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Abstract

Purpose – The purpose of this paper is to define the integration capability dimensions and create a model for
self-assessing the integration capability in inter-organizational projects.
Design/methodology/approach –A theoretical construct of, referred in this study as integration capability
framework is elaborated following a systematic literature review. Thereafter, an integration capability self-
assessment model, based onmaturity thinking, is derived from the theoretical framework. The self-assessment
model is further developed and tested for validity within five inter-organizational project networks in
cooperation with industry practitioners, representing construction, industrial engineering, and mining sectors.
Findings – The results show that inter-organizational projects can use the developed model in self-assessing
the maturity levels of various integration mechanisms, thus the state of integration capability at any point in
time during inter-organizational projects.
Originality/value – This study is an attempt to identify how the integration capability dimensions can be
self-assessed in inter-organizational projects, through the maturity levels of various integration mechanisms.
The results offer insights for both academics and project management practitioners.
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Introduction
Every project faces significant integration challenges (Aagaard et al., 2014; S€oderlund, 2011),
with two fundamental challenges being related to cooperation and coordination issues
(S€oderlund, 2011). The cooperation problem originates from actors’ conflicting goals and
opportunistic behavior, whereas the coordination problem stems from task complexity and the
need to communicate and synchronize activities (S€oderlund, 2011). In the construction industry,
an additional integration challenge relates to the segregation of project participants: Horizontal
segregation is found between participants with similar roles, and vertical segregation between
initiation, design, production, use, and maintenance participants (Atkinson andWestall, 2010),
all of which need to be integrated to achieve the best possible project outcomes.

It is increasingly common for inter-organizational projects to strive for collaborative and
integrative project practices. Yet, how can the degree of integration be assessed—and hence,
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improved—in complex inter-organizational projects? There is a shortage of evaluation tools
for different project phases, even though good practical results have been reported (Chakkol
et al., 2018) from the collaboration assessment exercises for bidding alliances during the
procurement phase. Therefore, in this paper, we aim to, first, define the integration capability
dimensions and second, evaluate how the dimensions of integration capability can be self-
assessed in project network settings by the project practitioners.We assess the dimensions of
integration capability through the integration mechanisms of inter-organizational projects,
identified based on scientific literature.

Projects can be classified as temporary organizations (Bakker, 2010; Lundin and
Soderholm, 1995), and some projects are embedded in networks consisting of inter-
organizational relationships (DeFillippi and Sydow, 2016). Project networks connect legally
independent but operationally interdependent organizations and individuals (Manning,
2017), and they can either sustain over individual projects or be formed only to execute a
single inter-organizational project (DeFillippi and Sydow, 2016). The challenges of
implementing a large inter-organizational project are related to difficulties in aligning
multiple perspectives and achieving a shared understanding of project goals (Kujala
et al., 2021).

The integration practices of different project parties can be effectively coordinated and
streamlined by arranging both the structural and operational mechanisms, including the
platform, behavior, and processes of collaboration, which leads to successful integration
(Ibrahim et al., 2015). However, the ability to sustain and consistently drive integration
practices in a complex project is an ongoing, everyday concern (Ibrahim et al., 2015). The
integration mechanisms of inter-organizational projects include formal governance,
organizational and relational arrangements, and technological systems (Hietaj€arvi et al.,
2017a). Moreover, the integration capability of a complex project or a project alliance requires
adopting a wide range of integration mechanisms and having the competency to adjust those
mechanisms in everyday project situations (Hietaj€arvi et al., 2017a).

To understand the concepts of integration capability and integration capability building
in a complex inter-organizational project setting, we take project capability research as our
starting point. There are three organizational capabilities in project-based organizations—
functional capabilities, strategic capabilities, and project capabilities—whereby project
capabilities are the capabilities needed to prepare bids and execute projects after winning
bids (Davies and Brady, 2000). In inter-organizational project settings, complex project or
project alliance capabilities derive from those contractual, behavioral, relational, and
operational skills that are required for project initiation and management (Hietaj€arvi et al.,
2017b). The integration capability of inter-organizational projects relates to the competency
to constantly use and adjust numerous integration mechanisms (Hietaj€arvi et al., 2017a).

With regard to capability building, organizational learning is essential in developing
project capabilities (Davies and Brady, 2000) in both project-based organizations and inter-
organizational project settings. Complex project or project alliance capability building has
been strongly linked to, first, collective learning, especially to the organization learning to
manage project alliances, and second, to inter-organizational learning related to knowledge
transfer across organizational boundaries (Hietaj€arvi et al., 2017b; Wang and Rajagopalan,
2015). In other words, the project capability-building process can be analyzed and understood
through project-based learning (Brady and Davies, 2004), where systematic training and
continuous learning among the project parties and personnel are essential (Kujala et al.,
2021)—a process that can be assumed to be analogous to integration capability building.

When it comes to proactively managing project performance, continuously assessing the
key dimensions of inter-organizational integration over the project life cycle is critical (Baiden
et al., 2006; Ibrahim et al., 2016). Relevant practical examples of this are found in projects that
have made significant investments in measuring the collaborative behaviors and abilities of
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bidding alliances (Chakkol et al., 2018), whereas actor selection during procurement,
considering suppliers, and project personnel are essential elements in the governance of
project capability building (Kujala et al., 2021). However, more research is needed on how to
assess the dimensions of inter-organizational integration in practice.

As integration capabilities in inter-organizational project networks have not been widely
addressed in the previous literature, this study will assess integration capability in this
context by building on the project integration literature on inter-organizational projects.
Based on this reasoning, we will attempt to both identify the integration capability
dimensions and to evaluate how an inter-organizational project network can self-assess its
integration capabilities. Therefore, this study is guided by the following research question:

RQ. What are the integration capability dimensions and the associated integration
mechanisms of inter-organizational project networks and how the integration
capability can be self-assessed?

The paper is structured as follows. First, we conduct a systematic literature review to develop
a theoretical framework for the integration mechanisms and dimensions to enable the
identification of the integration capability dimensions. Second, in the empirical part of the
study, we construct a model for self-assessing integration capability in a practical project
setting and in cooperation with project practitioners. The self-assessment model is
constructed during the research process as a combination of the theoretical framework,
project practitioners’ practical input and development of maturity level descriptions. As a
result, we present a maturity model (Backlund et al., 2014) for assessing the integration
capability, and we validate the model in real-life projects, the results of which are also
presented. The concept of maturity indicates there might be a development of one capability
level to another; in addition, maturity develops over time, and it can be recognized through
certain stages (Backlund et al., 2014). It is also sensible to make an effort to characterize and
measure maturity (Backlund et al., 2014). Maturity model provides a framework that is
needed to develop certain capabilities (Backlund et al., 2014), and here it is used for the
purposes of assessing integration capabilities.

Research process
Research strategy
To investigate the RQ the method we used can roughly be classified as design research or the
design science paradigm (Ahlemann et al., 2013; March and Smith, 1995; Sein et al., 2011),
whereby knowledge and understanding of the problem domain and its solution are achieved
in building and applying the designed artifact (Hevner et al., 2004). The research approach we
used broadly followed the theory testing lines of reasoning, in which hypotethico-deductive
thinking is central (Ketokivi and Choi, 2014). Theory testing takes place within a certain
context; thus, our approach can be considered situationally grounded (Ketokivi and
Choi, 2014).

We decided on the design science approach, since it enabled us to explore the RQ with
experienced practitioners, develop an assessment tool in an iterative, reflective, and
collaborative manner with project practitioners, and undertake interventions in actual inter-
organizational projects. We do not classify our research as a pure design science experiment,
however, since our research was not a genuine problem-solving research exercise that
attempted to design and implement a means to an end (Holmstr€om et al., 2009). Instead, our
research aimed at understanding the integration mechanisms and respective subcategories
affecting integration capability and at creating a technique to assess it in inter-organizational
project networks in cooperation with practitioners. Nevertheless, our study broadly aligns
with design science for the project management discipline: theoretical grounding of the
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artifacts, testable artifacts, design as a cyclical research process, methodological pluralism,
and artifact mutability (Ahlemann et al., 2013). Our research process is illustrated in Figure 1.

Systematic literature review
To identify themost essential integrationmechanisms and systematically assess and classify
the related capabilities, we performed a systematic literature review using a qualitative
content analysis. Systematic literature review must be conducted in a systematic, explicit,
and reproducible manner (Fink, 1998), and it is essential to identify keywords, publications,
and databases, to identify high-quality studies by setting feasibility and methodological
criteria, to read the literature and collect data in a standardized manner, to report on the
review process and justify the methods to interpret the data, and to analyze and report on the
findings (Fink, 1998). In qualitative content analysis, it is essential to read all the material to
decide what part of the coding frame it belongs to, to use the same sequence of steps every
time (Schreier, 2012), and to specify the main categories and subcategories either deductively
or inductively (Schreier, 2012). In this study, the categories were developed inductively.

Our systematic literature review process began with a keyword search (“integration” and
“project”) of the titles, abstracts, or keywords in the Scopus and Science Direct databases. We
limited the publication years to 2000–2021. The purpose of the keywords usedwas to identify
potential papers addressing integration mechanisms—thus, dimensions of integration
capability—but the final decisions were made in the qualitative content analysis phase.
The journals we targeted were key leading project management journals and a leading
journal covering construction management: International Journal of Project Management
(IJPM), Project Management Journal (PMJ), International Journal of Managing Projects in
Business (IJMPiB), andConstructionManagement and Economics (CME). The initial keyword
search resulted in 198 hits. A comprehensive Excel database was created for the articles.

Since our focus was on integration, especially in inter-organizational project networks, we
excluded papers that considered, for example, integration in intra-organizational projects,
integration within project-based organizations, or integration in program or portfolio
management. In addition, since high-quality literature reviews are based on evidence
resulting from experimentation and systematic observation (Fink, 1998), we excluded
opinions, such as conceptual papers and papers that did not include empirical work or a
thorough literature analysis. The final sample consisted of 105 articles. Each paper was
reviewed in terms of project integration mechanisms, as these are associated with integration
capability dimensions. These identified mechanisms were coded and marked up in an Excel
sheet. The codes were further analyzed and clustered into subcategories and then into the
related key dimensions.

Systematic literature review: Identifying the 
elements of integration capability

Constructing an initial model for assessing 
integration capability

Pilot testing and evaluation of the model in a 
real project setting
• Step 1: Questionnaire tool
• Step 2: Workshop

• Pilot tes ng workshop, date: 04/2017, par cipants: 
16

Evaluating, ideating, and further developing 
the model in a practical setting
• Step 1: Questionnaire tool
• Step 2: Workshop

• Evalua on and idea on workshop 1, date: 7/2017, 
par cipants: 26

• Evalua on and idea on workshop 2: date: 1/2018, 
par cipants: 23

• Step 3: Researchers' further development work
• Iterations between steps 1-3

Results: Maturity model for assessing 
integration capability

Validating the model in practical projects
• Step 1: Questionnaire tool
• Step 2: Workshop

• Real-life valida on workshop 1, date: 12/2018, 
par cipants: 15

• Real-life valida on workshop 2, date: 12/2019, 
par cipants: 33

Figure 1.
Research process:
Development and
evolution of the
integration capability
assessment model
during the research
activities
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Empirical research method and data
The aim of the empirical part of this study was to grasp how the integration capability of a
project network could be self-assessed in a practical setting at a certain point in time.We then
elaborated and further developed the theoretical framework derived from the literature in a
practical setting with experienced project practitioners and among ongoing projects. The
empirical research answers the RQ The unit of analysis in our study was an inter-
organizational project network (Grabher, 2002; Manning, 2017) and inter-organizational
projects (DeFillippi and Sydow, 2016), which are complex (Chakkol et al., 2018), and have
shadow of the past (Ligthart et al., 2016).

Data collection and analysis
During the solution design and evaluation phases (Ahlemann et al., 2013), the research data
were collected through a questionnaire tool assessing different integration capability
dimensions and through five evaluation workshops (one pilot tool testing and initial results
evaluation workshop, two further evaluation and development workshops for the integration
capability assessment model, and two integration capability assessment workshops in a
practical project environment). Details of the workshops are presented in Figure 1. The initial
role of the workshops was to test and develop the assessment model and respective tool with
project practitioners, and later to gain data from using the model in a practical setting. The
elements of the questionnaire tool that we developed, the respective maturity model, in
addition to the outcomes of integration capability assessments in practical project
environments are presented in the results section. The questionnaire tools were filled in by
project practitioners, whowere also theworkshop participants, and the respectiveworkshops
took place between 2017 and 2020.

The development of the model for assessing integration capability and the related
questionnaire tool for project practitioners was an iterative process. First, the researchers
developed an initial assessment model based on the literature review. This pilot model was
tested in a real construction project environment, and the results were evaluated in a
workshop. Based on the initial results, the researchers further developed the model, which
was again tested in a practical construction project setting and evaluated in a workshop;
these iterations took place twice. In the last stage, the final integration capability assessment
maturity model was used and evaluated in a practical project setting in an industrial
engineering project and a mining project. The model does not include field-specific things,
which allowed it to be tested, evaluated, and validated in different industries.

During the workshops, experienced project managers and project participants involved in
complex projects ideated, tested, evaluated, and used the integration capability assessment
model in real project settings. Group discussions took place after practitioners had filled in the
integration capability assessment tools, generating both practice-oriented propositions for
further development of the assessment model and initiatives to develop the actual project
practices taking place in real project settings. The researchers continued the development
work on the assessment model and respective questionnaire tool between the workshops in
an iterative manner.

Examples of the quotes from the project practitioners in the workshops:

The four main dimensions of integration capability resonate well with the experiences from the
practical setting.

The classification into four dimensions of integration capability makes the self-assessment model
easier to communicate.

Right and important themes have been chosen to be included in the assessment model.
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Academic terminology is sometimes confusing.

The self-assessment model is suitable for developing the project activities.

It is very valuable to know where we as a project are at the moment. It enables us to develop the
actions to achieve the next level.

One important realization that came from the development workshops was that maturity
model scaling within each subcategory of the integration capability assessment model was
introduced to reduce the subjectivity of the assessment; this stemmed from a query made by
research participants, as they found it difficult to assess the actual level of project
performance without an illustrative scale highlighting the levels and respective requirements
of ideal and non-ideal performance.

Empirical context
Our empirical project sample consisted of three inter-organizational projects and one
somewhat looser inter-organizational project network. All sample projects and project
networks had a so-called shadow of the past, meaning that the project participants had some
previous experience of working together (Ligthart et al., 2016) either in collaborative projects
or in more traditional project settings. The sample consisted of complex projects, which have
three characteristics: temporary project-based partnerships, highly complicated and unique,
and ambiguous organizational structures and hierarchies involving multiple organizations
and teams (Chakkol et al., 2018). The sample was collected from complex construction
projects, industrial engineering projects, and mining sector projects, all of which include
multiple operators from different sectors, such as builders and construction organizations,
designers, industrial equipment suppliers, assemblers, and government officials. One sample
project was a project alliance, two sample projects used traditional contracting, and the
sample project network used some forms of integrated project delivery (IPD).

Systematic literature review to develop a framework for the integration
capability dimensions and the associated integration mechanisms
Integration capability dimensions: integration mechanisms
Based on the systematic literature review, the following theoretical framework for the
integration mechanisms and dimensions (i.e. integration capabilities) was identified. The
framework developed in the systematic literature review is presented in Figure 2 and
discussed in further detail below, in addition to tables demonstrating the identified literature
sources related to each framework category and subcategory. Altogether, the integration
mechanisms in inter-organizational project networks were divided into four main categories
representing the integration capability dimensions: administrative, organizational, and
contractual; behavioral and relationship-based; technological and process; and the capability
for continuous management and the adaptation of integration and collaboration. The
theoretical framework presented forms the basis for creation a practical integration
capability self-assessment model, presented in the results section.

Administrative, organizational, and contractual integration capability
Administrative, organizational, and contractual integration capability building forms the
basis of the integration capability of an inter-organizational project network and mostly
addresses the coordination integration challenge. The literature tackling the topic is
elaborated in the text, and for a comprehensive listing of all the literature sources and
respective classification into subcategories, see Table 1. Building collaborative behavior,
encouraging and supporting the building of a collaborative culture, is one approach toward
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improving project outcomes in complex projects (Brady and Davies, 2014) and supporting
integration through collaborative competencies. Building shared goals and respective
metrics to guide project network integration is also essential, as the alignment of interests and
objectives is one of the most influential drivers of project performance (Mesa et al., 2016).

To achieve inter-organizational project network integration through a common project
organization and management model, written policies on integration mechanisms, decision-
making plans, organization charts, job descriptions (Hietaj€arvi et al., 2017a), and the early

Administrative, 
organizational, and

contractual integration
capability

Collaborative
competencies

Shared goals and
metrics

Project organization
and project 

management model

Board activities in
projects

Project coordination
mechanisms

Project stakeholder
management

Subcontractor
integration

Resourcing
capability

Behavioral and
relationship-based

integration capability

Team-building, 
support, and shared

identity

Leadership

Trust-control
balance

Project’s best 
interest mentality

No-blame culture
and transparency

Conflict resolution
and concensus 

decision-making

Technological and
process integration

capability

Big Room activities

Innovation
processes

Workshops

Visual management 
and control

Use of collaboration
and information-

sharing
technologies

Utilizing the Last 
Planner to manage

schedules and
coordination

Target value design
(TVD) process

Scope creep
management

Project risk 
management

Capability for continuous 
management and the

adaptation of integration
and collaboration

Learning
investments and

continuous 
reflection

Planned adaptation

Figure 2.
Integration capability

dimensions:
Integration

mechanisms identified
in the literature
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establishment of the respective integrative work practices (Buvik and Rolfsen, 2015) are
essential. The importance of coordinating bodies as integration mechanisms (Artto et al.,
2016; Hietaj€arvi et al., 2017a) is a finding that stresses the overall importance of board
activities in projects. Project coordination mechanisms building the administrative,
organizational, and contractual integration capability were also identified in the literature,
and many were related to knowledge integration (Atkinson and Westall, 2010; Demirkesen
and Ozorhon, 2017; Di Vincenzo and Mascia, 2012; Ratcheva, 2009; Zou et al., 2014).
Professional boundary action, as a renewal initiative (Gustavsson and Gohary, 2012), was
recognized in relation to project coordination.

Project stakeholder management was extensively discussed in the project integration
literature. In addition, stakeholder boundary action was identified as a renewal initiative
(Gustavsson and Gohary, 2012). Finally, alternative resource-allocation strategies (Zerjav,
2015), thus a resourcing capability as a part of the overall administrative, organizational, and
contractual integration capability, were distinguished based on the literature.

Behavioral and relationship-based integration capability
The characteristics we classified as the behavioral and relationship-based integration
capability can be viewed as the softer side of inter-organizational integration, as it relates to
the cooperation integration challenge. A comprehensive listing of the literature sources
covering the topic and the related subcategories are found in Table 2 and elaborated here.

One key subcategory in the literature was team-building, support, and shared identity,
whereas external image and internal identity (Artto et al., 2016), and fostering a cooperative
culture and relational practices (Hietaj€arvi et al., 2017a) were identified as integration
mechanisms, in addition to joint capability and structure (Suprapto et al., 2015b), and shared
understanding (McCarthy et al., 2021). Integration capabilities can be assessed through the
lens of team-building integration mechanisms, especially through a single team focus and
objectives (Baiden and Price, 2011), in addition to pinpointing team-working as the most
influential driver of project performance (Mesa et al., 2016) and innovation (Gambatese and
Hallowell, 2011). In addition, the importance of the client’s proactive role in choosing team
members and the early involvement of the selected members (Rahman and Kumaraswamy,
2005) were stressed.

Another important subcategory affecting the behavioral and relationship-based
integration capability was leadership. The commitment and participation of senior
executives is a critical success factor in relationship management (Zou et al., 2014) and
team integration (Ibrahim et al., 2015). In turn, the different origins of leadership promoting
integration existed in the literature, such as strong client leadership and capabilities (Brady
and Davies, 2014; Rahman and Kumaraswamy, 2005), owner influence (Gambatese and
Hallowell, 2011), and team leadership (Ibrahim et al., 2013). Furthermore, a trust–control
balance was stressed, especially regarding the importance of developing trust and respect
(Baiden et al., 2006; Buvik and Rolfsen, 2015; Glass, 2005; Martinsuo and Ahola, 2010) as
integrative practices. Notably, trust and good chemistry within the inter-organizational
project network were linked to previously successful collaboration histories (Aagaard
et al., 2014).

One of the positively connotated subcategories—the project’s best interest mentality—
arises from the cultural change within integrated teams (Aapaoja et al., 2013), involving the
development of a common philosophy (Buvik and Rolfsen, 2015), and creating practical team
integration through a project culture of working toward a common goal (Baiden et al., 2006).
A no-blame culture (Baiden et al., 2006; Baiden and Price, 2011; Ibrahim et al., 2015) and
transparency, in the form of free-flowing information (Aapaoja et al., 2013; Buvik and Rolfsen,
2015; Gambatese and Hallowell, 2011), were also widely discussed.
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Mutual support and responsibility sharing as an integration mechanism, culminating in
behavioral and relationship-based integration capabilities, may take the form of gain–pain
sharing (Mesa et al., 2016), for example, and may be practically enhanced through
championing, shared goals, a comprehensive pool of skills, and openness toward change
(London and Pablo, 2017). Conflict resolution and consensus decision-making have the
capacity to enhance integration capabilities through collaborative problem-solving strategies
(Zerjav, 2015), unanimous decision-making (Papadonikolaki et al., 2017), and equitable
relationships (Baiden et al., 2006).

Technological and process integration capability
The technological and process integration capability refers to the tools, processes, and
practices operating as integration mechanisms within an inter-organizational project
network, thus enhancing the integration capability in the respective area. For details of the
literature sources referred to, see Table 3, with a summary below.

Collaborative co-locational space (i.e. Big Room activities as a key integrative practice)
was an area where the project and construction management literature was in strong
agreement (Baiden and Price, 2011; Davies and Mackenzie, 2014; Gustavsson and Gohary,
2012; Hietaj€arvi et al., 2017a; Ibrahim et al., 2013; London and Pablo, 2017; Papadonikolaki
et al., 2017). Conversely, when it comes to the subcategory of workshops, the practitioner’s
underestimation of the potential of early value-management workshops was highlighted
(Ellis et al., 2005), even though inter-organizational meetings and working sessions are noted
as a planned integration mechanism (Hietaj€arvi et al., 2017a). Innovation processes as an
activity to improve integration capabilities was identified in the literature through, for
example, incentives fostering ongoing innovations (Clifton and Duffield, 2006), innovation
champions (Gambatese and Hallowell, 2011), or the diffusion of innovation through external
lateral and vertical communication and external integration (Wid�en and Hansson, 2007).

Visual management and control can be used as a technology-enhancing inter-
organizational integration capability (Isidore et al., 2001; Perera and Imriyas, 2004) in the
form of Last Planner technology to manage schedules and coordination (Hietaj€arvi et al.,
2017a). In addition, using collaboration and information-sharing technologies (Brady and
Davies, 2014), such as building information modelling (BIM) (Korpela et al., 2015; Lu et al.,
2016; Oraee et al., 2017), were mentioned in the literature.

Scope creep management—using integrative practices reflecting the priorities between
cost, time, and scope (Ahola et al., 2017)—can be enhanced through integrating project control
and forecasting mechanisms (Batselier and Vanhoucke, 2017), for example. The literature
also identified an area, which we classified as inter-organizational project network risk
management, as a key integration mechanism (Aagaard et al., 2014; Arashpour et al., 2016,
2017; Mollaoglu et al., 2015).

Capability for continuous management and the adaptation of integration and collaboration
We subcategorized the capability for continuous management and the adaptation of
integration and collaboration into two: planned adaptation, and learning investments and
continuous reflection. A comprehensive listing of the literature sources is found in Table 4.

Learning investments and continuous reflection is an integrative practice through, for
example, codifying lessons learned and promoting the measurement of benefits (Fuller et al.,
2011). Also, the prospect for future collaboration (Aagaard et al., 2014; Ahola et al., 2017) was
noted as an integration mechanism within an inter-organizational project network and as a
component of the respective learning capability building. Planned adaptation may take the
form of, for example, change integration (Demirkesen and Ozorhon, 2017), or flexibility and
responsiveness (Baiden et al., 2006), and the ability to be adaptive and responsive (Brady and
Davies, 2014).
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Results
In this section, we describe the results gained during the empirical research process. Overall,
the empirical data supported the existence and practical importance of the integration
capability dimensions identified in the literature review, which were also presented in the
form of a theoretical framework. Below we summarize a practical integration capability self-
assessment maturity model created during the research process. A summary of the findings
is presented below.

Model for assessing the integration capability in an inter-organizational project network
The model for assessing integration capabilities in inter-organizational project networks is
divided into four main categories, as identified in the literature review: administrative,
organizational, and contractual integration capability; behavioral and relationship-based

Main dimension Subcategory
Integration mechanisms identified in the
literature

Capability for continuous
management and the adaptation of
integration and collaboration

Learning investments
and continuous
reflection

Prospects for future collaboration as a
driver for informal collaboration (Aagaard
et al., 2014)
Cooperative benchmarking (Li et al., 2001)
Improving project learning through an
event-based approach, which codifies
lessons learned and promotes the
measurement of benefits (Fuller et al., 2011)
Suppliers actively participate in integration
when motivated by future collaboration
(Ahola et al., 2017)
An outcome-driven approach (Brady and
Davies, 2014)
Safety improves mechanical productivity
(Shan et al., 2011)
Education of BIM and SCM, diffusion of
SCM philosophy, and learning sessions as
strategies for initiating BIM-related SCM
(Papadonikolaki et al., 2017)
Lessons learned as an innovation-leading
indicator (Gambatese and Hallowell, 2011)
Systematic collection and use of defect data
through a plan–do–check–act (PDCA) cycle
enabling quality improvements (Lundkvist
et al., 2014)

Planned adaptation Integration of changes through evaluation
of change requests and making respective
modifications (Demirkesen and Ozorhon,
2017)
Flexibility and responsiveness to change as a
team-integration practice (Baiden et al., 2006)
All integrative activities used by suppliers
are emergent (Ahola et al., 2017)
Social dimension of system integration and
customer integration (Liinamaa and
Gustafsson, 2010)
The ability to be adaptive and responsive
(Brady and Davies, 2014)

Table 4.
Capability for
continuous
management and the
adaptation of
integration and
collaboration
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integration capability; technological and process integration capability; and the capability for
continuous management and the adaptation of integration and collaboration. All these
categories are divided into subcategories and are presented in Figure 2, with the key elements
describing the maturity levels being covered in each section.

Administrative, organizational, and contractual integration capability
Collaborative competencies lay the basis for integration capability through collaborative
working, practices, and collaborative behaviors that together enable collaboration between
project participants. When assessed based on a maturity scale, optimizing mature level
project network organizations understand the significance of interdisciplinary collaboration,
respecting different opinions and aspiring to understand the views of other parties.
In addition, unnecessary barriers and hierarchies are removed between project participants.
Conversely, at an initial maturity level, projects are characterized by a culture of individual
competition. Each organization’s own goals are focal even in collaborative projects, which is
why collaboration between companies may even end in finger-pointing.

Shared goals and the metrics of inter-organizational project networks operate as an
integrative mechanism, and are thus an essential building block in creating integration
capability. Optimizing mature level organizations have well-defined processes for goal
setting and metric formulation, and the metrics guide the development of project activities.
Conversely, if the maturity level is initial, there is no commitment to shared goals within the
organization, and project activities are solely guided by optimizing each participant’s efforts.

Defining the project’s organization and project management model creates an integration
capability through integrative work practices and supplier integration, for example. At an
optimizing maturity level, the project’s actors have a clear understanding of their roles,
responsibilities, and task descriptions. At an initial maturity level, organizations rush the
project execution without properly planning the project’s organization.

Board activities in projects build the integration capability, and a key to integrating the
project parties is top management commitment. An indicator of optimizing maturity in board
activities is a relatively small coordinating body, which has been allocated sufficient time,
expertise, and resources to focus on the management work. Initial maturity project network
organizations, in turn, have large boards operating unsystematically and inefficiently.

Project coordination mechanisms, as a part of the integration capability, refer to the
activities related to enhancing communication and knowledge integration and the use of
integrative persons between project participants. At an optimizing maturity level, project
coordination is considered from the perspective of interdependency management and
knowledge integration, whereas an insufficient information flow between technical problem
fields and problems in accessing the information indicate an initial maturity level.

Project stakeholder management, from the perspective of the early involvement of key
stakeholders, is one essential integration capability. In an optimizing mature level project
network, there are defined processes and clear responsibilities for stakeholder management,
identified stakeholder needs, and empowered key stakeholders involved in project activities.
Initial maturity is demonstrated by randomness and reactive actions toward stakeholder
needs that arise.

Subcontractor integration in the processes and knowledge-sharing mechanisms of an
inter-organizational network is also an integration capability. Optimizing maturity level
networks encourage and ensure suppliers work toward collaborative goals. At an initial
maturity level, traditional contracts are used with no collaborative goal incentives.

Resourcing capability relates to resourcing processes and practices. An optimizing
maturity level is manifested by sufficient, competent, and timely allocated resources. At an
initial maturity level, resourcing activities are random and driven by unnecessary
competition and rivalries.
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Behavioral and relationship-based integration capability
Team-building, support, and a shared identity as a part of the integration capability are tied to
the level of team integration and collaboration—the more integrated the project team is, the
better the project outcomes are. At an optimizing maturity level, the project team shares an
identity, works toward common goals, and every member is equally appreciated. Instead, with
initial maturity, teammembers advance their personal goals, which differ from the project goals.

Leadership, in the form of relational attitudes, commitment, and management
participation, creates an integration capability. If maturity is optimizing in an inter-
organizational project network, managers are competent, motivating, and show leadership in
tackling challenging situations. In addition, the project team is supported by the top
management and the necessary resources are allocated. Initial maturity is indicated by
confusion, bottlenecks, and unethical and individual behavior in decision-making.

The trust–control balance is also a critical aspect of the integration capability. At an
optimizing maturity level, project actors trust each other and parties working toward common
goals, without control. When maturity is initial, mistrust and power struggles prevail.

The project’s best interest mentality is a cultural matter, and when maturity is high,
actions and decisions are made only with the project’s best interests in mind, even though all
actions do not directly benefit some project parties. At an initial maturity level, project parties
work toward their home organization’s goals, which differ from project goals.

A no-blame culture and transparency are important for an integrative capability and are
related to interpersonal relationships and information sharing. At an optimizing maturity
level, problems are collectively identified and solved without finding someone to blame.
Errors are allowed. If maturity is initial, a single party is solely responsible for problem
solving, and individuals are blamed for errors. Information is not freely available.

Mutual support and responsibility sharing at an optimizing maturity level is manifested
by project actors having the knowledge, opportunities, and competencies to make decisions
in the project’s best interests. Gains and pains are shared between project participants,
whereas at an initial maturity level, project actors only feel responsible for their own actions
and do have the mentality to share information and teach each other.

Conflict resolution and consensus decision-making as an integration capability are only
possible when the project participants share the same understanding of the state of the
project and its operating environment. Where maturity is optimizing, a clear process for
conflict resolution exists and project parties are able to resolve conflicts in a collaborative
manner. In contrast, when maturity is initial, the threat of litigation is always present and
conflicts often remain unsolved.

Technological and process integration capability
Big Room activities are an essential subcategory in integration capability creation through
geographical boundary action. If maturity is optimizing, Big Room activities are planned,
managed, and developed in a systematized manner, for example, through careful
optimization of the co-located spaces, predefined Big Room schedules, and work
facilitation. At an initial maturity level, experts work in silos, and Big Rooms are not
perceived as constructive environments.

Innovation processes, at an optimizing maturity level, originate from encouraging a
culture of innovation. In mature project network organizations, systematic processes for
innovation activities exist, and ideas that arise are collected in a systematized way. A suitable
incentive system is in place, in addition to the innovation coordinator role. Where maturity is
initial, innovation activities are unsystematic and random, and seen as trivial. Innovation
processes are not managed, and even if incentives are set, they fail to motivate.

Workshops, in contrast to ineffective meetings, are an integration mechanism in
collaborative projects, thus forming a part of integration capability. At an optimizing
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maturity level, several workshopmodels andmethods are available and used effectively, and
project actors receive workshop training. When a workshop takes place, it is well-planned,
facilitated, documented, and the results are communicated. In turn, when maturity is initial,
project participants are unable to differentiate between workshops and regular meetings.

Visual management and control is a core element of collaborative projects. If maturity is
optimizing, visual elements are systematically employed in strategic and operational project
management. Project members feel that visual management facilitates the flow of
information, whereas when maturity is initial, members are still learning to use visual
management systems, which are not systematically in use, either.

Use of collaboration and information-sharing technologies is one aspect in which the
creation of integration capabilities can be supported. The technologies used can be of various
types, but a common feature at an optimizing maturity level is that technologies automate
and facilitate effective project activities and support decision-making and knowledge
sharing. At an initial maturity level, the use of technologies is situational, and the systems
themselves are difficult and unintuitive to use. Informationmay be stored in a system, but it is
difficult to find when needed.

Utilizing Last Planner to manage schedules and coordination is a separate component of
integration capability based on the project practitioners’ views in our research. An indicator
of optimizing maturity is a clear and systematic process for using Last Planner, sufficient
experience and offering training to use it, in addition to constant development of the Last
Planner activities. When maturity is initial, the method is only used on individual occasions.

The target value design (TVD) process, as a collaborative design process involving clients,
users, designers, builders, and key subcontractors, was another integration capability
component identified by project practitioners and also by the literature. An optimizing
maturity level is manifested by TVD workshops, organized in Big Room environments as
integral to project activities. Work between parties is effortless. In turn, at an initial maturity
level, a significant part of the project network organization does not understand the core
benefits of the process nor is it fully familiar with it.

At an optimizing maturity level, scope creep management involves dedicating a person to
examine project-related change processes in relation to scope creep. When maturity is
optimizing, changes to the scope are also approved by the project board. If the maturity level
is initial, the management process pays no attention to scope creep.

Project risk management has an evident part to play in integration capability building.
When maturity is optimizing, the risk management process has a process owner who is
supported by risk management coordinators. Risk management is an integral part of daily
project activities, and risk owners are allocated whenever issues arise. The process also
includes opportunity management. Initial maturity is manifested by randomness, and risks
are not systematically monitored or prioritized.

Capability for continuous management and the adaptation of integration and collaboration
Learning investments and continuous reflection are essential for integration capability
creation, whereas continuous reflection and a philosophy of continuous improvement are
integral to collaborative projects. At an optimizing maturity level, project actors, also
managers, actively reflect on their roles and contributions in relation to project goals. Tools
are used to support the reflection process. If maturity is initial, reflection is not seen as
valuable during other project activities.

Planned adaptation is the last element in our model for assessing integration capability.
It refers to the ability to adapt both known and unknown factors in the project environment.
When maturity is optimizing, actions and processes are adjusted flexibly and quickly
whenever needed. In turn, at an initial maturity level, project activities are not actively nor
sufficiently monitored and adjusted.
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Practical validation: self-assessing integration capability in an inter-organizational project
network
In this section, we only present the results from two projects used for validation purposes,
since the integration capability assessment model itself was not further changed during the
validation phase. In practice, self-assessing the integration capability of an inter-
organizational project or project network took place in two phases. The first phase was a
questionnaire assessing the maturity level of the elements related to integration capability,
which was filled in individually by each selected key project practitioner. The second phase
was an evaluation workshop, in which the collective results were summarized, analyzed, and
further actions decided.

As Figures 3 and 4 show, the integration capability maturity level varied from one project
to another, but the highest scoreswere found in a project network engaged in IPD. In contrast,
lower maturity levels were found in a project using traditional contracting. The visual
presentation of the results also helps to evaluate the state of the integration within projects in
an easily approachable manner.

The practical experience of using collaborative project management practices varied
significantly in the researched inter-organizational projects, project networks, and project
management professionals. During the empirical work, there were indicators regarding the
value of the integration capability self-assessment model not necessarily being in the
outcomes of the assessment per se, but rather in the questions and insights it provoked among
the project management professionals. Furthermore, it was noted that the whole process of
assessing the integration capability operated as an integrative activity in itself. This included
both the integrative effects of the workshops where the results from the self-assessment
model were analyzed and the effects of individual project actors filling in the questionnaire
prior to the evaluation workshop. For example, one identified integrative effect originated
from the increased knowledge level, first, related to the elements of integration capability, and
second, related to identifying optimizing mature level project activities. Overall, using the
model provoked various insights among the participants related to enhancing project
practices in action, thus operating as an integrative activity.

Figure 3.
Elements of the
integration capability
and levels of maturity
for the first evaluated
project
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What we found during the model’s practical application was that self-assessing the
integration capability level could take place one or more times during a project. The
knowledge gained from the analysis can be used to design integrative activities and
interventions in strategically important or other selected areas, or simply to identify
components that need focused on during projects. As the integration capability level is not
static, as it fluctuates during different project phases, to get the most out of the assessment
exercise, it should be conducted several times during a project, with results from previous
rounds being compared and contrasted, and actions designed accordingly. If the integration
capability level is assessed only once during a project, the most fruitful phase, according to
our experiments, would be right at the beginning of the design or execution phase, whereby
the results may initiate activities enhancing the integration between project participants,
which eventually has the potential to improve project outcomes.

As a result, the practical application of the model proved that it actually worked in real
project settings. The project practitioners felt both the self-assessment process and the
respective results were insightful and provided essential information to further develop
actual project practices. It also resulted in the notion that the model could be used as an
integrative practice and as a tool for guiding improvements in project practices.

Conclusion and discussion
To conclude, the purpose of this study was, first, to identify the integration capability
dimensions within inter-organizational project networks, and second, to explore how the
integration capability in such networks can be self-assessed. The integration capability
dimensions were elaborated through an extensive systematic literature review of project
management- and construction management-related journals. Furthermore, a maturity
model for self-assessing integration capability was developed in cooperation with project
management professionals; the model was iteratively developed, tested, and validated in five
practical project settings.

This study advances our understanding of the components of inter-organizational
integration and the respective integration capabilities in temporary project network

Figure 4.
Elements of the

integration capability
and levels of maturity

for the second
evaluated project
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organizations, whereas the traditional integration literature (Galbraith, 1974; Lawrence and
Lorsch, 1967) has mainly focused on the intra-organizational integration of manufacturing
organizations (Bechky, 2006; Hietaj€arvi et al., 2017a).

As a practical andmanagerial implication, this study has created amodel that can be used
in assessing the integration capability of inter-organizational projects in various project
phases. The project practitioners who participated the empirical research thought the main
value of the self-assessment model was in its suitability for developing the project activities.
As one of the participants put it: “It is very valuable to know where we as a project are at the
moment. It enables us to develop the actions to achieve the next level.” Indeed, the assessment
points out, in a quantitative and visualizable form, the subcategories in which the project
parties perform well. Respectively, the focal areas for improvement activities can be
determined from the assessment results. Furthermore, the assessment model was found to
operate as an integrative activity in itself within an inter-organizational project. The results
are in line with the notion that the benefits of maturity assessment in the field of project
management lie in setting directions, prioritizing actions, and beginning cultural change,
rather than in primarily identifying the current level at which the project organization is
performing (Backlund et al., 2014).

Naturally, there are several limitations to this study. The literature that was
systematically analyzed only covered project management-related journals in addition to
one construction management journal. The research data were gathered through assessment
tool questionnaires and workshops, but the research efforts included no systematic
longitudinal analysis of the inter-organizational projects and the project network in question,
which represented different industries. A definite aim for future analysis would be to evaluate
how the use of the integration capability assessment model actually affects real-life project
practices. Moreover, the relations between the integration mechanisms and dimensions of
integration capability are a source for further research.
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