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Abstract- The goal of this study is to explore the association
among supply chain strategy (SCS) and supply chain
information systems (SCIS) strategy and also its influence on
efficient supply chain and firm performance (FP). Based on
information processing theory (IPT), established hypotheses
presenting moderating impact of two supply chain
information system strategies (SCIS), information system for
efficiency and information system for flexibility. These
hypotheses are based on the separate relationship among the
two SC approaches i.e. Lean and Agile, and SC efficiency
and FP. On the basis of data gathered from top management
working in procurement, logistics and SC departments of
250 Indonesian firms, for the survey. The gathered data were
analysed by using tools like confirmatory analysis and
structural equation modelling (SEM), validated our
hypotheses. The result shows that IS for efficiency and
flexibility, IS strategy strengthen the association among Lean
(Agile) SC strategy and SC efficiency. Moreover, there is
positively significant association was revealed among SC
efficiency and FP and moderating association among SC
efficiency on the association among SC strategy and FP was
also found. This research offers novel addition in available
research by offering theoretical foundation and supportive
results that SC efficiency can be enhanced if SC and IS
strategies are implemented simultaneously.

Keywords; Supply Chain Information, Improved Performance,
Firms

1. Introduction

To accomplish a smooth and successful SC it is
important to measure and record the vital operational
processes such as stock management, lead time and
delivery planning [4]. Hence, it’s necessary for an
organisation to implement a SCIS which is aligned with
its SC operational requirements. It is observed that such
alignments are not successful all the times, it does fail in
some cases. An example is of General Motors, its SCIS
failed due to business process change, central and regional
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control, underestimation of the planning process,
inadequate data conversion and testing and overreliance
on the system [4]. It raises the concern that what is the
reason for these unsuccessful alignments? One of the most
critical reasons behind these failures is a paucity of
competent analysis to determine the advantages of
implementing particular SCIS [34]. For example, if the of
the SC is to reduce the inventory or accomplish lean
approach then what sort of computer software should be
used in the supply chain department? So, a deep analysis
of data and information is necessary to identify which
kind of SCIS fulfils the requirements of specific SC
strategy.

In this study, the investigation is conducted regarding
the moderating association among the SCS and SCIS. This
investigation is based on the key factors such as, which
SC strategy needs which type of specific SCIS to
accomplish efficient SC and its impact on the SC and FP.
Specifically, supposing from the SC and IS literature, the
hypotheses are established suggesting a positive
moderation among two different supply chain strategy
(Lean and Agile) and two relevant SCIS strategy (IS for
Flexibility and IS for Efficiency) related with improved
SC and FP. Based on findings it is evident that IS
(efficiency) and IS (Flexibility) plays the role of
moderator among Lean and Agile SC strategies and also
SC efficiency. Early literature primarily has shortcomings
in providing academic knowledge of how specific IS can
support the needs of the process of information and
processes associated with specific kind of SC, and the
reasons of the compatibility of specific SC strategies
with respective IS strategies. This research addresses this
gap in the theory through the offering the deeper
understandings of the theory with empirical evidence on
the of IS application to various kinds of SC techniques
that helps improving SC efficiency and FP.
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This paper broadens the existing available knowledge in
the current literature by considering the more extensive
process of the SC and IS strategy that would improve SC
efficiency. In light of these arguments, we present that this
study adds to the literature by proposing that proper fits
between SC and SCIS leads to an improved SC efficiency
and FP. This study shows the significance of
the design and adoption of these IS technology that suit a
specific kind of SC businesses. Moreover, a direction is
given by this study, which IS applications ought to be
engineered and executed, for particular SC by offering a
framework by which SC and operational administrators
can take financial decisions with respect to the
implementation of IS in SC system.

2. Literary Review

2.1. SC and SCIS Strategy

The strategy of SC illustrates how SC is shaped and sets
its particular targets and goals [7, 19]. SC strategy defines
the relationship and combination of activities and
functions throughout the SC, in order to provide the value
to customers in a marketplace. There are several types of
SC strategies [11], cost efficient, responsive, lean and
agile [20]. In our study, we will be considering two
strategies of SC i.e. Lean and Agile strategy. A ‘‘Lean’’
SC strategy focuses on low-cost quick SC with an aim of
decreasing inventory lead times and waste [7]. This
strategy is useful where demand is relatively stable and
predictable, and product variety is low [8]. SC strategy for
““Agile’” is focused to achieve adaptability and flexibility
in sourcing and logistics with the continual response [27].
Figure 1, 2 and 3 below support to understand these two
SC strategies.

Figure 1. Supply Chain Strategies
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Implementing efficient and reliable SCIS can lead to the
point that can help organisations to achieve success and
compete with the global marketplace [36]. The
performance of an SC is based on the extent of its
capability of managing the flow of materials, information,
and money. The SCIS provides expertise in managing
these flows [21]. The implementation of SCIM gives two
vital benefits: Cost reduction and increase customer’s
satisfaction [22]. This study emphasizes on the fact that
with the implementation of SCIM results in improving
SC efficiency [1].

2.2. Association Among SC and IS strategy

Contemporary researches are purposeful on the impacts
associated with the use of IS in SC. Studies show that SC
communication and incorporation are supported by the
exercise of integrated IS [37], and helps in achieving
better FP. SC practices like as SC integration, and actions
like establishing long term strategic relations with
suppliers, requires wide utilization of electronic data
interchange (EDI) and thus the abutment of IS within the
organization [6, 28]. Considering that SC at multiple
levels of communication and incorporation needs altered
technology incorporation level, this develops an
understanding of a theoretical foundation that a high (low)
level of supplier incorporation should meet the high (low)
level of SCIS implementation to get the goal of highly
efficient CS [9].

Hence, it’s learned that the structure of SC must include
understanding of communication and information
processing needs and additional recommendations to
implement specific SCIS. This is generally specified as
““The strategic program of IS in SC’’ [4, 26]. However,
SC research till now is mostly not ample to support such
analysis. Likewise, there is a great amount of research and
concept of IS alignment business strategies IS strategy
alignment is there [15, 25] but there is lack of notable
work available on the understanding of IS strategy
alignment and SC strategy. In the study, particularly, we
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suggest that which specific SCIS should be implemented
for given a SC strategy that would successfully be as a
moderator on the association among SC strategy and SC
efficiency. Taking note of that improved SC execution is
related with enhanced FP.

2.3. Hypotheses Development

The relationships among IS strategy, SC strategies, SC
performance, and FP, based on our hypothesis, is reflected
in Figure 4. Particularly, it is suggested that the
association among a specific strategy in SC and SC
efficiency should be strengthen by relevant strategy of IS.
It is (a) IS for Efficiency would play the role of moderator
on the association among an SC strategy and Lean SC
strategy and (b) IS for Flexibility should would play the
role of moderator on the association among Agile SC
strategy and SC efficiency. We likewise propose the SC
performance should lead to enhanced FP as outlined in
Table 1.

IS for Efficiency

H1a

Lean Supply
Chain Strategy

Firm
Performance

Supply Chain
Efficiency

IS for Flexibility

Agile Supply
Chain Strategy

Figure 4. Conceptual Framework

The Lean SC strategy needs proper and in time inter-
organizational correspondence of data about stocks,
capabilities, delivery schedule based on the structure of
JIT ideology. The IS for efficient strategy upgrades the
internal and inter-organizational operational efficiencies
by using operations that facilitate routine correspondence
within the organization, and outside, with clients and
suppliers.

For instance, utilizing ERP empowered workflows to
organize supply orders between buying and manufacturing
process that can bring about the less raw material stock.
ERP is commonly intended to manage workflows along
with SC process, for example, purchasing and
manufacturing forecasting. The study presents that the
utilization of ERP is increasingly beneficial and free of
error execution because of enhanced accessibility of
operational information that is necessary for everyday
handling of tasks. Additionally, it prompts lesser
procuring expenses for maintenance-repair-order (MRO)
[3]. Moreover, it can enable the workflow that imply low-
waste processes [33]. So also, the manufacturing
forecasting of firm with the orders of suppliers based on
B2B or with EDI improves the prompt knowledge of stock
and deliveries, lessening the stock in operation. The
existence of functioning and internal organizational

applications as demonstrated by the IS for Efficiency and
IS strategy is subsequently, as portrayed in Figure three,
likely to additionally complement effect of Lean SC
strategy on SC efficiency, through expanding the degree
of inclusion of data and harmony in organizational
decision making that reflect the Lean SC strategy's
information management requirements. These arguments
lead to following hypothesis:

Hla. The lean SC strategy and the SC efficiency is
moderated by IS strategy for efficiency.

The thought of agility in SC may be perceived as a
strategy for growing flexibility in manufacturing and
distribution operations. As far as IP backing, the agile SC
strategy needs organization to process the information on
client demands, opponent activity, and product market
strategic alternatives. [17] describe the way of IS for
flexibility strategy be able to reinforce the needs of an
agile SC. The IS, for instance, can reinforce SC agility by
promoting instantaneous examination, analysis and
feedback with regards to changing client and market
request. Strategic decision support systems expedite
communication and exit decisions for novel or available
product-markets. Furthermore, the presence of internal
organizational system expedites information sharing for
association with partners and for the co-ordination of
reaction strategies and activities [23]. Therefore, it is
anticipated that the IS for Flexibility IS strategy will
improve the affirmative relationship among the Agile SC
strategy and SC efficiency. These arguments lead to
following hypothesis:

HIb. The agile SC strategy and the SC efficiency is
moderated by IS strategy for flexibility.

The Lean SC strategy emphasises on appropriately
administrating the SC, eradicating misuse and focusing on
betterment philosophy, hence getting better the quality of
output, dropping the delivery timing and curtailing stock.
This strategy implicates that the organization should work
in a synergetic way with suppliers on vital operating
mechanism, like, stock and lead times, and to deploy
processes such as huge-production and JIT [31, 35]. By
removing extra inventory and getting a better quality of
output, the SC can reduce deployment cycle, enhance
efficiency, the better quality of the product and rapidly
react to client’s needs. Accordingly, SC efficiency is
improved. A great degree of leanness is essentially
required to achieve improved SC efficiency. The agile SC
has a superior ability to efficiently complying with
diversified client demands and choices [31, 35]. It does
through, for instance, executing capability cushion to
manage market vulnerabilities, which expands its reaction.
These arguments lead to following hypothesis:

H2a. The Lean SC strategy leads to an improved SC
efficiency.
H2b. The Agile SC strategy leads to an improved SC

efficiency.
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There are three recommended for the measurement of
SC efficiencies, such as managing capital (efficiency),
measuring the production (client’s satisfaction), and
flexibility [2, 12]. Likewise, [2] recommends that SC
performance must be analysed in a way of production and
stock costs, reaction to transformation in delivery needs
and incorporation with collaborators. Based on this, we
explain SC efficiency as its flexibility, integration, and
client reactions. SC flexibility is the degree to which SC
collaborators viably and rapidly adjust to transformations
in the market [37]. SC integration is the degree of actions,
correspondence, and taking decisions in the SC are
corresponded mutually [14, 29]. Responsiveness to clients
is the degree to which SC collaborators react rapidly to
client's requirements [5, 29].

FP attributes to how an organization attains its business
targets. On the basis of prior researches associated with
FP, we compute FP by revenue, revenue share of total
market by a firm and rivalry in the market [24]. The
positively significant relationship among SC efficiency
and FP is established in prior studies. For example, SC
integration improves the performance with which data is
co-ordinated in the SC [21], hence getting better FP by
decreasing stock levels and costs and with improving
timely delivery [18]. Likewise, there is a huge association
between SC flexibility and FP for the reason that the
capability of the SC to adjust the changes that will
affirmatively affect the organization’s capability to
propose and deliver goods that are probable to meet
dynamic demand [37]. Plenty of research has depicted
that capability of the SC to manufacture and distribute
goods in response to clients’ desire leads to greater
efficiency for SC that leads to higher FP [37, 5]. These
arguments lead to following hypothesis:

H3. SC efficiency is positively associated with FP.

3. Methodology

3.1. Survey Instrument and Data Collection

We introduced instruments for calculating the two forms
of SCM and IS strategies, based on prior literature [25].
Previous work has adopted the instruments for calculating
SC efficiency and FP [24]. The validity of content in two
steps has been achieved. Initially, four academics and
three experts reviewed it. We have adapted them for the
pilot study on the basis of their response. Afterwards, the
pilot study was performed to validate the instruments [30].
All items of questionnaire were assessed with a response
choice of 1 (strongly agreed) to 6 (not applicable) in the
Likert scale. The analysis unit is a single organization.
Top management (directors and senior personals) from
buying/manufacturing/SC departments were selected as
the respondents. Initially, 3526 personals were used from
above mentioned departments, and the selections was
random form the manufacturing organizations in
Indonesia based on at least 300 employees and having

Indonesian Rupiah 11 million revenue. 250 completed
surveys were obtained with a 7.01% response rate
comparable to priors researches [24]. Annexure, 1, 2 and 3
offered the attributes of the respondents.

3.2. Reliability, Convergent Validity and
Discriminant Validity
3.2.1. Non-Response Bias

The Chi-square test was applied to measure non-
response bias among the two rounds of respondents to
calculate differences in the organization employees,
annual revenue and position in the firm. No significant
difference was found among the two groups that indicate
the non-presence of non- response bias. 75 and 125 are the
responses from the first and second group respectively.

3.3. Assessing Convergent Validity and
Reliability

To carry out item’s purification for each construct,
CITC analysis was applied as shown in Table 1. After two
rounds of CITC, two items were removed and after one
round, one item was removed, For the Agile SC strategy
and IS for Flexibility respectively. All scores are greater
than the threshold of 0.5 for the rest. Post purification,
reliability (Cronbach Alpha), standard deviation; mean
and constituent items of all the constructs are presented in
Table 1. Suggesting good reliability [10], as values are
higher than the standard i.e. 0.7.

Table 1. Items, corrected item-total correlation, alpha,
mean, and standard deviation for each construct
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Table 2. PLS structural equation modelling
results
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3.4. Assessing Discriminant Validity

The Annexure 4 presents the findings of discriminating
validity done based on PLS. For all constructs showing
good discriminant validity, the factor loading for every
component is greater than it’s cross-loading. Annexure 5,
explains the inter construct correlations and AVE and also
square root of AVE that further offers robust evidence of
discriminating validity [16].

3.5. Assessing Common Method Bias

This study also performed Harman factor test to detect
common method bias, as the data was obtained by a single
respondent from each organization (Fornell and Larcker,
1981). The findings show that there is no common method
bias.

4. Results

The hypothesis is evaluated with the help of SEM with
PLS software. The strength of each relationship and its
significance is assessed using t-statistic and Beta. The
impact of independent variables on dependent variables
was determined by using R2. To calculate t-statistic based
on 250 cases and 1000 repetitions, bootstrapping was
applied and to determine the standardized coefficient
(Beta coefficient). Values of R? square in SC performance
and firm performance are 0.0547 and 0.33 respectively.
The findings are represented in Table 2.

5. Discussion and Conclusions

Table 2 shows that all the hypotheses are supported,
first the direct relationship, H2a and H2b states that lean
and agile SC strategies positively influence the SC
efficiency [35, 31]. These results are supported by the
previous studies. Whereas, the other direct impact, H3
shows that SC efficiency contributed positively towards
FP in line with the previous studies [37, 5, 24]. Finally,
the and Hla and Hlb, the hypotheses for moderating
relationship are also supported, so it can be claimed that
IS strategy for efficiency and flexibility strengthen the
association among SC strategy and SC efficiency as
expected. This research presents various offerings. Along
with the findings, it provides evidence that how and why
specific IS strategies can be beneficially lined up with
various sorts of SC, in this way presenting a contingency
perspective in the relation between the IS implemented in
the SC and different form of SC. Past research by [32]
exploring relationship between SC system and SC
efficiency propose that effective implementation of IS in
the organizations, SCs is related to enhance FP. The
outcomes of research broaden it by demonstrating that
strategies of SC need to be in line with IS, consequently,
this strategy will notably influence the SC efficiency. The
use of SCIS has proved to have general advantages in the
SC [15], whereas, the contingent approach in this
relationship among the design of applications and kind of
SC is absent. The study covers this theoretical gap. Our
results indicate, additionally to enhance FP by positively
controlling SC performances, the Lean and Agile SC
strategy will directly enhance SC efficiency and that will
lead to FP as supported from findings.

Subsequently, the outcomes point out the requirement
of the compatibility of IS suppliers in relation to IS
Brilliance, and expertise. Our research gives a conceptual
understanding for recognising specific fields where IT
expertise of suppliers should be aligned according to the
SC strategy. This research further establishes and justifies
the use of the four constructs model for SC strategy and IS
strategy and allows to utilize and establish these models
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for further work. SCs are getting complex, and their
adequate handling needs to be more perceptive and
relevant. However, due to a lot of SCIS for organizations,
SC users find it difficult that what type of SCIS will be of
huge advantage for them. The research also offers a
decision-plan for SC administrators of the organization to
determine, established on the authority of the SC strategy,
the specific module of SCIS the respective suppliers
should implement, and which field they may require
technical development for improvement.

6. Limitations and Future Research

There are certain bindings despite its contributions in
this research. First, a single respondent is questioned
regarding SC issues relating to strategy and
implementation by each organization. Even though the
majority of the respondents were higher-ranked
individuals (Directors and Managerial level employees) in
SC operations like purchasing, it is not possible for an
individual in a firm to administer the complete SC. Hence
there is the chance of related bias in the answers to the
survey queries. Subsequently, in our research model, a
chance of Common Methods bias is also there, from the
same individual answering the dependent and independent
variables. The tests shown above in the methodology
section report that the unavailability of common method
bias, recommends that bias is not induced in our results
due to using a single respondent. Moreover, from the
perspective of the single or focal manufacturer, despite
covering different prospects of SC, the feedbacks,
covering different prospects of the SC may not consider
common realities for all organizations in the SC. For
example, many organizations using the SC may have
various stages of automation. Certainly, it’s troublesome
to understand the complications and refinements of the
whole SC from the perspective of a single company.
Taking research ahead, a collaboration between SC and IS
strategies in different industries could be investigated.
There is a great possibility of prevailing industry-special
patterns of IS strategy for specific SC strategy.

The lean efficiency combination may be present in
industries that are relative to or projected to demand, like
retail, low  technology  or  industrial products
manufacturers. The ‘‘agile-flexibility’’ is predictable to be
specifically important to the organisations which have
consistent  technological advances, like, fashion,
computers and cell phone industry. Studies on these trends
will provide the way that SC and IS Strategy may
effectively combine in industry-specific arrangements.
This research identifies, when SC strategy is matched with
IS strategy with relation to its application selection will
have an encouraging impact on the SC efficiency.
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pp. 346-358, 2013. ASCl1 0.43 0.95 0.11 0.16 0.33 0.04
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Annexure 5. Correlation of constructs and the AVE
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Annexure 4. Component-based analysis: Loadings on intended
construct and cross-loadings
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