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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment
for the requirement for the degree of Doctor of Philosophy

MEDIATING ROLE OF LEAN MANUFACTURING PRACTICE FOR
INFORMATION TECHNOLOGY RESOURCES AND PERFORMANCE
IMPROVEMENT OF MANUFACTURING FIRMS

By

MORTEZA GHOBAKHLOO
July 2015

Chairman: Tang Sai Hong, PhD
Faculty:  Engineering

The computer-based Information Technology (IT) is a major technological innovation
that has been vastly adopted by organizations to achieve performance improvement.
Understanding how performance of firms, at the organizational level of analysis, is
affected by IT and relative systems is an important and cutting-edge research topic.
Recent IT business value scholars drew on the resource-based view of the firm and
proposed that IT has an indirect, not a direct, impact on business performance through
IT-enabled capabilities. The present study draws on the so-called IT-enabled
capabilities perspective to study the relationships between IT, lean manufacturing and
business performance improvement to shed more light into relationship between IT and
business performance improvement among manufacturing firms. Therefore, the present
study mainly aims to examine whether the application of current IT and different
principles of lean manufacturing are interdependent and complementary or they are
mutually exclusive. Using a questionnaire-based survey, the study collected from 131
leading Iranian and 125 Malaysian manufacturers to test the proposed research model
of lean manufacturing sustainability using Partial Least Square-Structural Equation
Modeling (PLS-SEM). The study also benefits from a two years longitudinal case
study to assess the applicability of proposed model. Finding shows that lean
manufacturing and IT are mutually interdependent and value of IT resources can be
effectively transformed into business performance improvement for manufacturers
through the higher levels of lean manufacturing sustainability. In effect, IT-enabled
lean manufacturing sustainability accounted for 41.3% of variance in business
performance improvement. Advanced manufacturing technology competency is a
valuable intermediate capability which links IT investments into lean manufacturing
sustainability. Findings also show that IT resource is one of the minimum requirements
of lean manufacturing for surveyed business, and the value of IT investment is truly
transformed to valuable capability when IT investments and resources offer competent
administrative advanced manufacturing technologies for effective management of all
production processes.
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PERANAN PENGANTARA OLEH SISTEM PEMBUATAN LEAN UNTUK
SUMBER TEKNOLOGI MAKLUMAT DAN PENINGKATAN PRESTASI DI
DALAM SYARIKAT PEMBUATAN

Oleh

MORTEZA GHOBAKHLOO
Julai 2015

Pengerusi: Tang Sai Hong, PhD
Fakulti:  Kejuruteraan

Teknologi Maklumat berasaskan komputer (IT) adalah satu inovasi teknologi utama
yang telah banyak digunakan oleh organisasi untuk mencapai peningkatan
prestasi.Selain itu, dalam memahami tahap prestasi firma di peringkat analisis
organisasi, tahap pengaruhan IT dan sistem relatif adalah suatu topik penyelidikan
penting dan canggih.Baru-baru ini, penilaian perniagaan IT daripada para cendekiawan
telah menarik pandangan berasaskan sumber firma dan mencadangkan IT secara
langsung dan tidak langsung mempengaruhi prestasi perniagaan melalui kebolehan
IT.Kajian ini membentang tentang IT yang mempunyai keupayaan perspektif untuk
mengkaji hubungan antara teknologi maklumat, pembuatan Lean dan peningkatan
prestasi perniagaan yang dapat memberi lebih sumbangan ke dalam nilai perniagaan IT
di kalangan firma-firma pembuatan. Oleh itu, kajian ini terutamanya bertujuan untuk
mengkaji sama ada penggunaan IT semasa dan prinsip-prinsip yang berbeza adalah
saling bergantung dan merupakan sesuatu penambahan dalam sistem pembuatan Lean.
Dengan menggunakan kajian berdasarkan soal selidik, kajian yang dikumpul dari 131
pengilang terkemuka Iran dan 125 pengilang Malaysia untuk menguji model
penyelidikan yang dicadangkan kemampanan pembuatan Lean, dengan menggunakan
Separa Least Square-Pemodelan Persamaan Berstruktur (PLS-SEM). Kajian ini juga
memberi manfaat dengan memulakan kajian dua tahun kes longitudinal untuk
mengakses kesesuaian cadangan model. Keputusan menunjukkan bahawa pembuatan
Lean dan IT saling bergantung dan nilai sumber teknologi adalah berkesan dan boleh
berubah menjadi peningkatan prestasi perniagaan bagi pengeluar melalui tahap yang
lebih tinggi untuk kemampanan pembuatan Lean. Sebagai kesimpulan, IT telah
menyumbang 41.3% dalam kemampanan pembuatan Lean daripada varians dalam
peningkatan prestasi perniagaan.Kemajuan kecekapan teknologi pembuatan adalah
keupayaan pengantara berharga yang menghubungkan pelaburan IT kepada
kemampanan pengeluaran Lean. Dapatan kajian juga menunjukkan bahawa sumber IT
adalah salah satu keperluan minimum kemampanan pembuatan Lean untuk perniagaan
yang dikaji, dan nilai pelaburan IT adalah benar-benar berharga kepada pelaburan
dalam prestasi produktiviti apabila mempunyai IT dan sumber yang cekap. la juga
menawarkan pentadbiran teknologi pembuatan termaju untuk pengurusan yang
berkesan kepada semua proses pengeluaran.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Organizations implement and use different initiatives to improve their operations
capabilities and the long-term profitability. The computer-based Information
Technology (IT) is a major technological innovation during this century that has been
vastly adopted by organizations to achieve these purposes. Regarding IT as a tool,
organizations nowadays make an intensive use of it to win global business competition
and possess sustainable competitive advantage through developing efficiency,
profitability, product and service quality and product variety. Organizations also invest
in IT with the hope of improving employees’ skills at the individual level.

Understanding how performance of firms, at the organizational level of analysis, is
affected by IT and relative systems is an important and cutting-edge research topic
(Benitez-Amado and Walczuch, 2012), as it allows managers and practitioners to better
evaluate the value of IT resources controlled by firms (Liang et al., 2010). More
importantly, organizations in both developed and developing countries need to be able
to assess the value of IT investment because one of the most frequent obstacles to the
effective and frequent use of IT among organizations arises when(Thong and Yap,
1995; Walczuch et al., 2000):

1. They perceive that IT cannot deliver what is anticipated;
2. They are unable to assess the actual benefits that have been delivered to them
by the use of IT.

Therefore, there is a great interest for managers and IT experts to know how and to
what extent recent advanced IT tools, emerging as a strategic differentiator, affect
business (firm) performance (Liang et al., 2010).

Prior IT and operation management scholars have used different legitimate theories
and methods to study the relationship between IT and firm performance. Resource-
Based View (RBV) is the well-established and powerful theory which has been used
widely by IT business value scholars to study the relationship between IT and business
performance (Benitez-Amado et al., 2010a; Liang et al., 2010; Melville et al., 2014).
RBV has received such an interest by previous scholars that was called the key
perspective guiding researchers into the determinants of organizational performance by
Crook et al. (2008). IT business value literature also identifies the RBV as the
dominant theory for studying the business value of IT resources among organizations
(Melville et al., 2004). The early studies that drew on RBV tried to directly link IT
resources to business performance improvement among organizations. These early
studies assumed that higher investment in IT and possessing IT resources alone
provide organizations with performance improvement. Although many IT scholars
attempted to analyze the direct contribution of IT to business performance



improvement, however, their findings were mixed and inconclusive (Brynjolfsson and
Hitt, 1998; Caldeira and Ward, 2002; Lucas, 1999). Brynjolfsson (1993) first
popularized the notion of ‘IT productivity paradox’ and argued that while impressive
IT success stories exist, so do equally major IT failure cases. This productivity paradox
highlighting the weak direct relationship between IT resource/investment and business
performance improvement was climaxed by the assertion of Carr (2003) in his article
"IT Doesn't Matter". Carr (2003) argued that recent ITs cannot be regarded as a source
of competitive advantage and productivity because they are ubiquitous and
inexpensive, thus available to all firms.

In the early 2000s, few IT scholars started to argue that ‘IT productively paradox’ can
be indeed the consequence of the way IT is assumed to enhance business performance
(Li and Ye, 1999; Santhanam and Hartono, 2003). These scholars drew on RBV and
proposed that majority of the inconsistencies in justifying the relationship between IT
resources controlled by firms and their performance improvements (regarding different
metrics) should be attributed to the assumption of the direct relationship between IT
and business performance (Bharadwaj, 2000; Powell and Dent-Micallef, 1997). These
scholars proposed that the performance effect of IT may indeed go through some other
factors (Bharadwaj, 2000; Melville et al., 2004; Rai et al., 2006; Wade and Hulland,
2004). Accordingly, they introduced the idea of assuming the third construct branded
as ‘IT-enabled capability’, as the mediator between IT resources controlled by a firm
and business performance. This perspective proposes that IT has an indirect, not a
direct, impact on business performance through IT-enabled capabilities. ‘IT-enabled
capability perspective’, for the first time, enlightened us that a firm’s IT resources, per
se, do not improve business performance. IT in effect can augment critical
organizational capabilities, or interact with other firm resources, to secure business
performance improvement (Bharadwaj et al., 2007; Tian et al., 2010). This perspective
revolutionized the way IT scholars viewed the business value of IT. More recent
scholars employed the IT-enabled capability perspective extensively as the surrogate
perspective to solve IT productivity paradox (Benitez-Amado et al., 2010a, b; Benitez-
Amado and Walczuch, 2012, Jitpaiboon et al., 2013; Ravichandran et al., 2009).

IT business value scholars introduced some IT-enabled capabilities that can transform
the value of IT resources into business performance improvement. For example recent
scholars revealed that firms can use their IT resources to create invaluable
organizational capabilities such as ‘IT-enabled mass-customization’ (Jitpaiboon et al.,
2013) and ‘proactive corporate environmental strategy’ (Benitez-Amado and
Walczuch, 2012) that significantly improve business performance. Despite recent
efforts to understand the mechanism by which IT interacts with organizational issues
and consequently creates performance improvement, this research background is in its
infancy, and the understanding of these relationships are still limited (Benitez-Amado
and Walczuch, 2012). In effect, the research on the relationships between IT,
organizational issues, and business performance is a cutting-edge research topic for IT
scholars and practitioners and new IT-enabled capabilities are being identified and
introduced continuously into the IT business value background (Jin et al., 2014; Im and
Rai, 2014; Pang et al, 2014).

The IT business value literature suggests that almost all prior studies that drew on IT-
enabled organizational capability perspective have been carried out in developed
countries. These studies mainly focused on huge and overpowering firms which are



characterized with billion dollars annual sale and best management practices. Yet it is
rational to propose that researchers can also benefit from IT-enabled capability
perspective to study the business value of IT investment within firms in developing
countries. It is therefore interesting to find out how IT investments by firms in
developing countries are rationalized as studied via the lens of IT-enabled capability
perspective. Inspired by prior studies on firms in developed countries, the present study
proposes that in justifying IT investment and use, scholars and practitioners should
look for capabilities that are tangible and understandable to firms, particularly
manufacturing ones, in developing countries which can be easily and promptly formed
through IT resources.

The present study, for the first time, proposes that manufacturing firms can effectively
use their IT resources to achieve effectiveness in their Lean Manufacturing (LM)
practices, and consequently improve their performance. Considering LM as a tangible
and vital process for Iranian and Malaysian manufacturing firms, and drawing on the
emerging IT-enabled capabilities perspective, the scope of this study is to analyze how
investments in IT at different levels by Iranian and Malaysian manufacturing firms,
and organization wide use of IT tools, can create LM capability in terms of ‘IT-enabled
Advanced Manufacturing Technology (AMT) competency’ and IT-enabled LM
sustainability. The study further assesses how LM capability can improve the
performance of Iranian and Malaysian manufacturing firms, in terms of different
financial and non-financial metrics.

1.2 Problem Statement

First and foremost, there is a lack of understanding on how businesses in developing
countries can achieve performance improvement by embedding and complementing
their IT resources into other organizational resources and capabilities given almost all
research that drew on the IT-enabled capability perspective focused on firms in
developed countries. Accordingly, there is a limited understanding on the mechanism
by which firms, particularly manufacturing ones, in developing countries can develop
and subsequently benefit from IT-enabled capabilities and transform the value of IT
resources controlled to performance improvement. Since little to no studies, by far,
have tried to look for 1T-enabled capabilities that are tangible and understandable to
firms in developing countries, this particular lack of understanding can be costly to
manufacturing firms of developing countries in terms of ineffective IT investment
strategies.

Secondly, 1T-business value studies have not yet investigated the interaction between
IT resources controlled by firms and implementation or success of LM. Although the
application of IT and LM are nowadays a common practice for firms, even among
developing countries, there is not enough practical evidence to decide whether the
application of IT and LM are interrelated, they complement each other or they are
independent approaches. Consistently, the review of literature also did not reveal any
empirical evidence from Iranian or Malaysian firms showing that LM can lead to
improved business performance. These discussions, collectively, inform us that there is
a significant lack of knowledge on whether IT can support true implementation of LM
or they contradict each other, particularly among Iranian and Malaysian manufacturing



firms. More importantly, it is not yet clear whether IT and LM, alone, or together as
complementary approaches, can improve business performance of firms in developing
countries. Since a deep understanding of interrelationships between IT, LM (in its true
nature) and business performance is lacking, manufacturers, Iranian and Malaysian
ones in particular, may not be able to effectively plan their long-term business
strategies and future investment scheme.

Thirdly, it cannot be expect all manufacturing firms to fully implement all the practices
of LM. The journey to leanness can start with implementation of one or two practice(s)
of LM that suit(s) a manufacturing firm the most. The question here is how
manufacturers can know which LM practices will suit them the most. For example, one
manufacturing firm may mainly value the improvement of marketing performance
whereas another manufacturing firm may mainly seek for reduction of waste. So,
manufacturers need to know, from reports of empirical studies or even the anecdotal
evidences, that which performance dimension is affected the most by a particular LM
practices. Unfortunately, such knowledge is significantly lacking, particularly for
Iranian and Malaysian manufacturers. This knowledge gap imposes more risk on
implementation of LM for manufacturing firms. This risk can be more imminent to
Iranian and Malaysian manufacturers because firms in developing counties are more
limited in their financial resources, thus are more susceptible to failure because of
inefficient decision making for their implementation of LM.

The fourth gap concerns the existing theoretical inconsistently in defining and
conceptualizing IT resource. The review of prior IT value studies suggests that RBV
has been deficient, to some extent, in providing a comprehensive approach to thinking
about IT resources, which has considerably limited the comparability of prior studies
(Melville et al., 2004; Taher, 2012). To the best of the researcher’s knowledge, no
study has tried to conceptualize IT resource multifaceted as being consisted of both
perceptual IT measures (such as IT behavior) and metric IT measures (such as level of
IT investment). Scholars and practitioners therefore may not know how and whether
the synergies between these two different aspects of IT resource can better account for
improvement of business performance among manufacturing firms. This theoretical
gap can principally lead to a key practical gap, particularly for manufacturers that are
already engaged with LM. Since IT resources are interdependent and there are
relatively complex interrelationship among different aspects of IT resources,
manufacturing firms may not be aware of the mechanism by which IT resources can
interact with each other to better support LM practices. This issue in turn may limit
manufacturers in devising effective IT development strategies that can directly or
indirectly support LM and business performance.

Consistent with theoretical and practical gaps explained above, following research
problems are highlighted:

1. Lack of understanding on how manufacturing firmsin developing countries
can improve their business performance through the use IT resources;

2. Nonexistence of effective guidelines for manufacturers in developing
countries (particularly Iranian and Malaysian ones) to assist them with
forming valuable 1T-enabled organizational capabilities to transform their IT
resources into business performance improvement.



10.

Lack of theoretical and empirical justifications to decide whether ‘IT-enabled
capability perspective’ can be practical in justifying IT investment decisions
among manufacturers in developing countries.

Lack of empirical evidence to decide whether the application of IT and LM
(in its true form) is interdependent and complimentary or these two
approaches are mutually exclusive.

Lack of understanding on how cross-synergies between different practices of
LM can better improve business performance;

Lack of understanding on how different dimensions of business performance
are affected by each of the LM practices;

Lack of understanding on how different dimensions of business performance
are affected by each type of IT resources;

Lack of empirical evidence to decide whether the interaction between IT
resources and LM can provide superior business performance improvement.
Lack of comprehensive measurement instrument for measuring IT resource,
sustainability of LM and businesses performance improvement among IT
business value context and particularly for manufactures in developing
countries.

The non-existence of a reliable research model that can effectively explain the
mechanism by which manufacturing firms, Iranian and Malaysian in
particular, can use their IT resources to develop the IT-enabled capability of
‘LM sustainability’ to improve their business performance.

1.3 Research Questions

By reaching the end of the present study, and keeping in mind the existing theoretical
and practical gaps in the context of IT business value for manufacturing firms,
particularly in developing countries, the present study aims to answer the following
research questions.

1.

2.

How manufacturing firms in developing countries can improve their business
performance through the use IT resources?

How ‘IT-enabled capability perspective’ can be practical in justifying IT
investment decisions among manufacturers in developing countries?

Is the application of IT and LM (in its true form) interdependent and
complimentary?

How cross-synergies between different practices of LM can better improve
business performance?

How different dimensions of business performance are affected by each of the
LM practices?

How different dimensions of business performance are affected by each type
of IT resources?

How interaction between IT resources and LM can provide superior business
performance improvement?



1.4 Obijectives of the Study

The present study intends to address the following key research aim:
% To determine how LM practice can mediate the relationship between IT
resources and business performance improvement.

The study proposes that assessing the mediating role of 1T-enabled capability can help
manufacturing firms in developing countries to better use their IT resources and
achieve higher level of performance improvement. To achieve this purpose, the present
study introduces and conceptualize the construct of ‘AMT competency’ as an IT
capability and the construct of ‘LM sustainability’ as an IT-enabled higher-order
organizational capability and further determine how manufacturing firms in Iran and
Malaysia can effectively use their IT resources to develop these two invaluable
constructs and thus achieve superior performance improvement. Consistently, the
present study holds following three key research objectives:

1. To develop a RBV-based model of ‘IT-enabled LM sustainability’ and to test
whether this model out performs existing models in the literature in term of
better explaining the role of IT in enhancing business performance;

2. To determine how well IT resources controlled by manufacturing firms can
significantly improve different dimensions of business performance, with and
without interaction with 1T-enabled capabilities;

3. To provide manufacturing firms in developing countries with practical
guideline on approaches to effectively form valuable IT-enabled capabilities
and transform value of existing IT resources to the performance gain.

1.5Significant of the Study

The present study sheds more light on the relationship between IT resources controlled
by firms and business performance improvement, particularly with the presence of the
impact of LM. Since both IT and LM are ever-changing dynamic approaches, an
empirical study of the relationship between recent IT and LM, particularly among
contemporary firms can always add valuable insights to the IT business value
background.

The present research can make an important contribution to this research discipline by
introducing two brand new IT-enabled capabilities: the IT capability of ‘AMT
competency’ and the IT-enabled higher-order organizational capability of ‘LM
sustainability’. This contribution can be more valuable to manufacturers because
majority of previously introduced IT-enabled capabilities such as proactive corporate
environmental strategy (Benitez-Amado and Walczuch, 2012) are management-
oriented capabilities whereas the two new IT-enabled capabilities introduced in this
study are highly manufacturing-oriented capabilities.



It was noticed that majority of previous IT business value studies performed survey
and used cross-sectional data to introduce IT-enabled capabilities and measure the
performance improvement of businesses surveyed. This observation is consistent with
Nevo and Wade (2011) notion arguing that the reliance on cross-sectional data alone is
a limitation for existing RBV-based business value studies. Nevo and Wade (2011)
warned that reliance on cross-sectional data in RBV-based business value studies
"while providing breadth, lack depth. Although the study uses the cross-sectional data
from a survey of 256 Iranian and Malaysian manufacturers to test the proposed
research model, however, the study also performs and reposts a 24 months longitudinal
case study to more precisely exemplify the way manufacturers can leverage their IT
resources to support the development of IT capabilities and improvement of business
performance.

The conceptualization of LM construct in the present study is a direct answer to the
calls from Hofer et al. (2012), Inman et al. (2011) and Khanchanapong et al. (2014)
recommending thatthe complementarity between different practices of LM should be
recognized the individual effects should be compared with the complementarity
effects. The present study is the first to answer to this research call and make a
comparison among impacts of individual LM practices and different performance
dimensions, as well as a comparison between individual impacts of each LM practice
with the synergistic impact.

It was previously highlighted that several categorization of IT resources have been
introduced by prior IT value studies. The present study is among the first to hold a
holistic perspective in conceptualizing IT resource. The study in effect assesses the
effect of both human and non-human IT resources, including two different types of IT
investment metrics on LM and business performance. The present study will
demonstrate the diversity in performance effect of different IT resources, which can
assist manufacturers with better IT investment decisions. By doing so, the present
study addresses the suggestion from Ong and Chen (2014)that in general, IT resources
can be “divided into different types, for examples, IT infrastructure, IT technical and
managerial knowledge, and IT integration ... we can further understand which types of
IT are more relevant to firm value. Then, firms can adjust their allocation strategy of
resources to create more IT-enabled value.”

1.6 Scope of the Study

This study aims to determine how manufacturing firms in developing countries can
form valuable capabilities with the use of IT resources, and thus, improve their
performance. The data for this study come from both Iranian and Malaysian
manufacturing firms. Because the study is concerned with sustainability of LM, the
potential respondents come from lIranian and Malaysian manufacturers that have
already been engaged in any form of LM activities. The study relies on the
questionnaire-based survey to collect data that is used to test the research model of
study proposed. The study also performs a longitudinal in-depth case study in a
manufacturing firm to complement the findings of the cross-sectional survey. This
research will be financially and logistically supported by the Enterprise of Iran
Industrial Cities and the Ministry of Industry, Mine and Trade since the objectives of



this study is in line with the supportive policies of Iran government aimed for
promoting manufacturing sector in Iran. The present study is also funded and
supported by an International Graduate Research Fellowship (IGRF) from Universiti
Putra Malaysia (Ref No: UPM/SPS/GS30834).

For the data analysis, the study first uses typical descriptive statistics such as
frequencies to analyze the demographics of participating firms. For the descriptive
statistics, IBMSPSS (V. 20.0.0)is used. The proposed research mode of the study is
however tested using Structural Equation Modeling (SEM). The study uses the Partial
Least Squares (PLS) method because PLS-SEM is the most appropriate SEM
technique in this study given the presence of both formative and reflective constructs
(Petter et al., 2007). The study therefore uses SmartPLS version: 2.0.M3 (Ringle et al.,
2005) to perform the PLS-SEM analysis. To perform the PLS-SEM, and following the
standard procedure within the IT and operation management literature (Chin, 2010;
Hair et al., 2013; Petter et al., 2007; Shah and Goldstein, 2006), the validity and
reliability of the measurement instrument and the data collected are first evaluated
using and the structural model is further tested via the test of the structural equation
model.

1.7 Organization of the Thesis

This thesis is organized by six chapters. The first chapter presents an overview of IT
business value background and existing theoretical and practical gaps in this particular
context and among lIranian and Malaysian manufacturers. This chapter further
introduces the research aims and objectives of the study and then highlights the way
this study can contribute to the research and practice. This chapter ends by describing
the scope of the study.

Chapter two commences by offering the definition of key terms, reviews the IT
business value background and scrutinizes the so-called ‘IT productivity paradox’.
This chapter further discusses about the IT-enabled capability perspective and reviews
the progression done within this research discipline. After reviewing the history and
application of LM, this chapter ends with introducing the research model of the study
and related hypotheses.

In chapter three, steps that have been taken all throughout this study to fulfill the
research objectives are thoroughly discussed. After proposing the overview of the
research method in the form of a decision model, detailed explanations about the
measurement instrument (questionnaire) development and data collection process are
supplied. At the end of this chapter, the process of performing PLS-SEM is
comprehensively discussed.

Chapter four presents the demographics of the study, the results of PLS-SEM and the
test of hypotheses, and the in-depth case study done. In chapter five, the present study
offers the discussion on results of statistical tests and the case study. Last but not least,
chapter six discusses the theoretical contribution and practical implications of the
study. The limitation of the study and the future research directions are also deliberated
at the end of this chapter.



REFERENCES

Abdulmalek, F. A., & Rajgopal, J. (2007). Analyzing the benefits of lean
manufacturing and value stream mapping via simulation: a process sector case
study. International Journal of Production Economics, 107(1), 223-236.

Achanga, P., Shehab, E., Roy, R., & Nelder, G. (2006). Critical success factors for lean
implementation within SMEs. Journal of Manufacturing Technology
Management, 17(4), 460-471.

Adler, P. S. (1988). Managing flexible automation. California Management Review,
30(3), 34-56.

Ahlstrdm, P. (1998). Sequences in the implementation of lean production. European
Management Journal, 16(3), 327-334.

Ahmad, A., Mehra, S., & Pletcher, M. (2004). The perceived impact of JIT
implementation on firms’ financial/growth performance. Journal of
Manufacturing Technology Management, 15(2), 118-130.

Ahuja, I. P. S., & Khamba, J. S. (2008). Total productive maintenance: literature
review and directions. International Journal of Quality & Reliability
Management, 25(7), 709-756.

Amit, R., & Schoemaker, P. J. H. (1993). Strategic assets and organizational rent.
Strategic Management Journal, 14(1), 33-46.

Anand, G., & Kodali, R. (2009). Selection of lean manufacturing systems using the
analytic network process—a case study. Journal of Manufacturing Technology
Management, 20(2), 258-289.

Anderson, J. C., & Gerbing, D. W. (1988). Structural equation modeling in practice: A
review and recommended two-step approach. Psychological Bulletin, 103(3),
411-423.

Arvanitis, S., & Hollenstein, H. (2001). The determinants of the adoption of advanced
manufacturing technology: an empirical analysis based on firm-level data for
Swiss manufacturing. Economics of Innovation and New Technology, 10(5),
377-414.

Atinc, G., Simmering, M. J., & Kroll, M. J. (2011). Control variable use and reporting
in macro and micro management research. Organizational Research Methods,
15(1), 57-74.

Au, G., & Choi, I. (1999). Facilitating implementation of total quality management
through information technology. Information & Management, 36(6), 287-299.

Bamber, L., & Dale, B. (2000). Lean production: a study of application in a traditional
manufacturing environment. Production Planning & Control, 11(3), 291-298.

Bardhan, I., Whitaker, J., & Mithas, S. (2006). Information technology, production
process outsourcing, and manufacturing plant performance. Journal of
Management Information Systems, 23(2), 13-40.

Barney, J. B. (1991). Firm resources and sustained competitive advantage. Journal of
Management, 17(1), 99-120.

Bartlett, J. E., Kotrlik, J. W., & Higgins, C. C. (2001). Organizational research:
Determining appropriate sample size in survey research. Information
Technology, Learning and Performance Journal, 19(1), 43-50.

Barua, A., & Whinston, A. B. (1998). Decision support for managing organizational
design dynamics. Decision Support Systems, 22(1), 45-58.

147



Belekoukias, I., Garza-Reyes, J. A., & Kumar, V. (2014). The impact of lean methods
and tools on the operational performance of manufacturing organisations.
International Journal of Production Research(ahead-of-print), 1-21.

Benitez-Amado, J., Llorens-Montes, F. J., & Perez-Arostegui, M. N. (2010a).
Information  technology-enabled intrapreneurship  culture and firm
performance. Industrial Management and Data Systems, 110(4), 550-566.

Benitez-Amado, J., Perez-Arostegui, M. N., & Tamayo-Torres, J. (2010b). Information
technology-enabled innovativeness and green capabalities. Journal for
Computer Information Systems, 51(2), 87-96.

Benitez-Amado, J., & Walczuch, R. M. (2012). Information technology, the
organizational capability of proactive corporate environmental strategy and
firm performance: a resource-based analysis. European Journal of
Information Systems, 21(1), 664-679.

Bharadwaj, A. S. (2000). A resource-based perspective on information technology
capability and firm performance: an empirical investigation. MIS Quarterly,
24(1), 169-196.

Bharadwaj, A. S., Bharadwaj, S. G., & Konsynski, B. R. (1999). Information
technology effects on firm performance as measured by Tobin's q.
Management Science, 45(7), 1008-1024.

Bharadwaj, S., Bharadwaj, A., & Bendoly, E. (2007). The performance effects of
complementarities between information systems, marketing, manufacturing,
and supply chain processes. Information Systems Research, 18(4), 437-453.

Bhattacherjee, A. (2012). Social science research: principles, methods, and practices.
Available at
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1002&context=0a

textbooks accessed January 21, 2015: Textbooks Collection.

Bortolotti, T., Boscari, S., & Danese, P. (2015). Successful lean implementation:
Organizational culture and soft lean practices. International Journal of
Production Economics, 160, 182-201.

Browne, J., Harhen, J., & Shivnan, J. (1988). Production management systems: a CIM
perspective. Wokingham: Addison-Wesley.

Bruun, P., & Mefford, R. N. (2004). Lean production and the Internet. International
Journal of Production Economics, 89(3), 247-260.

Brynjolfsson, E. (1993). The productivity paradox of information technology.
Communications of the ACM, 36(12), 66-77.

Brynjolfsson, E., & Hitt, L. (1996). Paradox lost? Firm-level evidence on the returns to
information systems spending. Management Science, 42(4), 541-558.
Brynjolfsson, E., & Hitt, L. M. (1998). Beyond the productivity paradox.

Communications of the ACM, 41(8), 49-55.

Burgess, T., & Gules, H. (1998). Buyer—supplier relationships in firms adopting
advanced manufacturing technology: an empirical analysis of the
implementation of hard and soft technologies. Journal of Engineering and
Technology Management, 15(2), 127-152.

Burton-Jones, A., & Gallivan, M. J. (2007). Toward a deeper understanding of system
usage in organizations: a multilevel perspective. Mis Quarterly, 657-679.

Byrd, T. A., & Davidson, N. W. (2003). Examining possible antecedents of IT impact
on the supply chain and its effect on firm performance. Information and
Management, 41(2), 243-255.

148


http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1002&context=oa_textbooks
http://scholarcommons.usf.edu/cgi/viewcontent.cgi?article=1002&context=oa_textbooks

Caldeira, M. M., & Ward, J. M. (2002). Understanding the successful adoption and use
of IS/IT in SMEs: an explanation from Portuguese manufacturing industries.
Information Systems Journal, 12(2), 121-152.

Campos, J. (2009). Development in the application of ICT in condition monitoring and
maintenance. Computers in Industry, 60(1), 1-20.

Carr, N. G. (2003). IT doesn't matter. Harvard Business Review, 85(4), 41-49.

Chan, R. Y., He, H., Chan, H. K., & Wang, W. Y. (2012). Environmental orientation
and corporate performance: The mediation mechanism of green supply chain
management and moderating effect of competitive intensity. Industrial
Marketing Management, 41(4), 621-630.

Chang, H. H., & Wang, I. C. (2011). Enterprise Information Portals in support of
business process, design teams and collaborative commerce performance.
International Journal of Information Management, 31(2), 171-182.

Chao, C.-A., & Chandra, A. (2012). Impact of owner's knowledge of information
technology (IT) on strategic alignment and IT adoption in US small firms.
Journal of Small Business and Enterprise Development, 19(1), 114-131.

Chauhan, G., & Singh, T. (2012). Measuring parameters of lean manufacturing
realization. Measuring Business Excellence, 16(3), 57-71.

Chen, J., & Tsou, H. (2007). Information technology adoption for service innovation
practices and competitive advantage: the case of financial firms. Information
Research, 12(3), 12-13.

Chin, W. W. (1998). The partial least squares approach to structural equation
modeling. In G. A. Marcoulides (Ed.), Modern methods for business research
(pp. 295-336). Mahwah, NJ: Lawrence Erlbaum Associates.

Chin, W. W. (2010). How to write up and report PLS analyses. In V. E. Vinzi, W. W,
Chin, J. Henseler & H. Wang (Eds.), Handbook of Partial Least Squares (pp.
655-690): Springer.

Chung, C. A. (1996). Human issues influencing the successful implementation of
advanced manufacturing technology. Journal of Engineering and Technology
Management, 13(3), 283-299.

Churchill Jr, G. A. (1979). A paradigm for developing better measures of marketing
constructs. Journal of marketing research, 16(1), 64-73.

Chuu, S.-J. (2009). Group decision-making model using fuzzy multiple attributes
analysis for the evaluation of advanced manufacturing technology. Fuzzy Sets
and Systems, 160(5), 586-602.

Cochran, W. G. (1977). Sampling techniques (3 ed.). New York, NY: John Wiley &
Sons.

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155.

Craven, F., & Slatter, R.-R. (1988). An overview of advanced manufacturing
technology. Applied ergonomics, 19(1), 9-16.

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests.
Psychometrika, 16(3), 297-334.

Cronbach, L. J., & Shavelson, R. J. (2004). My current thoughts on coefficient alpha
and successor procedures. Educational and Psychological Measurement,
64(3), 391-418.

Crook, T. R., Ketchen Jr, D. J.,, Combs, J. G., & Todd, S. Y. (2008). Strategic
resources and performance: a meta-analysis. Strategic Management Journal,
29(11), 1141-1154.

149



Crute, V., Ward, Y., Brown, S., & Graves, A. (2003). Implementing Lean in
aerospace-challenging the assumptions and understanding the challenges.
Technovation, 23(12), 917-928.

Cua, K. O., McKone, K. E., & Schroeder, R. G. (2001). Relationships between
implementation of TQM, JIT, and TPM and manufacturing performance.
Journal of Operations Management, 19(6), 675-694.

Curry, E., Guyon, B., Sheridan, C., & Donnellan, B. (2012). Developing a Sustainable
IT Capability: Lessons From Intel's Journey. MIS quarterly executive, 11(2),
61-74.

Da Costa, S. G., & de Lima, E. P. (2008). Advanced manufacturing technology
adoption: an integrated approach. Journal of Manufacturing Technology
Management, 20(1), 74-96.

Davern, M. J., & Kauffman, R. J. (2000). Discovering potential and realizing value
from information technology investments. Journal of Management
Information Systems, 16(4), 121-143.

DelLone, W. H., & McLean, E. R. (1992). Information Systems Success: The Quest for
the Dependent Variable. Information Systems Research, 3(1), 60-95.

Delone, W. H., & McLean, E. R. (2003). The DeLone and McLean model of
information systems success: A ten-year update. Journal of Management
Information Systems, 19(4), 9-30.

Detty, R. B., & Yingling, J. C. (2000). Quantifying benefits of conversion to lean
manufacturing with discrete event simulation: a case study. International
Journal of Production Research, 38(2), 429-445.

Devaraj, S., & Kohli, R. (2003). Performance impacts of information technology: Is
actual usage the missing link? Management Science, 49(3), 273-289.

Dong, S., Xu, S. X., & Zhu, K. X. (2009). Research Note—Information Technology in
Supply Chains: The Value of IT-Enabled Resources Under Competition.
Information Systems Research, 20(1), 18-32.

Durmusoglu, S. S., & Barczak, G. (2011). The use of information technology tools in
new product development phases: Analysis of effects on new product
innovativeness, quality, and market performance. Industrial Marketing
Management, 40(2), 321-330.

Efstathiades, A., Tassou, S., & Antoniou, A. (2002). Strategic planning, transfer and
implementation of Advanced Manufacturing Technologies (AMT).
Development of an integrated process plan. Technovation, 22(4), 201-212.

Elliott, S., Gill, R., & Nelson, B. (2001). How Web-enabled tools can help optimize
new product initiatives. Visions Magazine, 25(4), 13-17.

Evans, L., Lohse, N., & Summers, M. (2013). A fuzzy-decision-tree approach for
manufacturing technology selection exploiting experience-based information.
Expert Systems with Applications, 40(16), 6412-6426.

Fawcett, S. E., Wallin, C., Allred, C., Fawcett, A. M., & Magnan, G. M. (2011).
Information technology as an enabler of supply chain collaboration: a
dynamic-capabilities perspective. Journal of Supply Chain Management,
47(1), 38-59.

Fink, L., & Neumann, S. (2009). Exploring the perceived business value of the
flexibility enabled by information technology infrastructure. Information and
Management, 46(2), 90-99.

Fornell, C. (1982). A Second Generation of Multivariate Analysis: Methods (Vol. 1).
NewYork: Praeger.

150



Fornell, C., & Cha, J. (1994). Partial least squares. In Bagozzi R.P (Ed.), Advanced
methods of marketing research (pp. 52-78). Massachusetts: Blackwell.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement error. Journal of marketing
research, 18(1), 39-50.

Fullerton, R. R., Kennedy, F. A., & Widener, S. K. (2013). Management accounting
and control practices in a lean manufacturing environment. Accounting,
Organizations and Society, 38(1), 50-71.

Fullerton, R. R., Kennedy, F. A., & Widener, S. K. (2015). Lean manufacturing and
firm performance: The incremental contribution of lean management
accounting practices. Journal of Operations Management, 32(7-8), 414-428.

Fullerton, R. R., McWatters, C. S., & Fawson, C. (2003). An examination of the
relationships between JIT and financial performance. Journal of Operations
Management, 21(4), 383-404.

Fullerton, R. R., & Wempe, W. F. (2009). Lean manufacturing, non-financial
performance measures, and financial performance. International Journal of
Operations & Production Management, 29(3), 214-240.

Gabbar, H. A., Yamashita, H., Suzuki, K., & Shimada, Y. (2003). Computer-aided
RCM-based plant maintenance management system. Robotics and Computer-
Integrated Manufacturing, 19(5), 449-458.

Gefen, D., & Ragowsky, A. (2005). A multi-level approach to measuring the benefits
of an ERP system in manufacturing firms. Information Systems Management,
22(1), 18-25.

Grant, R. M. (1991). The resource-based theory of competitive advantage: implications
for strategy formulation. California Management Review, 33(3), 114-135.

Grimsdell, K. (1996). The supply chain for fresh vegetables: what it takes to make it
work. Supply Chain Management: An International Journal, 1(1), 11-14.

Grover, V., & Kohli, R. (2012). Cocreating IT Value: New Capabilities and Metrics for
Multifirm Environments. Mis Quarterly, 36(1).

Gunday, G., Ulusoy, G., Kilic, K., & Alpkan, L. (2011). Effects of innovation types on
firm performance. International Journal of Production Economics, 133(2),
662-676.

Gupta, S., & Jain, S. K. (2013). A literature review of lean manufacturing.
International Journal of Management Science and Engineering Management,
8(4), 241-249.

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006).
Multivariate Data Analysis (6 ed.): Upper Saddle River, NJ: Prentice Hall.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. The
Journal of Marketing Theory and Practice, 19(2), 139-152.

Hair, J. F., Sarstedt, M., Ringle, C. M., & Mena, J. A. (2012). An assessment of the use
of partial least squares structural equation modeling in marketing research.
Journal of the Academy of Marketing Science, 40(3), 414-433.

Hair Jr, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2013). A primer on partial
least squares structural equation modeling (PLS-SEM). London: SAGE
Publications, Incorporated.

He, Y., Keung Lai, K., Sun, H., & Chen, Y. (2014). The impact of supplier integration
on customer integration and new product performance: The mediating role of
manufacturing flexibility under trust theory. International Journal of
Production Economics, 147, 260-270.

151



Henseler, J. (2012). PLS-MGA: A non-parametric approach to partial least squares-
based multi-group analysis Challenges at the interface of data analysis,
computer science, and optimization (pp. 495-501): Springer.

Hicks, C., & Braiden, P. (2000). Computer-aided production management issues in the
engineer-to-order production of complex capital goods explored using a
simulation approach. International Journal of Production Research, 38(18),
4783-4810.

Higgins, P., & Browne, J. (1992). Master production scheduling: a concurrent planning
approach. Production Planning & Control, 3(1), 2-18.

Ho, J. L., Wu, A, & Xu, S. X. (2011). Corporate governance and returns on
information technology investment: Evidence from an emerging market.
Strategic Management Journal, 32(6), 595-623.

Ho, R. (2006). Handbook of univariate and multivariate data analysis and
interpretation with SPSS. New York: CRC Press.

Hobday, M. (2005). Firm-level innovation models: perspectives on research in
developed and developing countries. Technology Analysis & Strategic
Management, 17(2), 121-146.

Hodge, G. L., Goforth Ross, K., Joines, J. A., & Thoney, K. (2011). Adapting lean
manufacturing principles to the textile industry. Production Planning &
Control, 22(3), 237-247.

Hofer, C., Eroglu, C., & Rossiter Hofer, A. (2012). The effect of lean production on
financial performance: The mediating role of inventory leanness.
International Journal of Production Economics, 138(2), 242-253.

Hsu, P.-F. (2013). Integrating ERP and e-business: Resource complementarity in
business value creation. Decision Support Systems, 56(1), 334-347.

Huang, S. M., Ou, C. S., Chen, C. M., & Lin, B. (2006). An empirical study of
relationship between IT investment and firm performance: A resource-based
perspective. European Journal of Operational Research, 173(3), 984-999.

Huang, Z., & Palvia, P. (2001). ERP implementation issues in advanced and
developing countries. Business Process Management Journal, 7(3), 276-284.

Huber, G. P. (1990). A theory of the effects of advanced information technologies on
organizational design, intelligence, and decision making. Academy of
Management Review, 15(1), 47-71.

Hulland, J., Wade, M. R., & Antia, K. D. (2007). The Impact of Capabilities and Prior
Investments on Online Channel Commitment and Performance. Journal of
Management Information Systems, 23(4), 109-142.

Hussain, Z., Wallace, J., & Cornelius, N. E. (2007). The use and impact of human
resource information systems on human resource management professionals.
Information & Management, 44(1), 74-89.

Igbaria, M., Zinatelli, N., Cragg, P., & Cavaye, A. L. M. (1997). Personal computing
acceptance factors in small firms: a structural equation model. MIS Quarterly,
21(3), 279-305.

Im, G., & Rai, A. (2014). IT-Enabled Coordination for Ambidextrous
Interorganizational Relationships. Information Systems Research, 25(1), 72-
92.

Inman, R. A., Sale, R. S., Green Jr, K. W., & Whitten, D. (2011). Agile manufacturing:
relation to JIT, operational performance and firm performance. Journal of
Operations Management, 29(4), 343-355.

Jabbour, C. J. C., Jabbour, A. B. L. d. S., Govindan, K., Teixeira, A. A., & Freitas, W.
R. d. S. (2013). Environmental management and operational performance in

152



automotive companies in Brazil: the role of human resource management and
lean manufacturing. Journal of Cleaner Production, 47(0), 129-140.

Jarvis, C. B., MacKenzie, S. B., & Podsakoff, P. M. (2003). A critical review of
construct indicators and measurement model misspecification in marketing
and consumer research. Journal of consumer research, 30(2), 199-218.

Jean, R. J.,, & Sinkovics, R. R. (2010). Relationship learning and performance
enhancement via advanced information technology: The case of Taiwanese
dragon electronics firms. International Marketing Review, 27(2), 200-222.

Jin, Y., Vonderembse, M., Ragu-Nathan, T., & Smith, J. T. (2014). Exploring
relationships among IT-enabled sharing capability, supply chain flexibility,
and competitive performance. International Journal of Production
Economics, 153(1), 24-34.

Jitpaiboon, T., Dobrzykowski, D. D., Ragu-Nathan, T., & Vonderembse, M. A. (2013).
Unpacking IT use and integration for mass customisation: a service-dominant
logic view. International Journal of Production Research, 51(8), 2527-2547.

Johnston, R. B. (1995). Making manufacturing practices tacit: a case study of
computer-aided production management and lean production. Journal of the
Operational Research Society, 46(10), 1174-1183.

Joshi, K., Chi, L., Datta, A., & Han, S. (2010). Changing the competitive landscape:
Continuous innovation through IT-enabled knowledge capabilities.
Information Systems Research, 21(3), 472-495.

Kannan, V. R., & Tan, K. C. (2005). Just in time, total quality management, and supply
chain management: understanding their linkages and impact on business
performance. Omega, 33(2), 153-162.

Karimi, J., Somers, T. M., & Bhattacherjee, A. (2007). The Role of Information
Systems Resources in ERP Capability Building and Business Process
Outcomes. Journal of Management Information Systems, 24(2), 221-260.

Kaur, M., Singh, K., & Ahuja, I. S. (2012). An evaluation of the synergic
implementation of TQM and TPM paradigms on business performance.
International Journal of Productivity and Performance Management, 62(1),
66-84.

Khanchanapong, T., Prajogo, D., Sohal, A. S., Cooper, B. K., Yeung, A. C., & Cheng,
T. (2014). The unique and complementary effects of manufacturing
technologies and lean practices on manufacturing operational performance.
International Journal of Production Economics, 153(1), 191-203.

King, A., & Lenox, M. (2002). Exploring the locus of profitable pollution reduction.
Management Science, 48(2), 289-299.

Konecny, P. A., & Thun, J.-H. (2011). Do it separately or simultaneously—An
empirical analysis of a conjoint implementation of TQM and TPM on plant
performance. International Journal of Production Economics, 133(2), 496-
507.

Kotha, S., & Swamidass, P. M. (2000). Strategy, advanced manufacturing technology
and performance: empirical evidence from US manufacturing firms. Journal
of Operations Management, 18(3), 257-277.

Kreng, V. B., Wu, C.-Y., & Wang, I. (2011). Strategic justification of advanced
manufacturing technology using an extended AHP model. The International
Journal of Advanced Manufacturing Technology, 52(9-12), 1103-1113.

Kull, T. J., Yan, T., Liu, Z., & Wacker, J. G. (2014). The moderation of lean
manufacturing effectiveness by dimensions of national culture: Testing

153



practice-culture congruence hypotheses. International Journal of Production
Economics, 153(0), 1-12. doi: http://dx.doi.org/10.1016/j.ijpe.2014.03.015

Kumar, R. L. (2004). A framework for assessing the business value of information
technology infrastructures. Journal of Management Information Systems,
21(2), 11-32.

Kuo, Y. K., & Ye, K. D. (2010). How employees' perception of information
technology application and their knowledge management capacity influence
organisational performance. Behaviour and Information Technology, 29(3),
287-303.

Lai, F., Li, D., Wang, Q., & Zhao, X. (2008). The information technology capability of
third-party logistics providers: A resource-based view and empirical evidence
from China. Journal of Supply Chain Management, 44(3), 22-38.

Lefebvre, L. A., Lefebvre, E., & Harvey, J. (1996). Intangible assets as determinants of
advanced manufacturing technology adoption in SME's: toward an
evolutionary model. Engineering Management, IEEE Transactions on, 43(3),
307-322.

Li, M., & Richard Ye, L. (1999). Information technology and firm performance:
Linking with environmental, strategic and managerial contexts. Information
and Management, 35(1), 43-51.

Liang, T. P., You, J. J., & Liu, C. C. (2010). A resource-based perspective on
information technology and firm performance: a meta analysis. Industrial
Management and Data Systems, 110(8), 1138-1158.

Loukis, E. N., Sapounas, I. A., & Milionis, A. E. (2009). The effect of hard and soft
information and communication technologies investment on manufacturing
business performance in Greece—A preliminary econometric study. Telematics
and Informatics, 26(2), 193-210.

Lu, Y., & Ramamurthy, K. R. (2011). Understanding the Link Between Information
Technology Capability and Organizational Agility: An Empirical
Examination. Mis Quarterly, 35(4).

Lucas, H. C. (1999). Information technology and the productivity paradox: Assessing
the value of investing in IT. New York: Oxford University Press.

Lun, Y. H. V., & Quaddus, M. A. (2011). Firm size and performance: A study on the
use of electronic commerce by container transport operators in Hong Kong.
Expert Systems with Applications, 38(6), 7227-7234.

Luo, X., & Bhattacharya, C. (2009). The debate over doing good: corporate social
performance, strategic marketing levers, and firm-idiosyncratic risk. Journal
of marketing, 73(6), 198-213.

MacDuffie, J. P. (1995). Human resource bundles and manufacturing performance:
Organizational logic and flexible production systems in the world auto
industry. Industrial and labor relations review, 48(2), 197-221.

Mahmood, M. A., & Mann, G. J. (1993). Measuring the organizational impact of
information technology investment: an exploratory study. Journal of
Management Information Systems, 10(1), 97-122.

Martinez-Lorente, A. R., Sanchez-Rodriguez, C., & Dewhurst, F. W. (2004). The
effect of information technologies on TQM: An initial analysis. International
Journal of Production Economics, 89(1), 77-93.

Mata, F. J., Fuerst, W. L., & Barney, J. B. (1995). Information technology and
sustained competitive advantage: A resource-based analysis. MIS Quarterly,
19(4), 487-505.

154


http://dx.doi.org/10.1016/j.ijpe.2014.03.015

McDermott, C. M., & Stock, G. N. (1999). Organizational culture and advanced
manufacturing technology implementation. Journal of Operations
Management, 17(5), 521-533.

McGrath, R. G., MacMillan, I. C., & Venkataraman, S. (1995). Defining and
developing competence: A strategic process paradigm. Strategic Management
Journal, 16(4), 251-275.

Mehrtens, J., Cragg, P. B., & Mills, A. M. (2001). A model of Internet adoption by
SMEs. Information and Management, 39(3), 165-176.

Melton, T. (2005). The benefits of lean manufacturing: what lean thinking has to offer
the process industries. Chemical Engineering Research and Design, 83(6),
662-673.

Melville, N., Kraemer, K., & Gurbaxani, V. (2004). Review: Information technology
and organizational performance: An integrative model of IT business value.
MIS Quarterly, 28(2), 283-322.

Milgrom, P., & Roberts, J. (1995). Complementarities and fit strategy, structure, and
organizational change in manufacturing. Journal of Accounting and
Economics, 19(2-3), 179-208.

Molla, A., & Licker, P. S. (2005). Perceived e-readiness factors in e-commerce
adoption: an empirical investigation in a developing country. International
Journal of Electronic Commerce, 10(1), 83-110.

Monniot, J. P., Rhodes, D. J., Towill, D., & Waterlow, J. (1987). A study of computer
aided production management in UK batch manufacturing. International
Journal of Operations & Production Management, 7(2), 2-7.

Moyano-Fuentes, J., Sacristan-Diaz, M., & Martinez-Jurado, P. J. (2012b).
Cooperation in the supply chain and lean production adoption: Evidence from
the Spanish automotive industry. International Journal of Operations &
Production Management, 32(9), 1075-1096.

Moyano—Fuentes, J., Martinez-Jurado, P. J., Maqueira—Marin, J. M., & Bruque—
Céamara, S. (2012a). Impact of use of information technology on lean
production adoption: evidence from the automotive industry. International
Journal of Technology Management, 57(1), 132-148.

Muller, A., Crespo Marquez, A., & lung, B. (2008). On the concept of e-maintenance:
Review and current research. Reliability Engineering & System Safety, 93(8),
1165-1187.

Nahm, A. Y., Vonderembse, M. A., & Koufteros, X. A. (2004). The impact of
organizational culture on time-based manufacturing and performance.
Decision Sciences, 35(4), 579-607.

Nambisan, S. (2009). The Role of Information Technology in Product Development:
An Introduction. In S. Nambisan (Ed.), Information Technology and Product
Development (Vol. 5, pp. 1-16). New York: Springer.

Nelson, R. R., & Winter, S. G. (1982). An evolutionary theory of economic change.
Cambridge, MA: Harvard University Press.

Nevo, S., & Wade, M. (2011). Firm-level benefits of IT-enabled resources: A
conceptual extension and an empirical assessment. The Journal of Strategic
Information Systems, 20(4), 403-418.

Ngai, E. W., Chau, D. C., & Chan, T. (2011). Information technology, operational, and
management competencies for supply chain agility: Findings from case
studies. The Journal of Strategic Information Systems, 20(3), 232-249.

155



Nikolopoulos, K., Metaxiotis, K., Lekatis, N., & Assimakopoulos, V. (2003).
Integrating industrial maintenance strategy into ERP. Industrial Management
& Data Systems, 103(3), 184-191.

Nunnally, J. C., Bernstein, I. H., & Berge, J. M. F. (1967). Psychometric theory. New
York: McGraw-Hill.

Ong, C.-S., & Chen, P. (2013). Information technology capability-enabled
performance, future performance, and value. Industrial Management & Data
Systems, 113(5), 669-682.

Pang, M.-S., Lee, G., & DelLone, W. H. (2014). IT resources, organizational
capabilities, and value creation in the public-sector organizations: public-
value management perspective. Journal of Information Technology, In
press(doi: 10.1057/jit.2014.2).

Pavlou, P. A., & El Sawy, O. A. (2006). From IT leveraging competence to
competitive advantage in turbulent environments: The case of new product
development. Information Systems Research, 17(3), 198-227.

Pavlou, P. A., & El Sawy, O. A. (2010). The “third hand”: IT-enabled competitive
advantage in turbulence through improvisational capabilities. Information
Systems Research, 21(3), 443-471.

Peng, D. X., & Lai, F. (2012). Using partial least squares in operations management
research: A practical guideline and summary of past research. Journal of
Operations Management, 30(6), 467-480.

Pennings, J.M., 1987. Technological innovations in manufacturing. In: Pennings, J.M.,
Buitendam, A. Eds., New technology as organizational innovation: The
development and diffusion of microelectronics. Ballinger, Cambridge, MA.

Percival, J. C., & Cozzarin, B. P. (2010). Complementarities in the implementation of
advanced manufacturing technologies. The Journal of High Technology
Management Research, 21(2), 122-135.

Perez-Arostegui, M. N., Benitez-Amado, J., & Tamayo-Torres, J. (2012). Information
technology-enabled quality performance: an exploratory study. Industrial
Management & Data Systems, 112(3), 8-8.

Peteraf, M. A. (1993). The cornerstones of competitive advantage: a resource-based
view. Strategic Management Journal, 14(3), 179-191.

Petter, S., DeLone, W., & McLean, E. (2008). Measuring information systems success:
models, dimensions, measures, and interrelationships. European Journal of
Information Systems, 17(3), 236-263.

Petter, S., & McLean, E. R. (2009). A meta-analytic assessment of the DelLone and
McLean IS success model: An examination of IS success at the individual
level. Information & Management, 46(3), 159-166.

Petter, S., Straub, D., & Rai, A. (2007). Specifying formative constructs in information
systems research. MIS Quarterly, 31(4), 623-656.

Pinsonneault, A., & Kraemer, K. L. (1993). Survey research methodology in
management information systems: an assessment. Journal of Management
Information Systems, 10(2), 75-105.

Powell, T. C., & Dent-Micallef, A. (1997). Information technology as competitive
advantage: The role of human, business, and technology resources. Strategic
Management Journal, 18(5), 375-405.

Rai, A, Lang, S. S., & Welker, R. B. (2002). Assessing the validity of IS success
models: an empirical test and theoretical analysis. Information Systems
Research, 13(1), 50-69.

156



Rai, A., Patnayakuni, R., & Seth, N. (2006). Firm performance impacts of digitally-
enabled supply chain integration capabilities. MIS Quarterly, 30(2), 225-246.

Rajaguru, R., & Matanda, M. J. (2013). Effects of inter-organizational compatibility on
supply chain capabilities: Exploring the mediating role of inter-organizational
information systems (l1OIS) integration. Industrial Marketing Management,
42(4), 620-632.

Ramdani, B. (2012). Information technology and organisational performance:
Reviewing the business value of IT literature. In Y. K. Dwivedi, M. R. Wade
& S. L. Schneberger (Eds.), Information Systems Theory (Vol. 1, pp. 283-
301): Springer.

Ravichandran, T., & Lertwongsatien, C. (2005). Effect of information systems
resources and capabilities on firm performance: A resource-based perspective.
Journal of Management Information Systems, 21(4), 237-276.

Ravichandran, T., Liu, Y., Han, S., & Hasan, I. (2009). Diversification and firm
performance: Exploring the moderating effects of Information Technology
spending. Journal of Management Information Systems, 25(4), 205-240.

Ray, G., Barney, J. B., & Muhanna, W. A. (2004). Capabilities, business processes,
and competitive advantage: choosing the dependent variable in empirical tests
of the resource-based view. Strategic Management Journal, 25(1), 23-37.

Ray, G., Muhanna, W. A., & Barney, J. B. (2005). Information technology and the
performance of the customer service process: A resource-based analysis. MIS
Quarterly, 29(4), 625-652.

Ray, G., Xue, L., & Barney, J. B. (2013). Impact of information technology capital on
firm scope and performance: The role of asset characteristics. Academy of
Management Journal, 56(4), 1125-1147.

Reid, M., & Brady, E. (2012). Improving firm performance through NPD: The role of
market orientation, NPD orientation and the NPD process. Australasian
Marketing Journal (AMJ), 20(4), 235-241.

Richard, O. C. (2000). Racial diversity, business strategy, and firm performance: A
resource-based view. Academy of Management Journal, 43(2), 164-177.

Riezebos, J., & Klingenberg, W. (2009b). Advancing lean manufacturing, the role of
IT. Computers in Industry, 60(4), 235-236.

Riezebos, J., Klingenberg, W., & Hicks, C. (2009a). Lean Production and information
technology: Connection or contradiction? Computers in Industry, 60(4), 237-
247.

Ringle, C.M., Wende, S. and Will, A. (2005), SmartPLS 2.0.M3 (beta), University of
Hamburg, Hamburg, available at: www.smartpls.de

Ross, J. W., Beath, C. M., & Goodhue, D. L. (1996). Developing long-term
competitiveness through information technology assets. Sloan Management
Review, 38(1), 31-42.

Sabherwal, R., Jeyaraj, A., & Chowa, C. (2006). Information system success:
individual and organizational determinants. Management Science, 52(12),
1849-1864.

Sambamurthy, V., Bharadwaj, A., & Grover, V. (2003). Shaping agility through digital
options: Reconceptualizing the role of information technology in
contemporary firms. MIS Quarterly, 27(2), 237-263.

Sanchez-Rodriguez, C., & Martinez-Lorente, A. R. (2011). Effect of IT and quality
management on performance. Industrial Management & Data Systems,
111(6), 830-848.

157


http://www.smartpls.de/

Santhanam, R., & Hartono, E. (2003). Issues in linking information technology
capability to firm performance. MIS Quarterly, 27(1), 125-153.

Saraf, N., Langdon, C. S., & Gosain, S. (2007). IS application capabilities and
relational value in interfirm partnerships. Information Systems Research,
18(3), 320-339.

Saurin, T. A., Marodin, G. A., & Ribeiro, J. L. D. (2011). A framework for assessing
the use of lean production practices in manufacturing cells. International
Journal of Production Research, 49(11), 3211-3230.

Schroeder, R. G., Bates, K. A., & Junttila, M. A. (2002). A resource-based view of
manufacturing strategy and the relationship to manufacturing performance.
Strategic Management Journal, 23(2), 105-117.

Schwarz, A., Kalika, M., Kefi, H., & Schwarz, C. (2009). A Dynamic Capabilities
Approach to Understanding the Impact of IT-Enabled Businesses Processes
and IT-Business Alignment on the Strategic and Operational Performance of
the Firm. Communications of the Association for Information Systems, 26(1),
57-84.

Seddon, P., & Kiew, M.-Y. (1996). A partial test and development of DelLone and
McLean's model of IS success. Australasian Journal of Information Systems,
4(1), 90-109.

Shah, R., & Goldstein, S. M. (2006). Use of structural equation modeling in operations
management research: Looking back and forward. Journal of Operations
Management, 24(2), 148-169.

Shah, R., & Ward, P. T. (2003). Lean manufacturing: context, practice bundles, and
performance. Journal of Operations Management, 21(2), 129-149.

Shah, R., & Ward, P. T. (2007). Defining and developing measures of lean production.
Journal of Operations Management, 25(4), 785-805.

Singh, Y. K. (2006). Fundamental of research methodology and statistics. New Delhi:
New Age International.

Sinkovics, R. R. (2010). Relationship learning and performance enhancement via
advanced information technology: The case of Taiwanese dragon electronics
firms. International Marketing Review, 27(2), 200-222.

Song, M., Berends, H., Van Der Bij, H., & Weggeman, M. (2007). The effect of IT and
co-location on knowledge dissemination. Journal of Product Innovation
Management, 24(1), 52-68.

Soriano-Meier, H., & Forrester, P. L. (2002). A model for evaluating the degree of
leanness of manufacturing firms. Integrated Manufacturing Systems, 13(2),
104-1009.

Spathis, C., & Constantinides, S. (2003). The usefulness of ERP systems for effective
management. Industrial Management & Data Systems, 103(9), 677-685.

Straub, D. W. (1989). Validating instruments in MIS research. MIS Quarterly, 13(2),
147-169.

Strohmeier, S. (2007). Research in e-HRM: Review and implications. Human
Resource Management Review, 17(1), 19-37.

Sun, H. (2000). Current and future patterns of using advanced manufacturing
technologies. Technovation, 20(11), 631-641.

Swamidass, P. M., & Kotha, S. (1998). Explaining manufacturing technology use, firm
size and performance using a multidimensional view of technology. Journal
of Operations Management, 17(1), 23-37.

158



Swanson, L. (1997). Computerized maintenance management systems: a study of
system design and use. Production and Inventory Management Journal,
38(2), 11-15.

Swink, M., & Nair, A. (2007). Capturing the competitive advantages of AMT: Design—
manufacturing integration as a complementary asset. Journal of Operations
Management, 25(3), 736-754.

Taher, M. (2012). Resource-based view theory. In Y. K. Dwivedi & M. R. Wade
(Eds.), Information Systems Theory (Vol. 1, pp. 151-163): Springer.

Tan, K. C., Kannan, V. R., Hsu, C. C., & Leong, G. K. (2010). Supply chain
information and relational alignments: mediators of EDI on firm performance.
International Journal of Physical Distribution & Logistics Management,
40(5), 377-394.

Tanriverdi, H. (2005). Information technology relatedness, knowledge management
capability, and performance of multibusiness firms. MIS Quarterly, 29(2),
311-334.

Tanriverdi, H. (2006). Performance effects of information technology synergies in
multibusiness firms. MIS Quarterly, 30(1), 57-77.

Taylor, W., & Wright, G. (2003). A longitudinal study of TQM implementation:
factors influencing success and failure. Omega, 31(2), 97-111.

Teece, D. J. (2010). Business models, business strategy and innovation. Long range
planning, 43(2), 172-194.

Thatcher, M. E., & Oliver, J. R. (2001). The impact of technology investments on a
firm's production efficiency, product quality, and productivity. Journal of
Management Information Systems, 18(2), 17-46.

Thong, J. Y. L. (1999). An integrated model of information systems adoption in small
businesses. Journal of Management Information Systems, 15(4), 187-214.

Thong, J. Y. L. (2001). Resource constraints and information systems implementation
in Singaporean small businesses. Omega, 29(2), 143-156.

Thong, J. Y. L, & Yap, C. S. (1995). CEO characteristics, organizational
characteristics and information technology adoption in small businesses.
Omega, 23(4), 429-442.

Tian, J., Wang, K., Chen, Y., & Johansson, B. (2010). From IT deployment capabilities
to competitive advantage: An exploratory study in China. Information Systems
Frontiers, 12(3), 239-255.

Tu, Q., Vonderembse, M. A., Ragu-Nathan, T., & Sharkey, T. W. (2006). Absorptive
capacity: Enhancing the assimilation of time-based manufacturing practices.
Journal of Operations Management, 24(5), 692-710.

Urbach, N., & Midiller, B. (2012). The updated DelLone and McLean model of
information systems success. In Y. K. Dwivedi, M. R. Wade & S. L.
Schneberger (Eds.), Information Systems Theory (Vol. 1, pp. 1-18): Springer.

Urbach, N., Smolnik, S., & Riempp, G. (2010). An empirical investigation of
employee portal success. The Journal of Strategic Information Systems, 19(1),
184-206.

Vinodh, S., & Joy, D. (2012). Structural equation modelling of lean manufacturing
practices. International Journal of Production Research, 50(6), 1598-1607.

Voss, M. D., & Williams, Z. (2013). Public—Private Partnerships and Supply Chain
Security: C-TPAT as an Indicator of Relational Security. Journal of business
logistics, 34(4), 320-334.

159



Wade, M., & Hulland, J. (2004). Review: the resource-based view and information
systems research: review, extension, and suggestions for future research. Mis
Quarterly, 28(1), 107-142.

Walczuch, R., Van Braven, G., & Lundgren, H. (2000). Internet Adoption Barriers for
Small Firms in the Netherlands. European Management Journal, 18(5), 561-
572.

Ward, P., & Zhou, H. (2006). Impact of information technology integration and
lean/just-in-time practices on lead-time performance. Decision Sciences,
37(2), 177-203.

Wayhan, V. B., & Balderson, E. L. (2007a). TQM and financial performance: A
research standard. Total Quality Management and Business Excellence, 18(4),
393-401.

Wayhan, V. B., & Balderson, E. L. (2007b). TQM and financial performance: what has
empirical research discovered? Total Quality Management and Business
Excellence, 18(4), 403-412.

Weill, P. (1992). The relationship between investment in information technology and
firm performance: A study of the valve manufacturing sector. Information
Systems Research, 3(4), 307-333.

Weill, P., & Ross, J. W. (2004). IT governance: How top performers manage IT
decision rights for superior results. Boston: Harvard Business Press.
Wernerfelt, B. (1984). A resource-based view of the firm. Strategic Management

Journal, 5(2), 171-180.

Womack, J. P., Jones, D. T., & Roos, D. (1991). The machine that changed the world.
New York: Harper Perennial.

Wong, C. Y., Wong, C. W., Boon-itt, S., & Saenz, M. J. (2015). Integrating
environmental management into supply chains: a systematic literature review
and theoretical framework. International Journal of Physical Distribution &
Logistics Management, 45(1/2).

Worley, J., & Doolen, T. (2006). The role of communication and management support
in a lean manufacturing implementation. Management Decision, 44(2), 228-
245,

Wu, F., Yeniyurt, S., Kim, D., & Cavusgil, S. T. (2006). The impact of information
technology on supply chain capabilities and firm performance: A resource-
based view. Industrial Marketing Management, 35(4), 493-504.

Xu, X., Wang, L., & Newman, S. T. (2011). Computer-aided process planning-a
critical review of recent developments and future trends. International
Journal of Computer Integrated Manufacturing, 24(1), 1-31.

Yang, M. G. M., Hong, P., & Modi, S. B. (2011). Impact of lean manufacturing and
environmental management on business performance: An empirical study of
manufacturing firms. International Journal of Production Economics, 129(2),
251-261.

Zammuto, R. F., & O'Connor, E. J. (1992). Gaining advanced manufacturing
technologies' benefits: the roles of organization design and culture. Academy
of Management Review, 17(4), 701-728.

Zhao, H., & Co, H. C. (1997). Adoption and implementation of advanced
manufacturing technology in Singapore. International Journal of Production
Economics, 48(1), 7-19.

Zhou, H., Keong Leong, G., Jonsson, P., & Sum, C.-C. (2009). A comparative study of
advanced manufacturing technology and manufacturing infrastructure

160



investments in Singapore and Sweden. International Journal of Production
Economics, 120(1), 42-53.

Zhou, K. Z., Li, J. J., Zhou, N., & Su, C. (2008). Market orientation, job satisfaction,
product quality, and firm performance: evidence from China. Strategic
Management Journal, 29(9), 985-1000.

161



	MEDIATING ROLE OF LEAN MANUFACTURING PRACTICE FOR INFORMATION TECHNOLOGY RESOURCES AND PERFORMANCE IMPROVEMENT OF MANUFACTURING FIRMS
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTERS
	REFERENCES



