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Abstract: The purpose of this paper is to explore the interactions among the
imperative barriers of supply chain performance measurement (SCPM) system
implementation in the Indian automotive companies. The Indian automotive
companies have been facing various issues in implementation of SCPM
system. We have used interpretive structural modelling (ISM) approach to
investigate the interaction among different barriers in implementation of SCPM
system in the Indian automotive industry. The results indicate that lack of
awareness related to SCPM system and lack of top management dedication are
the most significant barriers. On the other hand, disinclination of the support
from distributors, dealers, retailers, lack of training manpower, and inefficient
information technology system are the weak barriers. The results also reveal
that there is a strong dependence among the barriers. Finally, various
guidelines are provided for improving the performance and efficiency of the
Indian automotive supply chains.
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This paper is a revised and expanded version of a paper entitled ‘Modelling the
barriers of supply chain performance measurement in Indian automotive
industries’ presented at the ‘International Conference on Management and
Business Innovation’, MNIT Jaipur, India, 18—19 May 2013.

1 Introduction

In today’s global business environment, supply chains (SC) not only include the
manufacturer and suppliers, but also encompass distributors, warehouses, retailers, and
even customers (Chopra and Meindl, 2001). SC is connected with two and/or more
business parties by a flow of material, information, and funds. Nowadays, SC plays a
very vital role in all business activities and particularly in manufacturing firms’
effectiveness, efficiency, and better customer services. Gunasekaran et al. (2001)
mentioned that Supply Chain Management (SCM) is a strategic decision for improving
the firm’s efficiency. Therefore, it is very crucial for all industries to put more focus on
having a good SCM system. In today’s context, measuring the performance of SC is very
vital. Supply chain logistics performance was probably the initial attempt to define
supply chain performance (Chow et al., 1994; Chia et al., 2009). Gunasekaran and Kobu
(2007) stated that SCPM is very essential to measure the performance of a system. A
unique attributes of SCPM is that it covers the entire SC that includes measuring
interdependencies across the borders of a firm (Beamon, 1999; Gunasekaran et al., 2001;
Gunasekaran et al., 2004; Shepherd and Gunter, 2006). It is very essential to develop an
effective performance measurement system as it can facilitate a deeper understanding of
SC and improve its overall performance (Austin, 1990; Chen and Paulraj, 2004; Sharma
and Bhagwat, 2007). Though various industries are aware about different benefits of
SCPM system many of them still lack in adopting an integrated system to improve the
performance of SC. The Indian automotive companies lack in implementation of a proper
system to improve the overall performance of SC. According to Saad and Patel (2006),
lots of efforts have been made for SCPM at industry level. However, the success rate of
implementing a performance measurement system is not very significant.

After globalisation, the Indian automotive sector has been flooded with investments
from various global automotive manufacturers such as Honda, Ford, Toyota, etc. It has
fuelled the competition among various manufacturer in terms of better product, cost,
quality, delivery, flexibility, and customer satisfaction. According to Joshi et al. (2013),
the Indian automotive sector is craving to increase their competitiveness in the global
marketplace. Most of the global auto manufacturers are looking forward to make
potential SC partner with the Indian automotive sector. Furthermore, the key factors of
SC activities have become a matter of major concern to identify the importance of the
automotive sector for national competitiveness, and these factors are known as
performance indicators (Joshi et al., 2013). In order to outrival the aforementioned issues,
companies are trying to improve the overall SCP. Currently, the Indian automotive sector
is one of the fastest growing sectors of the global passenger vehicle markets and the
second leading manufacturer of two wheelers. The automotive sector contributes more
than 10% to the Indian GDP (Burange and Yamini, 2008; Automotive Mission Plan,
2006).
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In today’s context, firms can compete in global market through better SCM system
(Christopher and Towill, 2001; Charan et al., 2008). However, it’s essential as well as a
significant challenge before various firms to develop appropriate measures for SCPM
(Gunasekaran and Kobu (2007). Since more than a decade, SCPM has been attracting the
attention of the practitioners as well as academicians (Ganga and Carpinetti, 2011).
Generally, firms face many obstacles in implementing a SCPM system and these
obstacles are called as barriers, which not only create problems in operations process but
also affect each others. Therefore, it is very important to first identify the barriers and
then explore the relationships among these barriers. The top management of automotive
industries needs to identify and focus on removing these barriers to make effective SC
(Mudgal et al., 2010). Ganga and Carpinetti (2011) proposed a model to measure SCP
based on causal relationships between metrics of the Supply Council Operations
Reference (SCOR) model. They used fuzzy logic to predict performance based on
performance metrics levels 1 and 2 of the SCOR model.

Many studies have been conducted from the global perspective on identifying the
different barriers in automotive SCPM. However, there is a dearth of literature on
identification of the barriers and that impact on performance measurement in automotive
SCs from the Indian context. Charan et al. (2008) revealed that SCPM system helps
companies to develop a long-term sustainable relationship between supply chain
members. The better relationships among different members of SC also help in
generating better strategies and opportunities. Charan et al. (2008) conducted a study
from the Indian automotive industry perspectives to determine the key variable for
SCPM system implementation and to improve the effectiveness and efficiency of SC.
Recently, Joshi et al. (2013) examined the determinants of competitiveness for the Indian
automotive component manufacturing industry, in special context to its SCP indicators.
The both aforementioned studies have ignored the issue of identification of barriers in
implementing SCPM system.

In this paper, we have made an attempt to fill this gap in the literature. We have
employed the ISM approach to identify the inter-relationships between the key barriers of
SCPM in the Indian automotive industry. Further, the barriers are categorised according
to their dependence and driving power using cross-impact matrix multiplication applied
to classification (MICMAC) approach.

The remainder of the paper is organised as follows. Section 2 discusses the
identification of the barriers related to SCP. Section 3 demonstrates the relevant
methodology. Section 4 discusses the MICMAC approach to understand the driving
power and dependence of the barriers. The discussions and conclusions are provided in
Section 5. Finally, the managerial implications and scope for future research are
presented in Sections 6.

2 Literature review

SCPM reveals the effectiveness or competence of a SC system in any business process
(Charan et al., 2008). In this section, depth review of the erstwhile relevant literature is
provided. Detail discussion related to the different barriers of SCPM is given in
following sub-sections.
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2.1 Lack of awareness related to SCPM system (LARSCPMS)

It is an important barrier in the Indian automotive industry and employees must be aware
about SCPM system (Charan et al., 2009; Charan, 2012). In few sectors, it is found that
most of the employees are not copiously aware how a system can perform better. Wang
et al. (2008) mentioned that the employee awareness related to performance of any
system is very crucial for all industries. However, employee awareness is not significant
in various firms due to the short of appropriate laws, policies, and funding, etc. If
employees are well informed about all these initiatives then they can perform better for
their company. The lack of awareness is one the causes for performance measurement
system failure, so it is one of the barriers that affect the firm’s SCP.

2.2 Inadequate strategic planning (ISP)

It is another remarkable barrier in the Indian automotive sectors for SCPM. A better
strategy increases company’s performance and also identifies long-term strategy for
managing the goals. Mudgal et al. (2010) showed that strategic planning provides a
framework for making positive decision to evaluate performance ceaselessly. In current
scenario, strategic planning needs more attention of the top management to remain
competitive in market. Furthermore, the role of strategic planning is very essential to
achieve any goal (Wang et al., 2008; Joshi et al., 2013).

2.3 Lack of top management dedication (LTMD)

It is one of the key barriers for any strategic plan and from decision perspectives (Hamel
and Prahalad, 1989; Zhu and Sarkis, 2007). The involvement of the top management is
very important for company’s competitiveness in the market. The top management
provides constantly support in strategic and action plans for effective implementing of
SCPM (Ravi and Shankar, 2005). Mintzberg (1973) discussed that top management is
very effective driving force for a company. Moreover, active contribution of the seniors
is also one of the main success factors to improve the performance of any company
(Berry and Rondinelli, 1998; Kuo et al., 2009). Therefore, top leaders and managers of a
company play major role in all situations.

2.4 Lack of trained manpower (LTM)

It is another significant barrier in automotive industry. As various small manufacturing
firms don’t have much experienced manpower which can work efficiently and take
responsibilities to handle different problems. According to Wang et al. (2008), the
accessible manpower must be given repeated guidance to make sure that the latest
tools/technologies are functioned. Training and education of workers are the major needs
for measuring the effectiveness of supply chain in any organisation (Ravi and Shankar,
2005; Andrews-Speed, 2004).
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2.5 Disinclination of the support from distributors,
retailers, and dealers (DSDRD)

It is another obstacle in the Indian automotive sector. Poor suppliers’ commitment or lack
of support from the distributors/dealers comes up with lower level of trust between
traders. Suppliers must take this responsibility to deliver the consignment within the
given lead time. Better supplier relationship leads to provide better product quality,
delivery, flexibility, and minimum product cost. Furthermore, long-term partnership
should be built with the all members of SC to improve overall SCP (Klassen and Vachon,
2003; Noci, 1997; Theyel, 2001; Vachon and Klassen, 2006). Lack of suppliers’ support
may also affect the overall performance of SC (Sarkar and Mohapatra, 2006; Meena
et al., 2011; Meena and Sarmah, 2012; Meena and Sarmah, 2013; Meena and Sarmah,
2014).

2.6 Inefficient information and technology system (IITS)

It is a very important key barrier in the Indian automotive SC. It is one of the critical
issues because most of the companies don’t have efficient information and thus
employees’ are not aware about the various processes of SC. Therefore, efficient
integration of information and technology in SC is very important (Wang et al., 2008).
Resourceful information sharing through technology is very essential for improving the
performance of SC (Luthra et al., 2011; Rogers and Tibben-Lembke, 1998). Resourceful
information with good technology system is crucial for successful implementation of
SCPM system.

2.7 Lack of appropriate implementing SCP measurement system (LAISCPMS)

It is the other barrier for SCPM in the Indian automotive sector. Gunasekaran et al.
(2004) observed that SCPM initiative is the most suitable idea to implement.
Additionally, Ren et al. (2004) also assured that implementation and appropriate use of
SCPM system plays a significant role in SC profitability. The top-notch dimension is not
about “how much you measure” but it’s about “how well you measure” (Hofman, 2006).
SCPM system helps all parties of SC and makes better contribution firms goals, and
policies. The implementation of SCPM system requires high investment in the beginning.

2.8 Lack of consistency in business capability
between buyers and suppliers (LCBCBS)

It is an extremely critical barrier in the Indian automotive firms. The miscommunication
between buyers and suppliers affect the entire process of SC. Many companies are not
prepared for consistency in business since they do not find remuneration for doing so
(Wang et al., 2008). To practice it, companies must consider it as a hitch and to get relief
from inconsistency in business. Informal relations and better communication help the
companies to make better trading partners (Lin and Ho, 2008). Lack of trust or
consistency between buyers and suppliers is a barrier in supply chain (Moberg et al.,
2003; Sarkar and Mohapatra, 2006).
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2.9  Lack of funding or financial constraints (LFFC)

It is another crucial barrier in the Indian automotive SC. The cost or funding is a prime
challenge to implement high technology/tools/equipment/machinery in any industry
(Orsato, 2006; Walker et al., 2008; Wang et al., 2008). Financial support plays a vital
role in purchasing any new technology or equipment for better implementation of SCPM
system. Ravi and Shankar (2005) also emphasised that financial problem is one the major
key obstacles in manufacturing firms because it requires more funds for product tracking,
product recycling, operations process, and delivery systems.

2.10 Destitute quality of human resource (DQHR)

It is the fatal barrier in the Indian automotive industries (Perron, 2005; Mathiyazhagan et
al., 2013). This problem can be removed by providing better training and education and
also it helps in better implementation of SCMP system (Luthra et al., 2011). Better
education and training will help the parent organisations to provide latest ideas for its
employee. Lin and Ho (2008) mentioned that quality human resource injects fresh ideas
in organisation and it empowers the manpower to decipher difficult problems.

3 Research methodology

This paper first identifies the different barriers and then explores their relationship with
each others. A brainstorming sessions was conducted with 16 experts who are working at
the managerial level in different Indian automotive firms. All the experts have more than
ten years of experience in SCM area and the average age of all the experts is more than
40 years. Ten key barriers are identified related to implementation of SCPM system and
then experts were asked to set up inter-relationship among these barriers.

Interpretive Structural Modelling (ISM) is a well-known method and has been
successfully applied in different fields. ISM is basically based on transitivity and
reachability concept (Raj et al., 2008). It helps to categorise various items and also to
investigate inter-relationships among various items (Warfield, 1974; Sage, 1977). Saxena
et al. (1992) applied ISM approach in the Indian cement industry to identify key variables
and developed direct relationship among these variables. Ravi and Shankar (2005)
utilised same technique in reverse logistics to analyse the interaction among the various
barriers in reverse logistics. Recently, Charan et al. (2009) and Luthra et al. (2011) also
used ISM technique in their study related to SCM system and green-SCM respectively.
The aforementioned researchers have successfully applied the ISM technique to model
and categorised those variables on their driving and dependence power. Therefore, it is a
perfect technique to explore the impact of one barrier on other. Considering the relevance
of ISM technique, we have used it here to investigate the inter-relationship among the
barriers related to implementation of SCPM system in the Indian automotive sectors. The
following steps are used similar to Ravi and Shankar (2005) and Mudgal et al. (2010)
studies.

Step 1: A study of group problem-solving procedure is used for identification of the
barriers related to the defined problem. After identifying the barriers, a contextual
relationship is established among the barriers and a structural self-interaction matrix
(SSIM) is developed.



Modelling the barriers of supply chain performance measurement 57
Step 2: After that, initial reachability matrix (IRM) is developed from the SSIM and the
matrix is checked for transitivity to arrive at the final reachability matrix (FRM).
Step 3: The reachability matrix obtained in Step 2 is partitioned into different levels.

Step 4: Further, a conical matrix is development from the partitioned reachability matrix
by clubbing the barriers together according to their level.

Step 5: Based on the relationship of reachability matrix, an ISM model is developed by
replacing the barriers nodes with statements.

3.1 Structural self-interaction matrix (SSIM)

After identification of ten key barriers, the next step is to analyse these barriers. The
contextual relationships among the barriers are achieved based on the experts’ opinions
called as brainstorming session. For analysing the interrelationships among these
barriers, a contextual relationship of ‘leads to’ type is selected. It means, one barrier can
improve another barrier. Four symbols are used to establish the contextual relationship
among the barriers as given below. Table 1 is developed for the structural self-interaction
matrix based on the contextual relationship.

V = If barrier x influences barrier y
A = If barrier x is influenced by barrier y
X =If barriers x and y influence each other

O = If barriers x and y do not influence each other

Table 1 Structural self-interaction matrix (SSIM)
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3.2 Development of the reachability matrix

According to the model, the initial and final reachability matrices are to be developed
from the SSIM. Therefore, SSIM needs to be transformed into binary digits (i.e., s or
0s) called initial reachability matrix (IRM) which is shown in Table 2. Below given
statements are followed in Table 1 to get IRM.



58 R. Katiyar and M.K. Barua

e If(x, y) entry in the SSIM is V, in that case (x, y) entry in the reachability matrix will
be 1 and (y, x) entry will be 0.

e If(x, y) entry in the SSIM is A, in that case (x, y) entry in the reachability matrix will
be 0 and (y, x) entry will be 1.

e If (x, y) entry in the SSIM is X, in that case (x, ) entry in the reachability matrix will
be 1 and (y, x) entry also will be 1.

e If(x, y) entry in the SSIM is O, in that case (x, y) entry in the reachability matrix will
be 0 and (y, x) entry also will be 0.

Table 2 Initial reachability matrix (IRM)

S. No. Barriers 1 2 3 4 5 6 7 8 9 10
1 LARSCPMS 1 1 1 1 1 1 1 1 1 1
2 ISP 0 1 0 1 1 1 0 1 1 0
3 LTMD 0 1 1 1 1 1 1 1 1 1
4 LTM 0 0 0 1 1 1 0 0 0 0
5 DSDRD 0 0 0 0 1 0 0 0 0 0
6 TS 0 0 0 1 1 1 0 0 0 0
7 LAISCPMS 0 0 0 1 1 1 1 0 0 0
8 LCBCBS 0 0 0 1 1 1 1 1 0 0
9 LFFC 0 1 0 1 1 1 1 0 1 0

10 DQHR 0 1 1 1 1 1 1 1 1 1

In the next step, the final reachability matrix (FRM) is obtained by incorporating the
transitivity and few cells of the IRM are filled by inference. Since transitivity indicates
the relationship of three elements, for example, if x>y, y>z then x>z After
incorporating the transitivity theory in Table 2, the FRM is developed as shown in Table
3. The dependence and driving power each barrier is also presented in Table 3.

Table 3 Final reachability matrix (FRM)

S. No Barriers 1 2 3 4 5 6 7 8 9 10 Driving Power
1 LARSCPMS 1 1 1 1 1 1 1 1 1 1 10
2 ISP 0 1 o0 1 1 1 0 1 1 0 6
3 LTMD 0 1 1 1 1 1 1 1 1 1 9
4 LT™M 0 o o0 1 1 1 0 0 O 0 3
5 DSDRD 0 o 0 0 1 0 0 0 O 0 1
6 TS 0 o o0 1 1 1 0 0 O 0 3
7 LAISCPMS 0 o o 1 1 1 1 0 O 0 4
8 LCBCBS 0 0o o 1 1 1 1 1 0 0 5
9 LFFC 0 1 o 1 1 1 1 1* 1 0 7
10 DQHR 0 1 1 1 1 1 1 1 1 1 9

Dependence 1 5 3 9 10 9 6 6 5 3

Note: *Shows the transitivity.
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3.3 Level partitions

After getting the FRM, partitions are made in order to find the hierarchy of barriers. The
partitions are performed using Tables 4-5. The reachability and antecedent set for each
barrier is obtained from the final reachability matrix (Warfield, 1974). The reachability
set includes the barrier itself and others which it may help to achieve, and the antecedent
set consists of itself and the other barriers which helps in achieving it. Later, intersection
set is derived for the each barrier. The intersection set of the each barrier is found from
the intersection of its reachability and antecedent set. Further, top most priority is
assigned for that barrier whose membership in reachability and the intersection are the
same and the barrier is expelled from the following iteration, likewise procedure leads to
the last iteration leading to the lowest level. First iteration is shown in Table 4; whereas
the disinclination of the support from the distributors, retailers and dealers (Barrier 5) is
found at level I. Similarly, iterations are repeated till the level of each barrier is achieved.
Table 5 summarises the results for iterations ii—vii.

Table 4 Iteration 1

Barriers Reachability Set Antecedents Set Intersection Set Level
1 1,2,3,4,5,6,7,8,9,10 1 1
2 2,4,5,6,8,9 1,2,3,9,10 2,9
3 2,3,4,5,6,7,8,9,10 1,3,10 3,10
4 4,5,6 1,2,3,4,6,7,8,9,10 4,6
5 5 1,2,3,4,5,6,7,8,9,10 5 I
6 4,5,6 1,2,3,4,6,7,8,9,10 4,6
7 4,5,6,7 1,3,7,8,9,10 7
8 4,5,6,7,8 1,2,3,8,9,10 8
9 2,4,5,6,7,8,9 1,2,3,9,10 2,9
10 2,3,4,5,6,7,8,9,10 1,3,10 3,10

Table 5 Iteration ii—vii

Iteration Barriers Reachability Set Antecedents Set Intersection Set  Level
ii 4 4,6 1,2,3,4,6,7,8,9,10 4,6 II
ii 6 4,6 1,2,3,4,6,7,8,9,10 4,6 I
iii 7 7 1,3,7,8,9,10 7 I
iv 8 8 1,2,3,8,9,10 8 v
v 2 2,9 1,2,3,9,10 2,9 \%
v 9 2,9 1,2,3,9,10 2,9 A%
vi 3 3,10 1,3,10 3,10 \%!
vi 10 3,10 1,3,10 3,10 VI

vii 1 1 1 1 vl
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3.4 Development of conical matrix

Development of the conical matrix is acquired from the partitioned reachability matrix by
clubbing the barriers together according to their level across the column and rows of the
final reachability matrix which is used for developing the final diagraph and later on
structural model. As an example, the barrier 5 is found at level I, whereas the barriers 4
and 6 are at level II. Correspondingly, all the barriers are clubbed as per their level
partition (see Tables 4-5). Furthermore, the dependence power of a barrier is calculated
by summing up the number of 1s in the columns and the driving power is calculated by
summing up the number of 1s in the rows. Finally, conical matrix is shown in Table 6.

Table 6 Conical matrix
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3.5 Building the ISM-based model

Next, the ISM-based model is developed on the basis of the final reachability matrix. It
exposes the relationship between the two barriers which are shown by an arrow from one
barrier to another barrier. If the barrier x acts on the barrier y, an arrow will be used to
point from x to y. After removing the transitivity’s as explained in the ISM technique, an
ISM model is prepared as shown in Figure 1. It can be seen in Figure 1 that the lack of
awareness related to SCPM system (Barrier 1) is the most crucial barrier for better
implementation of the SCPM system in the Indian automotive sectors. Disinclination of
the support from the distributors, retailers and dealers (Barrier 5) is shown at the peak of
the model and it means that this barrier will influence the entire process of SC.

The lack of awareness related to the implementation of SCPM system (Barrier 1)
leads to the lack of top management dedication (Barrier 3) and destitute quality of human
resource (Barrier 10) towards the upgrading of SCP. Lack of the top management
dedication (Barrier 3) and destitute quality of human resource (Barrier 10) are
interrelated and should be in positioned before assigning inadequate strategic planning
(Barrier 2) and financial constraints (Barrier 9), which would be counter of implementing
the SCMP system. Similarly, inadequate strategic planning (Barrier 2) and lack of
funding or financial constraints (Barrier 9) are also the interrelated barriers and lead to
the lack of consistency in business capability between buyers and suppliers (Barrier 8).
The barrier (8) will also help in lack of appropriateness in implementing SCPM system
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(Barrier 7). Furthermore, this (Barrier 7) leads to lack of training manpower (Barrier 4)
and inefficient information and technology system (Barrier 6). The barriers (4 and 6)
guide to the disinclination of the support from the distributors, retailers and dealers
(Barrier 5). The supports of suppliers or distributors are very essential to make effective
and efficient SC. Moreover, without the support of all bottom side of the barriers, it
would be very difficult to fill all the gaps of SC process.

Figure 1 ISM model for Indian automotive supply chain barriers

Disinclination of the support from
distributors, retailers and dealers (5)

i 1

Lack of training manpower (4) [, | Inefficient information and
N technology system (6)

t 1

Lack of appropriate implementing SCP
measurement system (7)

T

Lack of consistency in business capability between
buyers and suppliers (8)

/'Y 7Y
Inadequate strategic N Lack of funding or
planning (2) ~ 7| financial constraints (9)
Lack of top management Destitute quality of human
dedication (3) D resource (10)

t i

Lack of awareness related to SCP
measurement system (1)

4 MICMAC analysis

MICMAC method was developed by Duperrin and Godet (1973) to study diffusion of
impacts through the reaction paths and loops for developing a hierarchy for the variables
and can be used to identify the elements in a complicated system. According to Mandal
and Deshmukh (1994), MICMAC analysis analyses the dependence and driving power of
the barriers. In MICMAC analysis, all the barriers are clustered into four co-ordinates
according to their categories of autonomous, dependence, linkage and the driver barriers.
Classification of the barriers is shown in Figure 2. The first cluster comprises the barriers
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that have weak dependence and driving power. The second cluster portrays the dependent
barriers that have strong dependence with weak driving power. The third cluster contains
those barriers that have strong dependence and driving power. The fourth cluster includes
those barriers that have weak dependence and strong driving power.

Figure 2 Dependence power and driving power diagram (see online version for colours)
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5 Discussions and conclusions

Some key measures of SCPM are considered to be very essential in in different SC
processes and also considered as significant challenges for managers in different
organisations. However, there are always few hidden barriers in the SCs of all
organisations. The key barriers need to be explored for the success and efficiency of any
SCs. Therefore, this paper makes an attempt to identify these key barriers in
implementation of SCPM system in the Indian Automotive industry and also explored
the inter-relationships among these barriers. We have utilised ISM technique for
categorising the barriers and also to explore their inter-relationships. Figure 2 provides
very valuable suggestions about the impact of these barriers on the implementation of
SCPM system.

The results provide better approach for the top managers of the organisations to think
about these barriers in their SC. It is observed from the Figure 1 that the lack of
awareness related to the implementation of SCPM system (Barrier 1) is one of the major
barriers which is placed at the base of the hierarchy. Consequently, the firms’
management must focus on this barrier to make their SC more effective. Figure 2 shows
that there is no independent or autonomous barrier which means that the all considered
barriers influence the implementation of the SCPM system in the Indian automotive
industry.
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It is also found that the disinclination of the support from the distributors, retailers,
and dealers (Barrier 5), lack of training manpower (Barrier 4), inefficient information and
technology system (Barrier 6), lack of appropriate implementing SCP measurement
system (Barrier 7), and lack of consistency in business capability between buyers, and
suppliers (Barrier 8) are the weak driver barriers. Nevertheless, these have strong
dependence on the other barriers, for example, inadequate strategic planning (Barrier 2),
lack of funding or financial constraints (Barrier 9), destitute quality of human resource
(Barrier 10), lack of top management dedication (Barrier 3), and lack of awareness
related to SCPM system (Barrier 1). Further, it is also observed from the Figure 2 that
there is no linkage barrier. Only five barriers are in the fourth co-ordinate (driver
barriers). Hence, these barriers are the root barriers and the firms’ top management need
to put more focus on these barriers as an idea to get success. These results may be very
helpful for the top management in automotive industries related to identification of the
significant barriers that impact the overall performance of SC.

6 Managerial implications and scope for the future research

In this paper, an ISM based model is developed to identify the significant barriers for
implementing the SCPM system in the Indian automotive industry. The identified
barriers of automotive SC are very important in the entire process SC for the top
management of the companies. The model developed here is helpful for the organisations
which are working in the automotive sector for implementing an effective SCPM system.
The barriers which are more crucial are called as driving barriers. It means firm’s
managers must give more focus on these barriers and should take initiative to eradicate
these barriers.

For example, the barriers (1, 2, 3, 9 and 10) given in the fourth co-ordinate of Figure
2 are the top root barriers. Therefore, more attention on such barriers can help the
organisations to be achieving high overall SCP. On the other hand, the few barriers are
found to have more dependencies on the other barriers. It suggests that these barriers
have less driving power in the implementation of SCPM system. Therefore, these barriers
don’t need much attention from the managers. Moreover, there are also few barriers that
don’t affect the SCP. This paper provides various guidelines and strategies for the
managers of the automotive industries to improve the performance of their SC.

The theoretical model developed here is limited to identification of the barriers in the
implementation of SCPM in the Indian automotive industries. Similar study can be
carried out in different sectors as well from different perspectives.

Moreover, the model proposed here has not been validated statistically. The model
can be tested in the future using structural equation modelling (a well-known linear
structural relationship approach) technique, as it has the potential of testing the validity
of such type of models as discussed by Jharkharia and Shankar (2005). The research
conducted in this paper is predominantly focused on the Indian automotive industry.
However, a similar study can be conducted for the other industries in order to verify the
applicability of the proposed model. In future, other techniques such as analytical
hierarchy process (AHP) or integrated Fuzzy-AHP can also be utilised for the
comparison purpose.
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