing X X
Manufacturing X X
Manufacturing X X
X X X X
Not specified X
X
27 Industries in- X X
cluding
Manufacturing/Retail
etc
Manufacturing X
OEM/Manufacturing/ X X
Retailing/Servicing
X
Brand owner/ X X
Manufacturing/
Retailing/Servicing/
Producing
Manufacturing X
X
Manufacturing X
Manufacturing X
Not specified X X
Manufacturing X X
Manufacturing X X
Manufacturing X X
X X
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Vanpoucke Survey: 300 firms in primary goods/chemical/pharmaceutical/  Not specified Manufacturing X X
et al. (2009) consumer goods/media & informatics industries
Vickery et al.  Survey: 57 firms (automotive industry) u.s. Manufacturing X X
(2003)
von Massow X X
and Canbolat
(2014)
Wagner and Survey: 367 firms (Automotive/Chemicals/pharmaceuticals/ Germany Manufacturing X X
Bode (2014) Consumer goods/Electronics/Industrial machinery)
Wagner et al.  Survey: 45 firms; Analysis: PLS structural model Not specified Manufacturing X X
(2010)
Wagner et al.  Survey: 67 supplier integration projects in 16 firms Not specified Manufacturing X
(2012)
Wakolbinger X X
and Cruz
(2011)
Wang et al. Survey: 315 firms China Manufacturing X X
(2011)
Wong et al. Survey: 151 Thailand's automotive manufacturing plants Thailand Manufacturing X X
(2011)
Wong et al. Survey: 151 first-tier automotive suppliers & automakers Thailand Manufacturing X X
(2013)
Wu et al. Survey: 289 firms u.s. Manufacturing/ X
(2013) Retailing
Wynstra et al. Survey: 161 companies (production suppliers to car/truck man- Sweden Manufacturing X X
(2010) ufacturers)
Yaibuathet Survey: 458 firms China/Japan/Thailand Manufacturing X X X
et al. (2008)
Yeniyurt et al. Survey: 144 firms (Tier 1 production suppliers of Original u.s. Manufacturing X
(2014) Equipment

Manufacturers(OEMs))
Yeung et al. Survey: 225 electronics manufacturing firms Hong Kong Manufacturing X X
(2008)
Yin et al. X X X X
(2018)
Young et al. Case study: furniture, industrial printing, electronic component, Not specified Manufacturing X X
(2000) pharmaceutical companies
Zhang et al. X
(2002)
Zimmermann X

et al. (2016)

Author Contribution

Perspective

Topic areas

Organizational action Outcome
Logistics-oriented in-  Marketing-oriented in- Technological development-or-  Operation Services Economic  Environmental Social
novation activities novation activities iented innovation activities Efficiencies  Effectiveness Prosperity = Protection Responsibility
Ageron et al. (2013) x X X X X X
Aitken and Harrison x X X X X X X X
(2013)
Allred et al. (2011) X X X X X
Amit and Zott X X X
(2001)
Anderson et al. X X X X X X
(2011)
Archer et al. (2008) X X X X X
Arend and Wisner  x X X X X X
(2005)
Arlbjorn and X X X
Mikkelsen (2014)
Azadegan et al. X X X X
(2011)
Basole et al. (2016) X X X X
Bastl et al. (2013) X X X X
Beh et al. (2016) X X X X X X X X
Bello et al. (2004) x X X X X X X
Bendoly et al. X X X X X
(2012)
Berghman et al. X X X X
(2012)
Beske-Janssen et al. x X X X X X X
(2015)
Billington and X X X X

Davidson (2013)
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Bitner et al. (2008) X X X X X

Blome et al. (2013) X X X X

Boddy et al. (2000) X X X

Borgatti and Li X X X X

(2009)

Brun and Castelli X X X X X

(2008)

Brun et al. (2008)  x X X X X X

Cabigiosu et al. X X X X

(2013)

Cai et al. (2009) X X X X X

Caniato et al. X X X X

(2014

Cao and Zhang X X X X

(2010)

Cao and Zhang X X X X X

(2011)

Caridi et al. (2012) x X X X

Carnovale and X X X

Yeniyurt (2014)

Carnovale and X X X X

Yeniyurt (2015)

Chen and Paulraj X X X X X X

(2004)

Chen et al. (2011) X X X X X

Cheng et al. (2014) X X X X X X
Choi and Krause X X X X

(2006)

Chong and Zhou X X X X X X

(2014)

Claycomb et al. X X X X X X

(2005)

Cohen et al. (2000) x X X X X

Coltman et al. X X X X X X

(2010)

Craighead et al. X X X X X X

(2009)

Daugherty et al. X X X X X

(2011)

Desbarats et al. X X X X X X

(1999)

Eschenbacher et al. X X X X

(2011)

Ettlie and Pavlou X X X X X

(2006)

Ferrer et al. (2011) x X X X X

Fine et al. (2013) X X X

Gadde et al. (2013) X X X X X

Gebauer et al. X X X X X X

(2011)

Gligor and Holcomb x X X X X X

(2012)

Gnyawali and X X X

Srivastava (2013)

Golgeci and X X X X X X X
Ponomarov (2013)

Grawe et al. (2009) x X X X X X

Gualandris and X X X X X X X X
Kalchschmidt

(2014)

Gualandris and X X X X X X X
Kalchschmidt

(2016)

Gunasekaran et al.  x X X X X X X
(2008)

Hansen et al. (2009) x X X X X X X
Harland et al. X X X X
(2003)

Hazen et al. (2012) X X X

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

He et al. (2017) X X X X X
Holmstrom and X X X X X X

Partanen (2014)

Homburg et al. X X X X

(2004)

Hoole et al. (2005) x X X X X

Hsieh and Tidd X X X X X

(2012)

Hult et al. (2002) X X X X

Hult et al. (2010) X X X
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Huo et al. (2013) X X X X X X X
Ireland and Webb X X X X X

(2007)

Isaksson et al. X X X X X X X X
(2010)

Isaksson et al. X X X X

(2016)

Jajja et al. (2017) X X X X X

Jayaram and X X X X X

Pathak (2013)

Jayaraman and Luo x X X X X X X X
(2007)

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

Jean et al. (2014) X X X X

Johnsen et al. X X X X X

(2011)

Juttner and Maklan x X X X

(2011)

Kache and Seuring  x X X X X X

(2017)

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

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

Kim and Oh (2005) X X X X

Kim et al. (2010) X X X X X

Koufteros et al. X X X X

(2007)

Koufteros et al. X X X X

(2012)

Kuhne et al. (2013) X X X

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

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

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

Lee et al. (2014) X X X X X X X X
Li et al. (2006) X X X X X X

Liao and Kuo X X X X X X

(2014

Lui et al. (2016) X X X X X X
MacCarthy et al. X X X X X X X X
(2016)

Malhotra et al. X X X X X

(2005)

Mclvor and X X X X

Humphreys (2004)

Melnyk et al. (2009) x X X X X X

Melnyk et al. (2010) x X X X X X

Miao et al. (2012) x X X X X X
Modi and Mabert X X X

(2010)

Munksgaard et al.  x X X X X X

(2014)

Narasimhan and X X X X X X

Narayanan (2013)

Ojha et al. (2016) X X X X X

Oke et al. (2013) X X X X

Pagell et al. (2004) x X X X X x

Peng et al. (2013) X X X X X

Pero et al. (2010) X X X X X X

Petersen et al. X X X X X

(2005)

Radas and Bozic X X X X

(2009)

Ranganathan et al.  x X X X X X

(2011)

Robertson et al. X X X X X X

(2002)

Roh et al. (2014) X X X X X X

Roy and Sivakumar X X X X

(2010)

Roy et al. (2004) X X X X X

Saenz et al. (2014) X X X X X

Salvador and X X X X X

Villena (2013)

Samiee et al. (2008) x X X X X X X
Sampson and Spring X X X X X

(2012)

Sanders et al. X X X X X

(2005)

Sanders et al. X X X X X X

(2008)

Sarkis et al. (2012) x X X X X X X X
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Sawhney et al. X
(2006)

Schaltegger and
Burritt (2014)
Schoenherr and X
Swink (2012)
Shavarini et al.

(2013)

Singh and Gregory  x
(2008)

Singhal and Singhal
(2002)

Skippari et al. X
(2017)

Soosay and Hyland
(2008)

Soosay et al. (2008) x
Storer et al. (2014)
Tan et al. (2015)
Teichert and

Bouncken (2011)
Trautrims et al.

(2017)

Turkulainen and X
Swink (2017)
Tomlinson and Fai  x
(2013)

Tracey and Neuhaus x
(2013)

Vanpoucke et al. X
(2009)

Vickery et al. X
(2003)

von Massow and
Canbolat (2014)
Wagner and Bode
(2014)

Wagner et al.

(2010)

Wagner et al.

(2012)

Wakolbinger and

Cruz (2011)

Wang et al. (2011)
Wong et al. (2011) x
Wong et al. (2013)

Wu et al. (2013)
Wynstra et al.

(2010)

Yaibuathet et al. X
(2008)

Yeniyurt et al.

(2014)

Yeung et al. (2008) x
Yin et al. (2018) X
Young et al. (2000)
Zhang et al. (2002) x
Zimmermann et al.  x
(2016)
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Appendix D. Theories and models used in the past process innovation research

Theory and Models References N
Absorptive capacity theory [A147] 1
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] 1
Competence theory [A154] 1
Contingency theory [A26], [A64], [A81], [A93], [A134], [A144], [A145], [A146] 8
Coordination theory [A120] 1
Innovation theory.. [A4], [A37], [A58], [A147] 4
Dynamic capabilities theory [A51] 1
Ecological modernization theory [A12], [A120] 2
Emerging theory [A82] 1
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Institutional theory [A13], [A34], [A66], [A75], [A92], [A93], [A120], [A122] 8
Interaction theory [A113] 1
Internalization theory [A93] 1
Knowledge-based theory:.... [A8], [A52], [A72], [A79], [A103], [A105], [A109], [A112], [A114], [A142], [A155] 11
Knowledge transfer theory [A17] 1
Network theory...... [A4], [A21], [A29], [A31], [A74], [A76], [A83], [A107], [A113], [A122], [A155] 11
Organizational information proces- [A94], [A105], [A111], [A123], [A137], [A145], [A146] 7
sing theory

Organizational theory.... [A14], [A15], [A24], [A32], [A76], [A87], [A104], [A107], [A119], [A142] 10
Random utility theory [A5]

Real options theory [A66] 1
Relational theory, [A2], [A9], [A13], [A28], [A54], [A93], [A107], [A112], [A113], [A145], [A146], [A155] 12
Resource advantage theory [A3], [A5], [A31], [A52] 4

[A3], [A4], [A12], [A28], [A33], [A37], [A41], [A45], [A47], [A51], [A52], [A53], [A54], [AS6], [A59], [A65], [A73], [A84], [A86], 36
[A87], [A91], [A93], [A102], [A105], [A109], [A111], [A120], [A123], [A124], [A128], [A130], [A132], [A142], [A151], [A154], [A155]

Resource-based theory...,

Resource dependence theory [A8], [A15], [A68], [A71], [A74], [A103], [A137] 7
Reverse logistics theory [A73] 1
Situated learning theory [A113] 1
Social capital theory [A8], [A68], [A103] 3
Social exchange theory [A150] 1
Stakeholder theory [A53], [A120] 2
Strategic choice theory.. [A32], [A40], [A41], [A49] 4
Structural holes theory [A31] 1
Supply network theory [A125] 1
System dynamics theory [A96] 1
Theory of combinatorial technolo- [A61] 1
gical evolution

Theory of constraints [A25], [A55] 2
Theory of modular systems [A115] 1
Theory of partner selection [A33] 1
Theory of swift and even flow [A99] 1
Transaction cost economics [A2], [A4], [A5], [A7], [A8], [A28], [A35], [A47], [A59], [A68], [A75], [A86], [A87], [A93], [A102], [A105], [A106], [A107], [A113], 28

[Al16], [A118], [A119], [A137], [A138], [A140], [A142], [A151], [A155]

Trust theory [A60] 1
Unified service theory [A117] 1
Value-chain analysis [A4], [A93] 2

# Some articles counted more than once because they apply more than one theory.

* “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”.

*+ “Network theory” includes “Network theory”/“Network governance model”/“Social network theory”.

=i “Organizational theory” includes “Organizational theory”/“Organizational design theory”/“Organizational behavior theory”/“Organizational learning
theory”.

e “Relational theory” includes “Relational theory”/“Relational contracting theory”/“Relational exchange theory”/“Relational marketing theory”/“Relational
view theory”/“Relationship theory”.

ek “Resource-based theory” includes “Resource-based theory”/“Resource-based view”.

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

Appendix E. Theoretical perspectives
The five theoretical perspectives proposed to account for the phenomena of supply chain innovations:

® Knowledge-based theory.

o Organizational theory.

e 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, 1991; Kogut & Zander, 1992; Thompson & Walsham,
2004; Grawe et al., 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 & Sambamurthy, 1999;
Ranganathan et al., 2011). The theory suggests that organizational capabilities integrate knowledge externally and internally to perform different
productive tasks (Kogut & 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, Céspedes-Lorente, & Valle-Cabrera,
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 & 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
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and its environment influence the search for external knowledge (Chen & 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, McEvily, & Reagans, 2003). Search depth/search breadth are also
relevant concepts (Garriga et al., 2013).

Organizations learn when they encode inferences from experiences into conceptual frameworks and eventually into routines that guide their
behavior (Arrow, 1971). Sherif, Zmud, and Browne (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, Anand, and Brush (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 & 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 & Butler, 2001). 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 & Tripsas, 2012; Hitt, Bierman, Shimizu, & Kochhar, 2001; Hoskisson, Hitt, Wan, & Yiu, 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 & Weber, 1987;
Williamson, 2008; Wallenburg, 2009; Kamann & Van Nieulande, 2010; Anderson et al., 2011). This theory focuses on certain characteristics of
transactions that determine how transactions are pursued (Coase, 1937; Williamson, 1979; Arend and Wisner, 2005). In addition, TCE suggests that
uncertainty should lead to vertical integration as internalization reduces transaction costs and uncertainty in transactions (Williamson, 1979; 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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