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ABSTRACT

The paper focuses on exploring the success factors for
successful partnering in construction industry projects.
Further it studied the interrelationship amongst them using
ISM methodology.
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1. INTRODUCTION

The construction industry is a typical industry that works in
temporary organizations, i.e. projects. It typically has an
engineer to order setup where most of the products are
physically big and immobile and consequently have to be
produced on the spot [1-5] . Materials used in construction
industry majorly falls into basic categories such as heavy
materials (typically concrete, sand, gravel, bricks, timber, etc.)
; light materials (which include structure completion and
decorating materials [6]); standard materials (such as
plasterboards or kitchen cabinets [2]) and project specific
materials (prefabricated concrete elements and ventilation
installations) . These materials make up for a large part of the
construction cost and a construction project is depending on
suppliers and transport providers to deliver materials to them
[7]. These material suppliers could be manufacturers and
wholesalers or building merchants.

To deal with uncertain market situations and economic
cycles; diverse and dynamic client behavior; requirement of
specialist manpower; large heavy and immobile products
(such as building tunnels , bridges etc. ) require to be built on
the construction etc. As much as 60-80 % of the gross work
done in construction projects involves the buying-in of
materials and services from suppliers and subcontractors,
leading to that these supply chain actors heavily impact the
performance of construction projects ([2,3],[8]). Hence, the
construction supply chain is regarded as complex with
interactions between multiple actors during the construction
process [9]. Also construction industry is a large industry
sector employing hundreds of thousands and a large
contributor to a country’s GDP. Therefore the problems have
a large societal impact . It is really hard for construction
companies to keep pace with the multiple demands of the
clients in terms of lower cost, higher quality, shorter
execution duration and more reliable schedules. Partnering
has been but forward as a solution to overcome the
temporariness and the adversarial relationships in the
construction.
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Partnering as per Construction Industry Institute [10,11] has
been cited as a long-term commitment between two or more
organizations for the purposes of achieving specific business
objectives by maximizing the effectiveness of each participant
resource. Concept of partnering was first introduced by USA
armed forces in the 1980’s to increase efficiency in
construction ([12,13]). Since then partnering and other
collaborative practices has been used in the construction
industry ([14,15]) and are often associated with and said to
generate several advantageous benefits such as reduced
costs,improved quality, reduced lead times, increased
productivity,increased sustainability, increased number of
innovations, etc.([16 -21]). Although partnering exists in
many forms but thetwo common forms are project partnering
and strategic partnering. ([2,3,22,23]). Project partnering is
the most common and popular form of partnering. It suits
most kind of projects, and since it is a partnering form that
only stretches across one project it is often used in publicly
funded construction projects where public procurement acts
hinder long term agreements ([12,13,15,23,24]). In project
partnering agreements, trust has been established between the
parties and there is also an expected increase in
communication and mutual understanding. The parties also
share common, project specific goals. This is a real form of
partnering but quite short term and therefore offers limited
benefits. On the other hand ,strategic partnering is a more
mature, long-term relationship between the parties that stretch
over several projects ([12,13,18,24]). Strategic partnering
involves high trust between the parties and the relationship
evolves further to include development of products, services,
procedures, etc. The parties shall engage in the partnership on
equal terms and share both risks and rewards throughout the
collaboration.

The objective of the paper is to identify various success
factors for partnering and then study the inter-relationship
amongst them using ISM methodology. The paper is
organized as follows. Section 2 deals with literature
review.Section 3 explains the ISM methodology and
thereafter it has been explained through case example in
section 4. Finally, managerial implications and directions for
future research have been discussed in section 5.



2. LITERATURE REVIEW ON
PARTNERING AND ITS SUCCESS
FACTORS

Several analysts and writers have identified critically a variety
of requirements and factors responsible for the success of
partnering relationships in construction industry . Among
these analysts are [25-27]. [28] identified the four major
factors viz. collaborative team culture ; long-term quality
perspective ; consistent objectives and resource sharing. Trust
and mutual understanding are necessary and common
components and are central to all partnering and outsourcing
projects is illustrated by [29]. [30]has elaborated further on
how the components can be interpreted and distinguish
between “hard” and “soft” components. However, [31]
criticized the dichotomization of project management theories
into “hard” and “soft” and indicated that components are
opposite to each other . Organizational culture as well as
national and international culture attribute to varying success
of partnering . For example , partnering has been very
successful in the UK and south-east Asia and has only in
recent years been increasing in the Nordic countries such as
Denmark ([12,13,18,23]). Today most partnering agreements
are dyadic, typically only between the client and the main
contractor (23,19,20,32]. Often the consultants also are
included ([23, 18]). Although some suppliers have initiated
partnering agreements of their own [33], many suppliers are
skeptical about partnering, viewing it as a way to push costs
upstream in the supply chain [23,34].

Authors have explored various success factors for partnering
which have been cited in the following table . Several
researchers have studied, defined and discussed the critical
success factors of partnering in construction [27,28,35,36,37].
Critical success factors may be controversial, as they can be
affected by local culture and practices. Nevertheless, mutual
trust, effective communication, support from top
management, clearly defined responsibilities, mutual goals, a
dedicated team, commitment to continuous improvement and
a win-win attitude are considered to be the most cited critical
success factors in these studies. These success factors have
been investigated in the context of construction companies
and construction owners and are valid in the construction
phase of building projects. Table | below shows the various
success factors along with their references. Authors have also
made use of internet search engines , use of Mendeley
software etc. to search for the relevant literature using
keywords such as partnering in construction industry ;
partnering in India , success factors for partnering , barriers
for partnering, partnering amongst contractors and clients etc.

Table I: Success factors for Partnering in Construction
industry
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6. Mutual objectives/ goals
and mutual trust (MO/MT) | [26],[28],[35],[36],[371,

[38],[39]1,[40].[27].[42]

7. Management support (MS)
and financial security

[26],[40] [24].[41]

[24],[41],[28].[23],
[18],[12], [13]

8. Dynamic organizational
culture (DOC)

9. Increased opportunity for [24],[41]
innovation and value
engineering (I0IVE)

10. Reduced exposure to [24] , [41]
litigation (REL)

11. | Improved project outcomes [24], [41]
in terms of cost , time and
quality (IPO)
12. | Making effort to build long [24], [41]
term profitability (LTP)
13. Lower administrative and [24], [41]
legal costs (LALC)
14. | Achieving better buildbility [24], [41]
(ABB)
15. Long term quality [24], [41]

perspectives (LTQP) and
thereby developing win-win
solution

16. Technical expertise (TE) [24], [41]

1. Effective communication / | [27], 35],[36],[37].[38],

clear lines of
communication (CLC) [391.[40]

2. | Effective co-ordination (EC) [24],[27], [35],[36],

[371,[38], [39],[40],[41]

3. Resource sharing (RS) [24].[28].[41]

4. Dedicated team culture [24],[41]
(DTC)

5. Long term relationships [19],[201,[39], [24],
(LTR)

[28],[41]

3. INTERPRETIVE STRUCTURAL

MODELLING METHODOLOGY

Suggested by [43], the technique has been used widely to
develop a map of the relationships between the many
elements in the form of a hierarchy graph. Group’s judgement
decides whether and how the items are related. Steps in
applying an ISM methodology involves identification of
relevant elements and then establishing contextual
relationship amongst them taking elements pairwise. Further
to this a SSIM i.e. the structural self- interaction matrix has
been developed followed by initial and then final reachability
matrix [Warfield (1994)] . A dependence and driving element
diagram and a diagraph can be obtained afterwards to see the
hierarchical relationship amongst the relevant elements .

4. DEVELOPMENT OF ISM MODEL

In this section, ISM model is developed for studying the
interrelationships amongst various success factors for
partnering in construction projects supply chains.  Sixteen
important success factors viz . Effective communication /
clear lines of communication (CLC); Effective co-ordination
(EC) ; better resource sharing (BRS); Dedicated team culture
(DTC); Long term relationships (LTR) ; Mutual objectives/
goals and mutual trust (MO/MT) ; Management support
(MS) and financial security ; Dynamic organizational culture
(DOC) ; Increased opportunity for innovation and value
engineering (IOIVE) ; Reduced exposure to litigation (REL) ;
Improved project outcomes in terms of cost , time and quality
(IPO) ; Making effort to build long term profitability (LTP) ;
Lower administrative and legal costs (LALC) ; Achieving




better buildability (ABB) ; Long term quality perspectives
(LTQP) and thereby developing win-win solution ; Technical
expertise (TE)  have been identified for studying further
through 1ISM methodology .

4.1 Construction of Structural Self -

Interaction Matrix (SSIM)

This matrix gives the pair-wise relationship between two
variables i.e. i and j based on VAXO. SSIM has been
presented below in Fig 1.

Explanation:

Dedicated team culture will lead to better co-ordination
amongst team members and better resource sharing . Better
resource sharing will lead to long term relationship and vice
versa . Mutual objectives will lead to better resource sharing ,
better co-ordination . Dedicated team culture will help in
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achieving mutual objectives and establishing mutual trust.
Long term relationship will lead to improved project
outcomes. Management support can be obtained with mutual
trust , objectives and dedicated team culture . Dynamic
organizational culture will lead to improved project outcomes
Increased opportunity for innovation may lead to long term
profitability . Dynamic organizational culture may demand
technical expertise from its employees . Long term quality
perspectives may demand technical expertise and vice versa.

4.2 Construction of Initial Reachability

Matrix and final reachability matrix

The SSIM has been converted in to a binary matrix called the
initial reachability matrix shown in fig. 2 by substituting V, A,
X, O by 1 or 0 as per the case. After incorporating the
transitivity, the final reachability matrix is shown below in the
Fig 3.

Fig 1: SSIM matrix for pair wise relationship amongst barriers

S.no. | Success 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
factors
CLC | EC | BRS | DTC | LTR | MO | MS | DOC | IOIVE | REL | IPO | LTP | LALC | ABB | LTQP | TE
1 CLC \Y \Y% \Y \Y \Y \Y \Y \Y \Y \Y \Y \Y% \Y \Y% ]
2 EC \Y% A \Y A \Y A \Y \Y \Y \Y \Y% \Y \Y% A
3 BRS A X A A A V V V V V \Y V A
4 DTC \Y \Y \Y X \Y% \Y% \Y% \Y% \Y% \Y \Y% O
5 LTR \Y \Y X \Y% \Y% \Y% \Y% \Y% \Y \Y% O
6 MO/MT \Y X \Y \Y \Y \Y V \Y V O
7 MS A \Y% \Y% \Y% \Y% \Y% \Y \Y% A
8 DOC \Y% \Y% \Y% \Y% \Y% \Y \Y% \Y%
9 I0IVE A A \Y V \Y V A
10 REL \Y% \Y% \Y% \Y \Y% O
11 IPO \Y A A A A
12 LTP V A A A
13 LALC \Y O A
14 ABB A A
15 LTQP X
16 TE
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Fig 2: Initial reachability matrix
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Fig 3 : Final reachability matrix
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D.P : Driving power ; De.P : dependence power



4.3 Level Partition
Table 2 : Iteration |
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Table 3 : Iteration |1

S.No. | Reachabilit Antecedent Intersectio | lteratio
y set t n set n/
se Levels
1. 12 ,13 ,14 | 1,2,3,45,6,7,8, 12,13,14
9,10,11,12,13,1
4,15,16
2. 9, 1,2,3,4,5,6,7,8, 9,11,13.14
11,12,13,14 | 9,10,11,13,14,1
5,16
3. 9,11,12,13,1 | 1,2,3,4,5,6,7,8, 9,11,15
4,15 9,10,11,15,16
4, 9,11,12,13,1 | 1,2,3,4,5,6,7,8, 9,15,16
4,15,16 9,10,15,16
5. 9,10,11,12,1 | 1,2,3,4,5,6,7,8, 10,15,16
3,14,15,16 10,15,16
6. 3,9,10,11,12 | 1,2,3,4,5,6,7,8, 3,16
,13,14,15,16 16
7. 3,7,9,10,11, | 1,2,4,5,6,7,8,16 7,16
12,13,14,15,
16
8. 3,5,7,9,10,1 1,2,45,8,16 5,16
1,12,13,14,1
5,16 I
9. 3,5,7,8,9,10, 1,2,45,7,8,16 5,7,8,16
11,12,13,14,
15,16
10. 2,35,7,89,1 1,2,4,6,7,8,16 2,7,8,16
0,11,12,13,1
4,15,16
11. 2,3,5,6,7,8,9 1,4,6,7,8,16 6,7,8,16
,10,11,12,13
,14,15,16
12. 2,3,4,5,6,7,8 1,48 4.8
,9,10,11,12,
13,14,15,16
13. 1,2,3,4,5,6,7 1 1
,8,9,10,11,1
2,13,14,15,1
6

From the final reachability matrix, reachability and final
antecedent set for each factor are found. The element for
which the reachability and intersection sets are same are the
top-level element in the ISM hierarchy. After the
identification of top level element, it is separated out from the
other elements and the process continues for next level of
elements. Reachability set, antecedent set, intersection set
along with different level for elements have been shown
below in table I1 to table XI.

S.No. | Reachabili | Antecedent set Intersection Itera
ty set set tion
2. 9,11 1,2,3,4,5,6,7,8, 9,11
9,10,11,15,16
3. 9,11,15 1,2,3,45,6,7,8, 9,11,15
9,10,11,15,16
4, 9,11,15,16 | 1,2,3,4,5,6,7,8, 9,15,16
9,10,15,16
5. 9,10,11,15, | 1,2,3,4,5,6,7,8, 10,15,16
16 10,15,16
6. 3,9,10,11,1 | 1,2,3,45,6,7,8, 3,16
5,16 16
7. 3,7,9,10,11, | 1,2,4,5,6,7,8,16 7,16
15,16
8. 3,5,7,9,10,1 1,2,4,5,8,16 5,16
1,15,16
9. 3,578,910 | 1,245,786 5,7,8,16 I
,11,15,16
10. 2,3,5,7,8,9, 1,2,4,6,7,8,16 2,7,8,16
10,11,15,16
11. 2,3,5,6,7,8, 1,4,6,7,8,16 6,7,8,16
9,10,11,15,
16
12. 2,3,4,5,6,7, 1,48 4,8
8,9,10,11,1
5,16
13. 1,2,3,4,5,6, 1 1
7,8,9,10,11,
15,16
Table 4 : Iteration 111
Sr. Reachability Antecedent Intersection Itera
No. set set set tion
4 16 1,2,34,5,6,7, 16
8,10,16
5 10,16 1,2,3,4,5,6,7, 10,16
8,10,16
6 3,10,16 1,2,3,4,5,6,7, 3,16
8,16
7 3,7,10,16 1,2,45,6,7,8, 7,16
16
8 3,5,7,10,16 1,2,4,5,8,16 5,16 m
9 3,5,7,8,10,16 1,2,45,7,8,1 5,7,8,16
6
10 2,3,5,7,8,10,16 | 1,2,4,6,7,8,1 2,7,8,16
6
11 2,3,5,6,7,8,10, 1,4,6,7,8,16 6,7,8,16
16
12 2,3,45,6,7,8,1 1,48 4,8
0,16

10
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Table 8 : Iteration VI

13 1,2,3,4,5,6,7,8, 1 1
10,16
4 16 1,2,3,45,6,7, 16
8,10,16
Table 6 : Iteration IV
S.No. | Reachabilit | Antecedent set | Intersecti Iterat
y set on set ion/
Level
S
5 10 1,2,3,4,5,6,7,8, 10
10
6 3,10 1,2,3,4,5,6,7,8 3
7 3,7,10 1,2,45,6,7,8 7
8 3,5,7,10 1,2,45,8 5
9 3,5,7,8,10 1,2,45,7,8 57,8
10 2,3,5,7,8,10 1,2,4,6,7,8 2,78
11 2,3,5,6,7,8,1 146,78 6,7,8 v
0
12 2,3,4,5,6,7,8 1,48 4.8
10
13 1,2,3,4,5,6,7 1 1
,8,10
Table 7 : Iteration V
Sr. Reachability Antecedent Intersection Itera
No. set set set tion
6 3 1,2,3,4,5,6,7, 3
8
7 3,7 1,2,45,6,7,8 7
8 3,57 1,2,45,8 5
9 3,5,7,8 1,2,45,7,8 578 v
10 2,3,5,7,8 1,2,4,6,7,8 2,78
11 2,3,5,6,7,8 1,4,6,7,8 6,7,8
12 2,3,45,6,7,8 1,48 4,8
13 1,2,3,4,5,6,7,8, 1 1
12,13,14

Sr. Reachability | Antecedentset | Intersection | ltera
No. set set tion
7 7 1,2,45,6,7,8 7
8 57 1,2,45,8 5
9 578 12,45,7,8 578
10 25,78 12,4,6,7,8 2,718
11 2,56,7,8 1,4,6,7,8 6,7,8 Vi
12 2,45,6,7,8 1,4,8 4,8
13 1,2,45,6,7,8 1 1
7 7 1,2,45,6,7,8 7
Table 9 : Iteration VII
Sr. Reachability Antecedent Intersection Itera
No. set set set tion
8 5 12458 5
9 58 12458 5,8
10 2,58 1,2,46,8 2,8
11 2,568 1,4,6,8 6,8
2 2,45,6,8 1,48 4,8 VII
13 1,2,45,6,8 1 1
5 12458 5
Table 10 : Iteration V111
Sr. Reachability Antecedent Intersection Itera
No. set set set tion
10 2 1,2,4,6 2
11 2,6 1,46 6
12 2,46 14 4 VI
13 12,46 1 1
Table 11 : Iteration IX
Sr. Reachability Antecedent Intersection Itera
No. set set set tion
11 6 14,6 6
12 4,6 1,4 4
13 1,46 1 1 IX

11




Table 12 : Iteration X

Sr. Reachability | Antecedent Intersection Itera
No. set set set tion
12 4 14 4
13 1,4 1 1

X

Table 12 : Iteration XI

Sr. Reachability Antecedent Intersection It_era
No. set set set tion
13 1 1 1 Xl
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4.4 Classification of factors

The critical success factors described earlier are classified in
to four clusters viz. autonomous factor, dependent factors,
linkage factors and independent factors (mentioned in Table
X1 below). As it can be seen that CLC is an autonomous
criteria. Criteria DTC, DOC , LTR , EC , MO , MS are
drivers . Criteria such as REL, LTQP , IOIVE , LALC ,
ABB , LTP are dependent criteria. Criteria TE and BRS are
linkage criteria.

Fig. 4 below shows the driving power and dominance
diagram

16
15 D1C DO
C
d (14 MO
ro|n LT
i R
V|12 EC
i Drivers Linkage | TE
N MS | BRS
9119
8 REE
Pi7 1 01
0 P VE
" e [
: 5 Autonomots Dependent [A
C

LT

—[ro[eo =

Ce
12 J8 {4 15 [6 |7 |8 19 10 |1 |12 |13 |14 |15 |16

dependence = —oo--ou—

Fig . 4: Driving power and dependence diagram

4.5 ISM model

An ISM model is developed ( as shown in fig. 5 below ) after
arranging the elements as per their interaction or dependence
relationships.

==
-«

Fig5: ISM diagraph

5. CONCLUSIONS

The following research focuses on exploring various success
factors for successful partnering in construction industry in
developing countries like India . It further tries to explore the
interrelationship amongst the factors using ISM methodology
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