Proceedings of the 2010 International Conferencénalustrial Engineering and Operations Management
Dhaka, Bangladesh, January 9 — 10, 2010

Inter pretive Structural Modelling for Under standing the Inhibitors
of a Telecom Service Supply Chain

V.R. Pramod and D. K. Banwet
Department of M anagement Studies
Indian Institute of Technology Delhi 110016, I ndia

Abstract

ISM is a well-proven strategy for analyzing the exgic influences of various attributes to the oltesgstem under
study. The unique feature of ISM is that it anatytlee attributes based on their driving power aggleddence. In
the current study, the ISM has been developed fleading telecom service provider operating in amasi global
regions having their head quarters in India. Therdichy of various inhibitors was established basedthe

outcomes of the final reachability metrics. FindyCMAC analysis was carried out categorize thabitbrs in to

four clusters.
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1. Introduction

The intent of this ongoing research is to havenaight on the inhibitors, affecting a telecom seevgupply chain in
the Indian context and to investigate their drivpayver and dependence. In continuation to the-ebeant waves
of globalization and the rapid proliferation of énfmation technology, a well-designed and reliahlppty chain
management (SCM) system is now regarded as anteddeature of an organization to intensify theitmphant
competitive advantage. The quip that ‘servetizatiérbusiness leads to greater profit and custoratsfaction’
brought the attention of current researchers aadtipioners to focus there. It has observed thatice supply chain
management practices are subjected to various ifafsbin multifarious directions. These inhibitoese the
outcomes of various industry specific variablesn&ally there exists direct correlation betweeriows inhibitors
of a service supply chain. They not only affect sieevice supply chain but also influence one anmotineorder to
have a smooth and seamless telecom service sulpgily, ¢these inhibitors have to be mitigated ingelfitly. This
has motivated to understand the inter relation &ldpwveen them. In this milieu, an endeavour to tiflethose
inhibitors that are the root of some more inhikstgDriving Inhibitors) and those inhibitors whichieamost
influenced by others (Driven Inhibitors) is of extne relevant. This helps management to concertretieeir future
strategies in those directions.

2. About the Company

The company ABC has a place of honour among thdirigaelecom consultancies in the internationatle#BC is
purely a service sector. It was incorporated in8L97 is headed by the Government of India. Theraximate
turnover of ABC is Rs 840 crores. The current emppdostrength is 837. Backed by the vast networkedftrained
and experienced manpower, research & developmehttraiming facilities, ABC has made rapid stridesthe
international level. Today ABC offers total telecamlutions for projects. At present ABC is funciimgin almost
45 countries mainly in Middle East Africa, SouthsEafrica, South-East Asia and Europe. ABC is pcaag three
types of services. They are (i). Consultancy Ripject Execution and (iii). Training and qualityntml.

3. Service Supply Chain M anagement Concept

Supply Chain Management (SCM) concerns with ancéffe approach to coordinate the various linkshi@ éntire
chain by both improving the customer services amdeling the cost [2]. In this contemporary scenario
servetization of business has become a well- pretrategy in the industrial world. This gave rigetie adoption of
SCM principles in service sectors [3]. A servicgply chain involves the series of activities frohe tanalysis of
customer need, service design to service delivery.the conglomeration of various SC aspecteivise sector. A
road map of a general service supply chain is shioviAgure 1.
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Figure 1: A road map of a general service suppirch

4. Research Methodology

The major focus of this research is to identify tiiver-dependent relationships among various itdri® of

telecom service supply chain and categorize theémfour clusters based on their driving powers dagendence
powers. For the study purpose, the interactionstmabed during the case research has been condiccigain a
systematic understanding on the issues discusgbdsemior managers of case organization. Initiddy inhibitors

relevant to the service sectors were identifiecetiaan the evidences available in the present fitezalLater two
General Managers, Manager HRD and seven seniorgaenavere consulted. Their inputs were exploreduttin

systematic brainstorming sessions. This led testtwatlisting of 13 variables relevant to the stutllge relevance of
shortlisted factors based on the opinions of inyuskperts were further verified by three acadeanisi Thus the
variables have been finalized.

5.1SM Model Development
An eight-step procedure has been adopted for thleal@alysis.

5.1. Identification of Supply Chain Inhibitors
Thirteen inhibitors identified are shown in thesficolumn of Tablel.

5.2. Development of Structural self-interaction metrics (SSIM)
Structural self-interaction matrix shows the dir@etof contextual relationships among the elementey were
finalized by brainstorming the two general managerd manager HRD of that organization. They spanet
valuable time and helped to finalize the relatiopstby incorporating the views of executives hoidivarious
functions. In order to represent them in the tataler symbols were used.
V- Inhibitor i ameliorate to achieve inhibitor j
A- Inhibitor j ameliorate to achieve inhibitor i
X- Inhibitors i and j ameliorate to achieve eachent
O- Inhibitors i and j are unrelated
where i represent the number of rows and j reptegbha number of columns
In order to have a better understanding an exaisglso shown here.
1. Inhibitor 1 helps to achieve 13. It is represerded/
2. Inhibitor 4 will be achieved by 2. It is represahtes A
3. Inhibitor 2 and 3 will help to achieve each otHers represented as X
4. Inhibitor 2 and 9 are unrelated. It is represemte®.
Similarly, based on these relationships, amongrthibitors the SSIM is developed. It is shown irbleal.



Table 1:Structural self-interaction metrics for inhibitaSABC
13| 12| 11| 10 8 77 g 5 4 3 2 |1

1.Negligence at the strategic level
2.Resistance to change

3.Union problems

4.Lack of funds

5.Lack of trust in supply chain linkage
6.Fear of supply chain breakdown
7.Fear of information system breakdown
8.Low level of supply chain integration
9.Fear of imitation of service
10.Administration problem
11.Forecasting uncertainties
12.Demographical aspects
13.Disparity among supply chain partners
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5.3. Development of | nitial Reachability Matrix
This is a metrics of only binary elements. The S3ib& been converted into a metrics of binary elésnbg
appropriately assigning V, A, X and O by 1 and BeTnitial reachability metrics developed is shawiTable 2.

Table 2: Initial reachability metrics for inhibitoof ABC

Inhibitors > 112|3|4|5(6|7|8(9|10|11|12|13
1.Negligence at the strategic level l1(1j1j1j1{1|0j1|0|2 |1 |O |1
2.Resistance to change 0|2)2(0f2(1/0j1]0|1 |O |O |1
3.Union problems 0Oj{1(1|2|1]0|0]1]|0]|1 |O |0 |1
4.Lack of funds O(2(1)1f2|1)12}2|0|1 |0 |O |1
5.Lack of trust in supply chain linkage |0 (0|0|0|1|21|1|1({0|1 |0 |0 |1
6.Fear of supply chain breakdown 0j0j0|j0O|O}1|21]1]|0]1 |1 |0 |1
7.Fear of information system breakdown0 | 0|0 |0|0|1|1|12|0|1 |1 |0 |1
8.Low level of supply chain integration |0 (0| 0|0|0|0|0|1|(0|0 |1 |0 |1
9.Fear of imitation of service 0/j0o|0|j0O0|j0O]|0O|J0O]O]1|0 |O O |O
10.Administration problem 0/j0|2/0|0|0|0|0O]jO|1 |1 |O |1
11.Forecasting uncertainties 0j0|j0|0|0O|0O0|0O0]|0O]j]O|O |1 |O |1
12.Demographical aspects 0/{0|1|/0|0]0O|0O]1]|0]|0 |1 |1 |1
13.Disparity among supply chainpartnegl®8 | 1 {0 |0|1|1({1|1]0|0 [0 |0 |1

5.4. Development of Final Reachability Metrics

In this step the transitivities were also takeo iatcount and established the relationship betwagaus inhibitors.
The transitivity is based on the way that if thailmtor A leads to the inhibitor B and the inhibitB leads to C,
then the inhibitor A leads to the inhibitor C. TR&éal Reachability Metrics is shown in Table 3. $adlriving
power and dependence helps to classify the inlgitdo four clusters namely (i) autonomous, (Ependent, (ii)
linkage and (iv) independent.

5.5. Levd partitions

From the final reachability metrics, the reach&piiind antecedent set of each inhibitor are loc&edchability set
consists of a set of the element itself and otl@ments, which it may help to achieve it wheretlas,antecedent set
consists of a set of the element itself and theroglements, which are achieved by it. The vargbhéhich are
common in reachabilty set and antecedent set, kweated at the intersection set. Thus antecedehtasd
intersection set are located. This leads to lotet@op-level element. The top-level element fahelierarchy is the
elements in which antecedent set and intersecgbare same in the ISM hierarchy. For the formatbthe next
table, the top-level elements will be removed frdme set. After the top-level elements are separfatmd the
hierarchy, the process is repeated to find the kel of element. This process will be continuiidatl levels of



each element are found. Reachability set, Antedesleinand Intersection set of level | are showTable. 4.
Similarly two more iterations are done to locate ¢hements of level Il and level 111

Table 3: Final Reachability Metrics for inhibitas§ ABC

Inhibitors ——p 11 2| 3| 4 5| 6| 7| 8 9 10 11 12 13 DP
1.Negligence at the strategic level 11 72141 |1 |1 |Oo|j1 (1|0 1] 11
2.Resistance to change o f o (21 (12 |1 (1|01 |1]0]1]10
3.Union problems Q 1| 1, 1 1 1y 1 1 |0 ¢4 o 0O |2 (0
4.Lack of funds o 1| 1 1 1/ 1 14 1 0 1 1 O 1 10
5.Lack of trust in supply chain linkage 0 1 1 1 (11 |1 |0| 1] 1] 0] 1] 9
6.Fear of supply chain breakdown 0 1 /0112 |1 |1 |2|10]1 0|19
7.Fear of information system breakdown |0 (1 (12 | O (1 |1 |1 |0 1| 21| 0| 1| 9
8.Low level of supply chain integration 0 1 b |0 0 11 |1 |O0jlO| 1| O 1| 7
9.Fear of imitation of service D g O (0 0 D 0 0 |1 |0 |0 |0 |1
10.Administration problem 0O 1 1 [ 1 1 1 1 |0 o |1 |0 |10
11.Forecasting uncertainties o 1L pJjoj1 j1 |1 1|00 Q@ |21 |7
12.Demographical aspects o ¢ |11 j2 (1 j2]0j1 |1 |1 |m
13.Disparity among supply chainpartners | 0 |1 (1 | 0|1 |1 |1 |0 1| 1| 0| 1| 9
Dependence 1 12 11 6 12 12 (2 (12| 1 |10 (12 |1 | 12
Table 4: Iteration 1
Inhibitors | Reachability Set Antecedent set Intetisecset Level
1 1,2,3,4,5,6, 7, 8,10, 1 1
11,13
2 2,3,456,7,8,10,11,13 1,2,34,5,6,7, 81012,13 2,3,4,5,6,7, 8,10,11,13 |
3 2,3,4,5,6,7,8,10,11,13 1,2,3,4,5,6,7,10,32,1 2,3,4,5,6,7, 10, 13
4 2,3,4,5,6,7,8,10,11,13 1,2,3,4, 10,12 2,34, 1
5 2,3,5,6,7,8,10,11, 13 1,2,3,4,5,6,7,8,10,1132, 2,3,5,6,7,8,10,11 13 I
6 23,5, 6,78, 10,11,|1,2,3,4,5,6,7,8,10,11,12,13 2,3,5,6,7,8, 10,11 13
13
7 2,35 6,78, 10,11,|1,2,3,45,6,7,8,10,11,12,13 2,3,5,6,7,8, 1181, | |
13
8 2,5, 6,7,8,11,13 1,2,3,4,5,6,7,8, 10,1118, 2,5,6,7,8,11,13 I
9 9 9 9 I
10 2,3,4, 56,7, 8,10, 11,| 1,2,3,4,5,6,7, 10, 12,13 2,3,4,5,6,7, 10, 13
13
11 2,5,6,7, 8,11,13 1,2,3,4,5,6,7,8, 10,11182 2,5,6,7,8,11, 13 I
12 2,3,45,6,7,8,10,11, 12,12 12
13
13 2,3,5,6,7,8,10,11, 13 1,2,3,4,5,6,7,8, 10,11182, 2,3,5,6,7,8, 10,11, 13
I

5.6. Formation of | SM based model
From the final reachability metrics, ISM has beewaloped by means of vertices or nodes, and lihesiges. It is
shown in Figure 2.
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Figure 2: ISM for Inhibitors of telecom service plpChain

6. Classification of Inhibitors (MICMAC Analysis)

MICMAC analysis is a widely identified and traditially structured approach to categorize the vaemblccording
to their driving power and dependence. In this wtietir driving power and dependence of inhibitofshe telecom
service supply chain was determined from the fieathability matrix. Based on the driving power alegendence,
inhibitors have been classified into four clustefhey are (i) autonomous (ii) dependent (iii) ligkaand (iv)
independent [4]. The driving power and dependeri@ach of these inhibitors is shown in Table 3.d8ben Table
3, a driver power-dependence diagram is construdted is shown in Figure 3.

7. Managerial Implications
Identification of the inhibitors hindering SSC sass itself is a challenging task as it involvessb# components.
It is hoped that the result of this research magfigenefit to service mangers in three ways aststybelow.

(1) The criticality of bottleneck factors could be urgteod in advance;

(2) Interrelationships exist among the factors can telationale the time and resource constraintd; an

(3) The effect of some extraneous variables coulddggpd when derived benefits varies from expected on

The driver dependence diagram helps to categanizenthibitors in to four clusterd:rom the study the inhibitor
‘Fear of Imitation of service’ only can be neglat@nd the management has to pay attention in ladlratlentified
barriers. The inhibitors falling in the dependehister are having low driving power and high deparad. This
means that by their negligence organizational iefficy will not be hampered much. However in oraecontrol
them, many other inhibitors have to be controlledtlzey are the outcome of other elements due to tigh
dependence. The inhibitors in the linkage clusterehto be given extreme importance due to theih higving
power and dependence power. The inhibitors atniledendent cluster are the causes of many varidbketo their
high driving power. Proper strategies have to beeneeloped for preventing them to an uncontrollaséee.
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Figure 3: Driving power-dependence diagram forhitbirs of telecom service supply chain
8. Conclusion

Although service managers are aware of variouditdrs, a systematic approach to tackle them itecabsent. The
identification of these inhibitors and awarenessheir driving power and dependence power helpsitheragers to
focus on them and prioritize them as strategiceissuAs a rule, managers consider one or two itanivhich they
feel significant on prior judgement and developiactplan for tackling them. The hierarchy based 18Mher

delineates those inhibitors which are really caitiand need more focus on the root causes of titdgm. This has
enormous feasibility of strategic decision for pgliformulation for the organization considered &tudy. In

addition to that the proposed ISM model acts asigpodeline for future investment decision. Theutissare more
generic and can be applied to other service ssofmply chains. It can be considered for futurestud
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