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Abstract

Increasingly, projects are executed by networks of organizations. The networked form of organi-
zation has many important implications for project risk management. Information processing
theories introduce mechanisms for processing information inside organizations as well as among
organizations to reduce the uncertainty and equivocality inherently present in international
projects. This study aims to examine the risk management practices involved at a project network
level through an empirical analysis of one complex large project network executed in a challeng-
ing institutional environment. With regard to network level risk management, the paper identifies
eight formal information processing mechanisms for implementing risk management: (1) estab-
lished rules and criteria for the selection of subcontractors at a global level, (2) specification of
responsibilities in the contract, (3) formal risk sheet, (4) progress follow-up tool, (5) database for
project information, (6) customer reporting system, (7) updated project plan after the project is
delayed, and (8) country study team. Personal relationships between parties, personal commit-
ment, experienced individuals, and face-to-face meetings are identified as informal information
processing mechanisms used as measures of project risk management to reduce equivocality. We
also elaborate the fitness of the mechanisms used for the contextual situations of the project net-
work settings.
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1. Introduction

Project risk management nowadays has an acknowledged role as one of the key processes and research fields of
project management [1] [2]. Recent project management studies have also emphasized the networked nature of
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projects and argued that more attention should be paid to the study of projects as intra- or inter-organizational
networks [3]-[6]. Despite the central role of risk management and project networks in project management re-
search, only limited attention has been paid to risk management in a networked project setting. The networked
form of organizing has many fundamental implications for project risk management; the heterogeneous actors in
project networks have oftentimes contradictory and conflicting objectives which pose fundamental coordination
and integration challenges [7]-[10]. Therefore, a broader perspective on managing the risks involved in net-
worked projects and improving risk management related co-operation and integration over organizational boun-
daries within the project network is needed. In the context of international networked projects, the diverse back-
grounds and objectives of different actors pose fundamental challenges for effective and efficient risk manage-
ment. In order for risk management to be successful, instead of focusing on the activities of individual actors,
risk management activities should be integrated at a project network level [11].

In this research, an information processing view [12] is adopted to examine how risk management is carried
out in a complex, international project network. The aim of this study is to identify the different types of infor-
mation processing mechanisms that are used for implementing project risk management. Furthermore, we ana-
lyse how these identified mechanisms support the execution of risk management and what kinds of challenges
are related to their use in a large networked project executed in a challenging environment. The analysis of the
information processing mechanisms and their suitability for risk management in a networked setting draws from
the literature on project risk management, project networks and information processing.

The paper is structured as follows. In the literature review section, research on project risk management, risk
management in project networks, and the information processing view of risk management is reviewed. The
next section introduces the research method and context. The empirical findings present the identified mechan-
isms for implementing risk management at the project network level. Finally, we discuss the findings in the light
of the existing project risk management literature and summarize the contributions of the study.

2. Literature Review
2.1. Project Risk Management

Project risk management nowadays has been recognized to have an important role as one of the project key
processes. Furthermore, project risk management is a widely researched topic in the area of project management
research [1] [2] [10] [13] [14]. Prior research on project risk management has primarily focused on the concept
of project risk as well as on the identification of risk sources and effective managerial approaches and tools for
reducing the risks involved in projects [1] [15].

There has been a long-running debate concerning the definition of risk in the context of project management
and, in particular, the term’s relationship with the concept of uncertainty [2] [15] [16]. In the project manage-
ment literature, the term “risk” is most often defined as the possibility that events as well as their resulting im-
pacts and dynamic interactions may turn out differently than anticipated [2] [15] [17]. Similarly, according to
the Project Management Body of Knowledge (that is the acknowledged project management standard), risk is an
uncertain event or condition that, if it occurs, will have a positive or negative effect on at least one project objec-
tive [18] [19]. In this definition, both threats and opportunities are present. Traditionally, the emphasis of risk
assessment has been on threats rather than opportunities [15]. Various studies have presented informed classifi-
cations of the sources of risks [10] [13] [15]. Whilst most of these studies have focused on the categorization of
project risk sources in a single actor project context, a few studies have addressed risk sources in networked
multi-actor projects [11] [13] [20]-[22].

The linear, rational and planning-oriented view of projects and their management is also reflected in the ex-
isting project risk management applications and structured process guidelines. In an ideal process, risks them-
selves as well as their probabilities and impacts, should be explicitly identified and estimated and decisions
concerning appropriate responses, monitoring and control principles should be documented [1] [18] [19]. Ac-
tually, the whole planning oriented project management approach can be considered as a fundamental approach
for reducing uncertainty in projects. Through detailed planning and the use of specific project management me-
thods and tools, risks and uncertainties in projects are considered to be minimized and so better managed [9].
Accordingly, the well-known formal risk management processes and standards [1] [18] [19] typically consist of
a generic process description including three core project risk management processes: risk identification, risk
evaluation and risk response planning [13]. Furthermore, within the current view of project management as a
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lifecycle process, project risk management is seen as an encompassing process, starting at project definition and
continuing through the planning, execution and control phases up to completion and closure [23]. All changes
made to the project execution plan and changes in the ambient circumstances are sources of new risks and,
therefore, continuous monitoring of the environment is required.

2.2. Risk Management in Project Networks

Increasingly, projects are executed by networks of organizations [3] [6] [8] [20]. Even though interrelationships
are an important new area of interest, there has been very little discussion on the functioning and dynamics of
project networks outside the field of project marketing [24]. Hellgren and Stjernberg [8] suggest that studies of
collaborative arrangements and networks usually concern long-term inter-organizational arrangements, such as
acquisitions and joint ventures. Project networks consist of relationships between actors or organizations in-
tended to establish robust capabilities to perform the necessary tasks to achieve the set targets of the project [8].
Consequently, project networks are intentionally developed networks—they are formed in order to create capital
assets for the buyer over a certain period of time [25]. Project networks can therefore be seen as an instrument of
achieving specific, pre-defined targets. At a casual glance, it may appear that this common target acts as the
temporary underlying force which glues the project network actors together and that it is the raison d"étre of the
project network [8]. Nevertheless, the individual actors involved in the temporary project network might have
rationales and motivations for their participation other than completing specific short-term tasks. Consequently,
the heterogeneous actors in project networks have oftentimes contradictory and conflicting objectives, which
pose fundamental coordination and integration challenges in the project network [7] [9]. In such networked
projects, the role of effective risk management is emphasized as being critical to the success of the project.

The networked form of organization has many important implications for project risk management. In partic-
ular, the literature on large projects identifies various major challenges and provides suggestions on organizing
and managing a project enterprise as a network of several participating organizations, especially in terms of
analyzing risk, uncertainty and success issues [7] [26] [27]. Firstly, the network structure in itself poses new
types of risks. The multiplicity of the project actors, as well as the interactions and relations between the actors,
are a source of uncertainty in the project network. Risk in the network context can be defined as an uncertain
event or condition that results from the network form of work and has an impact that contradicts the expecta-
tions. The event is at least partially related to other actors in the network [13]. In other words, risks in project
networks are due to relationships and interactions between parties to the project network [20]. The literature has
addressed, at least to a limited extent, the sources of risks in networked project settings [13] [20]-[22] [27] [28].
Indeed, the majority of the existing studies have focused on the nature of relationships of project network actors
as a risk sources. However, Ward [22] states that the involvement of multiple actors in the execution of a project
introduces uncertainty arising from the ambiguity related to the following five aspects: specification of respon-
sibilities, perceptions of roles and responsibilities, communication across interfaces, the capability of parties,
and contractual conditions and their effects.

Furthermore, the networked project setting highlights the importance of a broader perspective on risk man-
agement. Complex delivery projects are typically networked efforts where the traditional single company
oriented risk management approach can be considered to result in solutions that are too limited [20]. Instead of
focusing on single actors in order for risk management to be successful, risk management activities should be
integrated at a project network level [11] [20]. Therefore, a broader perspective concerned with managing the
risks in networked projects and also improving risk-related co-operation within the project networks is needed.
In particular, co-operation and integration over organizational boundaries are required in project networks in
order to ensure an efficient and effective risk management approach. According to Kéhkdnen and Artto [13],
taking into account the dynamism of the project, interactions, interrelations as well as continuous risk register
updating and the scanning of an environment should be emphasized in the risk management approach in project
networks. However, the current risk management literature does not fully appreciate the complexity and dynam-
ism of the whole network of project actors.

2.3. Information Processing View of Risk Management

Integration techniques and coordination mechanisms have been suggested by many scholars [12] [29]-[36]. In-
formation processing theories introduce integration and coordination mechanisms for organizations to reduce
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uncertainty and equivocality caused by technology, interdepartmental relations and environment [12] [30] [32].
In the information processing literature, uncertainty is understood as a lack of information and equivocality as
ambiguity, the existence of multiple and conflicting interpretations. Information processing theories introduce
formal, impersonal tools and practices to reduce uncertainty in organizations and informal, subtle procedures
based on personal contacts to reduce equivocality in the organizations.

Daft and Lengel [12] propose seven structural mechanisms to fit along a continuum with respect to organiza-
tions’ capacity for reducing uncertainty or for reducing equivocality. The structural mechanisms are: group
meetings, integrators, direct contact, planning, special reports, formal information systems, and rules and regula-
tions. First information processing mechanisms are relevant in cases where organizations confront high equivo-
cality and the later mechanisms are relevant for cases where an environment of organizations is experiencing
high uncertainty as a prevailing attribute. Group meetings are face-to-face meetings where participants can ex-
change opinions and managers can converge on the meaning of equivocal cues and so are able to enact or define
solutions. Group meetings as a means of coordination enhance equivocality reduction rather than information
processing capability. The integrators’ role includes the transmission of data, but it is primarily a way to over-
come disagreement and thereby reduce equivocality about goals, the interpretation of issues, or a course of ac-
tion. Direct contact is the simplest form of personal information processing. Through discussion and exchange
of viewpoints, equivocality is reduced. Planning is a dynamic process with elements of both equivocality and
uncertainty reduction. The initial planning reduces equivocality while plans, schedules and feedback provide
data for uncertainty reduction. Special reports include studies and surveys primarily designed to obtain data, in-
terpret it, and thereby reduce uncertainty. Special reports tend to be undertaken for issues about which objective
data is not currently available but that can be obtained through a systematic investigation and analysis. Formal
information systems produce periodic reports that make up an organization’s information support system, typi-
cally reporting measurable aspects of the organization’s performance. These reports reduce uncertainty by pro-
ducing information. Rules and regulations as well as procedures and standards provide a fixed, objective know-
ledge base from which employees can learn to respond to routine organization phenomena. Rules and regula-
tions reduce uncertainly while equivocality is reduced before the rules and regulations are written.

3. Methodology

To study the practices and mechanisms for implementing risk management in a project network, a qualitative
embedded single case study was conducted [37]. The case project was selected due to its complexity in terms of
project participants, project environment, the unexpected events and risks, as well as the mechanisms and prac-
tices for handling those events and risks. The chosen project was a large green-field engineering project carried
out in an Eastern European country. The project had a monetary value of more than 200 million USD and a
lifecycle of over 5 years. The end customer was a Southern European company with permanent operations in the
host country, while the turnkey contractor was a Northern European company that used various local subcon-
tractors and two main contractors originating from the home country of the end customer. For the turnkey con-
tractor, the project was a strategically important project in a new market area. The sales phase was fast paced
and intensive. In addition, the project environment was challenging due to the unstable political situation and
constant changes in regulations.

The data was collected through 10 interviews, each lasting between 50 and 180 minutes. All interviews were
recorded and transcribed and were conducted with the key project individuals. The interviewees included the
project directors, project managers, project team members (e.g., project engineers and controllers), as well as
those in charge of risk management in the turnkey company of the project. The focus of the interviews was on
the risks and unexpected events and the risk management practices to handle those risks and unexpected events.
We utilised a semi-structured interview approach and all interviews were conducted informally, which encour-
aged the natural flow of discussion to facilitate the detailed description of the events and the risk management
practices. In addition, an ethnographic interview style was used to promote in-depth and lively answers from the
interviewees.

The transcribed interview content was carefully analysed to identify relevant practices of risk management as
well as prevailing circumstances. Perceived information processing mechanisms to handle unexpected events
and risks were categorized based on the framework introduced by Daft and Lengel [12] as those being formal
and those being informal by their nature. The different mechanisms were collated in an Excel sheet, empirical
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examples of the different risk mechanisms were identified from the transcribed interviews, and the implications
of the employed mechanisms and fitness within the contextual situation were listed alongside quotations for
each mechanism.

4. Empirical Findings

In the interviews, the practices and mechanisms for implementing risk management in the large engineering
project during its sales and delivery phase were studied. The engineering project was executed by a complex
project network of global companies in a challenging project environment. The host country of the project was a
new environment for the turnkey contractor and it was not the home country of the end customer. The main con-
tractors and their subcontractors did not have previous relationships with the turnkey contractor. The host coun-
try was an Eastern European country with instable political and institutional frameworks. The sales phase of the
turnkey contractor’s project was short and intensive. The turnkey contractor made a strategic decision to corner
a new market area, which led to some overly optimistic promises during the sales phase. We found evidence that
risk management was carried out partly as integrated functions of the sales and project phases and partly as for-
mally structured, dedicated actions.

Based on the content analysis, several practices and mechanisms for implementing risk management in the
project network were identified. Perceived practices and mechanisms are categorized according to the mecha-
nisms introduced by Daft and Lengel [12] to reduce uncertainty and equivocality. Company rules and criteria,
specifications, formal risk sheets, progress follow-up tools, special reporting systems, as well as common data-
base and project plans were recognized as formal information processing mechanisms to reduce uncertainty in
the project network. Personal relationships, direct contact, personal commitment and special face-face meetings
were identified as informal mechanisms to reduce equivocality. The identified practices and mechanisms for
implementing risk management in the case project network are presented in Table 1.

4.1. The Use of Formal Practices and Mechanisms

Based on the analysis, it appears that different kinds of predefined formal practices and mechanisms were used
during the sales and project phases to gather information about the project participants and the project environ-
ment in order to enhance project risk management. As a global project-based company, the turnkey contractor
had company rules and criteria for supplier selection, contract drafting and formal risk management practices to
be implemented in projects. The selection of one particular main contractor was a part of the deal with the end
customer, hence not all standard rules were followed in the subcontractor selection process. The main contrac-
tors and the subcontractors were previously unknown to the turnkey contractor and so the turnkey contractor
was not aware of the behaviour of the contractors in case of difficulties. The payment terms in the contract be-
tween the turnkey contractor and the main contractors were specified so that, when the end customer delayed
their payments to the turnkey contractor, the main contractors did not get their payments but were instead forced
to finance the project. Negative cash flow caused financial problems for the main contractors and they were
nearly bankrupt. Although the turnkey contractor had good contracts with their subcontractors, they had to re-
negotiate many contracts to be able to continue the project, as illustrated in a quotation from the project director
of the turnkey contractor:

“Contract terms were good and solid for us. But it did not work at all in practice. Guys of the contractors did
not have money to buy erection materials. We had to change the contract terms and then it started to work.
There were approximately twenty contracts which we negotiated again.”

One company rule of the turnkey contractor as a formal practice of project risk management was the specifi-
cation in the contract of the responsibilities of the project parties. This rule was not strictly followed but some
vague specifications existed. When disputes about the responsibilities occurred, the contract could not provide a
solid basis for the resolution and so the responsibilities had to be partly renegotiated by the project parties. The
project director of the turnkey contractor describes the role of specification of the responsibilities as a risk man-
agement practice as follows:

“We [turnkey contractor] have contracts with our customer and our contractors. The best way to manage
risks is to have solid and watertight specification of the responsibilities. So when you have a dispute with the
customer or with the contractors regarding extra costs you can show the contract and say: ‘Look at the contract,

it is specified here’.
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Table 1. Categorized practices for implementing risk management in the case project.

Mechanism

category

Formal information processing mechanisms

Mechanism

Rules and regulations

Formal information systems

Special reports

Practices for Implementing Risk Management in the Project Network

Mechanisms in
the case project

Established rules
and criteria for the
selection of
subcontractors

at a global level.

Specification of
responsibilities
in the contract.

Formal risk sheet.

Progress
follow-up tool.

Database for
project
information.

Customer
reporting
system.

Application of the mechanisms
in the case project

Company rules for the selection of
subcontractors were not strictly followed
(e.g. financial situation of the potential

subcontractors was not checked thoroughly

before signing the contract). In addition,

the turnkey contractor had to select one main

subcontractor as a part of the contract with
the end customer, hence the evaluation
of the main subcontractor was incomplete.

Rules were not strictly followed
and therefore there were no clearly
specified responsibilities in the contract.

Risk sheets were used for (1) evaluation
of the subcontractors’ capability before
subcontractor selection (the second
ground of subcontractor selection

after the project was delayed) and

(2) identification and evaluation

of risks of the project during the sales
phase and in the project execution phase.

The actual progress of the turnkey
contractor was followed-up
with a formal tool.

Project data was available in the
global database for employees
of the turnkey contractor.

The end customer had access
to the turnkey contractor’s
progress follow-up tool.

The implications of the employed
mechanisms and fitness
with the contextual situation

The subcontractors had to carry the risk
of financing the project when the turnkey
contractor delayed their payments. In the
unknown environment, the turnkey
contractor was not aware of the behavior
of the subcontractors. The weak financial
situation of the subcontractors caused a
delay in the project. If strictly followed,
rules and criteria would have been
suitable mechanisms to reduce
uncertainty but rules and criteria would
also have some weaknesses related

to the situations of high equivocality

due to the complex project network

and unstable project environment.

When a dispute occurred, it was not
possible to refer to the contract due to it
not clearly specifying responsibilities.
Project parties had to negotiate the
responsibilities again. Standard rules
would have been a comprehensive
practice to avoid risk related to the lack
of information in terms of specification.

The selected subcontractors had the
manpower to fulfill their obligations.
Some risks were identified and managed
well with the formal risk sheets. The
delay caused by the prolonged permitting
process was not identified as a risk
during the sales phase or the project
execution phase. Company rules were
not strictly followed in terms of regular
updating of the risk sheet during the
project phase. The formal risk sheet was
an appropriate practice which reduced
uncertainty but it also had some
weaknesses related to high equivocality
due to the complex project network and
unstable project environment.

The turnkey contractor was able to
follow-up the actual progress of its entire
project scope. The formal follow-up

tool was a comprehensive/appropriate
practice to gather information and
reduce uncertainty. However, the
usability of the tool requires that

rules are strictly followed in terms

of accuracy of the information.

The project database was a
suitable practice to gather
information and reduce uncertainty.

The end customer was able to review
the status of the turnkey contractor’s
entire project scope by having access
to the same follow-up tool which the
turnkey contractor used. This was a
comprehensive approach for reporting
purpose and to reduce uncertainty.
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Continued

Informal information processing mechanisms

Planning

Direct contact

Integrator

Group meetings

Updated project plan
after the project was
delayed.

Start-up team/country
study team.

Personal

relationships

between the

turnkey contractor and
the customer.

Personal relationships
between the turnkey
contractor and

the main contractor.

Direct contact between
the turnkey contractor
and subcontractors for
the evaluation of
subcontractors’
capabilities in the host
country.

Personal
commitment.

Experienced
individuals.

Kick-off
meeting.

Face-to-face project
follow-up
meeting.

Progress of permitting
(main cause of delay) was followed
up with a special report.

A project plan which described all

of the remaining main steps and activities
of the project was prepared to provide

an overview of the entire project.

Country specific information and
knowledge was gathered and forwarded
to the project team. The start-up team

also established practices and contacts with
local project stakeholders and participants.

The turnkey contractor’s project manager
No. 4 managed to establish good and
trusting personal relationships with the
end customer. The turnkey contractor’s
project manager No. 3 did not have a
similar sense of humor to his counterpart
from the end customer.

The turnkey contractor’s project manager
No. 4 managed to establish good personal
relationships with its main subcontractor.

The turnkey contractor changed
subcontractors and evaluated new,
potential subcontractors in the
host country before selection.

The turnkey contractor’s project manager
No. 2 checked all sites personally with
customer.

Utilization of the experience

of the turnkey contractor’s individual
employees during the sales phase
and in the different project phases.

Lessons learned from previous projects
to be introduced and discussed
in the project kick-off meeting.

The turnkey contractor visited the regions
and took the customer with him to see the
actual progress and status of the sites.

Due to the delay of the permitting
process, a special reporting system was
established to provide an overall picture
of the on-line status of the permitting
progress. This practice was a
comprehensive and suitable

means to increase information

and to reduce uncertainty.

The project plan was a good and
suitable practice to gather information,
to obtain an overview of the situation
and to reduce uncertainty.

Due to the intensive and rapid sales
phase, this practice was missed and
information regarding the country had to
be gathered and contacts established
after the project had commenced. Based
on experiences with previous projects,
the turnkey contractor would have
received great benefit from this practice.
Both uncertainty and equivocality would
have been reduced with this practice.

As a consequence of good personal
relationships between the turnkey
contractor and the end customer, the
end customer did not require penalties
due to the delayed project although
entitled to do so. Personal relations
were important in situations where
equivocality was the prevailing factor.

Co-operation worked well.
Personal relations were important
in situations where equivocality
was the prevailing factor.

The turnkey contractor received
information from subcontractors and
could immediately provide feedback
and explain what information was
required. This was a suitable approach
and practice for situations where

both uncertainty and equivocality
were present.

Personal participation and commitment
were important in situations where
equivocality was the prevailing factor.

The turnkey contractor did not utilize
the experience of individuals and

as a consequence some risks
materialized in the project. Use of the
experience of individuals is a suitable
approach to reduce equivocality.

Experience from previous projects was
not fully utilized in the studied project.
Lessons learned sessions are suitable
practice for the situations where
equivocality is a prevailing factor.

The turnkey contractor got to know
the customer’s feelings about the
status and issues of the project. At the
same time, the turnkey contractor
built a trusting relationship with the
customer. This approach was suitable
for situations where equivocality

was the prevailing factor.
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The turnkey contractor used a risk sheet as a formal mechanism to manage risks during the sales phase. The
same risk sheet emphasizing the needs of the project execution was utilized later in the project delivery phase.
Due to turbulence in the project settings, the risk sheets had to be updated regularly to keep the risk information
valid and usable for the project management. Furthermore, the turnkey contractor also had a formal qualification
process for supplier selection in which the capability of the supplier and risks related to their performance were
evaluated following a particular predefined format.

The interviews also brought out that the progress follow-up tool and the database for the project information
were used in the engineering project as formal information systems to enhance project risk management. The
progress follow-up tool was used to obtain an overview of the status and progress of the entire project scope of
the turnkey contractor. Data regarding current progress was gathered systematically and the picture of the entire
project was as acute as the input data fed into it. A comment by the project director illustrates the importance of
the validity of the data when the turnkey contractor was forced to conduct an extensive site tour to secure correct
information about the status of the sites:

“We [turnkey contractor] had a site where civil works had started, materials were on site, permissions were
granted etc. We followed the progress systematically but the problem was that the basic data from the site was
not correct. We had a process to follow-up the progress but we could not trust in the data. As a consequence, we
visited all the sites and checked the real status of each discipline.”

Furthermore, the turnkey contractor had an internal database of all the project information. With the database,
it was possible to share information globally with all employees. Some special reports of the turnkey contractor
partly tailored for this case project were used for obtaining information about any special and important issues
related to the project. The end customer had access to the turnkey contractor’s progress follow-up tool and so
was able to see the current status of the sites. The permitting process was vital for the progress of the entire
project and so the turnkey contractor had a special report for monitoring the actual progress.

Planning as a formal practice to process information in the organization was used in the case project to en-
hance the project risk management process. A project plan per se is a tool of planning used to define phases and
tasks to be executed during the life span of the project. In the case project, the turnkey contractor had a special
practice for establishment in the host country already included in the sales phase of the project. Unfortunately,
this practice was not implemented in the case project causing big difficulties, particularly in terms of the permit-
ting process.

We observed several formal practices and mechanisms for implementing risk management in the studied en-
gineering project. Some practices were perceived to be very appropriate and suitable for the context where un-
certainty, a lack of information, was the prevailing attribute of the situation. The benefits/outcomes gained from
the implementation of some practices were limited because the practices were not used in full extension or be-
cause updating was neglected or incorrect and inaccurate input data was used. In turn, based on our analysis,
some informal practices (e.g. rules and criteria) did not work well in situations of equivocality.

4.2. The Use of Informal Practices and Mechanisms

We also identified several informal practices and mechanisms that were used in the case project to support
project risk management at a network level. These practices were mainly based on direct contact between
project participants as well as informal encounters. Personal relationships play a very big role in business culture
in the Eastern and Southern European countries. The turnkey contractor changed their project director three
times during the first two years of the project. The third project director of the turnkey contractor had difficulties
maintaining personal relationships, mainly because his sense of humor differed from that of his counterpart,
which impaired communication and trust building. His successor was able to create a good and embedded rela-
tionship with the representatives of the end customer, as can be seen from the following quotation:

“We [turnkey contractor] were able to establish good relationships with the end customer and they did not
represent their demands for penalties although they were entitled to do so. They also gave us the contract for the
second phase with reasonable terms. Our mission for the 6 months was to calm the customer so that they did not
kick out us.”

In the turnkey contractor’s organization, much experience and established knowledge are transferred from
project to project by experienced individuals. Experienced project experts provide their input during the sales
phase and also in the project phase. In the case project, this opportunity to utilize experience from previous
projects was partly missed, causing big problems with delays in the project.
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Group meetings as face-to-face meetings were practices used to get people together to share information, im-
pressions and approaches. Meetings were forums for focusing on important issues and gaining a consensus on
relevant topics. The interviews brought up that fact that, in the case project, face-to-face meetings were used as
project kick-off meetings and special meetings with customer. The latter is illustrated in the following quotation:

“We visit the regions regularly and have meetings there with our contractors. We do not have any ‘remote
management system” with the slogan “Hi, send us the report’. We are present. We also take the customer with us
to the regions. We have lunch with the customer and we listen to them. We show that we appreciate them and do
our best to achieve progress so that they can start to earn money with the installations. The core of the business
is the satisfied customer.”

Direct contacts, the use of integrators as well as group meetings, were perceived as informal practices imple-
mented in the case project as manners of project risk management. Our data revealed that these practices were
appropriate and suitable for situations where equivocality (i.e. the existence of multiple and conflicting interpre-
tations) was present.

4.3. Summary of Perceived Practices and Mechanisms

The data analysis revealed many indicators of risk management mechanisms and practices in the case project
network. The identified mechanisms range from formal ones based on rules and regulations as predetermined
practices to informal ones such as direct contact and group meetings. We observed that some mechanisms
worked very well and enhanced risk management in the entire project network. At the same time, some mecha-
nisms were not effective as risk management practices in the case project. We found evidence that the ineffec-
tiveness was in some instances caused by not following the predefined practices and procedures, while in some
cases it was caused by the unsuitability of the mechanism to the prevailing contextual situation. Some formal
mechanisms, established rules and criteria as well as formal risk sheets, were perceived to be inefficient in situa-
tions of high equivocality. This finding is consistent with information processing theory’s notion that formal
mechanisms should be used in the situations of uncertainty and informal mechanisms in the situations of high
equivocality.

5. Discussion and Conclusions

The results of this study contribute to research on risk management in project networks, which has not been
widely studied previously [38] [39]. In this paper, information processing mechanisms for implementing risk
management in project networks were studied in the sales and project delivery phases. Based on our analyses,
we observed eight different formal mechanisms which supported project network level risk management in the
case project network. These mechanisms are (1) established rules and criteria for the selection of subcontractors
at a global level, (2) specification of responsibilities in the contract, (3) formal risk sheet, (4) progress follow-up
tool, (5) database for project information, (6) customer reporting system, (7) updated project plan after the pro-
ject was delayed, and (8) start-up team/country study team. These perceived mechanisms are akin to the ones in-
troduced by Daft and Lengel [12] as formal mechanisms to reduce uncertainty. Personal relationships between
parties, personal commitment, experienced individuals, and face-to-face meetings were identified as informal
information processing mechanisms used as measures of project risk management to reduce equivocality. In our
study we also elaborated the fitness of the chosen mechanisms for the contextual situation and our analysis re-
veals that the use of rules and criteria as well as formal risk sheets as formal information processing practices
had some weaknesses in situations where equivocality (the existence of multiple and conflicting interpretations)
was the dominant feature. One challenge to the usability of the mechanism for risk management is the regular
updating necessary due to continuous changes in the project set-up and environment. In this study, we analysed
project risk management at the project network level from the information processing perspective, which pro-
vides a novel perspective for project risk management theorizing. The contribution of this study to the literature
concerning project risk management is to show how informal risk management practices in addition to formal
practices should be considered, particularly in the context of equivocality as the dominant feature of circum-
stances.

Managerial Implications

The findings of this research have various managerial implications. The study introduces several tools and prac-
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tices to be implemented in international project networks to enhance project risk management. The findings of
the study suggest that managers should pay attention to the selection of risk management practices based on the
contextual features of the situations. Formal information processing practices should be selected in cases where
uncertainty (lack of information) is the prevailing feature and informal practices should be selected for situations
where equivocality (the existence of multiple and conflicting interpretations) is the dominant contextual feature.
Some challenges of the risk management from the point of view of practice implementation are presented. The
limitations of this study include the analysis of only one large project network and the low number of interviews.
One particularly interesting topic for further research would be to categorize risk sources with dimensions of the
existence of uncertainty and equivocality. The use and effectiveness of different project risk management tools
and practices for risks involving uncertainty or equivocality would also be an interesting line of research.
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