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Abstract: The purpose of this paper is to achieve an understanding of
integration in inter-organisational project networks. This paper encapsulates
scattered research streams concentrating on integration and adds to the
perspectives of integration studies towards inter-organisational project network
landscapes. The adopted research method is a systematic literature review
through a qualitative content analysis, which provides a conceptual framework
on integration in project networks. The framework includes eight concepts of
integration in project networks. The developed framework improves
understanding of how academic literature examines and comprehends
integration in inter-organisational project networks. Furthermore, this paper
shows that the research area is emerging and has until now focused mainly on
construction and infrastructure sectors in the project management literature.
The findings highlight consistent streams of discussion, gaps in knowledge, and
propose a need for further research. There are a limited number of efforts
towards creating a comprehensive understanding of how integration is
presented and takes place in practice in complex project networks. This paper
points out collaborative practices as the centre of academic attention. In
addition, it reveals a scarce attention on exhaustive themes such as integration
governance. This study creates a framework and common language for further
use for academics and practitioners.
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1 Introduction 

Projects that bring together various firms and organisational units are a highly pervasive 
and increasingly important organisational phenomenon (Ligthart et al., 2016; Manning, 
2017; Turkulainen et al., 2013). The role of such projects can be assumed to grow in the 
context of modern project management, since the importance of project network 
organisations is increasing in comparison to project-based firms (Manning, 2017). 
Furthermore, the nature of projects has changed, including ever more knowledge bases, 
technologies, and subsystems (Wikström et al., 2010). Several authors have called for 
new perspectives on how project networks are developed and managed in project 
business (Wikström et al., 2010). By definition, project networks are constituted of 
legally independent but operationally interdependent organisations and individuals, in 
strategically coordinated sets of teams and partner pools, sustaining beyond singular 
projects (Manning, 2017). 

Project cooperation and coordination processes are highly complex when involving 
many technologies and individual organisations, partners, and suppliers (Browning et al., 
2006; Wikström et al., 2010), coordination being vitally important in project networks 
(Hellgren and Stjernberg, 1995). The concept of project integration can be defined as the 
required process of ensuring that the various activities within a project are properly 
coordinated (Kirsila et al., 2007). Therefore, the need for integration in project networks 
is expected to be notable. However, previous research has overlooked the integration 
mechanisms of project networks (Bechky, 2006; Lumineau and Oliveira, 2018; Oliveira 
and Lumineau, 2017). Furthermore, integration-related perspectives in project 
management research appear to have been minimal up to now, and there is a clear need 
for more of such intake (Padalkar and Gopinath, 2016). Moreover, integration  
literature tradition (Galbraith, 1974; Lawrence and Lorsch, 1967) derives from 
manufacturing or production organisations, and the original integration theories focus on  
intra-organisational settings (Bechky, 2006; Hietajärvi et al., 2017). As will be elaborated 
in this study, integration in project networks has indeed gained more attention only 
recently in the field of project management, probably due to the changing temporary 
organisations landscape and growing need for coordination within. However, the project 
management literature covering the subject is multifaceted, suffering a lack of focus, and 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

there is a clear need for summarisation. Hence, in this paper we seek an improved 
understanding of which are the key perspectives, current emphasis, and potential gaps in 
integration of these rising forms of organisations. 

This paper is guided by the following research question: 

RQ How has integration been studied in the context of project networks in the 
academic project management literature during the past decades? 

Project management domain was chosen specifically as the centre of attention, since the 
main purpose was to elaborate how the concept of integration is demonstrated in a rising 
field of interest: inter-organisational projects and project networks. Through a systematic 
literature review and a qualitative content analysis, we identify streams of discussion and 
develop a conceptual framework for integration in project networks. The identified 
streams of literature and the gaps within have the ability to guide the development of 
further theoretical and managerial perspectives. This paper contributes theoretically to the 
academic discussions related to integration and coordination, project networks, temporary 
organisations, project management, and collaboration. 

The paper is structured as follows. First, the theoretical background of the subject is 
elaborated. Second, the research methodology and research process are presented. 
Thereafter, the results of a systematic literature review and answer to the research 
question are presented. Furthermore, a framework developed based on the analysis is 
presented. Finally, the achieved results based on the literature review are discussed, 
conclusions made and limitations of the study expressed. Also, avenues for further 
research are suggested. 

2 Theoretical background 

2.1 Integration 

Organisational integration is one of the most established concepts in the study and 
practice of management (Turkulainen and Ketokivi, 2012). The history of integration, 
especially systems integration, in project management practices dates back to the 1940s 
and a time when WWII and Cold War projects required more extensive integrative and 
management efforts than ever before (Johnson, 2013). Early integration theorists emerged 
in the 1960s and early 1970s, focusing on how large projects, organisations, and systems 
ought to be managed (Galbraith, 1974; Lawrence and Lorsch, 1967; Söderlund, 2012). 
Practical integration studies, such as via examining the factors and the managerial 
mechanisms affecting integration and the barriers to integration (Mitropoulos and Tatum, 
2000), or via elaborating organisational integration management through impersonal, 
personal, or group modes (Turkulainen et al., 2015), were introduced later on. 

Integration has a central place in several domains such as general management, 
strategy, organisational theory, operations management, and information systems (Barki 
and Pinsonneault, 2005). Integration management is also one of the ten PMBOK® 
knowledge areas (Project Management Institute, 2013). During the past decades, 
integration has received academic interest in the contexts of general management of 
multinational enterprises, of operations and supply chains, and of megaprojects, for 
example (Teerikangas and Geraldi, 2015). However, it is notable that the academic 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

discussion over the phenomenon has developed in silos, in somewhat independent 
streams (Teerikangas and Geraldi, 2015). 

One theoretical viewpoint on integration is to define it as sharing and processing 
information (Turkulainen et al., 2013). According to the integration literature basics, the 
greater the task uncertainty, the greater the amount of information processed during the 
task execution (Galbraith, 1974). Furthermore, as uncertainty increases, the organisation 
must respond to it by either decreasing the amount of processed information or by acting 
in a way that increases the capability to process information (Galbraith, 1974). When 
approaching integration as an information flow or as a flow of processing information 
and knowledge, integration mechanisms can be divided, amongst others, into vertical and 
lateral, e.g., horizontal integration; both integrative methods increase the organisation’s 
capability to process information (Galbraith, 1974; Turkulainen et al., 2013). Whereas 
creating unified processes is an example of vertical integration, horizontal integration 
refers to creating cross-functional teams, integrative departments, liaison roles, and 
increasing communication across units in meetings (Turkulainen et al., 2013). The goal 
of vertical integration is to create channels that move formalised and quantifiable data 
upwards to the organisation’s decision makers, whereas the goal of horizontal integration 
is to move the level of decision making down in the organisation (Galbraith, 1974). 

Another approach to integration is to define organisational integration either as the 
extent to which distinct and interdependent organisational components constitute a 
unified whole (Barki and Pinsonneault, 2005) or as the process to achieve unity of effort 
amongst the various subsystems (Lawrence and Lorsch, 1967). Whereas the perspective 
on integration is as a strategic objective, the achieved integration refers to the consensus 
across functions (Turkulainen and Ketokivi, 2012). Extensions to the organisational 
integration are the factors of human aspects and knowledge aspects; human aspects being 
essential due to the increasing collaboration of individuals, and knowledge aspects being 
required since the integration is facilitated by communication and knowledge sharing 
(Barki and Pinsonneault, 2005). Furthermore, notably even the early integration theorists 
had the notion that in this context organisational boundaries do not necessarily follow the 
respective legal boundaries (Lawrence and Lorsch, 1967), meaning integrative activities 
occur inter-organisationally. 

Whereas the early integration theories were developed in an intra-organisational 
setting of manufacturing companies, it is noteworthy that those theories do not fully 
capture the various dynamic aspects of the modern project network landscapes 
(Hietajärvi et al., 2017). Integration taking place across company boundaries is presented 
by establishing and using coordinating structures, technologies, processes, and practices 
in order to collaboratively support and manage the flows of information, goods, and 
services (Ahola et al., 2017). Furthermore, the academic stream of studying integration in 
the context of inter-organisational megaprojects has focused on analysing the ways in 
which integrative practices can help the participating organisations work more effectively 
together (Teerikangas and Geraldi, 2015). 

2.2 Integration and temporary project networks 

Temporary organisation can be defined as a setting in which skilled people work together 
for a limited time period in order to perform a complex task (Bakker, 2010; Jacobsson  
et al., 2015). All projects are temporary organisations, but not all temporary organisations  
 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

are projects (Bakker, 2010; Jacobsson et al., 2015). Temporariness is a key characteristic 
of an inter-organisational project, where the lead organisations select partner 
organisations in a flexible and reconfigurable manner (Ligthart et al., 2016). However, 
despite the temporary nature of an individual project, a collaborative network based on 
prior relationships remains within the partner organisations over the individual projects 
(Ligthart et al., 2016). Altogether, project networks may be viewed as a single  
inter-organisational project or as series of projects linked together by inter-organisational 
relationships (DeFillippi and Sydow, 2016). 

Traditionally projects have been considered as means to achieve specific targets by 
normative project management techniques and methods (Hellgren and Stjernberg, 1995). 
Furthermore, projects are processes of continuously redefining ends, and means to 
achieve them (Hellgren and Stjernberg, 1995). The latest developments indicate that the 
concept of projects should be analysed in relation to the end state – preferred, pursued, 
and actually achieved, with no predefined standard operating procedure (Lundin and 
Söderholm, 2013). Developing this idea further, it is suggested that the attention should 
be shifted from project management to project network management (Manning, 2017). 
Whereas complex solutions are typically produced by project networks, the success of the 
complex solutions delivery depends on the efficient functioning of the entire project 
network (Martinsuo and Ahola, 2010). How suppliers are integrated into the project 
network influences the success of the entire project (Martinsuo and Ahola, 2010). 

Temporary project network organisations are governed through networks of 
relationships rather than lines of authority, thus integration relies heavily on social 
mechanisms (Bechky, 2006). Moreover, project management firms, i.e., systems 
integrators, and contracts have been identified as the key means to integrate project 
networks (Oliveira and Lumineau, 2017). Through systems integration, organisations 
cope with uncertainty by dividing their system into smaller components and managing 
and integrating the interdependencies between these components (Davies and Mackenzie, 
2014). The most important face of systems integration nowadays are the activities 
through which components, skills, and knowledge produced by external organisations are 
integrated (Hobday et al., 2005). The complexity of the project can be defined by 
focusing on the project system’s components, the variety and number of and the 
interdependencies between these components, and the hierarchical levels in the system 
(Davies and Mackenzie, 2014). Moreover, scaling up the traditional project contracts has 
had a small positive impact on megaproject delivery, but further research efforts have 
recently been called for (Jobling and Smith, 2018). 

Project management research is focused on handling integration from two different 
viewpoints: first, through organisational integration and second, through technical, i.e., 
product and outcome related integration (Artto et al., 2016). Thereby, integration in a 
project context includes systems integration activities by integrating the work and 
capabilities of multiple suppliers in an organisational manner (Artto et al., 2016). 
Furthermore, in project context systems integration activities refer to integration activities 
in which products and services, provided by multiple suppliers, are integrated into the 
whole of a project, product, or solution (Artto et al., 2016; Davies and Mackenzie, 2014). 
Systems integration can be organised through a systems integrator, who organises and 
coordinates integration of various components (Davies et al., 2007). A systems integrator 
organisation can be organised as an in-house practice of a large and experienced client 
organisation, or, alternatively it can be organised as a temporary joint-venture 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

organisation (Teerikangas and Geraldi, 2015). Altogether, systems integration is one of 
the key capabilities of modern companies (Hobday et al., 2005; Wikström et al., 2010). 

3 Methodology 

This study is an attempt to summarise how the academic stream focusing on integration 
has studied the phenomenon in project networks during the past decades. The unit of 
analysis is an inter-organisational project network. The research method is a systematic 
literature review using qualitative content analysis, thus no new empirical results are 
presented in this study. 

3.1 Systematic literature review and qualitative content analysis 

A systematic literature review must include three key concepts, whereas it is required to 
be systematic, explicit, and reproducible. The literature review is defined as systematic 
when examinations of the existing information are done systematically, describing and 
justifying what is done. In addition, explicit criteria for article selection must be stated 
(Fink, 1998). 

According to Fink (1998), the following steps are crucial in systematic and 
reproducible literature reviews. First, identifying keywords based on the review’s 
purpose, and identifying subjects, titles, authors, publications, and study characteristics, 
as well as selecting the databases, are essential. Second, high quality studies are identified 
by setting practical or feasibility criteria and selecting methodological criteria. Third, the 
literature must be read and data collected in a standardised manner. Fourth, the review 
process must be reported on, and an explanation given of how the reliability and validity 
of the review were established. Clarifying and justifying the methods used to interpret the 
data are also required. Finally, the findings are to be analysed and reported (Fink, 1998). 

In qualitative content analysis it is essential to analyse all the material and decide for 
every part where in the coding frame it belongs to. Another essential part of the 
qualitative content analysis methodology is to involve the same sequence of steps every 
time: deciding on the research questions, selecting the material, building a coding frame, 
dividing the material into the units of coding, trying out the coding frame, evaluating and 
modifying the coding frame, conducting the main analysis, and interpreting and 
presenting the findings (Schreier, 2012). 

The main categories and subcategories in the coding frames can be specified either 
deductively or inductively, meaning either in a manner deciding the categories before 
elaborating the material or in a manner deciding the categories after exploring the 
material, or both (Schreier, 2012). In this study the categories were developed in an 
inductive manner. 

3.2 Sample selection and analysis 

The systematic literature review was conducted as follows. Since the aim of the study 
was to review what has been published on integration in the context of project networks, 
the journals included in the analysis were the ones focusing on the field of project 
management: International Journal of Project Management (IJPM), Project 
Management Journal (PMJ), International Journal of Managing Projects in Business 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

(IJMPB) and International Journal of Project Organisation and Management (IJPOM). 
These peer-reviewed sources were considered to provide high-impact, validated 
information on how project management discipline approaches integration. Field specific 
journals were deliberately delimited out of the study, since we did not want to go too 
deep on the field-specific discussion, but rather obtain a general view of the discourse in 
the project management domain. 

A database search was conducted by using the keywords ‘integration’ and ‘project’. 
The abovementioned keywords were to appear in the title, abstract, or keywords of the 
database entries. Included entries were the journal articles, thus entries such as book 
chapters were excluded. The time period on the database search was limited to this 
millennium, i.e., the searched articles had been published between the years 2000–2017. 
The scientific databases used in the search were Scopus for PMJ, IJMPB and IJPOM and 
Science Direct for IJPM. The initial search yielded 81 articles in IJPM, 11 articles in 
PMJ, 20 articles in IJMPB, and five articles in IJPOM. The articles were exported into 
NVivo software for further qualitative analysis. 

The first task during the analysis was to find out whether the article explored project 
networks – if not, the article in question was ruled out from further study. Each article 
and its context were carefully examined in terms of project and project network mode, in 
which the analysis focused. Thereby, the articles concerning, for example,  
intra-organisational integration, integration in project portfolio management, and 
integration in program management were excluded from the analysis. If the project mode 
was not clear, the article was included in the analysis. High quality literature reviews base 
the findings on the evidence that results from experimentation and systematic 
observation, thus opinions such as editorials must be excluded from the study (Fink, 
1998). Therefore, conceptual papers and thesis report notes were not included for further 
study. Thereby, the sample of articles analysed on the first round consisted of 41 articles 
in IJPM, five in PMJ, ten in IJMPB and for in IJPOM. The overview of the keyword 
search results and samples of analysed articles is presented in Table 1. 
Table 1 Details of 117 articles covering integration in the context of project networks 

identified in our study 

Journal 
Keyword 
hits in the 

search 

Articles removed 
based on initial 

analysis 

Sample of articles 
included in the first 
round of analysis 

Additional articles 
removed based on 

final analysis 

Final 
sample of 
articles 

IJPM 81 40 41 1 40 
PMJ 11 6 5 0 5 
IJMPB 20 10 10 1 9 
IJPOM 5 1 4 0 4 

The first round of analysis of the sample of articles proceeded as follows. All the 
mentions of integration within the articles were coded in NVivo in terms of which take 
on integration the mention in question had when compared to larger streams on 
integration literature. Therefore, a single article was often coded under several categories, 
depending on how many mentions of, and takes on, integration the article in question 
had. The initial coding resulted in 104 categories, and the sample of 60 articles was 
linked into these categories 268 times. Different concepts of integration appeared in the 
articles altogether 889 times, and were coded under the 104 initial categories. 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

During the second round of analysis, the main theoretical approach and perspective to 
integration was identified for each article and coded equivalently. The identification was 
done based on the initial coding and thoroughly examining the texts. Categories were 
combined on common themes, and as a result the number of categories could be reduced 
to eight main categories that each has a distinctive theme. These main categories 
summarise the main and primary perspective on integration each paper had, even though 
each paper had multiple angles on the subject, as the initial coding revealed. The criteria 
used for dividing the articles into the aggregate main categories and sub-categories were 
the dominating and shared common themes across each article. The categorisation 
process was also guided and supported by fundamental approaches and theoretical ideas 
concerning project networks (Browning et al., 2006; DeFillippi and Sydow, 2016; 
Galbraith, 1974; Ramasesh and Browning, 2014), discussed in more detail in section 4.1. 
During the second round of analysis, two papers were additionally excluded from the 
final sample of the analysed articles. Figure 1 presents how the final sample of articles is 
divided amongst the four journals: PMJ, IJPM, IJMPB and IJPOM. Figure 1 also shows 
the growing interest in the subject from 2010 up to 2017. 

Figure 1 Articles discussing integration in project networks, published annually in the selected 
journals (see online version for colours) 

 

Finally, a framework was developed based on the final coding generated during the 
second round of analysis. There are two ways of organising the qualitative research 
results, either by cases or by categories (Schreier, 2012). In this study the sources were 
classified into categories in order to build a conceptual framework, presented in detail in 
the next chapter. Since all the analysed articles had multiple viewpoints on integration in 
project networks, each article could have been classified in various ways and in most of 
the cases under several different classes. However, the decision about the classification 
was made based on the main theme in the article. Hence, the clusters and categories are 
partly overlapping. The complete research process is presented in Figure 2. 

 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

Figure 2 Research process (see online version for colours) 

 

Figure 3 Empirical approach of the analysed articles (see online version for colours) 

 

Figure 4 Industrial sector of the analysed articles (see online version for colours) 

 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

The empirical approach of the final sample of articles is presented in Figure 3. The 
majority of the articles used qualitative methods or case studies as the empirical data 
source and approach for analysis. Furthermore, the industrial sector of the final sample of 
articles is presented in Figure 4. Notably, the majority of the studies had focused on the 
construction or infrastructure sectors. 

4 Results 

4.1 Developing a conceptual framework: integration in inter-organisational 
project networks 

When developing a framework of project network integration based on the content 
analysis of the articles fundamental theoretical notions and ideas with regard to  
inter-organisational project networks were utilised as starting points for the reasoning and 
in elaborating the categories. First, the notion of a project being dividable into five 
subsystems: product subsystem, process subsystem, organisation subsystem, goals 
subsystem, and tools subsystem (Browning et al., 2006; Ramasesh and Browning, 2014), 
was used as a theoretical starting point. This perspective’s approach highlights the 
importance of integrating the identified separate subsystems and is visible in our 
separation of systems integration from process and knowledge and relational integration. 
Another starting point was the theoretical ideas of horizontal and vertical integration 
presented by Galbraith (1974), even though the original context is an intra-organisational 
setting. Particularly, the supplier integration and integration governance clusters resonate 
with this separation. Third theoretical starting point that guided our reasoning was the 
suggested classification of project network governance under responsibilities, routines, 
roles and relations (DeFillippi and Sydow, 2016). The perspective of governance and its 
classification is particularly explicit in our division of contractual integration, quantified 
support for decision making, integration governance and team integration. Following the 
abovementioned lines of reasoning as a theoretical foundation, the conceptual framework 
was outlined. Most of the articles could have been classified under several clusters in our 
framework, however, the most suitable one was chosen based on the theoretical approach 
and content that was dominant in each paper. The framework developed is presented in 
Table 2 and opened up in detail in the following chapters. The distribution of the 
identified clusters over the analysed time period is illustrated in Figure 5. 

4.2 Integration governance 

The articles our analysis identified examining various perspectives related to governance 
of integration were the works of Demirkesen and Ozorhon (2017), Kirsila et al. (2007), 
Hietajärvi et al. (2017) and Artto et al. (2016). It was surprising to find that only four 
sources covered the subject, and from varying viewpoints. One article developed a 
framework for identifying social and technical aspects of integration in the project 
management concept (Kirsila et al., 2007). Integration management components were 
proposed and the respective effects on project management performance evaluated 
(Demirkesen and Ozorhon, 2017). One source covered how integration is managed from 
a project phase up to the operations phase in an inter-organisational entity and identified  
 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

the project phase integration mechanisms, which facilitate value creation in the 
operations phase (Artto et al., 2016). Furthermore, one study of integration dynamics 
revealed how integration mechanisms were adopted and how the mechanisms were 
adjusted during an alliance project (Hietajärvi et al., 2017). 

4.2.1 Contractual integration 

The two papers recognised to cover contractual integration were the works of Carpintero 
and Petersen (2015) and Clifton and Duffield (2006). Two alternative models organising 
public-private-partnership (PPP) infrastructure projects and the respective implications on 
project management were evaluated (Carpintero and Petersen, 2015). Also, integrating 
the project alliance principles into PPP projects was studied (Clifton and Duffield, 2006). 
Notably both of the papers dealt with PPP projects, and other contractual or procurement 
related perspectives seemed to be mostly absent within the analysed sources. 

4.2.2 Relational integration 
One of the most evident streams of research pinpointed in our analysis was relational 
integration. The references in this cluster examined behavioural integration, 
collaboration, and various aspects related to the abovementioned. In addition, 
organisational integration in relation to the behavioural and relationship aspects was 
examined in the articles. The sources focusing on relational integration were the works of 
Zou et al. (2014), Gustavsson and Gohary (2012), Suprapto et al. (2015a, 2015b), 
Mollaoglu et al. (2015), Mesa et al. (2016), Aagaard et al. (2014), Manu et al. (2015), 
Oraee et al. (2017), Bygstad and Lanestedt (2009) and Li et al. (2001). 

Interestingly, an inter-team collaborative process was discovered as essential to 
improving the project success (Suprapto et al., 2015a). Project outcomes were identified 
to be very sensitive to collaborative practices such as communication, alignment of 
interests, team working, trust, and pain/gain sharing (Mesa et al., 2016). Furthermore, 
building strong collaboration and integration between an IT service providing 
organisation and external users during the IT project phase was recognised as key to 
service innovations (Bygstad and Lanestedt, 2009). 

Trust was proposed to be the key in enabling collaboration, integration, and the 
respective benefits, and issues influencing the development of trust were introduced in 
the analysed literature (Manu et al., 2015). Partnering as a form of promoting 
collaboration and integration, barriers, and tools to partnering were recognised (Li et al., 
2001; Mollaoglu et al., 2015). Altogether, the literature presents collaborative project 
practices and how collaboration can be enhanced in practice (Aagaard et al., 2014; 
Gustavsson and Gohary, 2012). In addition, the project management practitioner’s 
perspectives on the importance of collaborative practices were examined and listed 
(Suprapto et al., 2015b). Relationship management and organisational integration in PPPs 
were discussed in one source (Zou et al., 2014). 

BIM being identified as an integrative technology, the main part of the literature up to 
now has focused on technology as a collaboration antecedent in BIM based collaboration 
networks, overlooking viewpoints of project-related and managerial antecedents (Oraee 
et al., 2017). 

 
 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

 
Table 2 Results of the literature review – a conceptual framework on integration of project 

networks 
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Figure 5 Articles related to clusters of the developed framework, published annually (see online 
version for colours) 

 

4.2.3 Team integration 

The sources identified examining integrated teams were the works of Buvik and Rolfsen 
(2015), Khairil et al. (2015), Aapaoja et al. (2013), Baiden et al. (2006) and Baiden and 
Price (2011). The articles focusing on team integration also covered the issue of 
knowledge integration and collaboration. However, team integration being an established 
concept, and the articles covering relatively practical building blocks for the respective 
integration, it was given its own classification in our analysis. 

The key facilitators for team integration were pinpointed in the literature: prior 
relationships and shared experience enabling the development of trust between the team 
members (Buvik and Rolfsen, 2015). Twelve characteristics of an integrated team were 
identified and cornerstones of developing integrated teams defined (Aapaoja et al., 2013). 
The literature related to team integration was rather practical, since even the managerial 
practices resulting in full or partial team integration or fragmentation were identified 
(Baiden et al., 2006). The key indicators influencing the success of a team integration in 
construction projects were recognised as being single team focus and objectives, trust and 
respect, commitment from top management, free flow of communication, and no blame 
culture (Khairil et al., 2015). In addition, the framework for influencing the indicators 
was identified: it can take place through team formation, contractual model, teamwork 
principle, and operational monitoring (Khairil et al., 2015). However, a call for more 
research related to the factors that directly affect the impact on integrated teamwork 
effectiveness was raised (Baiden and Price, 2011). Altogether, the stream of literature on 
team integration appeared to have one of the highest levels of coherency and to provide 
probably some of the most practical managerial implications amongst the analysed 
literature. 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

4.2.4 Process and knowledge integration 

The research papers discovered that focused on knowledge integration were the works of 
Enberg (2012), Fuller et al. (2011), Ratcheva (2009), Bony (2010), Di Vincenzo and 
Mascia (2012) and Ndoni and Elhag (2010). Knowledge integration enablers and 
activities were identified in the literature (Enberg, 2012; Ndoni and Elhag, 2010; 
Ratcheva, 2009), in addition to examining how knowledge integration fosters learning in 
a project context (Fuller et al., 2011). It was also discussed how national context affects 
the integration of project management (Bony, 2010) and how social capital affects 
knowledge integration (Di Vincenzo and Mascia, 2012). 

Sources covering different viewpoints related to process integration were 
distinguished as being the works of Yang et al. (2006), Austin et al. (2002), Dyer (2017), 
Kamara et al. (2001), Kleiss and Imura (2006), Currie (2003), Wagner et al. (2017), 
Arashpour et al. (2016, 2017), Salaka and Prabhu (2008), Demir et al. (2015), Rajablu  
et al. (2017) and Yeo et al. (2016). 

Process integration was examined through several different perspectives in the 
analysed literature. Three articles elaborated on the integration of IT systems into 
business processes, especially the integration of IT systems with each other in order to 
provide better support for business processes, and integration of software applications 
with the existing processes and partners in a business network (Currie, 2003; Wagner  
et al., 2017). Furthermore the definition of a unified process and tools for supporting 
organisations to manage integration of existing software applications were discussed 
(Salaka and Prabhu, 2008). Also, integration and automation within and between work 
functions in projects were analysed, the results being that levels of technology usage in 
projects had positive associations on project outcomes (Yang et al., 2006). One article 
suggested a process and management model for successful stakeholder integration 
(Rajablu et al., 2017). 

Another major perspective on process integration within project networks was 
integration of risk management. Integration of risk management practices and processes 
between different construction sites was suggested, in order to gain better results 
(Arashpour et al., 2017). Integrating risk management practices and processes to other 
project management processes was evaluated in a risk management capability maturity 
model (Yeo et al., 2016). Furthermore, it was recommended to put an emphasis on 
managing the risks related to coordination activities within different project sites 
(Arashpour et al., 2016). Stakeholder analysis and risk management were proposed to be 
integrated trough extended power-interest-matrix (Demir et al., 2015). An alternative 
standpoint of megaproject risk management, managing stakeholder cultural aspects and 
social responsibilities, and integrating this aspect to the risk management process, was 
introduced in the literature (Dyer, 2017). 

Articles also elaborated on the perspectives of integration of planning, construction, 
and operations processes within a construction project. A framework for integrating 
planning, construction, and operations processes, in addition to a technique for 
integrating planning and construction processes, was introduced in the literature (Austin 
et al., 2002; Kamara et al., 2001). It was proven that the investment lifecycle costs could 
be reduced via integrating the planning, construction, and operations phases of an 
infrastructure investment project (Kleiss and Imura, 2006). 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

4.2.5 Supplier integration 

The sources in which the main perspective was identified to be supplier integration were 
the works of Martinsuo and Ahola (2010), Ahola et al. (2017), Zerjav (2015) and Zuo et 
al. (2009). Even though the articles were categorised under supplier integration, the 
sources mainly focused on horizontal integration perspectives, thus they did not elaborate 
on supply chain integration in a traditional sense. Supplier integration was defined as 
collaboration and control between the project contractor and supplier during project 
execution (Martinsuo and Ahola, 2010). Managerial strategies were proposed in order to 
achieve upstream operational integration, being resource allocation, collaborative 
arrangements such as alliances, and collaborative problem solving (Zerjav, 2015). A 
more reflective supply chain management and project management approach in building 
an integrated supply chain were also called for (Zuo et al., 2009). Altogether, one article 
mentioned that the integrative activities identified in previous empirical research, aiming 
at supplier integration, varied considerably amongst individual studies (Ahola et al., 
2017), which can also be concluded based on our analysis. 

4.2.5.1 Systems integration 
The sources we discovered to be examining systems integration in complex project 
networks were the works of Liinamaa and Gustafsson (2010), Brady and Davies (2014) 
and Davies and Mackenzie (2014). Yet again, it was surprising to find only three articles 
focusing on this subject. 

Systems integration as a structure and process for coping with project complexity was 
defined in one article (Davies and Mackenzie, 2014). It was noted that the practical 
approaches to systems integration may vary, however, some common practices to 
manage the structural and dynamic complexity of large projects could be identified 
(Brady and Davies, 2014). Furthermore, the social dimension of systems integration was 
examined, the findings being that understanding and managing the customer needs as a 
part of systems integration had significant positive impacts on project outcomes 
(Liinamaa and Gustafsson, 2010). 

4.3 Quantified support for decision making 

Probably the most divergent stream of literature we identified was classified under the 
umbrella of quantified support for decision making. The references in the cluster in 
question focusing on quantified support for decision making were the works of Hazir 
(2015), Batselier and Vanhoucke (2017), Caron et al. (2016), Wang et al. (2007), 
Magnaye et al. (2014), Cardenas et al. (2017), Lu et al. (2016), Caron et al. (2013), 
Vanhoucke (2012) and Espinoza (2014). The sources examined different perspectives on 
moving formalised and quantified data upwards in the organisation, thus providing 
quantified data to support the decision making process as defined by Galbraith 
(Galbraith, 1974). 

Improving project control mechanisms by integrating data and knowledge were one 
major standpoint in the stream of literature in question (Caron et al., 2013, 2016; Hazir, 
2015). In addition, an information integration model for electronic commerce application  
 
 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

was developed (Wang et al., 2007). Integration of project control and forecasting 
mechanisms were examined (Batselier and Vanhoucke, 2017), as well as integration of 
scheduling and financing functions of project management (Lu et al., 2016). Furthermore, 
the measuring of project control efficiency was also researched (Vanhoucke, 2012). An 
approach and a tool for evaluating the state of system integration was analysed (Magnaye 
et al., 2014). A model for quantifying the project risks and their effect to predict cash 
flows were introduced (Espinoza, 2014). Furthermore, a prediction and diagnosis model 
enabling decision making in infrastructure projects was generated in one source 
(Cardenas et al., 2017). 

5 Discussion 

In this paper, we have developed an improved understanding of the conceptual positions, 
which can be taken both in research and in practice as integrating complex project 
networks. Our analysis has revealed both theoretical and practical saturation points and 
avenues for further research efforts. The paper has proven the research area is an 
emerging one in the field of project management, gaining growing attention during this 
decade, where the empirical input has until recently mainly comes from construction and 
infrastructure sectors. However, our analysis also stresses the importance of providing 
further academic research, which has more variations in empirical standpoints, industries 
covered, and in research methods, but which has more established theoretical standpoints. 

The conducted systematic literature review and qualitative content analysis of 60 
articles ended up in proposing a framework umbrella for integration of project networks. 
The streams of the literature were identified and grouped around the following clusters, 
forming a conceptual framework: integration governance, contractual integration, 
systems integration, relational integration, team integration, process and knowledge 
integration, supplier integration, and quantified support for decision making. As stated 
earlier, the streams are partly overlapping but, according to our analysis, consistent 
enough. 

Altogether, this paper makes eight main contributions to how integration is 
represented in the context of project networks. The contributions are presented in  
Table 3. 
Table 3 Contributions to how integration is represented in the context of project networks 

Contributions to how integration is represented in the context of project networks 

• Expanding empirical viewpoints for more industrial sectors are called for 
• Clarity is called for on the performance effects of integration in project networks 
• Only a vague representation on integration can be achieved in project networks 
• No consensus on integration governance 
• Under-representation of contractual issues and respective implications on integration 
• Most consistent stream focuses on team integration 
• Integration in project networks is mainly about collaboration, relationship and behavioural 

aspects 
• No theoretical coherence on integration in project networks 



   

 

   

   
 

   

   

 

   

 

 

    
 
 

   

   
 

   

   

 

   

       
 

First, one of the most striking notions was that the approaches on integration in project 
networks are not theoretically consistent, proven alone by the amount of categories in the 
initial coding. Each analysed article had examined integration from its original viewpoint 
without any clear consensus on theoretical lenses or even the terminology used. 
Terminology referring to the same aspects of integration differed from paper to paper. 
Furthermore, articles focusing on the same integration-related phenomenon used different 
terminologies and theoretical lenses. 

Second and in contrast, coherently, integration in project networks seems to be 
mainly about collaboration, in addition to the relationship and behavioural aspects of and 
between individuals. Analysis revealed collaboration as the universal theme within the 
articles, overlapping most of the streams in the conceptual framework, and even the 
individual articles. Interestingly, even the articles focusing on providing quantified 
support for decision making analysed how data and knowledge can be integrated. 

Third, the most consistent stream of academic discussion appeared to focus on team 
integration. Furthermore, some of the most practical managerial recommendations were 
provided in relation to team integration. In addition, team integration was the most 
evident stream of analysed literature, which addressed the state variable of integration as 
defined by, for example, Turkulainen and Ketokivi (2012). The maturity levels of the 
achieved team integration (Baiden et al., 2006; Baiden and Price, 2011) represent a good 
example of how the state of integration could be evaluated and measured. 

Fourth, we could not find a clear consensus on how integration ought to be governed 
in project networks. Surprisingly few articles covered the issue at all, while the 
perspectives on it were not coherent. The framework stream focusing on systems 
integration had developed the most evident efforts in this direction. Furthermore, the 
review revealed only one attempt to grasp the elements of integration dynamics 
(Hietajärvi et al., 2017). One explanation for this might be the fact that project networks 
differ in complexity, seriality, variety, and other aspects (Manning, 2017). Further 
research is required, however, on whether some common framework can be identified on 
governing project networks integration. 

Fifth, clarity is called for on what are the performance effects of integration in project 
networks. Some authors have elaborated the field (Mesa et al., 2016; Suprapto et al., 
2015a), however more intakes are needed. Previous studies have identified integration as 
central to the performance of a network, but not solely ensuring a good performance: 
Well-performing organisations do not constitute a well-performing network without 
integration; however, integrated network does not perform well if the individual 
organisations perform poorly (Provan and Milward, 1995). In addition, network structure 
in terms of centralised integration and direct external control, and network context, has 
proven to have direct consequences on network effectiveness (Provan and Milward, 
1995). Furthermore, referring to the outcomes of integration, empirical findings in the 
field of operations management suggest that even though the level of achieved integration 
has a positive effect on operational performance, the performance effect varies from one 
performance dimension to the next (Turkulainen and Ketokivi, 2012). Which are the 
respective dimensions and effects in the field of project networks? 

Sixth, there seems to be clear under-representation of contractual issues related to 
project networks and the respective implications on integration activities. Only two 
sources elaborated the issue (Carpintero and Petersen, 2015; Clifton and Duffield, 2006). 
Even though, by definition, the project networks consist of legally independent 



   

 

   

   
 

   

   

 

   

 

    
 
 

   

   
 

   

   

 

   

       
 

organisations (Manning, 2017), there is a clear need for intakes examining contractual 
and procurement-related issues. 

Furthermore, expanding empirical viewpoints for industrial sectors other than 
construction and infrastructure is called for, which is our seventh contribution. The vast 
majority, nearly 60%, of the articles examined construction industry or infrastructure 
projects. This is understandable since the projects in the industries in question are large 
entities, involving multiple stakeholders, and the industries are rather traditional. 
However, emerging fields such as studies on integration related to digitalisation efforts 
and integration of IT systems and business processes were hard to come by in the 
analysed project management related journals, and only a few articles covered these sorts 
of issues. Although, we are aware the sample of industrial sectors may be biased due to 
the fact we reviewed only project management related journals. 

Eighth and finally, a vague representation exists on how integration can actually be 
achieved in project networks. In other words, the analysed literature does not 
comprehensively answer the question of how the process of integration actually takes 
place, nevertheless how it ought to be managed. We could not find a coherent 
representation of what the essential steps are in order to actually achieve integration in 
project networks and which is closest to the exact process of achieving the unity of effort 
as defined by Lawrence and Lorsch (1967). 

6 Conclusions 

To conclude, whereas the production system of complex products must be created and 
implemented before it is possible to produce any products at all, similarly, and even more 
importantly, the project or system of producing the complex products must be carefully 
developed and implemented (Browning et al., 2006). However, according to this study, 
the vast integration literature up to now provides only fragmented perspectives on how 
the integration of a project network is optimally built, coordinated, managed, and 
measured. The framework developed in this study can be used as a basis for developing 
and implementing the integration efforts in a project network. However, the categories in 
the developed framework, and respective connections between the categories, are an 
avenue for further research. Nevertheless, more systematic research efforts on how to 
build, manage, and measure integration in project networks are called for. 

Finally, this study has its limitations. First, the analysis is based only on articles 
published in project management related journals. The purpose of the analysis was to 
grasp the current discourse on project network integration especially in the general 
project management discipline. However, the authors were aware this excludes some 
major streams of field-specific discussion on integration, for example in operations 
management, industrial marketing management and construction related journals. 

Another limitation of this study is that the proposed streams of discussion and the 
developed conceptual framework have not been tested in practice. An avenue for further 
research is to gain empirical evidence and develop the framework, respectively. 
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