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INTEGRATION: IMPACT ON FIRM PERFORMANCE

ABSTRACT

Goal: This Survey-based empirical research is aimed to theorize and assess a structural
model that incorporates strategic alliance between Information Intensive Services (IIS)
and Supply Chain Integration (SCI) and its impact on Firm Performance (FP), with special
reference to Indian business houses.

Design / Methodology / Approach: This paper proposes a hypothesis model within
the decision-making framework that offers strategic alliance tool for managers in
the area of supply chain to operationalize business decisions. Samples of more than
210 primary data sets are collected from population of different industries in India by a
proper sampling method and by framing questionnaires. The relationship, as proposed in
the hypothesis model, is assessed empirically by using statistical techniques called Struc-
tural Equation Modeling.

Results: Practitioners may expect improved supply chain performance through strategic
alliance between information intensive services and supply chain integration, as it is de-
manded industries in this Industry 4.0 era.

Limitations: The hypothesis framed by western standards seems to be obvious; however,
considering the Indian business scenario, where the supply chain and technology of infor-
mation systems are almost a new concept in most firms, this seems to be a valid area of
research.

Practical Implications: Research conceptualizes and develops different dimensions of in-
formation-intensive services that offer empirical support for the adoption of proper infor-
mation system to improve performance within an integrated supply chain.

Originality / Value: This survey-based empirical research will ‘coordinate and highlight the
issue of integration’ of Enterprise Information Systems within the organizational supply
chain.

Keywords: Supply Chain Intelligence, Information Intensive Services, Management Inte-
gration Practices, Industrial Performance Measurement, Structural Equation Modelling.
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1. INTRODUCTION

The market scenario in today’s Fourth Industrial Revolu-
tion, commonly known as the ‘Industry 4.0’ era, is becoming
increasingly competitive due to the innovation of sophisti-
cated technology and changing customer behaviour. Busi-
ness Firms are evolving into a new phase of transition based
on knowledge and networks with Information Technology
platform (Christopher and Holweg, 2011). Competition in
the market means, in terms of improved quality, products
with superior performance, cost at par, wider range of prod-
uct variation and better service; all delivered simultaneous-
ly. As observed by Li et al. (2006), firms started realizing that
improving efficiencies within a firm not only serve business
goals, but also make the entire chain more competitive. Sup-
plying the right product at the right price and time to the
consumer is the lynchpin to competitive success (Eskandar-
pour et al., 2015).

Managing supply chain as originated by consultants (Hou-
lihan, 1987) moved into academia and helped to unite pro-
curement, operations, and distribution into a more unified
discipline. Supply chain has been interpreted by various
researchers in various ways since it was introduced (Craig
et al., 2015). In today’s business environment, ‘supply chain
is conceptualizing as a network for businesses’ (Winter and
Knemeyer, 2013) that seek to ‘integrate performance mea-
sures over multiple firms rather than taking perspective of a
single process’. As stated by Chen et al. (2013), ‘managing
supply chain has not been just dyadic; as it is said, most of
the resource dependency has, but has implicitly considered
— through the notion of chains — paths through a network
of firms’. Today, complexity, uncertainty and variability are
the pertinent characteristics of modern supply chain, which
is different from its classical view, as suggested by Houlihan
(1985), as he ‘that viewed it as a single process; the respon-
sibility for different segments in the supply chain is not frag-
mented or relegated to functional areas..., but depends on
strategic decision-making’. In this study, supply is the shared
objective of practically every function in the chain and is of
particular strategic significance. Supply chain management
calls for a different perspective on inventories that use a bal-
ancing mechanism as the last resort and, most importantly,
a new approach to systems is required: ‘integration rather
than interfacing’ (Jin et al., 2013; Ellram and Cooper, 2014).

From early 1980’s, it became evident that a rigorous
framework for analyzing the dynamics of supply chains and
taking proper decisions would substantially improve the per-
formance of systems. Later, in the early 1990’s, these con-
cepts began to be used to define the process of integrating
suppliers, manufacturers, warehouses, and retailers. The
effective management of supply chain in new business sug-
gests seeking close and long term relationship with suppli-
ers and customers, developing interactive relationships with

each other, and working in a collaborative way (Autry et al.,
2014; Xia et al., 2015). A better understanding of complex
dynamics that determine the performance of supply chains
has become crucial for superior performance (Chen et al.,
2013). An integrative supply chain strategy integrates, as a
business process, suppliers’ supplier to customers’ custom-
er as well as firms to create values (Claudine and Hyland,
2015). Information Technology enabled services with Sup-
ply Chain Integration act as core constituents of this supply
chain strategy. However, integration within a complex chain
is not easy; it requires time, complexity, extensive survey,
and exploration (Williams et al., 2013). Research shows
both positive and negative results in terms of integration
(Bernon et al., 2013; Chang et al., 2015). Indian business
firms show less progress in the integration of business chain
and supply-chain practices, while integrating with informa-
tion systems show contradictory outcome in terms of firm
performance (Narasimhan et al., 2010).

Market development, internationalization, and growing
competitiveness have led to the emergence of the so-called
Fourth Industrial Revolution and to the parallel develop-
ment of both the concept of Industry 4.0 and its domain in
the area of supply chain. From this result, the purpose of
this study is to propose a framework that identifies relation-
ships between information intensive services, supply-chain
integration, and firm performance and to test such relation-
ships, empirically, in terms of business managers’ viewpoint.
The relationships proposed above are somehow ‘conceptual
as well as basic’; however, a relevant gap exists in the ap-
plication of synchronization. In the Indian scenario, where
concepts of service operations started not long ago; inte-
grating supply chain with information intensive services to
improve firm performance is ‘still in a nascent stage’. The
paper’s contribution may be framed within information sys-
tems that stipulate ‘linkage between key organizational re-
source (integration of information) and its management as
the organization’s most critical performance factor’.

In the era of “Innovation and Technology Management
in Industry 4.0”, the transition to Industry 4.0 is challenging
and sustainable, especially in the area of operations man-
agement (Szozda, 2017). In this sequel, considering all the
issues above, the proposed research seeks to answer the
following issue: ‘gaining competitive edge through effective
use of integration in supply chain and information system
practices in a highly competitive environment has become
increasingly complex (if not impossible) and also crucial in
order to optimize the firm’s operational performance’. Final-
ly, it aims to reconcile all these conflicting results and try to
explore the understanding of complex relationships within
the domain of Indian business environment.



2. LITERATURE REVIEW

2.1 Strategic alliance under management integration

supply chain management has received great deal of at-
tention by practitioners and academicians since its inception
(Li, 2005; Cai et al., 2009). Today managing supply chain is
a holistic and strategic approach to integrate demand, op-
erations, procurement and logistics processes (Podsakoff
et al., 2012). Forward looking enterprises are very dynamic
today. They collaborate with suppliers, customers and even
with competitors. They share information aiming to create
a collaborative supply chain that is capable of competing,
if not leading a particular industry. Spurred by intensifying
competition in global markets, most companies have been
increasingly implementing supply chain and information sys-
tems practices (Bayraktar, 2009). Decision making in a highly
competitive environment would thus depend on degree and
quality of information (Wu et al., 2010).

Concepts of managing supply chain, as elaborated by sev-
eral researchers, seeks to enhance competitive performance
by closely integrating internal functions within firm and ef-
fectively linking them with external operations of suppliers,
customers and other channel members (Kim, 2009). Much
of the current research in this area focuses on upstream or
downstream areas of the supply chain. A survey of 30 UK
companies conducted by Frohlich (2002) shows three types
of barriers to technology integration in supply chains: sup-
plier, customer (manufacturer), and internal barriers. Cost
is @ major reason for resistance both by the suppliers and
the customers and this often involves negotiation between
the two parties involved in terms of IT investment and cus-
tomization. Topics such as supplier’s selection, success fac-
tor of strategic supplier alliances, supplier’s responsiveness
and buyer-supplier relationship have been discussed on the
supplier’s side. Supply chain decisions, as studied by Bozarth
et al. (2009) and Kaufmann et al. (2014), mainly focus on
downstream linkages between manufacturers and retailers.
Studies relating to both upstream and downstream sides in
the supply chain have been started very early, and refer to
strategic relationships between supplier and customer rela-
tion practices and organizational performance (Huo et al.,
2013).

Researchers have revealed the necessity for supply chain
integration in order to foster Information sharing (Cai et
al., 2010) and for the impact of Enterprise Resource Plan-
ning on it (Su and Yang, 2010). The effective use of ERP can
have a dramatic impact on firm performance (Su and Yang,
2010). Again, some review suggests that a firm must not
rely solely on information system practices for managing
their operations (Gunasekaran and Ngai, 2004). Effective
use of Material Requirements Planning (MRP) and Manu-
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facturing Resource Planning (MRP-II), coupled with proper
information systems, envisages lead-time and inventory re-
duction (Rosenzweig et al., 2003; Williamson, 2008; Yang,
2014). Other operational systems, such as managing sup-
plier and customer, warehousing and distribution, when
integrated with ERP, help to improve product traceability
and operational efficiency (Gunasekaran et al., 2004; Stock
and Tatikonda, 2008).

Strategic investment by Indian firms for the develop-
ment of Information Systems and services has been initiated
during the middle of nineties. But, by not making significant
changes in their supply chain systems and processes, many
firms ultimately resulted to under-exploit information sys-
tems to their full potential. Keller et al. (2017) examined
the limitations of integration of strategic tools with business
modeling. The main limitations highlighted by them relate
to idealizations according to environment in which the com-
pany operates, and is not designed for a deeper evaluation
and validation by the organization. Therefore, an ultimately
mapped business model still requires approval, seeking fi-
nancial, market, customers and suppliers viabilities.

Finally, a review of the literatures related to strategic
alliance between information intensive services and sup-
ply chain integration has seen a significant gap in firm per-
formance (Flynn et al., 2010; Leuschner et al.,, 2013). Re-
searchers have highlighted gaps, specifically to the absence
of empirical research, clearly linking Information intensive
services to supply chain integration and firm performance
(Prajogo and Olhager, 2012; Ellinger et al., 2011).

2.2 Theoretical framework

as per Ellinger et al., 2012, expanded global competition
has become the norm rather than the exception, with an
unprecedented number and variety of products available in
the retail market to satisfy consumer needs and desires. In
21 century globalized scenario, markets are more transpar-
ent and informative; customer demands are being met in a
more customized manner, and the nature of demand keeps
increasing (Hitt, 2011). The successful implementation of ef-
fective use of integrated information systems and enabling
technologies has allowed creating seamless supply chains
correspondingly linkages in order to minimize poor perfor-
mance of suppliers, unpredictable customer demands, and
uncertain business environment (Mentzer et al., 2000; Zim-
mermann and Forest, 2014).

2.2.1 Information Intensive Services

As Information Intensive Services are being globalized,
firms take advantage of the opportunities made available
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by the progress of IT and they correspondingly respond to
the challenge of increasing global competition. Information
System capabilities are defined as complex bundles of IT
related resources, skills and knowledge, exercised through
business processes that enable firms to coordinate activities
and make use of these assets in a very meaningful way. It is
complied with a bundle of integrative services under IT do-
main used by business managers in their respective field for
the pursuit of excellence (Dale Stoel et al., 2009).

In reality, monitoring and improving the performance of
supply chain in todays’ technological domain has become
an increasingly complex task for Indian firms as most of the
companies started this practice recently. Understanding the
link in between information systems and firm performance
has been the subject of considerable interest to many re-
searchers and business practitioners (DeGroote and Marx,
2013). Information integrative services within the supply
chain are, thus, served as a set of activities undertaken by
any firm to promote effective services in terms of integra-
tion. This refers to ‘[...] the degree to which an organization
strategically collaborates with its supply chain partners and
manages intra and inter-organization processes to achieve
effective and efficient flows of products, services, informa-
tion, money and decisions, with the objective of providing
maximum value to its customers’.

2.2.2 Supply Chain Integration

Supply chain integration is a firm’s strategic collaboration
and coordination with its suppliers and customers and the
management of internal and external organizational pro-
cesses (Ellinger et al., 2012). The concept is best explained by
development of strategic intra-firm and inter-firm collabora-
tion along supply chain (Van der Vaart and Van Donk, 2008;
Zhang and Huo, 2013). This has been widely regarded as an
important strategy for improving firm performance (Flynn et
al., 1990; 1994; Franklin, 2013). However, the implementa-
tion of integration within supply chain is not easy; it requires
mutual adaptation and relation-specific investments among
supply chain partners, which are often quite complicated
and risky (Barney, 2012). As per Trierweiller et al., (2016),
organizations achieving greater integration levels show the
highest results, and the degree of perceived benefits sys-
tematically decreases according to the level of integration.
Strategic management literature indicates that strategic
network alliances, which are important aspects of supply
chain have considerable failure rate (Chiang et al., 2010).
Literature also suggests that full integration with suppliers
and customers is rare; it stands far from ideal. To facilitate
the implementation of integration within supply chain, it is
necessary to identify the factors involved and monitor their
effects on supply chain performance (Trkman et al., 2007).

2.2.3 Firm Performance

Cazeri et al. (2017) examined that supply chain perfor-
mance measures have been orientated around cost, time
and accuracy, conventionally. However, organizations are
now coming under increased scrutiny from customers and
governments regarding their compliance with environmen-
tal and social responsibility. Firm performance basically re-
fers directly to how well any firm achieves its two polemic
goals in its supply chain: market and financial goals (Chang
et al., 2015). Academic studies measure firm performance
within supply chain by using financial and market criteria
(Ellinger et al., 2011). This includes adopting general items
in the areas, such as return on investment, return on invest-
ment growth, market share, sales growth, profit margin on
sales, etc. (Gunasekaran et al., 2004). Capabilities, such as
lower prices, higher quality, greater variability, after sales
service, etc. are deterrent factors to any firm to be in the
better side of its competitors (Qrunfleh and Tarafder, 2014).
Again, firm performance incorporating operations goals are
rare in academic literature. Product design, product quality,
delivery, capacity utilization, etc. are taken to measure firm
performance in the line of operational issues (Bozarth et al.,
2009). The present research reconciles all issues discussed
above and aims to measure performance (taking into con-
sideration the Indian business environment, including the
product to service process). Some items, such as financial
goals, may be feasible in marketing and operational area;
valid for making constructs both in supply chain integration
and information intensive services.

3. RESEARCH FRAMEWORK WITH HYPOTHESIZED
MODEL

Indian firms, today, are facing intense competition global-
ly; competition is not just between organizations, but among
supply chains. Improving supply chain performance has be-
come a continuous process that requires the successful ap-
plication of information systems in an integrated manner.
However, understanding how information intensive services
affects firm performance directly as well as indirectly; or
which areas are especially important; or whether there are
any moderating effects that lead to firm performance, etc.
is still not clear (Cliff, 1983). During the last few decades,
academic and business research shows a nascent stage in
relation to Indian business firms. The Indian manufacturing
and service industry, its relationships, for example, are very
imprecise and conflicting. Considering all these conflicts, the
obvious question to be answered will be: How information
intensive services can be effectively utilized in any supply
chain? Researchers are, therefore, engaged in finding the
link between information intensive services within supply
chain that allows managers to actively perform better in real
time. All these issues lead to framing the first hypothesis:



H,: Firms with high level of Information Intensive Services
will have a direct and positive effect of Firm performance.

Again, Information systems properly implemented with
the key areas in a supply chain, industries can easily config-
ure internal and external supply chain; communicate more
effectively internally across functions and externally with
suppliers and distributors (Grefen, 2013). Business firms first
build up their supply chain framework, evaluate processes
as adopted and compare their performance within and out-
side their industry segment, use benchmark and best prac-
tice data to prioritize their activities, quantify the potential
benefits of specific process improvements, and determine
financial justifications. Any firm that is pursuing the effec-
tive construction of information intensive service practices
needs to pay attention to integration within a supply chain.
However, the effective linkage between Information inten-
sive services and integration with Supply chain practices,
as seen in the extensive literature survey, is not easily ac-
complished. New information and communication technol-
ogy that allows managers to actively integrate supply chain
towards performance is still in its infancy (He et al., 2016).
To explore all the above issues, the second hypothesis is
framed as:

H,: The firms with high levels of Information Intensive Ser-
vices will have high levels of Supply chain integration.

Advancement in the information system within the do-
main of manufacturing strategy, the need for integration into
the supply chain for firm’s competence has been brought to
light in studies of world-class manufacturers. Most problems
the companies face are rooted in the lack of effective inter-
nal and external supply-chain integration (Li et al., 2002;
Kim, 2009). By developing a high level of integration, firms
are able to identify and eliminate non-value-added activities
and subsequently can strengthen product quality and de-
livery reliability capabilities, thereby laying the foundations
for better performance (Rosenzweig et al., 2003). Active
research as led by Kim (2009) and Leuschner et al. (2013)
found that supply-chain integration synchronizes core com-
petencies and capabilities of all supply-chain participants
in order to jointly achieve improved service capabilities at
a lower cost. Again, there are a lot of extra advantages to
firms that implement integrated supply chain practices and
processes. The companies now realize that non-integrat-
ed sourcing, manufacturing or distribution processes and/
or poor relationships with suppliers and customers are in-
adequate for their success (Meixell and Luoma, 2015). Re-
searchers claim that an integrated supply chain is necessary
(not an option) and is a fundamental incentive for any firm’s
better performance. These characteristics, on one hand, and
the significant importance of integration, on the other, urge
practitioners to find an answer to the obvious questions:
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How — and with whom — can supply chain be integrated in
order to achieve better performance? To answer the above
issues, the third hypothesis is framed accordingly:

H,: The higher the level of Supply Chain Integration, the
higher the level of Firm performance. The three hypotheses
above, taken together, support the proposed framework as
hypotheses and they are framed as shown in fig. 1 (in Ap-
pendix A).

The field based empirical study is a relatively new and
promising area of operations management research (Ker-
linger, 1986; Malhotra and Grover, 1998). Flynn et al. (1990)
provided an excellent overview of the general survey meth-
odology that should be followed in conducting empirical
research in the real field. Fig. 1 presents Information Inten-
sive Services (11S) framework developed in this research. The
IIS in this article is conceptualized as a multi-dimensional
construct of framework that proposes that 1IS will have an
impact on Firm Performance (FP) both directly and also in-
directly through the Supply Chain Integration (SCI). Supply
Chain Integration and Firm Performance are concepts that
have been operationalized. Using extensive literature sup-
port as discussed in the previous section, the inter relation-
ship in between 1IS, SCI and FP are developed and hypothe-
ses are proposed (Cao and Zhang, 2011; Essex et al., 2016).

Reviewing and consolidating literature, three distinctive
dimensions are identified to be measured for IIS: 1IS for Re-
source Planning, IIS for Communication, and IIS for Tracking.
These three constructs almost cover upstream and down-
stream areas of supply chain. Other factors may exist, but
are not included due to the length and complexity of survey.
The dimensions of the SCI constructs are taken as SCI for
Sourcing, SCI for Partnership and SCI for Cross functional;
while the dimensions of FP constructs are FP for Marketing,
FP for Finances, and FP for Operations. The unit in this study
is firm, as the IIS practices and responsiveness depend on
the individual operating companies within the supply chain.
The proposed framework is finally depicted in Fig.1 in Ap-
pendix A.

4. RESEARCH METHODOLOGY

Two major types of survey research are found in liter-
ature - ‘exploratory’ and ‘explanatory’ (Kerlinger, 1986).
Exploratory research is very effective for the ‘early stage’
of research, whereas, as research matures, variables can
be effectively measured and ‘cause-effect relationship’ can
be established and measured effectively by the explanato-
ry nature of research. Present research is explanatory and
cross-sectional; using primary data sets through surveys as
a part of the execution.
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Item Generation / Pre Pilot Study / Pilot Study

Instrument development methods for IIS practices in-
clude four stages: Item generation, Pre-pilot study, Pilot
study, and Large-scale Data Analysis (Li, 2005). In the first
stage of Item generation, items for IIS practice were gener-
ated basically on literature review and construct definitions,
along with discussion and interviews with supply chain ex-
perts and practitioners working under the IS system (Soni
and Kodali, 2016).

The pre-pilot study aims to pinpoint the problem area,
reduce measurement error and respondent burden; deter-
mine whether or not respondents are interpreting questions
correctly and accurately; and, finally, ensure that the order
of questions does not influence the way respondents an-
swer (Trafimow and MacDonald, 2017). Through the use of
a pre pilot survey, researchers are able to ensure that ques-
tions are clearly articulated and that the response options
are relevant, comprehensive, and mutually exclusive, and
not just in their own estimation, but from the point of view
of the respondents as well. Making sure that researchers
and respondents interpret the survey in the same way is of
the very significant concern in terms of survey design, and
pre the pilot is one of the best ways to do this by assessing
response latency (Converse and Presser, 1986).

In the pre-pilot study, the items generated are first re-
viewed by an interdisciplinary team of expert academicians
and experienced senior managers. In this study, the items
were evaluated through structured interviews with these
practitioners who were asked to comment on the appropri-
ateness of research constructs. The main focus was to check
the relevance of each construct and clarity of the items set
in a sample questionnaire. Based on feedback, redundant
items were eliminated and new items were added according
to the need and relevant demand wherever it was neces-
sary. According to recommendations, some questions are
re-worded to improve both domain of constructs and con-
tent validity. Specific changes were suggested in the second
stage of pre-testing, and the interdisciplinary team of aca-
demicians and practicing managers were satisfied because
the survey instrument was reasonably good to represent the
framework for further research.

In Pilot study, Q-sort method was used to pre assesses
the convergent and discriminant validity of scales (Watts
and Stenner, 2005). The Q methodology, based on the cor-
relation of people’s view, not on the variables, has a signif-
icant importance for qualitative research (Shinebourne and
Adams, 2007). The main background of factorizing individu-
als and not variables, hence the entire methodology is the
concept of shared opinion. The Q methodology is signally
synthetic as it does not break the whole into parts, but keeps
the parts up and evaluates the structure it is part of, a very

important issue in terms of qualitative research in the do-
main of qualitative research (Josephine et al., 2007).

The vast majority of survey participants were business
users of technology and they seem to generalize as IS sup-
port. Purchasing, materials, and supply chain managers
working in the domain were requested to act as judges and
sort the items into different dimensions of constructs, based
on similarities and differences among items. An indicator
of construct validity was the convergence and divergence
of items within the categories. If an item was consistently
placed within a particular category, then it was considered
to demonstrate convergent validity with the related con-
struct, and discriminant validity with others. The reliability
of sorting conducted by the judges was assessed by using
any of or all the three different measures: inter-judge raw
agreement scores, Cohen’s Kappa, and Item placement ra-
tios (Hit Ratio’s). Kappa value is checked to eliminate any
chance agreements, thereby evaluating true agreement
score between two judges. In the first round, Cohen’s Kap-
pa score was averaged 0.74; it is considered a good degree
of agreement beyond chance, and between the judges. To
further improve, an examination of the off-diagonal entries
in placement matrix was conducted. Reworded items were
then entered into the second round. The value of Cohen’s
Kappa agreement measure increased to 0.96; thereby indi-
cated an excellent level of agreement for the judges in this
round. The third round of sorting was planned to re-validate
constructs already established. These results were similar to
the second round of sorting, thereby indicating result con-
sistency between the second and the third. Results finally
suggested an excellent level of measure of agreement, indi-
cating a high level of reliability and construct validity at this
pilot testing stage (Watts and Stenner, 2005; Josephine et
al., 2007).

Large-Scale Data Analysis

In large scale data analysis, the modified questionnaire
was sent to respondents. Target number of samples/respon-
dent was approximately 250. For selecting any firm, a strat-
ified random sampling scheme is used. Firm selection was
also restricted according to their annual sales and number
of employees. Stratification was made keeping geographical
proximity of Indian business firms selected as east, west,
north and south.

In next stage, from each stratified area, company selec-
tion is randomly done by covering prime process sectors
to product manufacturing to consumer product to service
sectors on the basis of annual sales and manpower, as par-
ticipants in the survey. The respondents of this study are
mostly top and middle level business managers working in
different domains in supply chain and using information ser-
vices intensively in their respective firms. The Likert Scaling



technique has been used, as it is a measurement scale with
five response categories ranging from ‘strongly disagree’ to
‘strongly agree’, which requires respondents to indicate a
degree of agreement or disagreement with each of a series
of statements related to stimulus objects. The Questionnaire
that was finally developed was sent to 650 business manag-
ers (target population) through different modes of collecting
data via mailing, meeting personal level, etc.

Collecting real life information from the business managers
of Indian firms is extremely difficult; some firms under Aero-
space, Defense, and Healthcare, among others, are reluctant
to share information. In the first phase, the response rate was
much lower. After repeated mails and meeting respondents
personally, the response rate increased. Finally, out of the to-
tal number of questionnaires sent, a total of 233 completed
questionnaires were received. All filled in questionnaire were
checked to assess their suitability for further analysis. After
extensive checking, 212 respondents were finalized as fit to
move for statistical analyses. During the data collection peri-
od of more than 7 months in 2018, respondents’ view were
collected in many other ways, and did not find any significant
difference of results, where respondents could differ in mean-
ingful ways from non-respondents. With a reasonably good
percentage of response, the absence of non-response bias is,
thus, established and inferred accordingly.

Statistical analysis was used to determine the validity
and reliability of IIS practices in terms of SCI and FP. In this
study, the developed research hypothesis was tested by us-
ing Structural Equation Modeling. SEM is a methodology for
representing, estimating and testing a network of relation-
ships between variables; a multivariate technique that ac-
counts measurement errors and is a very promising area of
research that ‘investigates the relationship between latent
and measurement variables’. SEM examines the structure of
these inter-relationships, expressed in a series of structur-
al equations. In this research, constructs are unobservable
or latent factors are represented by multiple variables. The
latest research shows that SEM not only assess measure-
ment properties and test proposed theoretical relationships
by using a single technique, but also determines how well
a proposed theory can explain the observed correlation or
covariance matrix between measured variables (Brown and
Maydeu-Olivares, 2018).

The SEM model consists of two models: measurement
model and structural model. The measurement model de-
picts how observed (measured) variables represent con-
struct. On the other hand, the structural model shows how
constructs are interrelated to each other, often with multiple
dependence relationships. In this case, SEM determines the
contribution of each dimension in representing IS, and evalu-
ates how well a set of observed variables measuring these di-
mensions represent IIS. This information is incorporated into
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the estimation of relationships between 1IS and other con-
structs. IIS has a direct and positive influence on both SCl and
FP. These two, in turn, determine the intention to patronize
IIS. Thus, both IIS and SCl act as a dependent and independent
variables. A hypothesized dependent variable (11S/SCI) can be-
come an independent variable in a subsequent dependence
relationship (explaining patronage intention). Since SEM is
used to test causality, internal validity can be done informally
through a discussion in terms of why causality exists or why
alternate explanations are unlikely. One of the significant ben-
efits of using this method is to test concurrent relationships
among multiple variables; confidence in internal validity of
the proposed model is enhanced.

5. RESULT ANALYSIS

The model, as proposed, is analyzed by Structural Equa-
tion Modeling. SEM is very helpful to disclose more concrete-
ly the role of SCI as a strategic ‘lever’, where a firm’s supply
chain practice and competitive capability can link efficiently
and effectively with a firm’s performance within the 1IS do-
main. To examine unidimensionality, convergence and dis-
criminant validity of measurement items, confirmatory fac-
tor analysis were conducted by using STATISTICA software.
SEM cannot take direct data for software application, since
the input is made in the Matrix form. However, depending
on the complexity of the problem, the correlation matrix is
checked for association between variables (Ferrando and Lo-
renzo-Seva, 2018).

In the proposed model, each latent variable (IIS, SCI, and
FP) consists of a number of constructs. Each construct con-
sists of a set of measurement or survey items. In this paper,
IIS and SCI are considered latent-independent (exogenous)
variables while FP is used as latent-dependent (endogenous)
variables. IIS could be depicted as a latent construct that is
not directly observed or measured; rather, it is represent-
ed by the three dimensions that are observed or measured.
To conceptualize the perception of IIS as a lead by business
managers in the Indian perspective, an initial survey is con-
ducted by using 17 items. Based on the practitioner’s feed-
back and literature review, three factors are identified as key
contributors to measure the latent exogenous variable IIS.
Looking into factors loading matrices and using domain ex-
pertise, the latent structure to be measured is finally iden-
tified as Recourse Planning, Communication, and Tracking.

A Factor Analysis was then conducted by using 17 items.
The result of factor loadings is presented in a tabular form
(Table 1). From the table with factor loading, it can be seen
that the significant items are well represented by three fac-
tors named as IS for Resource Planning (1IS/RP), IIS for Com-
munication (11S/Com), and IIS for Tracking (11S/Track). Finally,
these three factors conceptualize our IIS framework (Factor
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loadings — unrotated — are displayed with Principal Compo-
nent’s extraction).

For Supply Chain Integration, construct was initially repre-
sented by three dimensions/levels: a company’s integration
with sourcing practices (including insourcing and outsourc-
ing — in order to cover a broad area of strategic partnership
of suppliers in line with the supply chain) in terms of Sup-
pliers, Cross functional integration within the company, and
Partnership with other players within supply chain. To mea-
sure these three dimensions in the integration levels, name-
ly SCI for Sourcing Practices (SCI/SP), SCI for Cross Functional
(SCI/CF), and SCI for Partnership (SCI/PL); a total of 12 items
were used. Factor loadings (Unrotated) are displayed in Ta-
ble 2 with the extraction of the Principal Component. The
result shows fairly good loadings between all factors.

Multi-dimensional indices ranging from financial factors
to non-financial factors were used to comprehensively cap-
ture firm performance (Vazquez et al., 2016). Three factors
emerged from the company performance, as it was analyzed
by the factor. After rigorous examination of the descriptions
of items, three dimensions were named as Market Perfor-
mance (FP/Mktg.), Operational Performance (FP/Op.) and
Financial Performance (FP/Fin.). For market based perfor-
mance, five distinctive business goals are identified: namely
market share, market performance, market share growth,
sales growth, and customer satisfaction rating. Operational
performances were measured for each sample firm in terms
of product design, product quality, product delivery, capac-
ity utilization, and product cost. Product cost is measured
in operational aspects instead of financial, as it is directly
aligned with product design and product quality. The finan-
cial performance of each company sampled was measured
in terms of return on investment, growth of return on invest-
ment, inventory turnover, and profit margin on sales. Factor
loadings (unrotated) are displayed in Table 3 for IIS impact
on Firm Performance (with the extraction of the Principal
Component)

Assessing Reliability

The reliability value of IIS, SCI and Firm Performance were
assessed with Cronbach’s Alpha. Table 4 represent means,
standard deviations, correlations, and reliability values for each
constructs. The reliability values that are greater than .60 for all
constructs are considered acceptable (Nunnally, 1978) due to
the domain and complexity of the selection of firms.

Validation of second-order constructs

Most SEM can be expressed as a Path Diagram. In STA-
TISTICA, this program uses the command language [PATH]

that is quite similar to a path diagram (The Model Syntax
is depicted in Table 7). The main assumption (Maydeu-Oli-
vares, 2017a; 2017b) adopted in this research is: variables
are interrelated. The program works through some com-
plex internal rules, thus affecting the variances and co-vari-
ances of variables. The program tests whether the vari-
ances and covariances fit this model. The program reports
the results of statistical testing and also returns parameter
estimates and standard errors for numerical coefficient in
linear equations.

Model Validation

The validity of the structural model is to examine fit-
ness, comparing the proposed model, and testing the
structural relationships and hypotheses. Model fitness is
determined by comparing how closely the estimated co-
variance matrix matches the observed covariance matrix
(sample) (Shi et al., 2017). In moving from measurement
to the structural model, emphasis shifts from relation-
ships between the latent constructs and observed vari-
ables to nature and magnitude of relationships between
constructs. SEM models with five or fewer constructs,
each with more than three measured variables, and com-
munalities of at least 0.5 should be estimated with sam-
ple sizes of at least 200. The model estimates for interre-
lationship between IIS, SCI and FP are depicted in Table
5, where the structural equation of IIS, which leads to FP
within SCI platform, is established. The results of CFA indi-
cate that the model fits the data well (Savalei, 2012). The
basic summary statistics of Structural Equation with these
interrelationships is shown in Table 6.

From this analysis, result may be signified and inferred
in the following ways: Discrepancy function is basically a
mathematical function that confers how closely a structur-
al model conforms to the observed data. The larger values
of this function indicate a ‘poor fit’ of the model to data
(Marcoulides and Yuan, 2017). However, it is non-negative
and, for a value of zero, it will be a perfect fit. The present
study shows a very small value (=0.0068), which is deemed
significantly fit for the model to data (Barrett, 2007). The
Maximum Residual Cosine and Maximum Absolute Gra-
dient values are close to zero; this indicates a reasonably
good fit of model to data (Zhang and Savalei, 2016). Oth-
er statistics, such as ICSF and ICS criterion values, seem to
fit well the lower value. The probability level value of Chi-
square statistic is also well within the range for a model to
be a ‘good fit’ (Bentler, 1990). Finally, the RMS Standard-
ized Residual value is 0.0018; it is less than 0.05 for the fit
to be good in a practical sense (Brosseau-Liard et al., 2012;
Kenny et al., 2015). Therefore, it can be finally inferred that
the proposed hypothesized model fits well with the current
set of data.



6. MANAGERIAL OUTPUT

The managing supply chain, in the best optimal way, has
now become a significant topic in modern business man-
agement. It explores a new innovative approach to manage
business with sustained competitiveness. In this study, ap-
plying SEM can concurrently confirm the entire measure-
ment structures for a number of variables by testing the
level of ‘fit’-ness with data (Savalei, 2012). The strength of
this study may be highlighted under the era of Industry 4.0
in the following ways: the literature has been surveyed for
over twenty years by analyzing both pre- and post- facto sce-
nario of the Indian firm’s investments in IT services, taking
multiple respondents from each participating companies
(Collecting information from a single respondent may gener-
ate measurement inaccuracy); Responses have been taken
from the pairs of firms at the two ends of the supply chain
in order to increase variability and randomness in collecting
information; Information is collected from restricted, but di-
versified groups of peoples; and an Attempt has been made
to cover all distinct types of firms in a stratified random
manner. Finally, pertinent information, such as employee
size, job title, and size of the companies’ revenue has been
taken care of while collecting information. Final the results
of three hypotheses are as follows:

Final results for Structural Equation Modelling

Hypothesis | Relationship Direct effects Remarks
H1 IIS to FP 0.364 (t=2.010) Hypothesis
supported

H2 1S to SCI 0.611 (t=3.010) Hypothesis
supported

H3 SCl to FP 0.463 (t=2.570) Hypothesis
supported

The results support Hypothesis 1, which states that the
efficient use of IS by firms yield a high level of Firm Perfor-
mance. The standardized coefficient is 0.364, which is statis-
tically significant at P<0.05 (t=2.010). From the value itself,
it can be said that, IIS practice have a moderate influence
directly on Firm Performance. Strategically, it may have a
better impact (direct influence) on the firms’ marketing and
operational performance.

Hypothesis 2, as proposed, also supports the direct im-
pact of 1IS on Supply Chain Integration. The standardized co-
efficients, as calculated, is 0.611, which is statistically signif-
icant at P<0.05 (t=3.010). This value concludes that, IIS has
more impact directly in framing the Supply Chain Integration
than on Firm Performance.

Hypothesis 3, as proposed, is also significant with the
value of 0.463 at P<0.05 (t=2.570). This indicates a positive
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impact in between Supply Chain Integration and Firm Per-
formance. This fact supports the proposition of this study
that a higher level of integration leads to a higher perfor-
mance.
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Based on the value of the three standardized coefficients
above, as constructed by the three hypotheses, it can be
highlighted the direction of the managerial output, as fol-
lows:

1. 1ISis more directly impactant on the Supply Chain In-
tegration (0.611) than on Firm Performance (0.364).
This is true in the sense that Firm Performance usu-
ally depends on mixed effects of different qualitative
and quantitative factors; thus, it may not segregate
any one of the deterrent factors that will dominantly
influence Performance (Qi et al., 2017).

2. Firm Performance is more vividly influenced by Sup-
ply Chain Integration (0.463) than by Information
Integrative services (0.364). This is logical and true;
especially in terms of Indian firms, in the sense that
the good practices of 1IS will yield more integration
to the supply chain; it will subsequently lead to per-
formance. This inference may not match most of
the literature surveyed; however, the presence of
the mediating effect of supply chain integration, in
conjunction with 1IS and Firm performance, is estab-
lished in the Indian business scenario (Soni and Ko-
dali, 2016).

7. LIMITATIONS AND FUTURE DIRECTION OF
RESEARCH

The high quality survey-based research in the area of
Operations Management is in a state of transition from the
use of traditional modeling-based methodologies to the em-
pirical field-based one (Malhotra and Grover, 1998). Data
collection needs a long lead time, and analysis also lead
to a time lag, whereby years pass between the actual con-
ceptualization of a study and its publication. This should be
kept in mind while interpreting the implication of the find-
ings (Rungtusanatham et al., 2014). Another very important
issue of critiques in terms of the application of the SEM is
issue of ‘causal interpretation’. Most SEM applications are
aimed at non-experimental data; nevertheless, it interprets
the final model as a causal model. Most significantly, SEM
transforms correlation data into causal conclusion. The fact
that the SEM model has corroborated data does not mean
it has been proven true. Hypothesis, as framed by western
standards, seems to be obvious; however, considering Indi-
an business, where supply chain and technology integration
are still in nascent stage, this seems to be a very significant
area of research.
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Again, IS practice will be definitely high and yield better
results when the coordination within the supply chain works
in an efficient way. With proper collaboration, firms were
able to set procedures in their dealings with partners, shar-
ing knowledge and processes and, subsequently, joint-plan-
ning and investing with them for better operations, systems
and processes in the supply chain. However, in reality, Sup-
ply chain collaboration has proved difficult to implement.
There should be an over-reliance on technology in trying to
implement it. In the integration parlance, it may work even
better (Durugbo and Riedel, 2013).

Future studies may be directed to examine the proposed
relationship by incorporating other contextual factors, such
as firm size, and supply chain structure and complexity,
which is a company’s position in the supply chain (Lu et al.,
2018). It will be intriguing to examine how IS differs across
firm size within an integrated supply chain. Again, in this
study, an attempt was made to establish the causal relation-
ship in between IIS, SCl and FP and ‘ignore possible recursive
relationships’. It may also be possible that a better supply
chain integration and increased firm performance could
have improved levels of IIS practice; however, this is beyond
the present scope of this research. Therefore, further study
is envisaged in that direction.

8. CONCLUSION

Innovation management has received increasing atten-
tion in the field of operations management in recent years
(Christopher and Ryals, 2014). Academics and business man-
agers have long been discussing the innovation nature and
its importance for the organization’s growth and competi-
tive advantage (Lopes et al., 2016); however, one issue that
remains unclear is how to recognize what type of strategic
transition is required for any firm (Gaiardelli et al., 2015).

To be sustainable in the pace of ‘Innovation and Manage-
ment of Technology in the Industry 4.0 era’, as in the case of
other firms operating globally, Indian firms must realize that
real competition is not only firm to firm, but supply chain
to supply chain. Although it started late, in comparison with
global players, these companies realize and thus elevate the
level of integration between technologies with supply chain
practices. Issues underlying integration in supply chain are
more appropriate, as any firm tries to improve real-time
performance. Over time, the use of Information systems in
supply chains has been thematic; Indian firms perceive the
upgradation of the technological system. In this perspective,
management should accept the idea that strategic alliance
has become a potentially valuable ways of ensure effective
supply chain practices and thus improve company perfor-
mance. Results indicate that, without integration, higher
levels of information intensive services cannot lead to im-

proved firm performance, and supply chain integration has
a direct and positive impact on firm performance. In the face
of a changing and competitive world, continuous develop-
ment becomes necessary, but it is not a sufficient condition
for sustained leadership. Any firm with a superior informa-
tion system capability, for example, is likely to lose its lead-
ership status if it fails to upgrade its capability at a rate faster
than its competitors in its supply chain’s ‘integrated and win-
to-sustain phenomena’.

Finally, Industry 4.0 ensures for every organization that, in
order to build a harmony between innovation and technolo-
gy within the supply chain, innovation concepts are not only
an alternative to introducing new products or increasing
their production capacity by changing their internal process-
es. Rather, it is a way to influence and change the industry
to which they belong (Frow et al., 2015). The subject of in-
novation management in the Industry 4.0 era and its impact
on operation management in the Indian business scenario
are still in an evolutionary stage. A better understanding of
the subject and its effect on internal processes and organi-
zational strategy is needed; and the area is open for further
research.
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Table 1. Factor Loadings (Unrotated) - Data for IS impact

Factor Loadings (Unrotated) (data for IS impact.IIS)

Extraction: Principal components

{(Marked loadings are =.600000})

Factor 1 Factor 2 Factor 3

Wariable
Wl 0.830143 0.041748 0.089595
W2 0595598 0081862 0.095034
W3 0.669663 0161739 0.048484
Va4 [ 0337399 0.347021 0212314
W 0492388 0.074502 0.349205
WB 0607783 0.210121 0.090252
T 0089224 0. 726552 00225812
W 0.07V2636 0.648550 0143637
W9 0.083926 0846425 0.045940
VA0 0087483 0.7B65537 0.024033
W1 0026473 0.678233 0112511
W2 0052979 0236319 0155195
W13 0096742 0.083382 0.836391
W4 0095080 0.026305 0.893097
W5 0084673 0070652 0.820857
W6 0.093331 0.043403 0.601509
MAT 0091361 0067235 0. 716139

Table 2. Factor Loading- Data for IS impact on SCI

Factor Loadings (Unrotated) (data for IS impact on SCI)

Extraction: Principal components
(Marked loadings are >.600000)|

Factaor 1

Factar 2

Factor 3

0.821508

0.013477

0.091522

0.530704

0.047469

0.079065

0.070920

0.620543

0.033441

0.364641

0.731595

0.202376

0.096658

0.692502

0.345528

0.115114

0.596700

0179077

0.089885

0.624376

0.118525

0.073048

0.174614

0.673705

0.184449

0.214440

0.633297

0.085246

0.090387

0.547022

0.128141

0.174312

0.811653

0175304

0.120536

0.596833
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Table 3. Factor Loading — Data for IS impact on Firm Performance

Factor Loadings (Unrotated) (data for 1S impact on FP)

Extraction: Principal components

(Marked loadings are = 600000}

Factor 1 Factor 2 Factor 3

Wariable
W1 0573400 049530 0.062952
W2 0551246 -0.193320 0.186488
W3 0.618031 0.070343 0185117
W4 0684131 -0.029512 0.154385
W5 0638853 -0.297738 0.052372
W6 0.045670, 0.714079 0.012704
W 0.065795 0825285 0.027102
Wa 0170363, 0.767340 0.051712
Wa 0.195321 0.619603 0.046984
W10 0.060179 0877996, 0.030320
W11 0286774 0048514 0.645001
V12 0.050340, 0164070, 0.656937
V13 0278135 0.264835 0.695385
V14 0.083041 01165750  0.681780

Table 4. Input Correlation Matrix
Input Correlation Matrix

10
Reliability
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Table 5. Model Estimates: Interrelationship between IS, SCI and FP (Structural Equation-IIS leads to FP with SCI platform)

Table: Model Estimates for Interrelationship between 115, SCI & FP
Parameter Standard T Prob.
Estimate Error Statistic Level

(15)-1-=[55] 0.612 0.049 12.603] 0.003

(I15)-2->[C] 0.510 0.046 11.022 0.007 |
(I1S)-3-=[T] 0.450 0.043 10.462 0.00200 |
(DELTA1)-4-(DELTA1) 0.158 0.036 4.348 0.02000
(DELTA2)-5-(DELTAZ) 0.216 0.031 6.955 000600
(DELTA3)-6-(DELTA3) 0.207 0.027 7.697 0.0090
(SCI)->[SP] 0.307 0.047 6.578 003200
(SCI)-7->[CF] 0.512 0.050 10.330 0.04300 |
(SCI)-8-=[PL] 0.721 0.065 11.036 0.00800
(FP)—=[MKT] 0.829 0.073 10.926 0.0040 |
(FP}-9-=[FIN] 0.679 0.065 10.625 000200
(FP})-10-=[OP] 0.921 0.080 11.511 0.006 |
(EPSILON1)}-11{EPSILONT) 0.056 0.039 1.454 0146
(EPSILON2)-12EPSILON2) 0.153 0.018 §8.527 000300
(EPSILON3)-13(EPSILON3) 0.223 0.029 7.585 0.00800
(EPSILOMNA)-14(EPSILON4) 0.213 0.036 5.902 003900
(EPSILONS)-15-(EPSILONS) 0.192 0.023 8.309 00070
(EPSILOMG)-16-EPSILONE) 0.128 0.028 4 576 00000
(ZETA1)-17-(ZETA1) 0.568 0.072 7.940 000300
(ZETA2)-18-{ZETAZ) 0.443 0.067 6.592 00000
(I1S)-19->(SC1) 0.611 0.060 3.010 0.00400 |
(I15}-20->(FP) 0.364 0.055 2.010 000800
(SCI)-21->(FP) 0.463 0.068 2 570 0.004 B

Table 6. Summary Statistics: Structural Equation-IIS leads to FP with SCI platform

Basic Summary Statistics
Value

Discrepancy Function 0.00680000000000000
Maximum Residual Cosine 0.36850717126851390
Maximum Absolute Gradient 0.00000000000000025
ICSF Criterion -0.00000000000000011
ICS Criterion 0.00000000000000056
ML Chi-Square 0.00000000000037481
Degrees of Freedom 24.00000000000000000
p-value 0.27830000000000009
RMS Standardized Residual 0.00180000000000000
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(11S)-1->[SS]
(11S)-2->[C]
(11S)-3->[T]
(SCI)-->[SP]

(SCI)-7->[CF]

(SCI)-8->[PL]

(FP)-->[MKT]

(FP)-9->[FIN]

(FP)-10->[OP]
(EPSILON1)-->[SP]
(EPSILON2)-->[CF]
(EPSILON3)-->[PL]

(EPSILON4)-->[MKT]
(EPSILONS5)-->[FIN]
(EPSILONG)-->[OP]
(EPSILON1)-11-(EPSILON1)
(EPSILON2)-12-(EPSILON2)
(EPSILON3)-13-(EPSILON3)
(EPSILON4)-14-(EPSILON4)
(EPSILONS)-15-(EPSILONS)
(EPSILONG)-16-(EPSILONG)
(ZETA1)-->(SCl)
(ZETA2)-->(FP)
(ZETA1)-17-(ZETA1)
(ZETA2)-18-(ZETA2)

(11S)-19->(SCl)

(11S)-20->(FP)

(SCI)-21->(FP)

Figure 2. Model Syntax in STATISTICA

Appendix-B

Table 7. Demographic Data for 212 Respondents

Total responses

First-Lot

Second/ Final Lot

Variables Variables (Freq. with %) (Freq. with %) (Freq. with %)
No. of employees 100-250 44(20.75%) 18(15.38%) 26(27.36%)
251-500 76(35.84%) 46(39.31%) 30(31.57%)
501-1000 56(26.41%) 36(30.76%) 20(21.05%)
1000 and above 36(16.98%) 17(14.52%) 19(20.00%)
Sales in Crores Upto. 10 Crores 09(4.24%) 06(3.89%) 03(5.17%)
10-25 Crores 46(21.69%) 35(22.72%) 11(18.96%)

26-100 Crores 35(16.50%) 23(14.93%) 12(20.68%)

100-500 Crores 92(43.39%) 73(47.40%) 19(32.75%)

Over 500 Crores 30(14.15%) 17(11.03%) 13(22.41%)

Job Title CEO/President 13(6.13%) 08(5.36%) 05(7.93%)
Director 23(10.84%) 11(7.38%) 12(19.04%)

Manager ( Sr.) 65(30.66%) 48(32.21%) 17(26.98%)

Manager (Mid.) 82(38.67%) 61(40.93%) 21(33.33%)

Others 29(13.67%) 21(14.09%) 08(12.69%)

Working last 0-2 years 23(10.84%) 13(10.40%) 10(11.49%)
2-5 years 42(19.81%) 26(20.80%) 16(18.39%)

6-10years 51(24.05%) 27(21.60%) 24(27.58%)
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10-20 years

62(29.24%) 39(31.20%) 23(26.43%)

20+ years

34(16.03%) 20(16.00%) 14(16.09%)

Table 8. Variables-Constructs-Survey Items

Variables Constructs Survey ltems
Information Intensive 11S/RP(SS) MRP, MRP-II, Enterprise Resource Planning, Advanced Planning System, Decision
Services (l1S) Support System, E-procurement.
- 11S/ Comm. Electronic Data Interchange, Electronic Fund Transfer, Intranet, Internet, E-business,
E-Commerce.
- I1S/Track. Radio frequency Identification, Barcoding, Inventory Management, Global Positioning
System, Warehouse Management System.
Supply Chain Integration (SCl) SCI/SP In sourcing, Outsourcing
- SCI/CF Systematic IS Integration, Data Integration among internal functions through network,
Data integration in Production Process, Real time searching of the level of Logistics,
Real time searching of the level of Inventory.
- SCI/PL With 3rd Party Logistics (3PL), With Suppliers, With Customers, With Suppliers’ suppli-
er, With Customers’ customer.
Firm Performance FP/Mktg. Market Share, Market Performance, Growth of Market Share, Growth of Sales, Cus-
(FP) tomer Satisfaction.
- FP/Op. Product Design, Product Quality, Product Delivery, Capacity Utilization, Product Cost.
- FP/Fin. Return on Investment, Growth of Return on Investment, Inventory Turnover, Profit

Margin on Sales.

Table 9. Checking Ideal Survey Attributes (Malhotra and Grover, 1998)

Research Type: Explanatory and Cross Sectional

Attributes Yes/No
Are multi-item variables used in this research? yes
Is Content validity assessed? yes
Is field-based Pretesting of measures performed? yes
Is Reliability assessed with the analytics? yes
Is Pilot data used for purifying measures? yes
Are Confirmatory method used in this study? yes

Is sample frame defined and justified properly? justified

Is random sampling used from the sampling frame? yes

Is response rate is over 20 percent in the data collection? Over 20%
Is non-response bias estimated? No
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Are attempts made to establish internal validity of the findings? yes
Is there sufficient statistical power to reduce conclusion error? partly
[+ 0.560
Rasourcs Planning’
Strategic Sourcing
] L= &
0.158 T8RP
0.364ft=2.010
Communication «+ 0.223
0216 ™~ 8/Comm,
046
0.611N\t=3.010
Tracking Track
0.207 o 115 Track
[— 0.153

i Cross Functional Partnership
8CL SP SCL/CF SCI/PL
! T obs

Figure 3. Final Survey Result
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