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Abstract: 

Adequately managing project interdependencies among diverse and simultaneous projects is deemed critical for 

successful implementation of project portfolios. The challenge is significant because it may entail managing a complex 

network of project interdependencies that keeps changing over time. The present study investigates the managerial 

challenges that may undermine effective management of project interdependencies in IT/IS project portfolios. The 

investigation is based on evidence from reviewing relevant literature and documented studies associated with managing 

project interdependencies. The main contribution of this study is to discuss three managerial challenges of project 

interdependencies in project portfolios. We discuss the challenges from three perspectives: types of interdependencies; 

patterns of interaction in interdependencies; and cost/benefit impact of project interdependencies. 
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1. Introduction 

Although there is much research available about inter-project dependencies, there are still many questions to be solved 

concerning how to handle these interdependencies. In this context, effective management of project interdependencies 

is deemed critical for successfully implemented project portfolios [1]–[6] especially under conditions of dynamic 

environment [7], [8] and increased uncertainties [9]. This implies the need of having a proper organizational 

arrangement to secure adequate control over the portfolio development cycle, and it also implies the need to maintain 

continuous coordination among various interdependent activities and tasks in the portfolio. Coordination, in this sense, 

is defined as “the act of managing interdependencies between activities performed to achieve a goal” [10, p. 361]. 

Considering this definition and the fact that every project portfolio is a goal driven endeavor [11], it can be realized that 

goals maintained by interdependent projects are naturally parts of an overall goal specified at the portfolio level. 

Consequently, any change in the portfolio goal will likely result in other project interdependencies being added, 

modified, or dropped. For instance, a sudden change in the portfolio goal (due to change in market conditions) may 

impact the priority and scope of some projects and to some extent may add or exclude some others. In effect, this may 

end in a situation where effectively managing interdependencies between relevant projects is needed for the portfolio to 

progress and perform efficiently. Under such circumstances, managing a large network of project interdependencies is 

more complex, difficult to control, and easy to get wrong [12]–[14]. Guo [15] supports this view by considering 

interdependency management a significant issue when software systems grow large in scale and complexity. Meantime, 

less attention to project interdependencies can result in a skewed portfolio direction leading away from the intended 

objectives of combining the projects [16]. The study aims to highlight the managerial issues concerning the 

management of project interdependencies between projects comprising an IT/IS project portfolio. The research question 

for this study is: What are the managerial challenges in managing project interdependencies as project 

interconnectedness is crucial for any IT/IS project portfolio to succeed? 

2. Research method  

To address the research question and to identify the possible obstacles that managers may face while managing a 

portfolio of IT/IS projects with multiple project interdependencies, it is important to first gain deeper knowledge in the 

following areas. 

(1) The emerging need for project portfolio management;  

(2) Project interdependencies and their subsequent characterization; 

(3) Results from poor management of project interdependencies;   

(4) Barriers to effective management of project interdependencies.  

To advance our knowledge in the previously mentioned areas and to provide a comprehensive summary of the related 

literature, we have used Webster et al. [17] guiding principles for conducting the literature review. In the first search 

round, the Google Scholar search engine was used to identify articles that partially or thoroughly relate to the topic 

under investigation (i.e. project interdependency management within IT/IS project portfolio context). The search was 

conducted between the years 2000 and 2015 since there has been a significant improvement in the IT/IS sector during 

these years. In a similar vein, other contexts including program management and multi-project management, and new 

product/service development, were also investigated for their close similarity to project portfolio management. As one 

stream of the studies have used the term “interaction” as equivalent to the term “interdependency” (such as [14], [18], 

[19]), we considered the use of both terms during the search process. In this regard, we conducted the search using a 

combination of keywords including “inter-project dependency”, “inter-project interdependency”, “project 

interdependency”, and “project interaction” together with their corresponding plural forms. Based on the first search 

round, we extended the search in the databases of International Journal of Project Management, Project Management 

Journal, and Association for Information Systems AIS Electronic Library, as these journals were a major source for the 

targeted articles. This has resulted in a total of 187 publications (i.e. research articles, books, and thesis works). After 
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thoroughly reading through each study’s abstraction and conclusion, 81 publications were excluded since only peer-

reviewed articles were considered.       

The article is structured as follows. In the third section, we present the concept of project portfolio management and its 

growing acceptance among IT-intensive organizations. In the forth section, we provide a closer view of project 

interdependencies including their types, patterns of interaction, benefits, and complexity considerations. The fifth 

section highlights the negative impacts of ineffective management of project interdependencies. In the sixth section, we 

highlight issues that might impede effective management of project interdependencies. Finally, we provide a 

comprehensive discussion of the potential role that project interdependencies can play in the performance of project 

portfolios.   

3. An overview of project portfolio management  

Nowadays, Information System and Technology (IS&T) projects dominate many industries and particularly those 

operating in high competitive markets such as new product/service development organizations with high-technology 

end-products. In such multi-project environments, the number of projects tends to be high, they hold similar 

characteristics, share common resources, and are greatly dependent [20]–[22]. Projects of this form are often assembled 

into group(s) or portfolio(s) of projects in which they tend to be closely coordinated and concurrently implemented to 

secure the ultimate goal by which they were selected and grouped. A project portfolio approach offers a holistic 

multilevel perspective on how projects can be effectively proposed, prioritized, combined, and later carried out to fulfill 

the organization’s aim and purpose [23]. For instance, implementing a large Enterprise System (ES) (to improve the 

business competitiveness of an organization) may include multiple interrelated projects ranging from large-scale 

projects, like IT networking, IT security, and a possible combination of ERP, CRM, HRM, and SCM systems, to 

relatively small projects such as business intelligence and knowledge management applications. In carrying out such 

projects, organizations may find it practical to consider a portfolio approach for a better arrangement and 

synchronization of their projects. From a management perspective, implementing such a system would entail 

organization-wide involvement coupled with extensive efforts to manage a substantial number of project interactions 

that keep changing and increasing over time [4], [24]. The changes may, for instance, be due to unexpected 

external/internal conditions. Prior research on project portfolio management has considered interdependencies between 

projects a critical aspect in the planning and successful implementation of project portfolios [7], [14], [18], [25]–[27] 

paying much attention to interdependencies caused by simultaneous utilization of scarce resources [14], [19], [28], [29].  

4. Project interdependencies within a project portfolio environment 

In general, project interdependencies may exist when one project is partially or wholly being influenced by another 

project(s) for its development or, literally, when “the success of a project depends upon other project(s)” [2, p. 556]. 

Interdependencies between projects may occur at different project levels including tasks, objectives, alliance, and even 

at a project level as whole [25], [30], [31]. For instance, prior to commencing a task in Project A, another task in Project 

B has to be performed first. This form of serial relationship between the two tasks is recognized as sequential 

interdependence (Fig. 1, subsection 4.2) where one entity produces an output necessary for the progress of another 

entity [32]. Other forms of interdependence between projects are presented in subsection 4.2.  

The existence of such interrelationships connecting different projects is usually associated with a shared portfolio goal 

or benefits that can be reached through the interactions between these projects [33], [34]. For example, sharing scarce 

resources among multiple projects will probably result in an overall cost saving meantime the opportunities of new 

knowledge being generated would be increased. Such economic and strategic benefits tend to be on top of many 

discussions that both researchers and practitioners would acknowledge as essential for any project portfolio to succeed. 

However, increasing the connectivity between projects (where each project has its unique number of constraints and 

risks), can be a source of further benefits but in the meantime could be a source of management difficulty.     
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Project portfolios are not only influenced by their immediate environment; instead, they are likely to interact with the 

external environment as well. According to this view, Gear et al. [34] emphasized that interdependencies between 

projects can either be influenced by factors external to the organization or by factors internal to the organization. 

External interdependencies can “arise over time from overall social and economic changes which have effects that cut 

across many, if not all, subsets of the project set” while internal interdependencies can “arise if the resource 

requirements and/or the benefits of one project are thought to be significantly affected in magnitude and/or timing by 

the selection or rejection decisions relating to one or more of other projects in the set” [34, p. 739]. As an example for 

external interdependencies, a sudden change in market conditions could lead to priority variations in the projects 

comprising a portfolio. Consequently, some project interdependencies, if not all, will be forced to adapt to these 

changes. As an example of internal interdependencies, an unexpected delay in one project could affect other dependent 

projects (in the portfolio) leading to an overall delay in the completion time of a new product or service.   

Interdependencies between projects are likely to vary in their types, patterns of interaction, and the cost/benefit returns 

that they might produce. In the following subsections, a thematic analysis based on close study of the corresponding 

literature are presented and discussed.  First, a brief description of different types of project interdependencies are 

presented to understand the importance and applications of each type. Different interaction patterns can take place as a 

result of projects being interdependent; this is another important issue to be highlighted in the second subsection. 

Cost/Benefit effects (as outcomes of the interaction process) constitute a crucial aspect to consider; this matter is 

presented in the third subsection.  

4.1 Types of interdependencies  

This section provides a description of various types of interdependencies that may exist between different kinds of 

projects across a portfolio of IT/IS projects. Among the interdependency types frequently discussed in the literature are: 

resource interdependencies; technology interdependencies; technical interdependencies; market interdependencies; and 

learning-based interdependencies.   

Resource Interdependencies: result from sharing common resources across multiple projects or “wait for scarce 

resources until they are released by another project” [2, p. 556]. It is common that such interdependencies arise in  an 

effort to cut the total portfolio cost [35]. Example: an expert who is taking part in different projects can simultaneously 

work on more than one project. Otherwise, each project is required to wait until that expert is released. Interaction 

effects: sharing the expert cost among the projects would lead to an overall cost reduction while the portfolio is in 

progress. Authors: [2], [19], [22], [28]–[30], [34], [36]–[41]. 

Technology Interdependencies: this type of interdependencies helps to leverage technical knowledge across multiple 

projects [22], [30]. Technology interdependencies are more frequent in technology provider companies due to their 

important role of enhancing technical collaboration and knowledge diffusion across projects. Example: a project of 

developing a new-generation of CPUs is likely to be dependent on another project developing a new operating system 

release. Both projects should complement one another by sharing the design knowledge of their components to produce 

a reliable computer. Interaction effects: the knowledge diffusion represented by knowledge sharing between the two 

projects would result in building a reliable computer. Authors: [22], [30]. 

Technical Interdependencies: occurs when the technical success/failure in one project affects the probability of 

success/failure in another project [28]. In another word, the output generated by one project is a determinant of the 

success of another project. Example: the implementation of a Data Warehouse (DW) system will probably require 

connecting to other enterprise-wide systems in an effort to capture and store different types of information for future 

use. Meantime, another project is to implement a Business Intelligence (BI) tool that relies on data being accurately 

captured and stored by the DW system. In this sense, the DW project is more significant since it can either limit or 

support the success of the BI project.  Interaction effects: the interaction can either lead to positive or negative outcomes 

depending on the behavior of the leading project. Authors: [2], [13], [19], [28], [29], [35], [36], [38], [42]–[44].  
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Market Interdependencies: stem from market-related conditions that may impose additional challenges on project(s). 

Therefore, the affected project(s) might have to be reconfigured to address these conditions. Reconfiguration can take 

different forms including new product diffusion into an already existing products’ market or a product utilizing a 

current product’s market knowledge [22]. Example: the installation of a project capable of providing advanced digital 

communication solutions is inevitably going to break up a project capable of providing analog communication. 

Interaction effects: linked to this example, and as an effect, the organization will gain a competitive advantage by 

offering innovative services in the presence of their digital communication platform. Authors: [22], [25], [31]. 

Learning-based Interdependencies: stem from the need to incorporate the capabilities and knowledge gained from 

another project. Example: It can be more beneficial, for a service development team, to utilize the available knowledge 

(documentations and expertise) of a previous project in order to develop a new service with more attractive features. 

Interaction effects: learning through previously completed projects would lead to knowledge diffusion and innovation. 

Authors: [2], [13]. 

In Table 1, a summary of the different types of project interdependencies can be seen, together with the number of 

references per each. 

 
Table 1.  Summary of types of project interdependencies 

Category Description Number of 

References 

Resource 

interdependencies 

This type of interdependency occurs when there is a need to 

share resources or wait for scarce resources until another project 

releases them 

12 

Technology 

interdependencies 

The need to leverage common technology across multiple 

projects 

7 

Technical 

interdependencies 

Occurs when the technical success in one activity affects the 

probability of success in another activity 

11 

Market 

interdependencies 

Stems from a new product diffusion into an already existing 

product market or a product utilizing a current product’s market 

knowledge 

3 

Learning-based 

interdependencies 

The need to incorporate the capabilities and knowledge gained 

through another project   

2 

4.2 Patterns of interaction in interdependencies  

After a brief description of five different types of project interdependencies and their applications, this subsection sheds 

light on different interaction patterns that can result from projects being interdependent. Although there yet have been 

no unified structure for project interdependencies, the classifications driven by Thompson (1967) [45] are often cited by 

most studies on project interdependencies. According to Thompson’s view of interdependencies between organizational 

parts, interdependencies between projects can take three distinct forms including pooled, sequential and reciprocal  

(Fig. 1) [32], [45]. Pooled interdependence is a seamless association between projects comprising a portfolio, where one 

project outcome can indirectly impact the performance of the project portfolio as whole, and thus other contributing 

projects. In other words, a project can be independent of other projects. However, a failure in that project outcomes can 

threaten the entire project portfolio and hence other projects in the same portfolio as well. For instance, the 

implementation of a Data Warehouse (DW) system shall enhance the decision-making process in the organization. 

However, poor quality of data generated by the DW system can negatively impact the decision-making process and 

might end up in poor project portfolio performance. A sequential interdependence is a serial relationship between two 
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or more projects where a project requires another project’s output as input for its progress. For example, the 

implementation of a Billing System (BS) (for a telecom company) will probably include testing different call usage 

patterns generated by a Network Switch (NS). In this case, and in order for the BS project to progress, the NS project 

has to provide the possible combinations of service usage as input to the BS project.  From this follows that project 

portfolios with sequential relationships become more complicated and difficult to coordinate as the degree of 

contingency increases [32]. A reciprocal interdependence, on the other hand, is a mutual relationship between two or 

more projects. This means that the project portfolio becomes more complex due not only to an increased degree of 

contingency, but also to the more reliance on coordination by mutual adjustment [32]. In other words, Project A’ output 

is required as input for another Project B and conversely, Project B’s output is required as input for Project A. For 

instance, perhaps both BS & NS projects (from the previous example) have to go through mutual adjustments before 

both projects can be completed. Fig. 1 illustrates Thompson’s three forms of interdependencies which are stemmed 

from organization studies [41]. However, they are cited by many studies on project interdependencies. Most of the 

previously stated interdependency forms, if not all, are likely to exist in all kinds of IT/IS project portfolio where a 

reciprocal interdependence is considered complex [32]. A general example, which can be tracked back to the former 

two examples, is a project portfolio in a telecommunication service provider company. In such project environment, 

many and different communication elements (i.e. multiple software and hardware components of various vendors) have 

to undergo a lengthy integration process. Consequently, the projects embracing these elements have to carry out part of 

their activities through collaboration and mutual adjustment as they come to be interdependent. From this example, it is 

possible to assume that the three forms of project interdependency have at least occurred once. In other words, any 

occurrence of reciprocal interdependence would also indicate that both sequential and pooled forms have taken place 

[32]. Probably, interdependencies between projects can have other forms than those specified by [32], [45]. 

 

Fig. 1. Thompson’s classification of interdependencies (adapted from [32], p. 54) 

 

Although the three interdependency forms are good at depicting the connections between projects still, they remain at a 

high level of abstraction. A close-related aspect, at this point, is to recognize the interaction (i.e. as a transformation 

process) accompanying the project interdependency. Such transformational process would involve transforming certain 

inputs into desired outputs [39]. During that process, different interaction patterns can take place and different 

interaction effects can be generated (more about interaction effects is discussed in the next subsection).    

Kundisch et al. [39] have synthesized a common semantic that could help in understanding different interaction patterns 

between projects and their effects in the domain of IT/IS project portfolio. They classified interactions between projects 

into three categories (Fig. 2): 1) Resource-Resource interaction; 2) Output-Output interaction; and 3) Output-Resource 

interaction.  

Resource-Resource interaction: is about sharing resources among projects to optimize organizational performance and 

gain economic advantages. For instance, a technical expert can simultaneously participate in more than one project. 

This would result in cost decrease in each project, and thus the total development cost of the project portfolio is also 

decreased. This pattern of interaction can take place in all interdependency forms (i.e. pooled, sequential, reciprocal). 
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For instance, in a reciprocal interdependency between the BS and the NS projects (as described before) a typical 

Resource-Resource interaction would occur if one expert is participating in both projects.    

Output-Output interaction: is an emergent relationship between two or more projects’ outputs in which the sum of 

outputs produced by each project can result in different project portfolio performance. For instance, two distinct 

projects (in addition to their main purposes) are capable of providing a billing functionality. If both projects are 

requested to deploy this functionality then, the organization can benefit from having a redundancy. This pattern of 

interaction is likely to be associated with a pooled form of interdependence.  

Output-Resource interaction: is a contingent relationship between the outcomes of one or more projects and a resource 

availability for another project(s). For instance, the installation of a billing system would necessary require a hardware 

equipment to be available. However the hardware equipment can be a stand-alone project, but it has to be completed 

before the billing system can be installed (i.e. the hardware equipment needs to be ready by the time the installation of 

the billing system is started). This pattern of interaction between projects is likely to occur among sequential and 

reciprocal interdependencies.     

 

 

Fig. 2. Patterns of interaction in interdependencies  (adapted from [39], p. 483) 

Probably there are other patterns of interaction which can be a subject for investigation in future research.  

4.3 Cost/Benefit effects of project interdependencies  

In the previous subsections, we have overviewed the literature on project interdependencies’ types, forms and patterns 

of interaction. In this part, we bring the attention towards the effects that project interdependencies can bring to project 

portfolios.  

The importance and criticality of project interdependencies have gained much attention in project portfolio management 

studies due to their contribution to value creation and cost saving. Such wide-ranging benefits can be attributed to the 

synergistic interactions of particular projects [38], [46]. Several methods and techniques were established to support 

exploiting such benefits and, therefore, supporting the decision-making for project selection (e.g. multi-objective 

evolutionary algorithm [29]). A common tradition between these approaches is their advocating of optimal resource 

utilization and overall cost reduction. For example, developing a portfolio consisting of both IT and IS projects can 

benefit from sharing hardware and software capabilities among its projects. Hence, the development cost of sharing 

project resources is lower than the total cost of carrying out the projects individually. On the contrary, a stream of 

studies has addressed some adverse effects on the project portfolio as a result from improper resource utilization [19], 

[39]. For instance, the cost of assigning one project team to handle simultaneous projects at a time can be foreseen as 
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more cost effective than assigning a separate team for each project. However, further expenses might be involved to 

offset the set-up costs from extra management efforts and extra working hours.        

 
Table 2. Cost/benefit effects of project interdependencies (adapted from [39], p. 483) 

Interaction pattern Competitive Complementary 

Resource – Resource Cost ↑ Cost ↓ 

Output – Output Benefit ↓ Benefit ↑ 

Output – Resource Cost ↑ Cost ↓ 

 

In a recent study, Kundisch et al. [39] have identified six positions where negative and positive outcomes from project 

interactions can be anticipated (Table 2). Negative outcomes would result from projects being entangled with 

competing setup (i.e. the received benefits from projects being interdependently arranged is lower than projects being 

independent). Along the same line, positive outcomes would result from projects being engaged in a complementing 

setup (i.e. the received benefits from projects being interdependently arranged is higher than projects being 

independent). Both competing and complementing outcomes can take place in three different patterns of interaction 

including Resource-Resource, Output-Output, and Output-Resource.  

Resource-Resource interaction:  

1) Competitive resource utilization interaction: occurs when a joint use of resources among projects results in 

overall cost increase. Example: in order to reduce the project cost, a technical expert has to participate in different 

projects. However, this might result in an overall cost increase due to increased working hours. Conversely,  

2) Complementary resource utilization interaction: occurs when a joint use of resources among projects results in 

an overall cost decrease. Example: the same expert can work for different projects without additional cost if proper 

task scheduling arrangement is considered.  

Output-Output interaction:  

3) Competitive output interaction: the sum of two or more projects’ outputs can deteriorate the expected benefits 

from implementing the projects due to overlap in the projects’ outcomes. Example: two distinct projects are 

capable of providing billing functionality. If both projects have deployed the same billing functionality, then this 

could result in unnecessary maintenance cost. Conversely, 

4) Complementary output interaction: the sum of two or more projects’ outputs can enhance the expected benefits 

of implementing the projects due to appropriate overlap in the provided services. Example: If both projects have 

deployed the same billing functionality then the organization can benefit from having a backup system in case of 

an emergency.  

Output-Resource interaction:  

5) Continuous competitive contingency interaction: the output of one or more projects can deteriorate resources 

availability for another project(s). Example: the implementation of a standardization project (to improve 

customers’ experience) will probably impose new requirements on other related projects in the portfolio. In 

response, the influenced projects might need to consume more resources to comply with that demand. Within such 

a scenario, the adjacent project(s) might suffer from resource shortages. Conversely, 

6) Continuous complimentary contingency interactions: the output of one or more projects can enhance resources 

availability for another project(s). Example: the implementation of a resource management functionality (to 
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improve resource utilization) might result in increasing the availability of resources. Within such a scenario, the 

adjacent project(s) will benefit from procuring extra resources.    

 

 

 

Fig. 3. Constructing perspectives of project interdependencies   

 

In summary, IT/IS project portfolios (e.g. new product/service development portfolios) tends to embrace a hybrid set of 

fragmented projects that would very much result in raising a substantial number of project interdependencies. In such 

project environment, managers would have to deal with different project elements and oversee the operations of the 

interdependent ones. Every single activity between projects has to be well thought for and well coupled with the 

portfolio’s overall goal. Overall, managers have to realize that the challenge of managing project interdependencies 

resides in the variety of interdependencies a project portfolio might possess. Variety in this sense, and in connection 

with Ashby (1964) [47] view, is the number of possible states a project interdependency can have. In this respect, we 

share Teller et al.’s (2012) [48] systematic perspective on project portfolios. The authors have emphasized on three 

main complexity determinants of a project portfolio. These would include [48]: (1) the number of elements (i.e. the 

projects and their related parts); (2) the degree of interdependence between the elements; and (3) the magnitude and 

predictability of changes in the elements and interdependencies. According to this view, the complexity of managing 

project interdependencies can significantly increase with an increasing number of projects/sub-projects. Similarly, the 

higher the degree of interdependencies between projects/sub-projects and the rate of change in the business conditions 

are another source for increasing management complexity. For example, managing a project portfolio of a multinational 

ICT service provider is more complicated when compared to a project portfolio of a medium-size IT service provider. 

From this example, the number of projects (elements) would pose a particular challenge in the management of the ICT 

project portfolio due to the substantial number of projects and relatively large number of interproject activates 

(interdependencies). Another source of complexity can be attributed to three interlocking perspectives preserved by 

every project interdependency, namely project interdependency type, the pattern of interaction, and cost/benefit impact 

(Fig. 3). We regard these perspectives as relevant for all project interdependencies. 

5. Effects of poor project interdependencies management  

Placing adequate considerations to project interdependencies along the project portfolio development cycle is of 

particular importance in the project portfolio success. One motivating factor behind the need for these considerations is 

to avert wrong selection of the portfolio projects [39] which might end in wrong portfolio spending. Also, less attention 

to project interdependencies may result in a skewed project portfolio direction with respect to the intended objectives of 

combing the projects [16]. Several studies have pointed out to different kind of problems that can result from ineffective 

management of project interdependencies. We conclude with four major problem areas as following: 1) resource waste; 

2) schedule slippage; 3) budget waste; and 4) inter-project competition. A resource waste would arise from improper 
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utilization and/ or sharing of scarce resources between interdependent projects [20], [25], [30], [49]–[51]. For instance, 

an expert has to play a role in several simultaneous projects. Although the expert can be synchronized between the 

projects, s/he is unable to participate in all projects as no task scheduling is considered. Another impact is the risk of 

having a schedule slippage where a delay caused by one project may propagate to another interconnected project(s) 

leading to overall delay in project portfolio completion [50], [52]. As an example, if two projects are technically 

interrelated then a delay in one project could cause a delay in other project(s). A budget waste will likely occur when 

interdependent factors among projects are not considered while projects are selected [28]. For example, instead of 

having two separate projects, both projects can be bundled into single project if the interdependencies between those 

projects are early considered in the planning phase. Therefore, there is a chance that the financial resources of the 

company are saved due to considering the interdependent factor between the projects. Inter-project competition is a 

state when projects start to compete against scare resources to gain more power over other projects and receive more 

support from top management [50], [53]. This kind of problems will likely to appear in certain organizational structures 

that do not support an appropriate project-oriented culture. Table 3 shows a summary of negative effects of ineffective 

management of project interdependencies found in the literature.  

 

Table 3. Impacts from ineffective management of project interdependencies 

Risk Description Authors 

Resource 

waste 

Improper allocation of resources among interdependent projects can lead to 

resources being misused or misplaced 

[20], [25], [30], [49]–

[51] 

Schedule 

slippage 

A delay caused by one project may propagate to another interconnected project(s) 

leading to an overall delay at the project portfolio level 

[20], [25], [49], [50], 

[52], [54] 

Budget 

waste 

Less consideration of the interdependent factors among projects can lead to poor 

selection of projects and consequently wasting company’s financial resources 

[28] 

 

Inter-project 

competition 

Interdependent projects may start a power game to gain more control over 

company resources  

[50], [53] 

 

6. Barriers to effective management of project interdependencies  

In connection with what have been raised so far, this part brings into light part of the managerial challenges that may 

arise when handling a large network of project interdependencies. Several studies have reported evidence of problems 

affecting overall project portfolio performance. For example, one empirical study has highlighted six problem areas that 

pose challenges for managing project portfolios. These areas include [55]: (1) inadequate portfolio level activities; (2) 

inadequate information management; (3) inadequate project level activities; (4) lacking resources, competencies and 

methods; (5) inadequate management of project-oriented business; and (6) lacking commitment. Only some of the 

retrieved articles on project portfolio management have paid attention to barriers that may hinder effective management 

of project interdependencies (e.g. [2], [16], [30]). Among these studies, one empirical study has found that insufficient 

inter-project learning and absence of specialized methods may create difficulties in managing project interdependencies 

[2]. The authors have related the problem of insufficient inter-project learning to an inappropriate flow of knowledge 

between projects. As a result, less chance for lessons learned to be captured and transferred to other projects. This could 

impact learning from projects’ mistakes and would negatively impact dealing with project interdependencies. The 

absence of a specialized method that deals with multi-level interdependencies is another confirmed problem by the 

same authors. The challenge is presented as a matter of managing a high accumulation level of project 

interdependencies (i.e. a state of a project being interdependent with many projects). To deal with this issue, the authors 

have suggested a network mapping approach that uses visual representation to help in understanding and dealing with 
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such accumulations of project interdependencies. The same approach can be used, as well, as a tool to enhance project 

communication and decision-making.  

Another empirical study has investigated issues (from six leading high-tech organizations) of importance for 

effectiveness in managing a group of multiple projects. Overall, the study has indicated that ineffective inter-project 

processes and incompetent multi-project management pose a challenging aspect of managing project interdependencies 

[16]. Inter-project process, in this sense, is referred to the necessary steps for carrying out concurrent projects to achieve 

a certain objective. Such process is important for managers with multiple project management responsibilities to 

optimize their resource utilization and facilitate multitasking activities. On that account, this would enhance managing 

project interdependencies. The other raised problem (by the same study) is related to managers’ competencies in 

managing multiple interrelated projects. Managers with multiple-project management task should possess the skills of 

managing individual projects as well as the ability of managing the interdependencies that emerge between these 

projects. In this respect, project managers lacking appropriate management skills is highlighted as negatively impacting 

project interdependencies.  

7. Conclusion  

In this review study, we have highlighted the potential role and contribution of project interdependencies in the success 

of project portfolios. We have shown that managing project interdependencies within IT/IS project portfolio 

environments tend to be a complicated, rather a complex task. Much of this management complexity is due to the total 

number of projects and their related parts alongside the degree of interdependence between these parts [48]. Another 

source of complexity can be attributed to the possible number of states (variety) a project interdependency can have. 

Bearing this in mind, managers would have to consider dealing with various project interdependency types including 

resource, technology, technical, learning-based, and market interdependencies. Each of these types would have to serve 

a distinctive purpose with regard to its role in fulfilling the overall portfolio goals. Another issue for consideration is the 

interdependence form that two or more projects should have and the patterns of interaction accompanying each. 

Thompson (1967) [45] has distinguished between three forms of interdependence including reciprocal, sequential and 

pooled. A reciprocal form tends to be complex while the other forms tend to be complicated and simple, respectively. In 

company with these interdependency forms and in order to produce the intended outcomes from each, different patterns 

of interaction would take place including Resource-Resource, Output-Output, and Output-Resource interactions [39]. 

As results of these interactions, managers should realize that different cost/ benefit outcomes can be produced according 

to their respective targets.  

In view of many articles written on the management aspects of project interdependencies, only a few researchers have 

pointed out the reasons that might negatively impact the management of project interdependencies. Among those 

reasons is insufficient inter-project learning, the absence of specialized methods, and ineffective inter-project processes. 

On the other hand, it is crucial to consider the consequences of ill-managed project interdependencies. In this regard, 

several undesirable effects can occur including the problem of resource waste, schedule slippage, budget waste and 

inter-project competition. Both areas can be subject to further research.  

In conclusion, although much research has paid attention to project selection methods and project interdependency 

management, there are still many questions to be solved concerning how to handle these interdependencies. In review of 

the literature, a number of themes stood out which have drawn our attention to three perspectives on the management of 

project interdependencies. These perspectives are, namely: 1) project interdependency type; 2) the patterns of 

interaction; and 3) cost/benefit effects. We consider these perspectives as relevant for all project interdependencies. To 

arrange for a desired project portfolio outcomes, managers should know how to deal with all aspects and measures that 

relate to these three perspectives which would also help to understand the project portfolio as a whole. Meantime, 

managers need to realize the complexity aspects of managing project interdependencies particularly in the presence of 

unexpected events. More research efforts are required to address the managerial issues concerning large project 

portfolios with many project interdependencies. This article contributes to the understanding of project 
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interdependencies and their management related challenges. In extension to the issues addressed in this article, we are 

engaged in an ongoing research addressing how to handle project interdependencies. 

Future research in this area should further investigate the complexity of managing project interdependencies when the 

environmental context of the interdependencies is changing.   

References 

[1] Y. K. Dwivedi, D. Wastell, S. Laumer, H. Zinner Henriksen, M. D. Myers, D. Bunker, A. Elbanna, M. N. 

Ravishankar and S. C. Srivastava, “Research on information systems failures and successes: Status update and future 

directions,” Information Systems Frontiers, vol. 17, no. 1, pp. 143–157, 2015. 

[2] C. P. Killen and C. Kjaer, “Understanding project interdependencies: The role of visual representation, culture and 

process,” International Journal of Project Management, vol. 30, no. 5, pp. 554–566, 2012. 

[3] J. Dahlgren and J. Soderlund, “Modes and mechanisms of control in Multi-Project Organisations: the R&D case,” 

International Journal of Technology Management, vol. 50, no. 1, pp. 1–22, 2010. 

[4] J. C. Zapata, V. A. Varma and G. V. Reklaitis, “Impact of tactical and operational policies in the selection of a new 

product portfolio,” Computers and Chemical Engineering, vol. 32, no. 1, pp. 307–319, 2008. 

[5] I. R. Bardhan, R. J. Kauffman and S. Naranpanawe, “Optimizing an IT project portfolio with time-wise 

interdependencies,” in Proceedings of the 39th Annual Hawaii International Conference (HICSS’06), Kauai, Hawaii, 

2006, p. 168b. 

[6] M. P. Müller, C. Meier, D. Kundisch and S. Zimmermann, “Interactions in IS Project Portfolio Selection - Status 

Quo and Perspectives,” in Proceedings of the 12th International Conference on Wirtschaftsinformatik, Osnabrück, 

Germany, 2015, Paper 50. 

[7] S. Collyer and C. M. J. Warren, “Project management approaches for dynamic environments,” International Journal 

of Project Management, vol. 27, no. 4, pp. 355–364, 2009. 

[8] Y. Petit, “Project portfolios in dynamic environments: Organizing for uncertainty,” International Journal of Project 

Management, vol. 30, no. 5, pp. 539–553, 2012. 

[9] Y. Petit and B. Hobbs, “Project portfolios in dynamic environments: Sources of uncertainty and sensing 

mechanisms,” Project Management Journal, vol. 41, no. 4, pp. 46–58, 2010. 

[10] T. W. Malone and K. Crowston, “What is Coordination Theory and How Can It Help Design Codperative Work 

Systems?,” in Proceedings of the 1990 ACM conference on Computer-supported cooperative work, Los Angeles, CA, 

USA, 1990, pp. 357–370. 

[11] E. M. Daniel, J. M. Ward and A. Franken, “A dynamic capabilities perspective of IS project portfolio 

management,” The Journal of Strategic Information Systems, vol. 32, no. 2, pp. 95–111, 2014. 

[12] C. P. Killen, “Evaluation of project interdependency visualizations through decision scenario experimentation,” 

International Journal of Project Management, vol. 31, no. 6, pp. 804–816, 2013. 

[13] C. P. Killen, B. Krumbeck, C. Kjaer and G. A. Durant-Law, “Managing project interdependencies: exploring new 

approaches,” in Asia Pacific Expert Seminar (APES2009): Managing Projects, Programs and Ventures in Times of 

Uncertainty and Disruptive Change , Sydney, Australia, 2009, Paper presented at the seminar. 

[14] D. Kundisch and C. Meier, “A new Perspective on Resource Interactions in IT/IS Project Portfolio Selection,” in 

Proceedings of the 19th European Conference on Information Systems (ECIS 2011), Helsinki, Finland, 2011, Paper 

174. 



Managing project interdependencies in IT/IS project portfolios: a review of managerial issues

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 4, No. 1, 2016, 67-82 

◄ 79 ► 

[15] J. Guo, “Using category theory to model software component dependencies,” in Proceedings of the IEEE 

International Conference and Workshop on the Engineering of Computer Based Systems, Lund, Sweden, 2002. 

[16] P. Patanakul and D. Milosevic, “The effectiveness in managing a group of multiple projects: Factors of influence 

and measurement criteria,” International Journal of Project Management, vol. 27, no. 3, pp. 216–233, 2009. 

[17] J. Webster and R. T. Watson, “Analyzing the past to prepare for the future: writing a literature review,” MIS 

Quarterly, vol. 26, no. 2, pp. xiii–xxiii, 2002. 

[18] C. Meier and D. Kundisch, “Project interactions in value based IT project portfolio management,” in Gesellschaft 

für Informatik e.V. (GI), Leipzig, Germany, 2010, pp. 621–626. 

[19] H. Eilat, B. Golany and A. Shtub, “Constructing and evaluating balanced portfolios of R&D projects with 

interactions: A DEA based methodology,” European Journal of Operational Research, vol. 172, no. 3, pp. 1018–1039, 

2006. 

[20] B. Aritua, N. J. Smith and D. Bower, “Construction client multi-projects - A complex adaptive systems 

perspective,” International Journal of Project Management, vol. 27, no. 1, pp. 72–79, 2009. 

[21] A. Platje and H. Seidel, “Project and portfolio planning cycle Project-based management for the multiproject 

challenge,” International Journal of Project Management, vol. 12, no. 2, pp. 100–106, 1994. 

[22] D. Verma and K. K. Sinha, “Toward a theory of project interdependencies in high tech R & D environments,” 

Journal of Operations Management, vol. 20, no. 5, pp. 451–468, 2002. 

[23] M. J. Bible, S. Bivins and S. S. Bivins, Mastering Project Portfolio Management: A Systems Approach to 

Achieving Strategic Objectives. Fort Lauderdale, Florida: J Ross Publishing, 2011. 

[24] D. Jonas, “Empowering project portfolio managers: How management involvement impacts project portfolio 

management performance,” International Journal of Project Management, vol. 28, no. 8, pp. 818–831, 2010. 

[25] M. Rungi and O.-P. Hilmola, “Interdependency management of projects: survey comparison between Estonia and 

Finland,” Baltic Journal of Management, vol. 6, no. 2, pp. 146–162, 2011. 

[26] I. Bardhan, S. Bagchi and R. Sougstad, “A real options approach for prioritization of a portfolio of information 

technology projects: a case study of a utility company,” in Proceedings of the 37th Hawaii International Conference on 

System Sciences, Hawaii, U.S.A., 2004, pp. 1–11. 

[27] L. Chiù and T. E. Gear, “An Application and Case History of a Dynamic R&D Portfolio Selection Model,” IEEE 

Transactions on Engineering Management, vol. EM-26, no. 1, pp. 2–7, 1979. 

[28] J. W. Lee and S. H. Kim, “An integrated approach for interdependent information system project selection,” 

International Journal of Project Management, vol. 19, no. 2, pp. 111–118, 2001. 

[29] A. L. Medaglia, S. B. Graves and J. L. Ringuest, “A multiobjective evolutionary approach for linearly constrained 

project selection under uncertainty,” European Journal of Operational Research, vol. 179, no. 3, pp. 869–894, 2007. 

[30] M. Rungi, “Managing resource and technology interdependencies in project portfolio A case-study results,” in 

IEEE International Conference on Industrial Engineering and Engineering Management, Hong Kong, 2009, pp. 1508–

1512. 

[31] M. Rungi, “Success rate and resource consumption from project interdependencies,” Industrial Management & 

Data Systems, vol. 110, no. 1, pp. 93–110, 2010. 

[32] J. D. Thompson, Organizations in action: Social science bases of administrative theory. New Jersey, U.S.A.: 

Transaction publishers, 2011. 



Managing project interdependencies in IT/IS project portfolios: a review of managerial issues

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 4, No. 1, 2016, 67-82 

◄ 80 ► 

[33] T. W. Malone and K. Crowston, “What is Coordination Theory and How Can It Help Design Cooperative Work 

Systems?,” in Proceedings of the 1990 ACM conference on Computer-supported cooperative work, Los Angeles, 

California, U.S.A., 1990, pp. 357–370. 

[34] T. E. Gear and G. C. Cowie, “A note on modeling project interdependence in research and development,” Decision 

Sciences, vol. 11, no. 4, pp. 738–748, 1980. 

[35] R. L. Schmidt, “A Model for R & D project selection with combined benefit, outcome and resource interactions,” 

IEEE Transactions on Engineering Management, vol. 40, no. 4, pp. 403–410, 1993. 

[36] G. E. Fox, N. R. Baker and J. L. Bryant, “Economic Models for R and D Project Selection in the Presence of 

Project Interactions,” Management Science, vol. 30, no. 7, pp. 890–902, 1984. 

[37] A. De Maio, R. Verganti and M. Corso, “A multi-project management framework for new product development,” 

European Journal of Operational Research, vol. 78, no. 2, pp. 178–191, 1994. 

[38] R. Santhanam and G. J. Kyparisis, “A decision model for interdependent information system project selection,” 

European Journal of Operational Research, vol. 89, no. 2, pp. 380–399, 1996. 

[39] D. Kundisch and C. Meier, “IT/IS Project Portfolio Selection in the Presence of Project Interactions – Review and 

Synthesis of the Literature,” in Proceedings of the 10th International Conference on Wirtschaftsinformatik. Vol. 1, 

Zürich, Schweiz, 2011, pp. 477–486. 

[40] A. Mehrez and Z. Sinuany-Stern, “Resource Allocation to Interrelated Risky Projects Using a Multiattribute Utility 

Function,” Management Science, vol. 29, no. 4, pp. 430–439, 1983. 

[41] D. E. Strode and S. L. Huff, “A Taxonomy of Dependencies in Agile Software Development,” in Proceedings of 

the 23rd Australasian Conference on Information Systems 2012. ACIS, Geelong, Australia, 2012, pp. 1–10. 

[42] G. E. Blau, J. F. Pekny, V. A. Varma and P. R. Bunch, “Managing a portfolio of interdependent new product 

candidates in the pharmaceutical industry,” Journal of Product Innovation Management, vol. 21, no. 4, pp. 227–245, 

2004. 

[43] C. A. Nelson, “A scoring model for flexible manufacturing systems project selection,” European Journal of 

Operational Research, vol. 24, no. 3, pp. 346–359, 1986. 

[44] H. M. Weingartner, “Capital Budgeting of Interrelated Projects: Survey and Synthesis,” Management Science, vol. 

12, no. 7, pp. 485–516, 1966. 

[45] J. D. Thompson, Organizations in Action. Chicago, U.S.A.: McGraw-Hill, 1967. 

[46] J. Liesiö, P. Mild and A. Salo, “Robust portfolio modeling with incomplete cost information and project 

interdependencies,” European Journal of Operational Research, vol. 190, no. 3, pp. 679–695, 2008. 

[47] W. R. Ashby, An introduction to cybernetics. London, UK: Methuen, 1964. 

[48] J. Teller, B. N. Unger, A. Kock and H. G. Gemünden, “Formalization of project portfolio management: The 

moderating role of project portfolio complexity,” International Journal of Project Management, vol. 30, no. 5, pp. 596–

607, 2012. 

[49] L. Dooley, G. Lupton and D. O ’sullivan, “Multiple project management: a modern competitive necessity,” Journal 

of Manufacturing Technology Management, vol. 16, no. 5, pp. 466–482, 2005. 

[50] M. Engwall and A. Jerbrant, “The resource allocation syndrome: the prime challenge of multi-project 

management?,” International Journal of Project Management, vol. 21, no. 6, pp. 403–409, Aug. 2003. 



Managing project interdependencies in IT/IS project portfolios: a review of managerial issues

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 4, No. 1, 2016, 67-82 

◄ 81 ► 

[51] Z. Laslo, “Project portfolio management: An integrated method for resource planning and scheduling to minimize 

planning/scheduling-dependent expenses,” International Journal of Project Management, vol. 28, no. 6, pp. 609–618, 

2010. 

[52] M. Formentini and P. Romano, “Using value analysis to support knowledge transfer in the multi-project setting,” 

International Journal of Production Economics, vol. 131, no. 2, pp. 545–560, 2011. 

[53] M. Lycett, A. Rassau and J. Danson, “Programme management: A critical review,” International Journal of Project 

Management, vol. 22, no. 4, pp. 289–299, 2004. 

[54] B. Lee and J. Miller, “Multi-project software engineering analysis using systems thinking,” Software Process: 

Improvement and Practice, vol. 9, no. 3, pp. 173–214, 2004. 

[55] S. Elonen and K. A. Artto, “Problems in managing internal development projects in multi-project environments,” 

International Journal of Project Management, vol. 21, no. 6, pp. 395–402, 2003. 

 

 

 



Managing project interdependencies in IT/IS project portfolios: a review of managerial issues

 

 

 

 

International Journal of Information Systems and Project Management, Vol. 4, No. 1, 2016, 67-82 

◄ 82 ► 

Biographical notes 

 

 

Sameer Bathallath 

Ph.D. candidate in the Department of Computer and System Sciences at Stockholm University. His 

research interest focuses on project portfolio management in the field of Information System and 

Technology (IS&T), with specific emphasis on project interdependencies management and 

understanding impediments of handling project interdependencies of a large IT project portfolio. 

 

www.shortbio.net/sameer@dsv.su.se 

 

 

 

Åsa Smedberg 

Associate professor in the Department of Computer and Systems Sciences at Stockholm University. 

Her research interests include systems thinking and development, IT-management, continuous 

learning and online communities. She is the author of a series of international publications, book 

editor, member of editorial review boards and committee member of international conferences. 

 

www.shortbio.net/asasmed@dsv.su.se  
 

 

 

Harald Kjellin 

Full professor in system science at the Department of Computer and Systems Sciences at Stockholm 

University. He has been responsible for research projects that resulted in systems that were used 

nationwide in Sweden. His research is focused on management of organizations. 

 

www.shortbio.net/hk@dsv.su.se  

 

 

 

 

 

 

 

 

 

 

 

  


