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Abstract. The traditional adversarial relationship in the construction industry has been criticized by a larger
number of researchers and practitioners. Following the success of the supply chain collaboration in other industry
sectors, such as manufacturing, supply chain relationships in UK construction have been increasingly changing
from the traditional adversarial to the collaborative, which is supported by a series of government reports for the
industry reform. However, few empirical studies have been conducted to investigate the current status of supply
chain relationships in a systematic way. Therefore, there is no clear understanding of how change has taken place in
today’s practice and whether or not the change is balanced. To bridge the gap, a questionnaire survey is carried out
in the UK construction industry. Based on the analysis of more than 100 responses, it is found that the UK
construction industry as a whole has experienced an important change and moved toward supply chain
collaboration. On the other hand, an unbalance is found for the change movement. In addition to the questionnaire
survey, a series of industrial experts are interviewed, which help to explore the specific characteristics of supply
chain collaboration in construction and provide practical implications for collaboration strategy implementation.
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Introduction

Over the years, the construction industry is dominated
by the traditional relationship (Humphreys et al. 2003;
Pryke 2009). The adversarial nature of this relation-
ship has been criticized by a large number of
researchers and practitioners. According to Larson
(1997), for example, this relationship is characterized
by exploitation, suspicion of each other, ineffective
problem solving, and no risk sharing. Similarly,
Radziszewska-Zielina (2010) revealed its characteris-
tics, mainly including different aims, win—lose strategy,
lack of trust, and limited information flow. The
criticisms by other authors, such as Pheng (1999),
Rahman and Kumaraswamy (2004), Bennett and
Pearce (2006), Bishop et al (2009), and Xue et al.
(2010), also focused on self-interests, different objec-
tives, no mutual benefits, mistrust, communication
problem, no rewards for taking risks, and a lack of
continuous improvement. Although different terms
have been used in these studies, the focuses of their
criticisms on the traditional adversarial relationship
are nearly the same.

A consensus is that the traditional practice often
leads to various problems in construction projects
such as claims, conflicts, disputes, low productivity,
time delays, cost overruns, quality defects, and custo-
mer dissatisfaction. To address the traditional pro-
blems, the construction industry must find a way out.
The success of the supply chain collaboration in other
industry sectors, such as manufacturing, has provided
it with an inspiration. Learning from these industry
sectors, the UK construction industry has gradually
embraced the concept of supply chain collaboration
since the end of 1980s (Vrijhoef, Koskela 2000). This is
widely recognized as a change movement supported
by a series of government reports for the industry
reform (Adamson, Pollington 2006; Fernie, Thorpe
2007). The three major reports are Constructing the
Team by Sir Michael Latham (1994), Rethinking
Construction by Sir John Egan (1998), and
Accelerating Change by the Strategic Forum for
Construction and chaired by Sir John Egan (2002).
A core of the change movement is to replace the tra-
ditional adversarial relationship with the collaborative
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relationship. Egan’s Accelerating Change report (2002)
even set up a strategic goal that 20% of construction
projects by value should be undertaken by integrated
and collaborative supply chains by the end of 2004
and this figure should rise to 50% by the end of 2007.

The concept of the supply chain collaboration
has originated from manufacturing during the 1980s
(Tan 2001). The adoption of collaborative working as
a management strategy has proved to offer great
benefits to the parties involved in a supply chain,
e.g. improved relationship, reduced cost, enhanced
value, and increased satisfaction (Christopher 2005;
Emmett, Crocker 2006). This is the reason why supply
chain collaboration has been widely accepted in the
industry sectors like manufacturing and retailing.
Although supply chain collaboration has gained
popularity in these industry sectors, there is no
generally accepted definition of supply chain colla-
boration. According to Mentzer et al (2000), for
example, supply chain collaboration means that all
companies in the supply chain are actively working
together as one toward common objectives. On the
other hand, Simatupang et al. (2004) defined supply
chain collaboration as two or more independent firms
jointly working to align their supply chain processes so
as to create value to end customers and stakeholders
with greater success than acting alone.

Compared to process-oriented supply chains in
manufacturing, supply chains in construction are
typically project-based (Cox et al. 2006). A construc-
tion supply chain is more complex and involves a
larger number of key players, including project client,
main contractor, project management consultant,
subcontractors, and various suppliers who provide
labor, materials, and equipment (LME). Similar to
supply chain collaboration in manufacturing and
retailing, the increasing acceptance of collaborative
working in construction is also due to the identifica-
tion of its benefits (Akintoye et al. 2000; Chan et al.
2003; Beach et al. 2005). A common understanding of
construction researchers and practitioners is that, in
order to ensure the success of supply chain collabora-
tion, the most important is to change the roles of the
parties involved from adversaries to partners.

In construction, there are various forms of
supply chain collaboration such as partnering and
alliance (Anvuur, Kumaraswamy 2007; Xue et al
2010). Many existing studies have identified the key
indicators of the collaborative relationship in con-
struction. According to the Trusting the Team report
by Bennett and Jayes (1995) from the Reading
Construction Forum, for example, the three key
features of successful partnering are mutual objectives,
problem resolution, and continuous improvement.
Similarly, Packham ez al. (2003) identified teamwork,
trust, and profit sharing as the key elements of
collaborative working. The common indicators of

the collaborative relationship identified by other
studies, such as Pheng (1999), Naoum (2003), Chan
et al. (2004), W. T. Chen and T.-T. Chen (2007), and
Markert (2011), include common objectives, mutual
benefits, trust, clear definition of responsibilities, in-
tegrated team working, open communication, effective
problem-solving, risk sharing, and continuous improve-
ment. Although no definition is provided in this study
for construction supply chain collaboration, it may be
more important to identify these key indicators so as
to characterize the collaborative relationship. By com-
parison, the key indicators for the collaborative rela-
tionship are identified from a positive perspective while
the key indicators for the traditional adversarial
relationship are identified from a negative perspective.
For example, mutual trust is considered as a basis of
collaborative working while suspicion of each other
portrays the traditional practice.

Supply chain collaboration can be focused on a
single project or based on a series of projects over a
specified number of years (Bennett, Pearce 2006;
Bygballe et al 2010). The former is a short-term
collaboration and the latter is a long-term collabora-
tion. Long-term collaboration is generally known as
strategic partnering or strategic alliance, which re-
quires a long-term commitment (Ingirige, Sexton
2006; Jones, Kaluarachchi 2007). At the initial stage
of supply chain management practice, partnering or
alliance was always defined as a long-term commit-
ment. According to the UK National Economic
Development Council (NEDC 1991), for example, it
is only possible to arrange partnering over a long-term
period of time rather than during a specific project. In
subsequent years, the applicability of short-term
collaboration such as project partnering or project
alliance has been recognized by more and more
construction researchers and practitioners. For exam-
ple, Humphreys et al. (2003) emphasized that project
partnering is a partnering undertaken in a single
project, which achieves common objectives but does
not involve a long-term commitment. As a result of
introducing project partnering or project alliance,
more possibilities are provided for supply chain
collaboration in construction practice.

Existing construction studies mainly focus on the
identification of key relationship indicators and major
benefits from the adoption of supply chain collabora-
tion, which may contribute to the encouragement of
the industry reform. Although many construction
researchers in the UK, such as Fernie and Thorpe
(2007), Bresnen (2009) and Gohil et al. (2011), have
provided evidence for the successful application of
supply chain collaboration through particular case
studies, few empirical studies have been conducted to
measure the development of supply chain relation-
ships in both breadth and depth. The limitation of
existing studies forms a barrier to get a thorough
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understanding of the change movement in UK con-
struction. Therefore, there is a need for a systematic
investigation of supply chain relationships in today’s
practice. In this study, a questionnaire survey and a
series of expert interviews are carried out in the UK.
The purpose of this study is to analyze the trend
toward supply chain collaboration and explore the
specific characteristics of collaborative working in
construction. All these provide an insight into the
strategic development of the construction industry.

1. Research methods

A combination of a literature review, a questionnaire
survey, and expert interviews is adopted in this study,
which starts with a comprehensive literature review.
The review of relevant literature establishes a good
basis for this study because it (1) provides an up-
to-date understanding of the industry development,
(2) identifies the need for the current research, and
(3) defines the key indicators of supply chain relation-
ships. The common relationship indicators identified
from both positive and negative perspectives are:
definition of roles and responsibilities, mutual objec-
tives, trust, joint working, communication, problem
solving, benefit/risk sharing, and continuous improve-
ment. “Benefit/risk sharing” here covers the meanings
of both mutual benefits and shared risks. The key
relationship indicators identified describe a supply
chain relationship in eight dimensions or key areas.
They are used in this study to measure supply chain
relationships in construction projects.

This empirical study attempts to analyze the
trend toward supply chain collaboration in UK
construction by answering the research questions
concerning (1) whether there is enough evidence for
the change from the traditional adversarial to the
collaborative relationships, (2) whether change in
relationship has taken place in a balanced way, (3) in
which sectors supply chain collaboration is more
commonly seen, (4) which relationship areas perform
better than others, (5) what relationship areas are still
problematic so that there is a need for further change,
(6) which part of a supply chain is more likely to be
affected by the old culture so that more emphasis
should be placed on its relationship improvement, and
(7) whether relationship can be significantly improved
by adopting collaborative working approaches. A
questionnaire survey is undertaken in this research
to answer these questions. It is a project-specific
investigation mainly focusing on building projects
completed in the UK. Respondents were asked to fill
in the questionnaire based on the projects in which
they participated and the parts of supply chains in
which they were involved. The survey covers both the
traditional and collaborative supply chains in con-
struction.

The development of the questionnaire (see Ap-
pendix 1) is based on the key relationship indicators
identified from the literature review. A total of eight
questions are designed to rate a respondent’s percep-
tions of a supply chain relationship in terms of a four-
point Likert scale (1 =Strongly Agree; 2 = Agree;
3 = Disagree; and 4 = Strongly Disagree). For exam-
ple, the question about “Communication” is: Com-
munication between the parties was open and
effective, do you agree? In addition to these eight
questions, some other questions are developed to
collect the information about a project and a respon-
dent, e.g. the type of a project, the organization nature
of a respondent, and the application of collaboration.

A five-point scale is often used in a question-
naire. However, this does not necessarily mean that it
is not possible to use other scales. According to
Frankfort-Nachmias and Nachmias (2008), some-
times a three, four, six, or seven-point scale can be
used for a questionnaire. Instead of a five-point scale,
a four-point scale is adopted in this study, with which
a response of Strongly Agree or Agree to a relation-
ship indicator describes a collaborative relationship
area while a response of Disagree or Strongly Disagree
to a relationship indicator characterizes a traditional
relationship area. If a five-point scale was adopted,
neither Agree nor Disagree or Uncertain would be
provided. For a supply chain relationship, such a
response does not make sense. This is why a four-point
scale is designed in this study, by which the respondent
has to select one of the four relationship levels.

A pilot study was conducted before the formal
survey. The purpose of the pilot study is to validate
the initial questionnaire, check its applicability, and
obtain the feedbacks in order to make refinement. The
formal survey mainly targeted the key players involved
in a construction supply chain, such as project client,
main contractor, and project management consultant,
because they represent the core of the whole supply
chain, especially client—main contractor relationship is
regarded by Cox et al. (2006) as the main relationship
in a construction supply chain. On the other hand,
some representatives from subcontractors and LME
suppliers were also involved.

In order to ensure a representative sample, the
potential respondents were required to have sufficient
experience in project management and relationship
management, and hold key positions in relation to
project management and relationship management
in their organizations, such as managing director,
procurement manager, commercial manager, project
manager, contract manager, consulting engineer, and
quantity surveyor. Around 400 industrial experts were
selected as potential respondents from expert data-
bases and other available sources. The expert databases
in this study were based on the individual memberships
of industry organizations and professional bodies such



Journal of Civil Engineering and Management, 2013, 19(3): 422-432 425

as the Constructing Excellence. The sample provided a
good representation of supply chain management
professionals in the UK construction industry.

The questionnaire was sent to the potential
respondents through both email and post. Generally,
post was used for data collection only when the email
address of a potential respondent was not available. A
cover letter was attached as an introduction to the
questionnaire, explaining the focus, target, purpose,
and confidentiality of the research and expressing
appreciation as well. As a result of the survey, around
350 questionnaires were delivered to the potential
respondents and 106 completed questionnaires were
returned with a response rate of 30.3%, among which
40 (37.7%) responses were collected from client
organizations, 32 (30.2%) from main contractors,
22 (20.8%) from project management consultants, and
12 (11.3%) from subcontractors and LME suppliers.

As a quantitative research method, the ques-
tionnaire survey is popular because it is easy to get
information from many people (Gillham 2000). On
the other hand, the interview is a good way of
accessing people’s knowledge, understandings, inter-
pretations, and experiences (Mason 2002). This qua-
litative research method takes full advantage of the
direct interaction with people (Seale 2004). Compared
to collecting questionnaire responses, interviewing
experts is more in-depth (Marshall, Rossman 2006).
Subsequent to the questionnaire survey in this study,
around 20 construction supply chain management
experts were further interviewed face-to-face and
one-by-one. The purpose of semi-structured inter-
views is to find in-depth evidence for the change
movement and examine construction practitioners’
views and concerns with supply chain collaboration.
Combined with the questionnaire survey, the expert
interviews describe a clearer picture for the industry
development. The combination of quantitative and
qualitative methods also provides higher reliability
and greater validity for the research.

2. Analysis of questionnaire results

The empirical data collected from the questionnaire
survey are analyzed statistically in the following. The
data analysis is made in a comparative way, which
uncovers the relationship progress and identifies any
unsolved problems.

2.1. Information of projects

First of all, the project information is reported as
follows:

e Type of project: of the 106 responses, 18
(17.0%) are school buildings, 16 (15.1%) are
residential buildings, 14 (13.2%) are university
buildings, 11 (10.4%) are commercial buildings,

9 (8.5%) are hospital and health care buildings,
9 (8.5%) are office buildings, 4 (3.8%) are sport
facilities, 3 (2.8%) are industrial buildings, 3
(2.8%) are government buildings such as city
hall, court, and prison, and 11 (10.4%) repre-
sent other types of buildings such as airport
terminals and military training buildings. The
responses cover almost all typical building
projects. In addition, 8 civil engineering projects
such as road and bridge are reported, which
account for 7.5% in the survey sample;

e Application of supply chain collaboration:
short-term collaboration exists in 30 surveyed
projects (28.3%) and long-term collaboration
presents in 41 surveyed projects (38.7%). On the
other hand, the traditional approach is used in
35 surveyed projects (33.0%). The responses
span over the whole relationship spectrum.

2.2. Achievement of Egan’s strategic goal

If both short-term and long-term collaborative rela-
tionships are taken into account, there are 67.0% of
the surveyed projects in which supply chain collabora-
tion is adopted. For almost all types of projects, as
seen in Table 1, the proportion of supply chain
collaboration is not less than 50%. Industrial buildings
are the only exception. The finding suggests that on
the whole the strategic goal set up by Egan’s
Accelerating Change report (Egan 2002) has been
achieved and supply chain collaboration has become
prevalent in today’s construction practice. Since the
emergence of the current economic recession starting
from the end of 2007, no government reports have
been further published to promote supply chain
collaboration. Even so, the achievement of Egan’s
strategic goal at the end of 2007 demonstrates a
significant change in the UK construction industry.

Compared to short-term collaboration, long-
term collaboration is more commonly used in almost
all types of projects. For example, 33.3% of school
building projects adopt long-term collaboration while
22.2% of such projects choose short-term collabora-
tion. Only for university buildings and sport facilities,
short-term collaboration is found to be more frequent
than long-term collaboration. The wide acceptance of
long-term collaboration is because the parties involved
benefit more from its continuing and stable relation-
ship, which will be further discussed when analyzing
interview results.

If further analysis is made, the traditional
approach, short-term collaboration, and long-term
collaboration can be found in almost all sectors (see
Table 1). By comparison, collaborative working is
more popular in the health care and housing sectors.
For hospital and health care buildings, all the
surveyed projects adopt either short-term or long-
term collaborations. On the other hand, only 6.3% of
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Table 1. Application of supply chain collaboration by sectors

Traditional approach

Short-term collaboration

Long-term collaboration

Type of building n =35 n =30 n =41 Total
School building 8 (44.4%) 4 (22.2%) 6 (33.3%) 18
Residential building 1 (6.3%) 7 (43.8%) 8 (50.0%) 16
University building 7 (50.0%) 5 (35.7%) 2 (14.3%) 14
Commercial building 5 (45.5%) 2 (18.2%) 4 (36.4%) 11
Hospital and health care building 0 (0.0%) 2 (22.2%) 7 (77.8%) 9
Office building 3 (33.3%) 2 (22.2%) 4 (44.4%) 9
Sport facility 1 (25.0%) 2 (50.0%) 1 (25.0%) 4
Government building 1 (33.3%) 1 (33.3%) 1 (33.3%) 3
Industry building 3 (100.0%) 0 (0.0%) 0 (0.0%) 3
Civil engineering 3 (37.5%) 2 (25.0%) 3 (37.5%) 8
Other building 3 (27.3%) 3 (27.3%) 5 (45.5%) 1
residential building projects in the survey still use the  of roles and responsibilities”, “communication”,

traditional approach. The finding provides evidence
for the wide acceptance of supply chain collaboration
in these two sectors. In the UK, the National Health
Services (NHS) represents the public health care
system, which provides the vast majority of health
care services in the whole country. Housing is divided
into public, private, and social housing, in which
social housing is developed by housing associations
for low-income families. In recent years, there is an
increasing emphasis on supply chain management
from the NHS and housing systems, especially social
housing, in order to increase value for money and
achieve best practice, explaining the reason why
collaborative working is predominant in the health
care and housing sectors.

2.3. Assessment of relationship

For the 106 projects surveyed, the rating of relation-
ships in the eight key areas are summarized in Table 2
where SA stands for Strongly Agree, A for Agree, D
for Disagree, and SD for Strongly Disagree.

Since the questions related to eight relationship
indicators are all asked in a positive way, the smaller
the mean value, the more collaborative the relation-
ship is in a certain area. As a result, the ranking of the
means for the answers to eight relationship questions
is listed in Table 2. The top four areas are “definition

Table 2. Rating of key relationship indicators

“joint working”’, and “problem solving”, all of which
have received more than 80.0% of positive responses
(Agree and Strongly Agree). On the other hand,
“trust”, “mutual objectives”, and ‘“‘continuous im-
provement” rank from fifth to seventh. By compar-
ison, clear definition of roles and responsibilities, open
communication, joint working, and effective problem
solving are more likely to implement while continuous
improvement, mutual objectives and high degree of
trust are less likely to achieve. Even so, the positive
responses to “trust”, “mutual objectives”’, and “con-
tinuous improvement” are all greater than 70.0%. The
finding indicates that looking at most of the key
relationship areas the construction industry as a whole
has been changed from the traditional adversarial to
the collaborative. However, there may still remain
unsolved problems in some construction projects.
Negative responses cover both Disagree and
Strongly Disagree. The negative responses to ‘“con-
tinuous improvement”, “trust”, and “mutual objec-
tives” are found in 26.7%, 23.6%, and 21.0% of the
surveyed projects, respectively. Mutual objectives are
widely recognized as a fundamental element of supply
chain collaboration (Crespin-Mazet, Portier 2010).
The lack of mutual objectives implies that the parties
involved in a supply chain concentrate on their own
objectives and make efforts in different directions.

Key relationship indicator SA A D SD Mean Std. dev. Rank
Definition of roles and responsibilities 20.4% 67.0% 12.6% 0.0% 1.92 0.572 1
Mutual objectives 8.6% 70.5% 20.0% 1.0% 2.13 0.556 6
Trust 14.7% 61.8% 21.6% 2.0% 2.11 0.659 5
Joint working 15.7% 71.6% 11.8% 1.0% 1.98 0.563 3
Communication 22.1% 61.5% 15.4% 1.0% 1.95 0.644 2
Problem solving 16.3% 68.3% 14.4% 1.0% 2.00 0.591 4
Benefit/risk sharing 7.9% 19.8% 54.5% 17.8% 2.82 0.817 8
Continuous improvement 8.9% 64.4% 25.7% 1.0% 2.19 0.595 7
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Trust is an important indicator for supply chain
relationships (Davis, Walker 2009). When the level of
mutual trust is quite low, the parties are defensive
against each other, and therefore it is not possible for
them to collaborate together. In order to create value
for the project, all parties involved should commit to
continuous improvement (Smyth 2010). The absence
of continuous improvement will lead to low efficiency,
unnecessary waste, and poor performance. As a result,
it casts blight on project success.

Fair gain or loss sharing ensures that supply
chain partners closely collaborate with each other
(Meng et al. 2011). In this study, however, “benefit/
risk sharing” performs poorest in terms of relation-
ship because the greatest number of negative responses
is found in this area and 72.3% of the surveyed
projects lack benefit/risk sharing between the parties.
The finding reveals that compared to the other seven
areas benefit/risk sharing is most difficult to achieve in
reality, and the unwillingness to share benefits and
risks still dominates most of today’s construction
projects. The poor presentation of “benefit/risk shar-
ing” provides a remarkable contrast to relationship
development in the other seven areas. The gap reflects
the unbalance of the change movement, demonstrat-
ing that the relationship progress in some particular
areas is much slower than in other areas. This
phenomenon can be explained from two sides. On
one hand, the construction industry as a whole has
started its journey to supply chain collaboration. On
the other hand, inherent problems are still the
obstacles to the change agenda. There is no doubt
that benefit/risk sharing is the biggest challenge to
supply chain collaboration in construction, and there-
fore more efforts are needed to encourage the shared
culture in the whole industry.

2.4. Comparison between three working approaches

Supply chain relationships in construction are quite
diverse. Three distinct forms of working styles are the
traditional approach, short-term collaboration, and

Table 3. Means comparison between three working approaches

long-term collaboration. Based on the empirical data
collected from the questionnaire survey, the means of
eight relationship indicators are compared between the
three groups. As shown in Table 3, the means in the eight
key areas for the traditional approach, short-term
collaboration,and long-term collaboration are ranked
in descending order. For example, the mean values of
“trust” in the three groups are 2.33 for the traditional
approach, 2.07 for short-term collaboration, and 1.95
for long-term collaboration. The finding provides quan-
titative evidence to conclude that in terms of relationship
short-term collaboration is better than the traditional
approach, and long-term collaboration is better than
short-term collaboration. By adopting short-term and
long-term collaborations, supply chain relationships will
be improved step-by-step. As a result, the definition of
one traditional approach and two collaborative working
approaches describes a step-wise evolutionary path
across the whole relationship spectrum.

One-way analysis of variance (ANOVA) is
further made to test whether the mean values in
each relationship area are equal or not between the
three groups. The results of F-statistics and signifi-
cance level show that there are significant differences
between the three groups at the 0.05 level in seven
areas and at the 0.01 level in one area. The finding
indicates that relationship improvement in all key
areas is significant when moving from the traditional
approach through short-term collaboration to long-
term collaboration. Although “benefit/risk sharing” is
most unsatisfactory in the eight relationship areas,
sharing between the parties will be significantly
increased when the traditional practice is replaced
with collaborative working approaches. On the other
hand, the most significant difference is found at the
0.01 level for the mean values of “problem solving”
between the three groups. As a result, adopting
collaborative working approaches has the greatest
effect on effective problem solving compared to
relationship improvement in the other seven areas.

One-way
ANOVA
Traditional approach  Short-term collaboration Long-term collaboration
Key relationship indicator n =35 n =30 n =41 F  Sig
Definition of roles and 2.09 1.96 1.76 3.377 0.038
responsibilities
Mutual objectives 2.31 2.14 1.98 3.687 0.028
Trust 2.33 2.07 1.95 3.277 0.042
Joint working 2.19 2.00 1.80 4.469 0.014
Communication 2.09 2.07 1.76 3.271 0.042
Problem solving 2.24 2.00 1.80 5.341 0.006
Benefit/risk sharing 3.12 2.72 2.64 3.548 0.033
Continuous improvement 2.38 2.21 2.02 3.232 0.044
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2.5. Comparison between upstream and downstream
supply chains

As mentioned above, this survey mainly focused on
upstream relationships between client, main contractor,
and project management consultant. All responses
from client, main contractor, and project management
consultant organizations were related to different
upstream relationships in their supply chains. An
upstream supply chain consists of client-main con-
tractor, client—consultant, and consultant—-main con-
tractor  relationships.  Generally, client-main
contractor relationship is regarded as the main
relationship in a supply chain. In order to collect the
information about downstream relationships, some
representatives of subcontractors and LME suppliers
were also involved in the questionnaire survey. A
downstream supply chain includes main contractor—
subcontractor, main contractor—-LME supplier and
subcontractor—-LME supplier relationships. By doing
s0, a brief comparison is made between upstream and
downstream supply chains.

Based on the analysis, an asymmetry is identified
between upstream and downstream relationships. Up-
stream relationships in all eight areas are better than
downstream relationships. The mean values of eight
relationship indicators for upstream relationships are
1.91, 2.12, 2.09, 1.98, 1.92, 1.98, 2.80, and 2.18, while
those for downstream relationships are 2.00, 2.27,
2.33, 2.00, 2.18, 2.18, 3.00, and 2.27. The finding
reinforces some previous studies such as Dainty et al.
(2001) and Mason (2007) by providing them with
quantitative evidence. The analysis result suggests that
the downstream side is relatively slow to adopt supply
chain collaboration as a management strategy.
Although downstream supply chains carry out the
majority of construction work, so far less emphasis
has been placed on the improvement of their relation-
ships. The improvement of upstream relationships is
just a starting point. In order to take supply chain
collaboration one step further, it is crucial to pass the
collaborative spirit downstream.

3. Analysis of interview results

Subsequent to the questionnaire survey, around 20
supply chain management experts were further inter-
viewed in this study. The interviewees represented
different types of construction organizations in up-
stream and downstream supply chains. The intervie-
wees representing client organizations were selected
from public and private sectors. The roles of the
interviewees in their organizations were placed at
different levels from general directors to project
managers. All of them had over 10 years of working
experience in the industry. In addition to the industrial
interviewees, a small number of academic researchers
were also interviewed. The expert interviews provided

in-depth evidence for the successful application of
supply chain collaboration in the UK construction
industry. In the public sector, construction supply
chain collaboration is mostly used in the NHS estates,
social housing projects, local authority schools, and
the Ministry of Defence (MOD) estates. In the private
sector, collaborative working has been widely accepted
by supermarket retailers, private banks, and the
British Airports Authority (BAA) in their construc-
tion projects. According to the interviewees, the
common features of these sectors are that clients can
provide continuity of work and people have recog-
nized the importance of making change in their
relationships. On the other hand, there are some
differences between public and private sector colla-
boration. Public sector clients are encouraged to use
collaborative working for value for money. They are
more likely to get public funding if they adopt the
strategy of supply chain collaboration. By compar-
ison, private sector clients usually use collaborative
working when they can see commercial benefits, e.g.
quicker investment return based on faster project
delivery.

According to the interviewees in this study,
supply chain collaboration is mainly suitable for a
long-term program because it offers a stable business
relationship, from which the partners can benefit
more. From the contractor perspective, continuity of
work is the most important benefit. Supply chain
collaboration based on a long-term program requires
continuity of work provided by the client. For this
reason, it is only possible for repeat clients to pursue
long-term collaboration. However, this does not
necessarily mean that the principle of collaborative
working cannot be followed in a single project. In
construction, many clients are one-off. For these
clients, short-term collaboration is still better than
the traditional practice. Another important finding
during the expert interviews is that project-specific
collaboration is often used by a repeat client as a trial
run when working with a contractor for the first time.
Once they have successful cooperation experience in
the project and establish mutual trust, they may enter
into a long-term program. The finding provides a
better understanding of the suitability of different
types of collaborative working approaches and con-
tributes to distinguishing the role of short-term
collaboration from that of long-term collaboration.

As mentioned above, client-main contractor
relationship is upstream while main contractor—sub-
contractor/supplier relationship is downstream in a
construction supply chain. The interviewees agreed
that the current focus of supply chain collaboration is
on the client-main contractor relationships. On the
other hand, most of the main contractor—subcontrac-
tor/supplier relationships are still traditional, which
supports the finding of the questionnaire result
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analysis. During the interviews, some client and
subcontractor representatives pointed out that colla-
borative working between clients and subcontractors
may be more successful. The finding is consistent with
Dainty et al. (2001) and Davey et al. (2001). From the
perspective of subcontractors, a direct link with clients
can create more work opportunities and ensure more
reliable payment. If a direct link is established, clients
are more likely to achieve value for money by taking
full advantage of subcontractors’ expertise. At the
same time, they do not need to employ and pay main
contractors. Although the interviewees provided some
evidence for the successful collaboration between
clients and subcontractors, clients need to have
enough capabilities of project management in order
to work with subcontractors directly. In general, one-
off clients are inexperienced in project management
and should be very careful for applying this approach.
Subcontractors and LME suppliers represent
small- and medium-sized enterprises (SMEs). The
interviewees believed that less collaboration in down-
stream supply chains are mainly because many main
contractors are still reluctant to abandon the tradi-
tional practice and subcontractors are skeptical about
their benefits from collaborating with main contrac-
tors. For example, the lowest price is still often
considered by many main contractors in the UK as
the primary criterion to select their subcontractors,
which may be different from the common use of multi-
criteria subcontractor selection in international pro-
jects as reported by Ulubeyli et al (2010). In a
construction supply chain, the main contractor is in
a position that links the upstream client and the
downstream subcontractors. Main contractors repre-
sent medium- to large-scale construction companies.
For the client, the main contractor is a supplier, while
for subcontractors the main contractor is a customer.
Therefore, the main contractor plays a pivotal role in
passing the collaborative spirit on to the whole supply
chain. Some interviewees from main contractors
stated that a supply chain manager is specifically
appointed in their organizations, which is responsible
for the development of supply chain management
strategies and the communication with both their
customers and their suppliers. This news is quite
inspiring because it reflects the fact that main
contractors have paid greater attention to supply
chain collaboration with both upstream and down-
stream partners than ever before. Only if the majority
of main contractors recognize the importance of the
involvement of subcontractors and LME suppliers to
their business success is it possible to extend colla-
borative working into downstream supply chains.

Conclusions

This empirical study adopts a combination of quanti-
tative and qualitative methodologies. The analysis of

empirical data shows that a significant change has
been made in the UK construction industry to replace
the traditional adversarial relationship with the
collaborative relationship. The trend toward supply
chain collaboration is characterized by: (1) the wide
recognition of the importance of supply chain colla-
boration in the industry; (2) the support from the UK
government; (3) the wide acceptance of collaborative
working as a management strategy; and (4) an
unbalance of relationship development. According
to the comparative analysis in this study, existing
supply chain relationships perform differently in terms
of project sectors, relationship areas and supply
chain sides because (1) supply chain collaboration
and partnering is more commonly seen in the
sectors where continuity of work can be provided;
(2) benefit/risk sharing is much more difficult to come
true compared to the other relationship indicators;
and (3) downstream supply chains are more tradi-
tional than upstream supply chains. By comparison,
long-term collaboration offers greater benefits, and
continuity of work enables a long-term business
relationship to be established. This is a reasonable
explanation of why there is more evidence for supply
chain collaboration in the sectors where client orga-
nizations have continuous work opportunities. On the
other hand, unsolved problems such as the lack of
benefit/risk sharing and the downstream resistance to
collaborative working reveal that although the con-
struction industry as a whole has increasingly adopted
the concept of supply chain collaboration the full
embrace of this innovative approach is subject to the
inertia of the old culture. Therefore, there is a need to
call for further change.

Generally, clients are the initiators of supply
chain collaboration. For this reason, collaborative
working is often experienced between clients and
main contractors today in upstream supply chains.
Compared to upstream supply chains, both main
contractors and subcontractors in the majority of
downstream supply chains still hesitate to collaborate
with each other. This finding is consistent with the
conclusions of some early studies on subcontractors’
views and experiences. Going beyond the limitations
of early studies, this research makes a quantitative
comparison between upstream and downstream rela-
tionships. All studies have their limitations, and this
research is not exceptional. A major limitation of this
research is that only a small number of questionnaire
responses have been collected from downstream
supply chains. As a result, upstream and downstream
relationships can only be compared briefly. Further
research can be outlined to collect more empirical data
from downstream supply chains and make accurate
analysis. Unlike client-main contractor relationship in
the upstream side, a main contractor works with many
SMEs in the downstream side. Due to the specific
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characteristics of downstream supply chains, it may
not be appropriate for main contractors and subcon-
tractors/suppliers to simply imitate the collaboration
working approaches used between clients and main
contractors. For this reason, another focus of further
research is to look for more suitable approaches for
downstream supply chain collaboration.
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Appendix 1: Questionnaire for supply chain relationships in construction

1. Information about project and respondent

1.1. What is the nature of your organization?
[ Project client
[ Main contractor
] Project management consultant
[ Subcontractor
[J Labor, materials and equipment supplier

[ Others, please specify

1.2. What type of building project did you participate in?
Office building

Hospital building

School building

Residential building

Commercial building

Ooooooao

Others, please specify

1.3. Which part of supply chain were you involved in?
In a construction project, the upstream supply chain consists of project client, main contractor and project
management consultant while the downstream supply chain involves main contractor, subcontractors and labor,
materials and equipment suppliers.

[ Upstream supply chain

[0 Downstream supply chain

1.4. What was the collaboration that you experienced?
[ No collaboration (Traditional approach)
[ Short-term collaboration

O Long-term collaboration

2. Supply chain relationship

Please rate the supply chain relationship in the following areas by selecting Strongly Agree (SA), Agree (A),
Disagree (D) or Strongly Disagree (SD).

SA A D SD
Roles and responsibilities were well defined at the early stage [ O (| (|
Mutual objectives were established between the parties | | O O
The parties trusted each other during the project O || O |
Joint efforts were made by the parties to work together O O | |
Communication between the parties was open and effective || O O O
Problem solving mechanism was effective d O d [
Benefits and risks were shared between the parties | . 1 |
Improvement was continuously made during the project | O O 1





