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Risk management (RM) has been identified as an essential factor for success in complex construction projects in
which it needs to be based on collaboration and coordination between participant organizations. The complexity
approach to project management suggests basing management processes on integration and communication
between organizations. However, the literature is scarce on both complexity-based and collaborative applications
of RM. Herein, a constructive case study approach is applied to propose, test and analyse three processes for
collaborative RM in a Finnish shopping centre construction project. The constructs include (1) a risk workshop,
(2) a process for involving the contractors in RM and (3) a process of utilizing performance feedback for RM.
The findings suggest that the constructs usefully complement single-organization-focused RM approaches.
Researchers and practitioners are encouraged to take advantage of the complexity approach to project RM
and advance the standard frameworks to meet the needs of complex multi-organizations.
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Introduction

‘The expectations for the project were high, but the
outcome looks even better’. The owner’s praise at the
opening of a shopping centre was the result of a challen-
ging effort to turn a project that began somewhat chao-
tically into a success story. Success in this case project,
or in any large construction project, cannot be attribu-
ted to a single individual or organization but to the
organization of the contributors such that their skills
are used at the right time and in an effective manner
(Walker, 2007). The associated project delivery
method, construction management (CM), is based on
a high level of collaboration between the key partici-
pants: the owner, the project consultant, the contractors
and the design group. One of the most influential factors
determining construction project success is the way a
multidisciplinary organization, or a multi-organization
handles risks (Cherns and Bryant, 1984).
The scope of traditional risk management (RM) stan-

dards is frequently focused on a single organization.
However, most project-specific risks, such as construct-
ability, changes in orders and conflicts in documents,

require a joint management effort of several project par-
ticipants (Rahman and Kumaraswamy, 2002).
Complex risks with significant life cycle impacts, such
as sustainability, are often not identifiable or manage-
able by a single organization. RM enables project
owners and other participants to identify, assess and
respond to the threats and opportunities that may influ-
ence project goals throughout a project’s life cycle. The
considerable potential of multi-organizational delivery
is frequently left unutilized when RM processes are
run unsystematically and/or within single-organiz-
ational boundaries. One of the major drawbacks
related to advancing collaborative RM is the lack of
established processes, as well as the scarcity of related
research literature.
These observations have led to the need to design and

analyse RM processes that complement traditional,
standard-based, single-organization-focused RM pro-
cesses by bridging organizational boundaries. The
design of complementary collaborative RM processes
requires fitting RM processes to the characteristics of
the project environment and organization (International
Organization for Standardization ISO, 2009; Project
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Management Institute, 2009) and addressing organiz-
ational (or social) complexity as the dominant type of
complexity (Pryke and Smyth, 2006; Hertogh and Wes-
terveld, 2010; Lehtiranta, 2011). The complexity-based
approaches to construction project management (PM)
theory and practice guide the researcher (or prac-
titioner) to focus on interfaces of integration, knowledge
sharing and communication (Cooke-Davies et al., 2007;
Cicmil et al., 2009). Furthermore, applying Xue et al.’s
(2010) definition, collaborative working on project RM
(i.e. collaborative RM) would mean ‘joint working of
project stakeholders to effectively and efficiently accom-
plish’ RM.
This studywasmotivated by the challenges identified in

largeFinnishCMprojects.TheirRMchallenges are likely
similar to those of other large construction projects,
especially those based on high levels of collaboration,
such as in the case of partnerships and alliances. The
objective of this study is to propose, test and analyse
three collaborative RM processes (constructs) that
are based on the complexity approach. The constructive
research approach involves applying a practical solution
(the constructs), collecting practical learning related to
the constructs’ functionality and potential for improve-
ment and discussing the theoretical contribution.

Multi-organizational CM projects

The construction industry is based on coordinated
activities by a growing number of companies with a nar-
rowing focus of differentiation. As a project-based
industry, organizational structures in construction are
only built for a defined project time span. Therefore,
construction projects have been referred to as tempor-
ary organizations (Walker, 2007) or temporary multi-
organizations (Cherns and Bryant, 1984; Lizarralde
et al., 2011). The concept refers to project organizations
that consist of a multi-disciplinary composition of par-
ticipants employed by independent firms that accom-
plish a predetermined task in a scheduled time frame
on a one-off basis (Cherns and Bryant, 1984; Walker,
2007). The participants of a multi-organization are
interdependent during the project but independent of
each other outside it. While working towards shared
project goals, they need to look after their own interests,
which include, for example, increasing productivity,
improving service, maintaining existing clients and
attracting new business (Walker, 2007).
The challenges related to multi-organizational project

delivery include multidisciplinary and multi-location
fragmentation, price competition, poor communication
(Cherns and Bryant, 1984), lack of clear structure in
terms of hierarchical authority (Janowicz-Panjaitan
et al., 2009), divergent or contradictory objectives and
practices (Lehtiranta, 2011), conflicts between the

project and parent organizations (Kenis et al., 2009)
and knowledge silos (Sydow et al., 2004). In fact,
most of the risks associated with construction projects
stem from multi-organizational collaboration (Keinä-
nen, 2009; Lehtiranta, 2011) and social complexity is
identified as the dominant type of complexity
(Hertogh and Westerveld, 2010).
Typically, these observations will lead to managing

the multi-organization itself as a risk (i.e. threat) to
project delivery. From this perspective, RM involves
the challenges related to appropriate risk allocation
and the functional integration of RM needs in individ-
ual participant organizations. An opposing or
complementary approach would be to treat the multi-
organization as a way to manage risks. This approach
is supported by the common request for increased
collaborative working as a facilitator for improved
performance (Xue et al., 2010). Multi-organizations
provide opportunities to flexibly mobilize resources to
accomplish complex and unique tasks (Söderlund
et al., 2008), engage in creativity, innovation (Swan,
2002) and knowledge creation (Sydow et al., 2004),
and utilize collaborative working structures and collec-
tive expertise to optimize project and mutual learning
(Fong, 2005; Bakker et al., 2010).
The context of this study, CM project, is a delivery

method in which a professional, consultant-like con-
struction manager leads the project in close collabor-
ation with the owner (Kiiras et al., 2002). The three
main variants of CM contracts, CM service, CM con-
tracting (CM@Risk) and CM consultancy, involve a
slightly different division of contractual responsibilities
and reward sharing. The arrangements of contractual
and non-contractual project relationships in the CM
service delivery are illustrated in Figure 1.
CM projects are more organizationally complex and

more susceptible to risks related to financial, commer-
cial, scheduling, quality and safety goals than traditional
Design-Bid-Build projects. Special risk sources in CM
projects stem from incomplete designs when contracts
are made, splitting the construction work into several
(sometimes numbering in the hundreds) trade contracts
as well as concurrent implementation of design,

Figure 1 Contractual and non-contractual relationships in a
CM project multi-organization (CM service)
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procurement and construction work (Keinänen, 2009),
which increases the need for collaboration and coordi-
nation between participant organizations. Furthermore,
the project owner continues to be the decision-making
authority concerning design changes, trade contracts
and price-quality decisions throughout the project.
The delivery method aims to lengthen design times,
shorten overall delivery times and improve construction
performance by unifying the goals of the involved
parties. Target pricing with sanctions and bonuses are
common between the owner and the CM.
The importance of coordination and collaboration

between both contractual and non-contractual partners
in CM projects requires complementing traditional PM
approaches by bridging the gaps between contractual
borders with advanced multi-organizational manage-
ment structures. The procurement-based, collabor-
ation-intensive and risk-bearing features of CM
supported adopting previously unexploited RM pro-
cesses in the case project.

Towards complexity-based project RM

Project risk is defined as the ‘effect of uncertainty on
objectives’, and project RM is defined as the ‘coordi-
nated activities to direct and control an organization
with regard to risk’ (International Organization for
Standardization ISO, 2009). Project RM applications
are based on standards, such as the PMBOK practice
standards for project RM (Project Management Insti-
tute, 2009) and the APM body of knowledge (Associ-
ation for Project Management, 2006). The traditional,
structured and systematic RM frameworks have
become common in construction projects. The
process involves RM planning, risk identification, quali-
tative risk analysis, quantitative risk analysis, response
planning, and monitoring and controlling risks
(Project Management Institute, 2009).
However, two features of contemporary project

environments make the paradigm of proactive systema-
tic RM inadequate. First, the complexity and dynamism
of construction organizations, processes and environ-
ments make it impossible, or at least extremely imprac-
tical, to forecast and arrange a response for every
imaginable risk at the beginning of the project. The fre-
quent emergence of unanticipated risks requires adapt-
able and flexible organizational structures and
management responsibilities. RM is not only a process
or methodology but is also connected to the organiz-
ation’s preparedness of responding to risks as they
arise (Bannerman, 2008). Second, the increasing
importance of inter-organizational collaborations chal-
lenges RM processes to stretch beyond traditional disci-
pline-specific organizational boundaries. For instance,
optimal RM in CM projects requires the sharing of

information between the owner, architect, designers
and contractors throughout the project delivery life
cycle. RM frameworks can be founded collaboratively
and through team work to support information
sharing and response coordination (Rahman and
Kumaraswamy, 2005).
A paradigmatic change from deterministic to

complex systems approaches would fit the dynamic
environments and organizational structures of contem-
porary construction projects as both a research and
management approach (Cicmil and Hodgson, 2006;
Cooke-Davies et al., 2007; Bredillet, 2010). The impli-
cation of complexity theory for PM practice relates to
the variability of project goals and success criteria,
unpredictability of future events and complex multi-
organizational interaction (Cicmil et al., 2009). In the
case of RM, these features are visible, for example, as
the emergence of unpredictable risks, and the chal-
lenges of mobilizing the identification and response
within the multi-organizational team. The complexity
approach suggests responding to challenges with
dynamic, wide-perspective structures and techniques
(Cicmil and Marshall, 2005; Shenhar and Dvir,
2007), integrating the system components to work
effectively (Walker, 2007), and managing by coordi-
nation, communication and control (Baccarini, 1996;
Walker, 2007). In the context of RM, communicative
and trustful links among the members of the multi-
organization are required (Pryke and Smyth, 2006;
Lehtiranta, 2011). Cicmil et al. (2009) suggest socializ-
ing rather than delegating project control.
Some RM processes are explicitly prescribed to

multi-organizational contexts and reflect the complexity
approach. They are typically related to projects in which
the delivery methods include specific requirements and
incentives for collaborative RM (Osipova and Eriksson,
2011). For example, partnership- and alliance-related
RM concepts (Bresnen and Marshall, 2000; Chan
et al., 2004) aim to direct focus from risk allocation
(i.e. procurement) to integration, i.e. shared concern
for risks. Some processes, however, are mainly indepen-
dent from the delivery method. Lichtenberg (2000) rec-
ommends involving a multidisciplinary team in risk
identification, analysis and response, and Rahman and
Kumaraswamy (2005) propose joint RM to be
founded in collaboration and as a team to support infor-
mation sharing and response coordination.

Methodology

The constructive approach

Constructive research is a type of empirical field
research that aims to produce new knowledge as a
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normative application (Kasanen et al., 1993; Lukka,
2000). The constructive research problem must have
practical relevance, the problem must be connected to
theory, the solution must be practically functional and
the solution must make a theoretical contribution
(Kasanen et al., 1993). The result of constructive
research is scientifically justified processes, practices,
tools, organizations and among others, which aim to
solve real-world problems and make a theoretical con-
tribution (Lukka, 2000). Oyegoke’s (2011) suggestion
of a specialist task organization procurement approach
and Alsakini’s (2012) design of models to manage the
virtualization of construction firms are examples of
result-oriented operations research with a constructive
approach. The constructive research process involves
(1) selecting a practical research problem, (2) conduct-
ing a pre-study, (3) generating one or more solutions to
the problem (i.e. constructs), (4) testing the constructs
in a case study, (5) making practical conclusions and (6)
making theoretical conclusions (Kasanen et al., 1993).
Constructive research is distinct from action research

in two main ways. First, constructive research always
focuses on the construct as an outcome, whereas
action research may have other goals. Second, the
researchers’ interaction with practice and practitioners
is common in constructive research but obligatory in
action research.
Constructive research problems can generally be

based on anecdotal evidence, practical experience or
theoretical work (Oyegoke, 2011). Herein, the choice
of the research problem is practice-based; the need to
improve collaborative RM is commonly encountered
in the Finnish construction sector. Literature sources
have contributed by adding structure and defining the
problems.
The pre-study, which is usually based on the litera-

ture, should provide the researcher with a thorough
understanding of the research problem and its context
(Oyegoke, 2011). The experience of the researcher
and participants will have an influence on their under-
standing of the problem and the context. Herein, under-
standing of the problem and context was acquired
through a comprehensive review of international RM
literature, with a specific focus on collaborative
solutions.
The innovation phase is creative and heuristic by

nature but it needs to be firmly grounded on the
actual problem and the knowledge gathered through
the pre-understanding phase (Lukka, 2000). In this
case, the constructs result from the suggestions of
researchers based on the pre-understanding phase, the
target project’s specific needs and the preferences and
amendments of the project organization’s key individ-
uals in the application phase. In this manner, the inno-
vation process becomes an iterative consultation

between the researcher and the practitioners to ensure
the constructs’ practical suitability. All the constructs
seek to address issues related to sharing and developing
RM knowledge and committing participants to coordi-
nated responses.
The practical conclusions about the constructs are

based on pre-set hypotheses, which serve as a basis to
anticipate and evaluate the functionality of the con-
structs in the case project. The theoretical conclusions
about the constructs reflect on their ability to demon-
strate aspects of the complexity approach to collabora-
tive RM.

Validity and evidence in constructive research

A distinction should be made between the validity of
constructive research and the validity of the construct,
both of which feature in constructive science. Construct
validity is commonly connected to the functionality of
the construct, i.e. its ability to solve the organizational
problem that it was designed for (Lukka, 2000;
Oyegoke, 2011). A pilot case study is the preferred
method to test and improve a construct, and commonly
accepted research methods such as conducting inter-
views can be used to gather quantitative evidence, quali-
tative evidence or both (Oyegoke, 2011).
In pragmatic research, practitioners can be trusted to

give (subjective) first-hand experience on how they per-
ceive the functionality of the constructs. Whereas a
single-case setting can been seen as providing limited
contextual evidence, the richness of data is increased
by involving multiple participants who represent
several disciplines and have prominent experience on
previous projects.
However, it is not within the scope of a case study to

make conclusions on particular causal relationships or
provide widely generalizable results. In the case of
project RM, construct validity cannot be demonstrated
objectively because the number of identified risks is not
directly related to either the riskiness of the project or
the functionality of RM. In fact, RM’s success should
be measured by the lack of risks that have negatively
influenced project goals. However, the goal of RM is
project success and the level of project goal achievement
can be quantified in terms of budget, schedule, quality
and, decisively, client satisfaction. Project success can,
therefore, be used to refute a null hypothesis stating
that the RM process does not work.
The constructive piece of research as a whole can be

validated if, and only if, (a) the construction exists and
(b) variations in the functionality of the construction
causally produce variations in the testing outcomes
(Pekuri, 2013 following Borsboom et al., 2004). Pro-
jects are unavoidably one-off endeavours where parallel
tests or detached causal relationships are not feasible.
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However, the extremes of possible causal relationships
can be outlined. In the negative extreme of outcome
variations, the constructs would have no positive effect
on, or would influence negatively, the goals of project
RM, which connects to the constructs’ null hypothesis.
The positive extreme is a situation where all emerged
risks are efficiently managed with the help of the con-
structs. The researcher’s task is to evaluate the position
between these extremes.

Case study and data

The case study was set in a shopping centre construc-
tion project that was delivered as CM service. The
scope of the project involves a 60 000 m2 building and
a construction time of 23 months (11/2010–9/2012).
The project was successful in terms of schedule,
budget, quality and client satisfaction. The project
owner was a large, professional, private and stock-
listed retail sector company. The CM service provider
was selected based on the key individual’s experience
and demonstrated potential for the project. The CM’s
only contractual relationship was with the owner. All
design and construction contracts were made between
the owner and the vendors, in keeping with traditional
Design-Bid-Build contracts. The CM was responsible
for tender processes and site management. Neither the
owner nor the CM service provider was familiar with
the CM service delivery method. All applied constructs
were new in the current form for all participating com-
panies, including the owner and the CM.
The researcher was involved as a change agent in

developing the three RM processes. This task included
creating the project RM plan in collaboration with the
PM team, observing the workshop related to construct
1 (RM workshop), giving an informative session about
the principles of construct 2 (contractor integration)
and collecting the feedback and running the workshop
related to construct 3 (performance feedback). Other
observations are based on 20 formal theme interviews,
informal discussions on construction site and meetings,
participant observation, performance feedback analysis
and project document development and reviews
between November 2010 and October 2012. The inter-
viewees were selected to thoroughly reflect the key par-
ticipants in large construction projects. The participants
include four owner representatives, seven CM represen-
tatives, two architects, four engineers, one sub-contrac-
tor and two user representatives. The participants have
between 7 and 32 years of experience with construction
projects. Sixteen of the theme interviews were con-
ducted during the period of April to May 2011, and 4
were conducted in October 2012. Other discussions
and observations were scattered throughout the project.

In the early stages of the research project, the inter-
views aimed to identify focal development needs in
the project organization performance, especially in the
applied RM processes. Towards the end of the
project, the interviews and discussions were focused
on evaluating the constructs and future development
needs for multi-organizational RM. In practice, the
interview structure was tailored to suit each occasion,
based on the interviewee’s role and the researcher’s
prior knowledge about the project. The majority of the
interviews (16) were tape-recorded and transcribed.
The remainder of the interviews, discussions and obser-
vations were captured by research notes.

Results

Construct 1: risk workshop

Establishing construct 1

Generally, the crucial challenges related to RM can be
pinpointed as residing within risk identification and
risk response. Risk identification is positioned as a pre-
condition for risk analysis (Flanagan and Norman,
1993) but the identification methodology is not often
elaborated in research. In a multi-organizational
context, the dynamic network structure over which the
RM knowledge and expertise are spread challenges
the utilization of the collective knowledge base in con-
struction projects. Furthermore, early project phases
are stressed by a lack of common understanding of the
goals and special features of the project and an unfami-
liarity with project RM goals and processes.
Complexity thinking recommends focusing on the

building of participant interaction and ‘socializing’,
rather than delegating risk awareness and responsibility
(Cicmil et al., 2009). This observation stresses the
importance of connecting shared goals and motivations
with the attempts to utilize collective expertise for RM.
Effective risk identification and response planning rely
on human experience and expertise (Forbes et al.,
2008). Group methods, such as brainstorming
(Chapman and Ward, 2003) and focus groups
(Puchta and Potter, 2004) can be used to gather infor-
mation from deliberately selected participants
(Krueger and Casey, 2009). As a project RM tool, the
focus group approach allows for the involvement of a
multidisciplinary group of experts for project-specific
risk identification. It, therefore, responds to the needs
of a changing environment in which predetermined
check-lists are inadequate.
Consequently, construct 1 is a focus group appli-

cation for project-specific risk identification and
response planning, further referred to as the risk work-
shop. This research project followed the risk workshop
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application that was called in by the project owner
around the time the construction works began (Novem-
ber 2010). An effective time for the risk workshop is
during the early phases of the project, when the key
project participants are selected but works have not
begun. Depending on the project, it may be useful to
have one workshop in the beginning of the project and
another or several others when more key participants
have been selected.
The aims of the risk workshop were to share infor-

mation on the project’s focal success factors and
special management processes and to increase the
levels of risk knowledge, communication, motivation
and opportunity. The workshop was thereby meant to
trigger thoughtful, risk-based project planning.
Approximately 50 people from 7 organizations repre-
senting the owner, the CM, the designers, the tenant
agent and the researchers participated. The role of the
moderator, which is stressed by Krueger and Casey
(2009), was shared by the owner, who presented the
project’s goals and main concerns, and ‘an outsider’,
i.e. a researcher, who explained the threats and opportu-
nities inherent to the CM delivery method. Further-
more, the workshop aimed to ensure that all key
participants know their roles in the project and its RM
process.
The risk identification and preliminary response plan-

ning were conducted in three predetermined sub-
groups focusing on PM, design and procurement and
production. Krueger and Casey (2009) recommend a
manageable size of a maximum of 12 participants per
group. Each sub-group included participants from
most of the participating organizations and the individ-
uals for each sub-group were selected based on the
expected relevance of the theme. The discussions were
moderated by sub-group leaders according to a ques-
tioning procedure that was briefly explained to them.
The sub-group leaders collected the results, i.e. lists of
identified risks and their respective responses, and pre-
sented them in a collective wrap-up session.

Testing construct 1

The expectations set for construct 1, and the means for
collecting evidence on its functionality and develop-
ment needs are summarized in Table 1.
Hypothesis 1 suggests that the workshop increases the

participants’ understanding of the project and its risks.
The evidence supporting this hypothesis is based on
the opinions of 16 participants (4 owner representatives,
4 CM representatives, 6 designers and 2 user represen-
tatives). The project goals, PM structure and specific
risks from the owner’s perspective were explained as
the introduction of the risk workshop. During the
group work, the participants shared experiences about

similar projects (despite not being explicitly asked to
do so) and opinions on the central concerns of the
present project. Because all projects and project
environments are different, it was essential to rely on
case-based brainstorming instead of check-lists. The
workshop was deemed to be ‘useful practice to
prepare for a long project in a turbulent environment’
(Architect).
The participants are used to project kick-off work-

shops that are not focused on risks but agreed about
the significance of the added focus on RM. ‘It is
useful to share risk knowledge and it’s good to know
that someone [owner and CM] pays attention to it’
(Commercial consultant). Most of the pilot workshop
participants felt that the increased risk awareness
improved their understanding of and commitment to
the project and enhanced its chances of success. ‘The
risk communication helps everyone understand how
their work is related to the entity and helps to clarify
the limitations in the work performance of others’
(Owner). Furthermore, the workshop increased the par-
ticipants’ understanding of their own roles in the
project, thus supporting efficiency and motivation.
‘My role in a larger whole became clearer’ (Architect).
‘Knowing the whole picture and your role in it is motiv-
ating’ (Commercial consultant).
Most participants (14 out of 16) supported hypothesis

1 and felt that the workshop increased their understand-
ing of the project and its risks. However, two engineers

Table 1 Construct 1 hypotheses and bases for conclusions

Construct 1 risk workshop

Hypotheses Rival theory

Basis for construct
validation and
improvement

H1. Risk workshop
increases
participants’
understanding of
the project and its
risks

H0. Does not
result in
successful
RM

Project success in
terms of budget,
schedule, quality,
and client
satisfaction

H2. Risk workshop
facilitates the
mobilization of
collective expertise
to identify risks in
multi-organizational
teams

Researcher
observations

H3. Risk workshop
initiates
collaborative RM

16 expert opinions
on functionality
and development
needs
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reported negative opinions on the resources spent on
the workshop. ‘There was no real usefulness. Mostly
we were talking about commercial risks, which have
little to do with structural design. Everything important
(from our perspective) was already taken care of’ (Struc-
tural engineer). The lack of a proper summary report
was a concern to some parties because a report was
only compiled for the use of the management group.
‘We did not get feedback after the workshop, which
would have been useful’ (Commercial consultants).
The selection of the invited group must ensure that
everyone benefits from participating. To ensure the use-
fulness of the results, a summary needs to be delivered
to the participants shortly after the workshop.
Hypothesis 2 proposes that the workshop facilitates the

mobilization of collective expertise to identify risks in
multi-organizational teams. The evidence supporting
this hypothesis is based on the participants’ opinions
and researcher’s observation. Furthermore, project
success can be considered as evidence of successfully
identified and managed risks, i.e. refuting the null
hypothesis.
Hypothesis 2 was supported by the productive risk

identification session in multi-organizational teams. As
a result of the workshop, a list of approximately 200
risks was compiled. This was the first initiative for the
systematic gathering, analysing, and sharing of risk
data in the case project. The extensive list was later use-
fully categorized and prioritized. The teams intuitively
added their assessments of risk severity and suggestions
for risk response based on past experiences even though
only identification was requested. This implies that the
steps of a systematic RM process are inextricably inter-
connected in the brainstorming process. In contrast, the
different sides of risk, i.e. threat and opportunity, were
not addressed in a balanced manner, although they
were introduced as the basis of RM. Practitioners only
focused on threats.
The 90-minute duration was somewhat brief for the

task because of rich discussions. Multi-organizational
teams were found to generate perspectives that may
otherwise have been neglected. ‘The extensive discus-
sion of financial and commercial risks was an eye-
opener for many designers/architects’ (Architect).
Hypothesis 3 argues that the workshop initiates colla-

borative RM. This means that the key participants
would know and commit to their roles and activities in
the project RM process. The evidence is based on
researcher’s observation, three CM representatives
and two owner representative reports on the continuity
of the collaborative RM process. Furthermore, project
success can be considered as evidence of successfully
managed risks, i.e. refuting the null hypothesis.
The risk identification workshop engaged parties who

had previously not played a role in RM, such as most

designers. The RM goals, processes and roles were
explained in the workshop to the extent that they were
available. A risk log database was established as a
result of the workshop, which was the first step
towards systematic RM. ‘We have started to use this
risk log and the most important risks are reported to
the management group’ (CM). This database later
formed the core of RM knowledge sharing, and the
updating of the risk information was integrated into cus-
tomary meeting processes. The CM was responsible for
collecting risk information from the participants, updat-
ing the risk log, and reporting significant changes to the
owner. This practice was introduced in the workshop
and generally well-received because it was not perceived
to cause much extra work. Therefore, the workshop
could be regarded as a useful initiator of the collabora-
tive RM process, as stated by hypothesis 3.
However, two features were found to hinder the effi-

ciency of initiating the collaborative RM process. First,
the project RM process was not fully established at the
time of the workshop, which hindered the influence of
engaging participants in the process. Second, parties
other than the project consultant were not required to
contribute in updating the risk database throughout
the project. ‘They [the CM] have a risk log in place
but it does not yet function completely from our per-
spective’ (Owner). In the future, the project RM
process needs to be more clearly introduced to the
project team both in the risk workshop and on paper.
Some participants considered a series of similar work-
shops useful to share risk information regarding
several stages of the project. The process for involving
a multi-organizational team of key participants in con-
tributing to the risk log updates needs to be clarified
and the updates need to become more frequent (e.g.
monthly).

Construct 2: contractor risk integration

Establishing construct 2

Because the case project delivery was based on hiring
dozens of contractors working together on the construc-
tion site, there was a need to efficiently introduce and
secure the commitment of each new contractor to the
project RM process.
The procurement phase, with its tendering require-

ments and contract scopes, sets the foundation for col-
laborative working in the multi-organization in general
and for the collaborative RM processes in particular.
Traditionally, research has focused on risk allocation,
which is mainly based on the choice of project delivery
method and the structuring of contract clauses.
However, the selection of an appropriate contracting
method and the scope of contracts are not sufficient to
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ensure a collaborative approach to RM (Rahman and
Kumaraswamy, 2002). Although the allocation of risks
is inarguably a significant determinant of RM success,
focusing on it leads to the dominance of single-organiz-
ational management strategies. Complexity-based
approaches favour socialized control over delegation
(Cicmil et al., 2009).
Construct 2 has been designed to respond to the

common concern of contractor performance and invol-
vement in the owner’s RM process during the project.
The construct involves a procurement and project plan-
ning process that integrates contractors into the project
RM process. The purpose of the construct is to trigger
the risk awareness and self-management of contractors
by sharing project-specific risk information in the pro-
curement phase and by asking the contractors to
develop contract-specific risk identification and
response planning documents.
The suggested method is rooted in the Performance

Information Procurement System (PIPS), which is a
process for best-value procurement and project RM.
The PIPS process includes identifying the best-value
vendor for a specific project and directing quality
control from the project manager to the contractor
(Kashiwagi, 2010). This is done by including risk
identification and response planning as one of the deci-
sive criteria for contractor selection. The process then
requires the contractors to report risk information and
their consequent project planning on a weekly basis.
The method aims to minimize the need for the supervi-
sion of the project owner or consultant.
In this study, the scope of the construct was scaled

down from the original suggestion, according to the
wishes of the CM staff. The procurement team was
not willing to apply RM understanding as a basis for
contractor selection in their first pilot project. There-
fore, a streamlined version of the PIPS, called ‘contrac-
tor risk integration’, was adapted to the case project.
The process aims to involve contractors in the project
RM process by making risk identification and response
planning a required part of weekly meetings and project
planning. It was applied to all key contractors (approxi-
mately 20), from the beginning of construction works in
March 2011 until project completion in October 2012.

Testing construct 2

The expectations set for construct 2 and the means for
collecting evidence on its functionality and develop-
ment needs are summarized in Table 2.
Hypothesis 4 suggests that contractor integration

improves trade contractors’ understanding of project
characteristics and risks. The evidence supporting this
hypothesis is based on the self-reporting of two trade
contractors and six management staff opinions (five

CM and one owner representative). Project success
can be considered further evidence of the construct’s
success (i.e. not failing): the trade contractors had a
role in the project RM process, and they performed
according to the project goals.
The construct was better received by the contractors

than the CM staff had expected. ‘The practice has
been surprisingly successful: the contractors have
taken it on without problem and the issues have been
better thought out’ (CM). Both contractors and the
CM generally found talking about project risks when
initiating the contract to be beneficial. ‘We have
gained well-thought-out risk lists from the contractors
in contract negotiations’ (CM). ‘It is a useful practice
to go through the risks related to the scope of the
project at the beginning of the project’ (Trade contrac-
tor). Based on participant opinion, construct 2 was
found to fulfil the expectations set in hypothesis 4.
After experiencing the implementation of the limited

version of the construct, the owner and CM were open
to considering the full scope, including utilizing RM
plans as contractor selection criterion. ‘A short risk
assessment as a part of tender would be a fair way of
improving risk awareness’ (Owner). It was likely that
the benefits expected from construct 3 would be maxi-
mized if the contractor who understood the project
and its risks best was the contractor selected to do the
job.

Table 2 Construct 2 hypotheses and bases for conclusions

Construct 2 contractor integration

Hypotheses Rival theory

Basis for construct
validation and
improvement

H4. Contractor
integration improves
trade contractors’
understanding of
project
characteristics and
risks

H0. Does not
result in
successful
RM

Project success in
terms of budget,
schedule,
quality, and
client
satisfaction

H5. Contractor
integration promotes
trade contractors’
risk responsibility
and risk
communication

Researcher
observations

Eight participant
opinions on
functionality and
development
needs
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Hypothesis 5 holds that contractor integration pro-
motes trade contractors’ responsibility and communi-
cation of risks. The evidence supporting this
hypothesis is based on minutes of site and contractor
meetings, as well as the evaluations of the five CM
staff members and one owner representative regarding
contractor risk communication. The implementation
of the construct included incorporating risk assessment
at the beginning of the contract and frequent risk items
on the agenda in site meetings and contractor meetings.
Thus, project risks were now explicitly managed from
the contractors’ perspective, which was an improvement
over the previous practices. ‘Everyone is the best expert
in their field and is the best person to identify the rel-
evant risks’ (Trade contractor). However, many of the
same issues had been handled before under different
labels. The main advantage of the construct was that
risk communication was now systematically dealt with
and recorded in writing during every site and contractor
meeting.
However, risk communication resulted in additional

benefits. The case project contractors reported being in
a better position to handle their work due to the com-
munication of risk. They felt that they could trust the
help of the CM facilitating their work when necessary.
The process promoted collaborative responses to
identified risks. ‘Risk management process has
enabled all (on-site) participants to keep on track of
issues and to be committed to solving them’ (Trade
contractor). ‘We now think more about if there is
something we can together do to respond to the risks’
(CM).
The contractor integration process was also found to

need further improvement to take full advantage of the
increased communication. The process requires experi-
ence, as well as educating the contractors during the
tender phase. For example, in the case project, the con-
tractors’ view on risks was limited to their own work per-
formance and the legal requirements. From the owners’
perspective, a wider focus would be desirable. ‘Not all
risks have come up despite the practice’ (CM). Better
guidance on the contractors’ risk lists would be useful.
‘Now they are focused on safety, but a wider focus on
financial, scheduling, and quality risks should be
encouraged’ (CM).

Construct 3: performance feedback

Establishing construct 3

A third process was required to focus on risks related to
quality and performance. Traditionally, quality and per-
formance information is tracked through supervision,
and poor performance or construction and design
errors are discovered mostly post-fact. In the pilot

project, a more proactive method for observing and
managing quality and performance risks was sought.
Project complexity refers to, among other things, the

multitude of project success perspectives depending on
the premises of the participants (Cicmil et al., 2009).
The approach to utilizing, instead of avoiding, complex-
ity leads to the favouring of information that can be
gathered within the collaborative working interface.
The approach is supported by the finding that partici-
pants’ satisfaction with the performance of others has
been shown to reflect project success (Lehtiranta
et al., 2012). Because success management is analogous
to RM, the finding implies that an important dimension
of collaborative RM is to measure and react to partici-
pant feedback on collaborative working and the per-
formance of others. Utilizing feedback as a component
of RM is based on the ideologies of treating perform-
ance measurement as RM (Kashiwagi, 2010) and
acknowledging multi-directional performance evalu-
ations as accounts of project success (Lehtiranta et al.,
2012).
Construct 3 is a methodology for identifying strengths

and weaknesses in collaborative interfaces by collecting
and responding to multi-directional performance feed-
back from participants. The construct has two main
purposes. First, it is meant to serve as a structured
quality risk identification system that utilizes the
project participants’ observations. Second, it functions
as a development (learning) system because the partici-
pants receive useful feedback on their own performance
from the perspectives of others.
The multi-directionality of feedback means that

various parties who work together provide feedback
for each other despite contractual relationships. Simi-
larly, they receive feedback from various directions.
Multi-directionality is seen as an essential concept to
understand project organizations because contractual
networks and organizational charts are insufficient to
capture actual interactions and work flow patterns
(El-Sheikh and Pryke, 2010). Non-contractual relation-
ships frequently outweigh contractual relationships in
terms of interaction and connectedness of workflow
during project execution. Thus, the participating com-
panies will be able to provide more accurate evaluations
of each other’s actual performance during project
execution than, for example, the owner.
The feedback construct was applied in two rounds:

once when the construction works had been on-going
for approximately 6 months (April to May 2011) and
again at the end of the project (October 2012). The col-
lection of feedback was based on a commercial perform-
ance feedback system called ProPal, which allows
project participant companies to evaluate each other’s
operations on a scale from 1 to 5, where 1 is poor and
5 is excellent. The factors being evaluated are grouped
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into four general areas of project performance: PM, col-
laboration, staff and goal achievement. Bidirectional
evaluations were carried out among the project
owners, project consultants, main contractors and
designers. In the first round, interviews were used to
support the analysis of the strengths and weaknesses of
collaborative interfaces. A workshop was held after the
first round to disseminate the results and generate inno-
vative development initiatives based on the findings.
The results of the second round were delivered as a
summary report for the participants.

Testing construct 3

The goals set for utilizing performance feedback and the
means for collecting evidence on functionality and
development needs are summarized in Table 3.
Hypothesis 6 suggests that multi-directional perform-

ance feedback facilitates the identification of strengths
and weaknesses in multi-organizational project delivery.
The first feedback round was carried out to capture an
interim account of the satisfaction within the project
delivery team while there was sufficient time for

corrective measures. In the first round, 16 members of
the project delivery team, representing the owner (4),
CM (4), designers (6) and user representatives (2) par-
ticipated in giving and receiving of feedback regarding
each other’s performance. After the first feedback
round, the project participants received reports on
their performance as evaluated by other participants,
which enabled them to learn the strengths and weak-
nesses of their own performance. For example, the feed-
back identified that the majority of the CM’s
performance weaknesses were related to PM and the
main architect’s to goal achievement.
The second feedback round was conducted at project

completion and provided information on the partici-
pants’ overall satisfaction with the performance of
others. For the second round, 27 members of the
project delivery team, representing the owner (2), CM
(3), designers (3) and contractors (20) participated in
giving and receiving feedback regarding each other’s
performance. Every participating company received a
copy of the feedback and a summary of the evaluation
results was delivered to the owner and the CM.
Several participants intended to include the evaluations
as part of their lessons learned and use them to identify
the strengths and weaknesses they could work with in
future projects. Hypothesis 6 was, therefore, validated
merely by the implementation of the feedback rounds
with the intended scope and by delivering the results
to the participants.
Hypothesis 7 proposes that multi-directional perform-

ance feedback facilitates the generation of innovative
process improvements during the project. This was
based on the notion that the lessons learned sessions
alone do not adequately support the utilization of
silent knowledge and learning. ‘Lessons learned
usually come too late. The learnings need to be cap-
tured and utilized during the project’ (CM service pro-
vider). Findings related to the hypothesis are based on
observing the results of the workshop that was arranged
after the first feedback round. The workshop aimed to
increase the opportunities related to learning and utiliz-
ing feedback for performance improvement. The
researcher (author) initiated the workshop by identify-
ing six common weaknesses from the performance feed-
back and interviews up to that point.
The observations on the workshop provided strong

support for hypothesis 7. The workshop was well-
received and resulted in constructive and concrete
ideas for process improvements in response to the ident-
ified problems. For example, the project team decided
to clarify each key role in their delivery organization in
writing, create a clear process for schedule management
and clarify the designers’ role in the RM process. Fur-
thermore, it was observed that the feedback round
enabled knowledge sharing that may not otherwise

Table 3 Construct 3 hypotheses and bases for conclusions

Construct 3 multi-directional performance feedback

Hypotheses Rival theory

Basis for construct
validation and
improvement

H6. Multi-directional
performance
feedback facilitates
the identification of
strengths and
weaknesses in
multi-
organizational
project delivery

H0. Does not
result in
successful
RM

Performance
feedback including
36 participants

H7. Multi-directional
performance
feedback facilitates
the innovation of
process
improvements
during the project

Workshop report
with identified
performance
strengths and
weaknesses and
performance
improvement
ideas

H8. Multi-directional
performance
feedback facilitates
multi-
organizational
learning

Researcher
observations on
functionality and
development
needs
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have occurred. ‘I was surprised to hear that we still have
this issue [ambiguity of design management process] in
the project’ (Owner).
At the end of the project, the CM reported that

approximately half of the process improvements that
were created as a result of the workshop were
implemented. For example, a new role, ‘RM coordina-
tor’, was actualized and assigned to appropriate individ-
uals in key participating organizations. Risks were taken
as part of design management reporting and meetings.
However, not all of the ideas had been implemented.
This relates partly to limited resources and the rate of
change in the organization. ‘We would have needed a
designated person to remind us about the development
issues’ (CM service provider). Furthermore, some ideas
were based on longer term development needs and
could only be addressed in future projects.
In conclusion, the process including performance

feedback and the related innovation workshop can
facilitate the generation of innovative process improve-
ments during the project, but the organization must
support and supervise the application of ideas. If a func-
tional RM plan with related responsibilities and fre-
quent supervision practices is in place, the ideas could
be included as part of such a plan.
Hypothesis 8 suggests that multi-directional perform-

ance feedback facilitates multi-organizational learning.
Learning and its applications can occur either during
or after the project. Comparison of the performance
feedback data from the first and second feedback
rounds implies that performance improvement is
related to the identified weaknesses during the project.
For example, the CM’s aggregate performance score
on PM-related factors rose from 3.1 on the first feed-
back round to 3.9 on the second. Similarly, the main
architect’s PM score had risen from 3.5 to 4.1. The
improvement may also relate to factors other than the
feedback collection and workshop, such as the influence
of overall satisfaction at the end of the project. This may
cause more positive evaluations of participant perform-
ance or of participants’ general learning regarding inte-
gration of PM processes within the case project towards
the end of the project. However, because participants
were observed to make initiatives on performance
improvement during and after the first performance
feedback workshop and later reported having estab-
lished a number of these initiatives, support exists for
hypothesis 8 during the project.
The second feedback round provided more tra-

ditional data for lessons learned after the project. Evalu-
ation summaries were delivered to the participant
companies so they could learn about the strengths and
weaknesses of their performance as perceived by other
participants. A lesson-learned workshop would likely
strengthen the influence of feedback. Such a workshop

was held for the CM staff. However, conclusions on
actual learning could only be made based on demon-
strated application in subsequent projects, which is
out of the scope of this study. Therefore, the pilot case
confirms that utilizable data for post-project learning
can be produced with performance feedback, but the
processes for efficient utilization of such data are left
for future research. Great development opportunities
are embedded in future research and practical appli-
cations of performance feedback as interim reports
and as lessons learned if the connection from feedback
to development initiatives and practice is well-managed.

Discussion

Practical relevance

The results provide evidence that the suggested colla-
borative RM processes can be validated as applicable,
useful and beneficial for bridging the gaps that have
been identified within the scope of single-organiz-
ation-focused RM standards and the needs of multi-
organizational CM projects. These complementary
processes are rarely explained in research and standard
frameworks, which require that they be re-established
inefficiently from project to project. Because multi-
organizations are the default delivery structures in
several industries, including construction, this advance-
ment would be potentially significant.
The risk workshop was found to serve its purpose of

addressing a wide variety of multi-organizational
expert insights for collaborative risk identification and
response planning. Further, the workshop construct
has the potential to initiate collaborative RM more effi-
ciently if participants are selected and more carefully
briefed, and if the overall project RM process is
explained clearly as a part of the workshop.
The contractor integration process was deemed to

promote better risk awareness and communication in
the applied limited form. To leverage the full potential
of the construct, it could be further advanced in
Finnish CM projects towards its origins in best-value
procurement.
The multi-directional performance feedback was

found to facilitate identification of the strengths and
weaknesses of each participant’s performance and to
discover innovating initiatives for performance
improvement. In the future, the process could be
better integrated with project delivery so that each key
participant would be aware of feedback goals and is
committed to the implementation of the resulting
improvements.
The three constructs formed the core of the project

RM framework. When project success is considered
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evidence of effective RM, the framework can be deemed
to have fulfilled its purpose. However, in future projects,
the constructs should be carefully applied as a part of a
holistic, multi-organizational RM (and PM) process.
Furthermore, constructs are always bound by space
and time in which they are developed (Pekuri, 2013).
Therefore, the construct (or their re-developed ver-
sions) will be deemed useful only until conditions
change to the extent that they no longer function, or
until a better solution is developed.

Theoretical connections

The study is grounded on and has implications for com-
plexity theory. Practical responses to project complexity
need to address the relational and communicative
nature of project planning, control and organization
(Cicmil et al., 2009). However, these practical appli-
cations have yet to be thoroughly described in the
literature.
The developed and analysed constructs aim to turn

multi-organizational complexity into an advantage for
risk identification, assessment and response, providing
substantial added value for multi-organizational pro-
jects. The constructs are designed to respond to the
complexity of construction project risks by systemati-
cally increasing the opportunity for risk communi-
cation, response innovation and flexibility in the
sharing of risk responsibility. This approach also
assists in adapting to high levels of uncertainty, includ-
ing the consequent dynamic changes in project goals
and emerging unanticipated risks.
A successful complexity-based approach requires

integration on several levels between multi-organiz-
ational participants, organizational levels and manage-
ment processes. The constructs provide useful
examples of RM initiatives that reach beyond disci-
pline-specific organizational boundaries and indicate a
potential for integration between organizational levels
and management processes.
For example, the risk workshop (construct 1) or,

indeed a series of workshops as a future enhancement,
provides a systematic method to share and gather dis-
persed risk knowledge in multi-disciplinary teams,
which is often recommended but not explained in
research. The contractor integration (construct 2)
helps to leverage the complexity of multi-organizational
collaborative interfaces by increasing risk communi-
cation and opportunities for case-by-case flexible
approaches to emerging risks. The multi-directional
performance feedback (construct 3) responds to the
opportunity of utilizing multiple perspectives of
project performance to the benefit of performance
improvement and collaborative RM. As several of the
new or strengthened links of risk communication are

not based on contractual or supervisory relationships,
the constructs can be seen as steps for addressing the
informal organizational structures, which Walker
(2007) and Lizarralde et al. (2011) stress as essential
to match the needs of complex multi-organizations.
When the construction project is analysed as a

complex, open system, potential for integration can be
found within the system parts (Walker, 2007). For
example, the analysis of the constructs has indicated
that collaborative RM and inter-organizational learning
and collaborative working are inter-related concepts
and goals. In addition to advancing RM approaches,
these methods were found to support learning and col-
laborative working itself.
Deficiencies and potential for improvement were

found where integration of organizational or manage-
ment structural elements were suboptimal. For
example, the risk workshop could be more useful if all
participating members had a vested and supported
interest in its results. The contractor integration
process could be more efficient if the owner of the
CM had connected the elements on the requested risk
analyses with the project overall goals. The performance
feedback could lead to improved performance if all
parties included this feedback as part of their long-
term development agenda and if the benefits of imple-
menting the performance improvement initiatives were
known and shared throughout the project organization.
Based on complexity thinking, the efficiency of colla-

borative RM could be developed by improving the inte-
gration of the related management functions. For
example, Osipova and Eriksson (2013) demonstrated
that additional collaboration incentives beyond general
contract conditions can be used to create opportunities
for collaborative RM throughout the project.

Limitations, applicability and the need for
further research

A limitation of this study is that the observations are
based on a single project. The constructive research
approach aims to compensate for the limited number
of pilot studies with the accumulated experience of the
participants and researchers. The participant opinions
and researcher observations were generally consistent
regarding the usefulness of the construct, except
where mentioned relating to the usefulness of the risk
workshop. However, a consecutive case study would
be useful for attaining evidence on the improvements
of the constructs.
The constructs were not tied to any particular pro-

curement method. Similar problems that have been
initiated in this study can be found within several organ-
izations. Therefore, it is suggested that they may be
applied to any large construction project where the
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participants wish to engage in collaborative RM. In this
paper, the constructs have been described mostly as
individual processes. A remaining and pressing chal-
lenge for temporary multi-organizations is to include
RM as a continuous and parallel component of PM pro-
cesses with an adequate multi-organizational scope.
Advancing the single-organizational RM standards or
frameworks for multi-organizational implementation
would significantly lessen the effort required to apply
project RM. Researchers and practitioners alike are
encouraged to take advantage of the complexity
approach to project RM and advance the standard fra-
meworks towards the needs of interconnected multi-
organizations.
The case project participants’ openness to adopting

new processes is likely above average, and thus the
application of the constructs may encounter more
resistance in average projects. The success of complex-
ity-based PM approaches depends on the extent to
which they are understood as integrative and communi-
cative processes throughout the organization. Oyegoke
(2011) explains that complex organizational processes
interfere with the implementation of constructs and
should be carefully planned for. Furthermore, knowl-
edge, skills and competences that reflect rigid rather
than complexity-based PM are significant restrictions
to development (Cicmil et al., 2009). Finally, complex-
ity researchers stress that managers should take the
advice provided with care, by ‘fine-tuning and develop-
ing their own “complexity” based approach which res-
onates with their own values, experience, and
understanding of their local organizational environ-
ment’ (Cicmil et al., 2009).

Conclusions

In multi-organizational contexts, no individual party
can solely execute effective RM and collaborative
working should be utilized as a means for RM. A con-
structive approach was applied to establish and evaluate
three collaborative RM processes in a complex con-
struction project. Construct 1 was a risk workshop, con-
struct 2 consisted of contractor integration into project
RM and construct 3 consisted of a multi-directional
performance feedback system.
The constructs were found applicable, functional and

further open for improvement. They enable the pro-
ject’s multi-organizational participants to identify,
assess and respond to both expected and emerging
threats and opportunities during the project life cycle.
They make a contribution to CM project practice as
useful processes that integrate the RM activities and
expertise of several multi-organizational participants,
which is not addressed in standard RM frameworks.

The constructs also represent rarely explicated, practi-
cal applications of the complexity approach to PM
theory. Within the premises of the complexity approach,
the constructs systematically increase the integration of
project participant organizations’ RM processes, oppor-
tunity for risk communication, response innovation and
flexible sharing of risk responsibility.
As a recommendation, standards and general RM fra-

meworks should be complemented by adaptable pro-
cesses that address multi-organizational complexity,
especially in terms of interaction, learning and colla-
borative working. The complexity approach is suggested
as a suitable basis for further research and practical
developments regarding collaborative RM.
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