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“The key is not to prioritize what's on your schedule, but 
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        - Stephen Covey  
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PRIORITY SHIFTING IN A MULTI-PROJECT SETTING 

Abstract 
Priority shifting and limited resources are common contributors to low project performance.  Previous 

research examined these contributors from a portfolio -or general project perspective, thereby 

neglecting the possibility that these contributors occur throughout a project. This research 

conceptualized how priority shifting may occur and investigated what effects it entail. More 

specifically, the study investigated priority shifting caused by a prioritization factor. A project 

prioritization factor results in a higher project priority compared to other ongoing projects, and 

consequently priorities shift. As such, this study argued that project priorities are dynamic over time 

and that priorities fluctuate due to prioritization factors. Priority shifts also entail a reallocation of the 

project manager's limited attention, and consequently may cause project performance changes (e.g. 

lower team productivity due to insufficient attention allocated). Utilizing a system dynamics 

simulation approach, we examined the effects of attention reallocation decisions, which followed 

from shifting priorities. This research examined priority shifts caused by a project initiation and/or 

closure (i.e. prioritization factor), which is a common factor for a priority shift. The results depict that 

priority shifting may negatively influence project performance in terms of time and budget. Constant 

priority shifts subject the project manager to constant attention reallocations, which also entail a loss 

of the total attention due to switching costs. The project delay, which occurs through the effects of 

priority shifting, also results in project overlap. Project overlap creates even more inefficiencies since 

the project manager has to allocate attention to an additional project, which increases the total 

switching costs. Accordingly, this research contributes to the literature within the project 

management domain related to priority shifting and resource (re)allocation by demonstrating the 

impact of priority shifts on the project manager and project performance. Finally, this paper also 

contributes by proposing a research agenda on priority shifting.  
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Introduction 
Project management has a long history; The Great Pyramid of Giza, The Great Wall of China and the 

Hoover Dam are all examples of complex projects that demanded project management techniques 

(Haughey, 2014). However, it was not until the 20th century that the modern project management 

era started with the introduction of Program Evaluation & Review Technique (PERT) and the Gantt 

Chart (Shenhard & Dvir, 1996; Haughey, 2014). PERT and the Gantt Chart introduced the visualization 

of projects in terms of project tasks, illustrating interdependencies and execution sequences. 

Nonetheless, simply applying these project management techniques does not ensure high project 

performance. Recent studies found that, in general, 60% of the projects do not meet their goals 

related to budget, time or quality requirements (i.e. low project performance) (IBM, 2008; Standish 

Group, 2013) - this implies that there are more factors that influence project performance besides 

the application of these project management techniques. 

Projects are often executed within a project portfolio or multi-project setting, where multiple 

projects are managed and completed simultaneously (Engwall & Jerbrant, 2003). In line with this, 

Haughey (2016) found that project managers are, on average, responsible for eight different projects 

simultaneously, each unique in size and priority (Westerveld, 2003; Engwall & Jerbrant, 2003). While 

being responsible for multiple projects, a project manager has to deal with conflicting demands (e.g. 

resource constraints, different priorities) (Engwall & Jerbrant, 2003; Havelka, Rajkumar, & Serve, 

2004; Kappelman, McKeeman, & Zhang, 2006). Moreover, The Project Management Institute (i.e. 

PMI)(2015) found that conflicting demands, such as, priority shifts (40%) and limited resources (20%) 

are among the top causes of low project performance.  

A project manager plays a key role in achieving high project performance, i.e. complete the project 

within the predetermined objectives related to budget, time and quality (Munns & Bjeirmi, 1996; 

Anantatmula, 2010; IBM, 2008; Standish Group, 2013). High project performance can be 

accomplished by enabling the team to complete the project within the predetermined objectives 

(Wilemon & Cicero, 1970; El-Sabaa, 2001; Anantatmula, 2010). For instance, effective 

communication with all stakeholders, monitoring & feedback, and a detailed plan & implementation 

process have been identified as enabling factors important for high project performance (Pinto & 

Slevin, 1987; Schultz, Slevin, & Pinto, 1987). Not being able to enable a project team may result, over 

time, result in a reduced productivity and/or increased amounts of rework. Moreover, the project 

manager's time or attention is limited and has to be allocated across all ongoing projects. As such, 

the project manager’s attention is a key, yet limited, project resource (Kahneman, 1973; Gifford, 

1997; Shomstein & Yantis, 2004).  
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Previous studies, such as the study of The Project Management Institute (2015) indicated that project 

managers can experience difficulties with priority shifting over multiple projects. Priority shifting 

indicates that individual project priorities change relative to other project priorities. Changing 

priorities can be caused by a prioritization factor. Typically, there are at least two priority shifts 

during a project that are caused by project prioritization factors. First, a project initiation can be 

identified as a higher priority since several important management tasks are related to a project 

initiation, e.g. defined project goals, detailed project plan (Pinto & Slevin, 1987; Schultz, Slevin, & 

Pinto, 1987). Second, in line with the project initiation, this study assumes a similar pattern when a 

project is nearing its closure. An upcoming deadline results in a higher project priority, and 

consequently a priority shift. However, there are also other influences outside the project team (i.e. 

prioritization factor), which could cause a priority shift. For instance, "pet project" prioritization by 

senior management (Unger, Kock, Gemünden, & Jonas, 2012). A senior manager may prioritize a pet 

project if he/she feels that the project is threatened, consequently this results in a higher priority.  

As such, this study argues that project priorities fluctuate due to prioritization factors, e.g. project 

initiation and/or pet project prioritization. This implies that due to prioritization factors, project 

priorities change relative to the priority of other projects, which over time results in shifting 

priorities. Accordingly, this study assumes that project priorities are dynamic over the course of a 

project, and that priorities shift when a project is influenced by prioritization factors.  

Shifting priorities are often accompanied by resource (re)allocation (Engwall & Jerbrant, 2003; 

Havelka, Rajkumar, & Serve, 2004; Kappelman, McKeeman, & Zhang, 2006), where higher priority 

projects claim resources of lower priority projects as total available resources are often highly limited 

(Engwall & Jerbrant, 2003; Havelka, Rajkumar, & Serve, 2004; Kappelman, McKeeman, & Zhang, 

2006). Taking or redistributing resources across projects may, over time, result in a reduced project 

performance (Kappelman, McKeeman, & Zhang, 2006).  

Previous research in the field of priority shifting and resource (re)allocation focused on the project 

team as a resource (e.g. team members)(e.g. Havelka, Rajkumar, and Serve, 2004; Kappelman, 

McKeeman, and Zhang, 2006). However, these studies typically ignored the project manager and its 

attention as a key resource. In contrast with previous studies, this research argues that priority 

shifting results in a reallocation of the project manager's attention. Higher priority projects claim 

higher amounts of attention, resulting, in an increase in performance of the managerial tasks over 

time (e.g. stakeholder communication, monitoring, and feedback). Accordingly, this will come at the 

expense of the lower priority projects since these projects receive lower amounts of attention, 

resulting in a decrease in performance of the managerial tasks over time.  
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Despite its importance, the impact of priority shifting on the project manager's attention has been 

overlooked by scholars. We aim to describe the impact of priority shifting on the project manager's 

attention, and consequently the effects on project -and business performance. Therefore, we 

propose the following research question: "How do priority shifting dynamics influence the project 

manager's attention and project performance?".  

The remainder of this study is structured as follows. First, the theoretical background of this study 

will be discussed. Subsequently, the method used to address the above research question is outlined. 

Based on the method, the model that was developed as well as the key assumptions will be 

introduced, of to which the results are presented. To conclude, a discussion is given, which details 

the implications of this study as well as providing a research agenda. This paper concludes with the 

limitations of this study.  
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Theoretical Background 

Project management 

As described above, projects may vary from each other significantly in different contexts. In order to 

create consensus throughout the rest of this study, we will adopt the definitions by Munns and 

Bjeirmi (1996, p. 81) who define a project as: "the achievement of a specific objective, which involves 

a series of activities and tasks which consume resources. It has to be completed within a set 

specification, having definite start and end dates”. Consequently, project management is defined as: 

"the process of controlling the achievement of the project objectives" Munns and Bjeirmi (1996, p. 

81).  

Projects typically consist of four phases: Project Initiation, Project Planning, Project Execution and 

Project Closure (Westland, 2006). Each phase has specific characteristics and is inter-related to the 

previous and next phase. A project starts with a project initiation (Westland, 2006), which can be 

split into two subphases. Subphase one covers the creation of a business case for an identified 

business opportunity or problem. The business case contains multiple solutions and these are 

reviewed for feasibility. If a suitable and feasible solution is found, subphase two starts, with the 

assembly of a project team and choice of a project location. When the team is ready the project 

moves towards phase two, project planning. The planning's phase main objective is creating a clear 

and feasible project plan (e.g. resource plan, financial plan) (Westland, 2006). At the end of phase 

two the project should be ready to be executed. The actual execution is conducted in phase 3, where 

the deliverables are created as defined in the project initiation phase (Westland, 2006). This phase 

also introduces a series of management processes which are performed by the project manager (e.g. 

risk management, time management, and cost management) (Westland, 2006). The last phase is the 

project closure, which covers the hand-over to the client (internal and/or external) (Westland, 2006). 

Lastly, the documentation is finalized (e.g. terminating ongoing contracts), project resources are 

released and a project is reviewed (i.e. lessons learned) (Kerzner, 2003; Westland, 2006).  

Project manager 

Typically, a project manager takes no part in executing specific project tasks but focuses on the 

process of managing and controlling the project team(s), enabling them to deliver the project 

objectives within the set project boundaries (El-Sabaa, 2001; Westland, 2006). This may be done for 

instance by creating a detailed planning & implementation process, effective communications with 

all stakeholders, monitoring the project & providing feedback to the team, and the ability to handle 

unexpected problems (Pinto & Slevin, 1987; Schultz, Slevin, & Pinto, 1987). Within these capabilities 

that may be applied, the study of El-Sabaa (2001) presented that human -and conceptual & 
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organization skills (related to monitoring and controlling) are far more important than technical skills. 

These enabling factors have also been identified as factors required to achieve high project 

performance (Pinto & Slevin, 1987; Schultz, Slevin, & Pinto, 1987). This implies that the project 

manager plays a key role in achieving high project performance by enabling the project team through  

monitoring and controlling activities.  

Conceptual model 

A project manager is subjected to constant conflicting demands when managing multiple projects 

(e.g. managing the project team(s), meetings with clients, top management pressures) (Westland, 

2006; Kappelman, McKeeman, & Zhang, 2006). To comply with these demands, the project manager 

has to allocate his limited attention over the demands. Usually this allocation follows priorities, 

allocating more attention to higher priority demands at the expense of lower priority demands 

(Kahneman, 1973; Chipunza & Mandeya, 2005). When insufficient attention is allocated to tasks it 

may, over time, result in frustrating the team, which might harm project performance. Accordingly, 

this study proposes the relationships between the concepts as depicted in the conceptual model 

(Figure 1). Priority shifting, caused by a prioritization factor, is followed by a reallocation of the 

project manager's attention, which may influence the project -and business performance.  

Priority Shift

Attention 

Reallocation 

Manager

Changes in 

Performance

Prioritization Factors:

> Project Initiation/Closure

> “Pet Projects” (e.g. Unger et al., 2012)

> NPD Prioritization (e.g. Engwall and Jerbrant, 2003)

 

Figure 1 - Conceptual Model 

The conceptual model in Figure 1 has been translated into a dynamic process model which is 

depicted in Figure 2. The dynamic process model is the "backbone" incorporated throughout this 

study. The model is "activated" through project prioritization factors. For instance, a project 

prioritized by a senior manager results in a priority shift, and is followed by a reallocation of the 

project manager's attention. The reallocation of attention may influence the project -and business 

performance over time.    
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Dynamic process model 

 

Figure 2 - Dynamic Process Model 

Figure 2 depicts the dynamic process model which is incorporated throughout this study. The model 

is activated through project prioritization factors. Next, an example is introduced.  

One of the three projects is prioritized due to still being in the initiation phase [PROJECT 

PRIORITIZATION], which indicates that this project still has a low project completeness [PROJECT 

PERFORMANCE], As such, the project is identified a higher priority relative to the priority of other 

ongoing projects [PROJECT PRIORITIZATION]. A project prioritization results in a priority shift, which 

is followed by the reallocation of the project manager's attention [ALLOCATION BY PRIORITY]. Next, 

the project manager enables the project team through the attention allocated. Finally, the project 

teams delivers the project performance, which can be measured against the predetermined projects 

goals in terms of quality, time, and budget [PROJECT PERFORMANCE(actual versus planned)]. In 

addition, a project completeness can be derived, which depicts whether or not a project is its 

initiation -and/or closure phase [PROJECT PERFORMANCE]. Hence, the model is a feedback system 

which is constantly subjected to changes caused by project prioritizations factors.  
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Attention 

As explained and depicted in Figure 2, the project manager has to reallocate his attention due to  

priority shifts caused by project prioritization factors. Scholars described a total of four types of 

attention, namely: divided attention, sustained attention, selective attention and alternating 

attention (Sohlberg & Mateer, 1987; Corbetta, Miezin, Dobmeyer, Shulman, & Petersen, 1991; 

Bennet, Malia, Linton, Michael, & Bewick, 1998; Kerns, Eso, & Thomson, 1999). Table 1 depicts the 

four types of attention with a description of each type. 

Table 1 - Different Types of Attention 

Type of attention Description 

Divided attention Ability to respond to multiple tasks at the same time (multitasking)  

Sustained attention Concentration on a single task  

Selective attention 
Attention focused on a single feature while blocking internal -and external 
pressures 

Alternating attention The alternation back and forth between tasks or activities 

 

This study focuses on analyzing the performance of individual projects within a multi-project setting. 

This choice implies that the focus lies on how multiple projects are performed simultaneously over a 

longer period of time. Accordingly, sustained -and selective attention can be excluded, as these types 

of attention are applied in singular activities (small part of a project) often over a shorter period of 

time. Divided -and alternating attention may seem similar, yet differ significantly in such that when 

applying divided attention, it is attempted to complete two (or more) tasks simultaneously (i.e. 

multitasking), while in alternating attention tasks are alternated. Complex tasks demand increased 

amounts of attention and effort (Kahneman, 1973), thus increasing the difficulty to complete them 

simultaneously. Moreover, individuals often perform tasks sequentially when attempting to perform 

two tasks simultaneously (Kahneman, 1973). As such, this research assumes that alternating 

attention, rather than divided attention, is applied more frequently by project managers when 

performing complex (project management) activities.   

As explained, attention is considered a limited resource (Kahneman, 1973; Gifford, 1997; Shomstein 

& Yantis, 2004). As such, it may be considered as a zero-sum game, which means that directing 

attention towards a task will go at the expense of the total available attention. This consideration 

complies with the literature on alternating attention, where it is described that performing tasks 

simultaneously is difficult, which results in tasks being performed consecutively (Kahneman, 1973). 

The attention allocation in consecutive tasks usually follows from project priorities (Kahneman, 1973; 

Chipunza & Mandeya, 2005). More specifically, higher priority projects receive increased amounts of 

attention at the expense of lower priority projects (Kahneman, 1973; Chipunza & Mandeya, 2005). 
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This implies that the project manager's task sequence and attention allocation follows from its task 

priorities and that the performance of lower priority tasks may be harmed over time.  

Furthermore, alternating between different tasks comes at a cost. Rubinstein, Meyer and Evans 

(2001) conducted multiple experiments in which they found that switching between tasks result in 

lost time, and that the time loss increases when the task got more complex (up to 40%). Several 

scholars built upon this work and described two additional factors that influence time loss when 

switching between tasks (i.e. moderating effects). The first factor is task familiarity. If task familiarity 

decreases, the amount of lost time increases (Rubinstein, Meyer, & Evans, 2001). The second factor 

influencing lost time is task preparation. The amount of time lost decreases if sufficient preparation 

time was granted (Monsell, 2003). These findings implicate that project managers deal with some 

sort of "switching costs" when managing multiple projects. Accordingly, the manager loses valuable 

attention (i.e. time) when switching between project tasks, thereby frustrating the team.  
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Method 
As explained in the theoretical background, project managers face various trade-off decisions as the 

result of shifting priorities, forcing them to reallocate attention. This study adopts a simulation 

modeling approach to study the effects of such trade-off decisions when reallocating attention. A 

simulation modeling method, when compared to other methods (e.g. statistical techniques or 

inductive case methods), is particularly effective in capturing the nonlinear relationships caused by 

trade-off decisions (Davis, Bingham, & Eisenhardt, 2007).  

In this respect, previous research has successfully utilized different simulation modeling techniques 

such as, system dynamics, NK fitness landscape, etc. (Davis, Bingham, & Eisenhardt, 2007). This study 

adopts a system dynamics simulation approach, which focuses on how related constructs influence 

the behavior of a system (Sterman, 2000). More specifically, the research question and context of 

this study pertains to a situation that is characterized by feedback loops, delays and dynamic 

complexity. In this respect, system dynamics modeling is particularly suited for this study (Davis, 

Bingham, & Eisenhardt, 2007). Previous research has successfully applied system dynamics in 

problems with similar trade-off characteristics (e.g.; Ford and Sterman, 1998; Rudolph and 

Repenning, 2002; van Oorschot, Langerak, and Sengupta, 2011; Walrave, van Oorschot, and Romme, 

2011).  

Model context 

This simulation model will be developed in the context of the Dutch construction market. Within this 

context, construction companies have to continuously acquire projects via a tender phase1. Projects 

obtained via a tender phase are highly suited for this study, since tender projects entail a dynamic 

priority throughout the project. The tender phase, when compared to other project acquisition 

techniques (e.g. auction model, posted-price model), enables true competition (Buyya, Abramson, 

Giddy, & Stockinger, 2002; Finch, 2011). Every company has a fair chance to obtain the tender 

contract, as long as it meets the predetermined requirements set by the client (Buyya et al., 2002).  

A tender project brings forth upfront investments since companies have to invest in creating a 

realistic and competitive bid (Buyya et al., 2002). Additionally, obtaining tender contracts is crucial to 

maintain the companies' continuity (Low, Liu, & Sio, 2010). Accordingly, this makes the tender phase 

a critical phase for both the company and its project managers.  

                                                           
1 A tender phase consists of a tender contract and is drafted by a client. In the contract they specify the request to perform a specified 

project (e.g. construct 50 apartments). Potential contractors can place a bid which is accompanied by a preliminary project plan. The client 

will evaluate all the bids and will choose the bid that suits them best (Buyya et al., 2002).  
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Tenders phases can start at any moment in time, which means that companies might have to bid on 

tenders while there are already projects ongoing (i.e. to maintain continuity), i.e. a project initiation. 

Furthermore, tender contracts often contain clauses on violation of the contract (Easterbrook & 

Fischel, 1981). For example, violating certain deadlines might result in severe financial penalties. 

Hence, within this context, achieving project deadlines becomes increasingly more important for 

project managers.  

As explained, commonly two priority shifts occur during a project which are caused by the 

prioritization factors, project initiation and project closure (Figure 1). Moreover, tender projects 

seem highly suited for this studies context, since tenders result in additional dynamics during the 

project initiation and closure. Obtaining a tender project requires additional upfront investments and 

is mandatory maintain continuity, i.e. a project initiation is a high priority. In addition, tender 

contracts often contain clauses on violation of the contract, i.e. project closure is a high priority. This 

implies that the dynamics of projects obtained via tenders seem highly applicable for a study directed 

towards priority shifting caused by a project initiation and/or closure. As such, the remainder of this 

study will focus on the effects of priority shifting caused by a project initiation and/or closure (i.e. 

prioritization factor).  

Six semi-structured interviews were conducted to strengthen the key assumptions underlying the 

developed system dynamics model (Yin, 2014). Moreover, the interviews were conducted in three 

affiliated companies, which create a stronger internal validity compared to three non-related 

companies. All interviewees were Dutch project managers with at least three years of relevant 

project management experience within the Dutch construction market (Yin, 2014).  

The first part of each interview consisted of an introduction and elaboration of the project 

management process within the concerned company. Subsequently, attention reallocation and 

priority shifting was explained, followed by a discussion about the project managers thoughts related 

to these concepts. Lastly, the interviewees were asked about possible interventions which were 

performed when a project would fall behind schedule.  

  



Priority Shifting in a Multi-Project Setting 

- 12 -  
 

Model Development and Key Assumptions 
The following section details the development of the simulation model and its key assumptions 

based on the literature study, interviews and context of this study. The operational side of the model 

has purposefully been left simple, in order to focus on the dynamics of priority shifting. As explained 

in the model context, we will examine priority shifting caused by a project initiation and/or closure 

(i.e. project prioritization factor). Whether or not a project is in the initiation -and/or closure phase 

can be derived from the project completeness, i.e. a low project completeness indicates a project 

initiation and a high project completeness indicates a project closure.  

Figure 3 depicts the generic model structure developed in this study. In order to model and simulate 

project activities, a project is composed of a number of tasks. Hence, tasks form the basic two stock 

system of the model: Project Tasks To Be Done P1 and Project Tasks Completed P1.  

A project initiation [Start P1] results in a predetermined number of tasks [Total Tasks P1] to enter the 

system. The predetermined number of tasks then enter the Project Tasks To Be Done P1 stock. The 

rate at which the Project Tasks To Be Done P1 are completed depends on Team Productivity P1. A 

higher Team Productivity P1 results in higher task rate, which increases the speed tasks are 

completed. Team Productivity P1 is function composed of part Team Size P1 and part Coordination 

Effect P1. Team Productivity P1 changes, depending on the Coordination Effect P1, which is 

influenced by Attention P1. The value of Attention P1 depends on the priority of the project [Project 

Priority P1 and Priority Other Projects], which is based on the Project Completeness P1.  

Accordingly, this results in a feedback system; Project Completeness P1 > Priority P1 > Attention P1 > 

Coordination Effect P1 > Team Productivity P1 > Tasks Flow P1 > Project Completeness P1.  

Note that in the model a +/- indicate causal influences. A positive polarity (+) indicates that an 

increase in the independent variable causes the dependent variable to increase as well (or a decrease 

causes a decrease) (Sterman, 2000, p. 109). In addition, a negative polarity indicates that a decrease 

in the independent variable causes the dependent variable to increase (or an increases causes a 

decrease)(Sterman, 2000, p. 109) 
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Figure 3 - Generic Model Structure 

The remainder of this study will incorporate a three project scenario, which indicates the number of 

projects which are managed simultaneously. The three project scenario is in line with the interview 

results where the project managers stated that they, on average, manage two to three projects at 

any given time. 

Every model implies making model assumptions (Sterman, 2000; Davis, Bingham, & Eisenhardt, 

2007). This model incorporates four key assumptions. These assumptions are explained in the next 

section.   

Assumption A - U-shaped relation between project priority and project completeness 

The first key assumption is the existence of a U-shaped relation between project priority and project 

completeness, which will from now on be referred to as the priority U-shaped relation. This 

relationship implies that the priority of a project is higher when the project completeness is high or 

low. The foundation for this assumption is threefold.  

First, it is grounded in the literature, where it is explained that shifting priorities are a common 

business phenomena (Engwall & Jerbrant, 2003; Havelka, Rajkumar, & Serve, 2004; PMI, 2015). 

Tasks To Be Done P1 Tasks Completed P1

Tasks Flow P1

Team

Productivity P1
Team Size P1

Coordination

Effect P1

+

+
+

Totals Tasks P1

Start P1

Inflow Tasks P1

Project

Completeness P1
+

-

Project Priority P1

*

Attention P1

+

+

Priority Other

Projects

-
Assumption A

U-Shape

Assumption B

S-Shape

* = + or - depending on the heuristic 
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Projects are constantly initiated and/or completed which results in priority changes relative to other 

projects, and consequently shifting priorities (Engwall & Jerbrant, 2003; Westland, 2006). 

Accordingly, this study assumes that priority levels fluctuate throughout a project, with higher levels 

of priority when a project is being initiated or being completed.  

With respect to the former, the second reason for this assumption are the dynamics of the Dutch 

construction market. As detailed, the Dutch construction market works via tender projects. These 

projects are obtained via tender phases and entail an additional upfront investment before the 

project work has been secured (Buyya et al., 2002). The upfront investment is mandatory to maintain 

the companies' continuality (Low, Liu, & Sio, 2010). As such, the tender phase is a crucial and high 

priority phase. As stated in an interview with project manager 1: "I have to invest valuable time and 

effort into meeting with potential clients and drafting up an initial business case to secure the 

project". In addition, tender contracts often contain clauses for penalties (Easterbrook & Fischel, 

1981). Project managers want to prevent violating these clauses, which results in a higher priority 

when the project is being completed. Accordingly, this makes the tender phase and project closure 

high priority phases for project managers.  

The existence of the priority U-shaped relation is also confirmed by the interview results. All of the 

interviewed project managers stated there is some sort of priority fluctuation throughout a single 

project. Most project managers stated that the priority was lower in the execution phase since this 

phase is just about keeping the project on track. For example, project manager 5 stated: "The 

execution phase is just about keeping the project on track, which is a lower priority for me, the 

priority is especially higher in the start and end of projects". Furthermore, another interesting finding 

was found during the interview with project manager 6. He stated: "The project priority starts high 

because I have no experience and knowledge with the project, eventually it will decrease when I read 

up, and invest in the project". This implies that, in addition to the explained literature and tender 

dynamics, a project manager is also subjected to a learning curve. This results in a higher priority 

when the project is initiated because the project manager has to familiarize himself/herself with the 

project. The priority decreases when the project manager became more familiar with the project. 

Accordingly, this adds to our previous statement of higher priorities when a project is initiated.  

Following the three arguments, this study proposes a U-shaped relationship between project 

completeness and project priority, as depicted in Figure 4. Note that project managers coordinate 

multiple projects simultaneously. As such, this implies that project priority always change relatively 

to the priority of other ongoing projects. Hence, a project initiation/closure results in a higher priority 
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relative to the priorities of other ongoing projects. Consequently, the priorities shift and attention is 

reallocated. Next, an example is introduced.  

 

Figure 4 - U-shaped Relation between Project Priority and Project Completeness 

Figure 4 depicts the priority U-shaped relation of a scenario in which the project managers manage 

three projects simultaneously. The underlying assumption, in the values as depicted, is that all 

projects have an equal priority when in the execution phase. Here, the priority of all projects would 

be roughly equal to 33.33%, which implies an attention distribution of 33.33% (100%/3 

projects=33.33%) to each project.  

Every ongoing project has a priority percentage based on project completeness. For example, as can 

be seen in Figure 4, a project completeness of 50% would imply a priority level of 33.33%. The 

priority levels are used to calculate the attention allocated to the project. This is done by taking the 

priority level of each individual project relative to all ongoing projects. Table 2 depicts an example 

attention distribution based on the priority levels.  

Table 2 - Example Attention Distribution 

Project Code Priority (relative) Priority Distribution  Attention 

Project 1 100% 100% / 183% ≈ 55% attention 

Project 2 33% 33% / 183% ≈ 18% attention 

Project 3 50% 50% / 183% ≈ 27% attention 

Total 183%  = 100% 

 

The fourth column, in Table 2, depicts the amount of attention allocated to each project. Note that 

the sum (=100%) complies with the literature on attention (Kahneman, 1973; Gifford, 1997; 
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Shomstein & Yantis, 2004), in which this study considers attention as a zero-sum game. The allocated 

attention results in a coordination effect as will be discussed in Key Assumption B.  

Assumption B - S-shaped relation between the allocated attention and effect on team productivity 

The second key assumption is the incorporation of a S-shaped relation between the project 

manager's allocated attention and its effect on team productivity (Figure 5), which will from now on 

be referred  to as the coordination S-shaped relation. This assumption implies that the coordination 

effect of a project manager follows a S-shape, which is based on the allocated attention. S-shaped 

relations are common in system dynamics and are often used to present certain effects over time or 

to display complex relations (e.g. Ford and Sterman, 1998; Sterman, 2000; van Oorschot, Langerak, & 

Sengupta, 2011). This assumption is strengthened by two arguments.  

The first reason is the existence of a so called "carrying capacity" in the coordination effect. The 

carrying capacity, in a proposed relation, is defined as the maximum point towards which the Y-axis 

can grow (e.g. effect on productivity) (Sterman, 2000). As detailed in the theoretical background, the 

project manager influences the team productivity via for example, communication and coordination 

(Pinto & Slevin, 1987; Schultz, Slevin, & Pinto, 1987; El-Sabaa, 2001). However, we expect that this 

effect has its limitations (i.e. a project manager can only increase productivity by a maximum 

amount). As such, this study expects a carrying capacity in the coordination effect on team 

productivity, which is assumed to be +/- 20%.  

With respect to the former, the second reason for incorporating a S-shaped relation follows from the 

literature as described in the theoretical background. As detailed, the literature describes "switching 

costs" as an important factor to incorporate when switching between tasks, because constant 

switching between tasks results in severe time loss (Rubinstein, Meyer, & Evans, 2001). Within this 

study, a S-shaped relation effectively captures such switching costs. The inflection point2 of the 

coordination S-shaped relation lies at roughly 33.33% attention [33.33 , 1]. Accordingly, the inflection 

point is not positioned exactly in the middle of the X-axis. As such, switching costs occur, since the 

slope of the decrease in coordination effect (0.2 over 33.33%) is steeper than the slope of the 

increase in coordination effect (0.2 over 66.66%). Note that switching costs can only be incorporated 

when a project manager switches between tasks and/or projects.  

As previously described in the theoretical background and depicted in Assumption A, this study 

considers attention as a zero-sum game, which implies that 100% of the project manager's attention 

is allocated over multiple projects (Kahneman, 1973; Gifford, 1997; Shomstein & Yantis, 2004). The 

                                                           
2
 The inflection point is the point in which the formula's second derivative equals zero. Hence, the inflection 

point initiates the transition from scenario A to scenario B (i.e. change in behavior) (Marriam-Webster, 2016).   



Priority Shifting in a Multi-Project Setting 

- 17 -  
 

attention percentages per project, as found in Assumption A, serve as input to find the coordination 

effect. Hence, Assumptions A and B are connected. Consequently, this study proposes the 

relationship as depicted in Figure 5, which is a S-shaped relation between the project manager's 

allocated attention (i.e. Assumption A) and the effect on team productivity (i.e. Assumption B). Next, 

an example is introduced.  

 

Figure 5 - S-shaped Relation between the Project Manager's Attention and the Effect on Team Productivity 

More specifically, Figure 5 depicts the coordination S-shaped relation of a scenario in which the 

project managers manages three projects simultaneously. As explained, a project in the execution 

phase has a priority equal to 33.33%, which results in an attention allocation of 33.33%.  

Following this assumption, an attention allocation of 33.33% will result in an effect on team 

productivity of 1 (dotted line in Figure 5). As such, the project will move forward as planned (i.e. no 

delay). As explained, a project initiation and/or closure results in a priority shift, which is followed by 

a reallocation of the project manager's attention.  Figure 5 is used to derive the value of the effect on 

team productivity, which is based on the attention percentage. Table 3 continues with the example 

which was introduced in the previous assumption.  

Table 3 - Example Coordination Effect 

Project Code Attention Coordination effect 

Project 1  55% ≈ 1.19 

Project 2 18% ≈ 0.81 

Project 3 27% ≈ 0.85 

Total 100% (2.85 / 3) 
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As depicted in Table 3, project 1 receives an increased amount of attention at the expense of projects 

2 and 3. As such, the coordination effect increases, which makes the team more productive. 

However, the increase in productivity (=19%) results in a delay of projects 2 (= -19%) and 3 (= -15%). 

Preferably, the sum of the productivity loss of projects 2 and 3 would only be 19%, but due to 

switching costs this amount increases. As can be seen in the fourth column of Table 3, the desired 

coordination effect of 3 is reduced to 2.85. Note that the production loss due to the switching costs is 

intentionally left small, in order to better focus on the effect of priority shifting.  

Assumption C - minimum team productivity 

The third key assumption is the incorporation of minimum team productivity. This assumption 

implies that every project has at least a base level of productivity even when little to no managerial 

attention is allocated. Accordingly, this assumption mimics a real-life scenario in which a team would 

deliver output even without the presence of a project manager. However, as explained in 

Assumption B, the output of the team would be lower than desired (-20%), which results in the 

project falling behind schedule.  

Hence, the incorporation of this assumption results in every project having a maximum project 

duration. Figure 6 depicts the results, as found by running the simulation model. Note that 

assumption D is incorporated when running the simulation model. The project delay increases with 

each newly finished project to a maximum of roughly 5.5 weeks. Table 4 depict the detailed results 

from Figure 6. Note that the delay changes from projects 3 to 11 are minimally fluctuating due to the 

model structure.  

Table 4 - Detailed Model Results* 

Project Code Start Time Deadline Planned Deadline Real Time Over Deadline 

Project 1 1,00 51,00 50,81 0,00 

Project 2 17,67 67,67 70,60 2,94 

Project 3 34,33 84,33 90,52 6,19 

Project 4 51,00 101,00 106,75 5,75 

Project 5 67,67 117,67 122,98 5,31 

Project 6 84,33 134,33 140,02 5,69 

Project 7 101,00 151,00 156,69 5,69 

Project 8 117,67 167,67 173,23 5,56 

Project 9 134,33 184,33 189,90 5,56 

Project 10 151,00 201,00 206,56 5,56 

Project 11 167,67 217,67 223,23 5,56 
*All values are in weeks  
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Figure 6 - Delay Over Time 

Assumption D - resource shift 

The fourth and final key assumption is the resource shift assumption. This assumption has been 

incorporated to intervene on a project which did not make the project deadline. Not making a 

project deadlines results in an extra team member (i.e. a resource) being reallocated to increase 

team productivity. The team member is taken of a subsequent ongoing project and has a reduced 

productivity (20% less productive). This assumption is strengthened by a twofold argumentation.  

First, it is grounded in the literature, which explains that priority shifting is accompanied by resource 

(re)allocation (Engwall & Jerbrant, 2003; Kappelman, McKeeman, & Zhang, 2006). More specifically, 

higher priority projects take resources of lower priority projects (Engwall & Jerbrant, 2003; Havelka, 

Rajkumar, & Serve, 2004; Kappelman, McKeeman, & Zhang, 2006).  

Second, all interviewed project managers stated that a (re)allocation of team members is among the 

first interventions, if a project falls behind schedule. For example, project manager 3 stated: "A 

typical intervention usually entails the (re)allocation of experienced team members and/or hiring 

additional team members, in order to speed up the project.". However, it is important to keep in mind 

that such an intervention may harm the performance of the projects from which the resources were 

taken (Engwall & Jerbrant, 2003; Havelka, Rajkumar, & Serve, 2004; Kappelman, McKeeman, & 

Zhang, 2006). Next, an example is introduced.  

Figure 7 depicts the team size of project 8 and 9, as found by running the simulation model. The 

deadline of project 8 is not met, which results in a team member being taken of subsequent project 

9. Note that the extra team member in project 8 is depicted as 0.8 team member to incorporate a 

0,00 

1,00 

2,00 

3,00 

4,00 

5,00 

6,00 

7,00 

Project 
1 

Project 
2 

Project 
3 

Project 
4 

Project 
5 

Project 
6 

Project 
7 

Project 
8 

Project 
9 

Project 
10 

Project 
11 

D
el

ay
 (

w
ee

ks
) 



Priority Shifting in a Multi-Project Setting 

- 20 -  
 

reduced productivity. The reassigned team member returns back to his original project when the 

project is completed. Note that it is arbitrary to intervene after the planned deadline. The main 

reason for the  structure of this assumption is that pro-active interventions would entail a large 

increase in model complexity, and also might distract us from the focus of this study.  

 

Figure 7 - Team Size Projects 8 and 9 

  

8,5 

9 

9,5 

10 

10,5 

11 

11,5 

165 166 167 168 169 170 171 172 173 174 175 

Te
am

 S
iz

e
 

Weeks 

Team Size P8 

Team Size P9 



Priority Shifting in a Multi-Project Setting 

- 21 -  
 

Model Results 
The following section depicts several model findings. In particular, we will depict the effects of 

priority shifting over time, how these effects influence individual projects, and how priority shifting 

influences the projects in the portfolio. To find these effects, a deterministic simulation model has 

been created with 16 consecutive projects. These 16 projects all follow the generic model structure 

as depicted in Figure 3.  

As explained in the model development section, the simulation model will incorporate the three 

project scenario, which indicates that a new project will be initiated on the planned completion date 

of an earlier initiated project. As such, we create a (potential) no overlap scenario. The simulation 

model simulated for a total of 320 weeks, after which, all 16 projects were completed. Project 

performance, in the model, is measured following some of the indicators of IBM (2008) and The 

Standish Group (2013). More specifically, performance is measured in terms of budget and time. A 

detailed model description can be found in Appendix A. 

Productivity over time 

As detailed in the model description, the model incorporated a minimum productivity assumption 

which results in a maximum delay (Assumption C). In addition, the model is deterministic with 

predetermined values (similar) in each project. As such, this will result in a steady state value (i.e. 

maximum delay), which does not grow over time. Accordingly, the behavior of all projects which hit 

the steady state value will be similar. Therefore, it possible to further analyze a single project to 

understand the underlying dynamics and impact of priority shifting.   

Figure 8 depicts the productivity of projects 4 to 10 over the course of 60 weeks. The figure starts 

with Project 4 since this is the first project which reached the steady state value (Figure 6). As can be 

observed, the productivity fluctuates over time. Note that in this figure, a higher productivity, in 

comparison to the other ongoing projects, indicates a higher priority and therefore higher levels of 

managerial attention allocated (i.e. increased coordination effect).  

The productivity of identical projects which reached the steady state value depict a repetitive 

behavior.  This repetitive behavior, as can be seen in Figure 8, can be split into two phases (A and B). 

Both phases depict an identical repetitive behavior of increased -and decreased productivity. 

However, while the general behavior is identical, the individual project productivity is unique in each 

phase. More specifically, a project will never show a similar behavior throughout the project (i.e. the 

productivity behavior of a project will be different in every phase A and B). The following section will 

first explain the general behavior of phases A and B, and subsequently, a more detailed example will 

be introduced.  
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Figure 8 - Productivity Overview Project 7  

Phase A - Weeks 101-107 / Weeks 117-123 / Weeks 134-140 / Weeks 151-157 

Phase A covers a priority shift in which a new project is initiated and a project is being completed. 

The projects initiated are 7, 8, 9 and 10 respectively. The new initiated projects immediately take 

attention of all other ongoing projects. One of the ongoing projects should ideally already be 

completed but has a delay, which results in an overlap with the new initiated project. The new 

initiated project and the delayed project have a higher priority level than the other ongoing projects 

(i.e. priority U-shaped relation), which is translated into higher attention -and productivity levels. The 

project that is over deadline takes a team member of a subsequent project to intervene on the 

project, because the deadline was not met. Phase A finishes with the completion of the project that 

was over deadline and the team member returning back to his original project 

Phase B - Weeks 107-117 / Weeks 123-134 / Weeks 140-151 

Phase B covers the period in which there are no additional ongoing projects. This period is best 

characterized by projects entering the closure phase and leaving the initiation phase. Phase B starts 

with reallocating the project manager's attention because the total number of ongoing projects 

decreases (from four to three). One of the ongoing projects is still in the initiation phase, which is 

translated in a higher priority, and consequently higher attention and productivity levels. The 

productivity of the project decreases when it leaves the initiation phase (reduction in priority). 

However, while one project leaves the project initiation phase another project enters the project 

closure phase (e.g. weeks 107-117 - P7 leaves the initiation phase while P5 enters the deadline 
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phase). Phase B finishes with the deadline moment of a project and an initiation of a new project, 

which is the starting point of Phase A.  

Example detailed description Project 7 - Weeks 101-157 

The focal point in this analysis is project 7 (bold purple line in Figure 8). As detailed, the productivity 

of project 7 can be split into two repetitive phases (A and B) of increased -and/-or decreased 

productivity. The productivity fluctuates depending on the project priority.  

Phase A1 - Weeks 101-107 

Project 4 should ideally be finished while project 7 is being initiated. Meanwhile, project 7 requires 

attention and this results in a project manager's attention reallocation at the expense of projects 4, 5 

and 6. The productivity of project 4 is higher due to the increased team size (Assumption D). The 

team member returns back to project 5 when project 4 is finished (6 weeks over deadline).  

Phase B1 - Weeks 107-117 

The productivity of all ongoing projects increases, since more attention becomes available after 

finishing project 4. Meanwhile, project 7 is still in the initiation phase which is translated into a higher 

productivity in comparison to projects 5 and 6. Project 7 leaves its project initiation phase around 

week 111, simultaneously, project 5 enters its project closure phase towards its deadline resulting in 

a priority shift. As such, the productivity of projects 6 and 7 decreases at the expense of project 5.  

Phase A2 - Week 117-123 

Project 5 fails to meet its deadline taking a team member of project 6. Meanwhile, project 8 is 

initiated which demonstrates a similar pattern as project 7. Finally, project 5 is completed (6 weeks 

over deadline) and the team member returns back to project 6.  

Phase B2 - Weeks 123-134  

Project 7 is roughly 50% completed but is still heavily influenced by the other projects in the 

portfolio. Meanwhile, project 8 is still in the initiation phase which is translated into a higher 

productivity in comparison to projects 6 and 7. Project 8 leaves the project initiation phase around 

week 127, while project 6 enters the project closure phase towards its deadline. As such, the 

productivity of projects 7 and 8 decreases at the expense of project 6. 

Phase A3 - Weeks 134-140 

Project 7 loses a team member due to project 6 not making its deadline. Meanwhile, project 9 is 

initiated which takes attention of all ongoing projects. The productivity of project 7 is heavily reduced 
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due to the decreased team size and introduction of a new project. Finally, project 6 is finished (6 

weeks over deadline) and the team member returns back to project 7.   

Phase B3 - Weeks 140-151 

Project 9 finishes up its initiation phase, which results in extra attention for projects 7 and 8. 

Meanwhile, project 7 is nearing its closure but is severely behind schedule due to the influence of 

priority shifting over time. The project was planned to be finished in week 151 but still required 

additional work in order to be completed.  

Phase A4 - Weeks 151-157  

Project 7 should ideally already be finished. However, the project is severely behind schedule. 

Accordingly, the project manager reassigns a team member (of project 8) to speed up the project. 

Meanwhile, project 10 is initiated which causes the productivity of all projects to decrease. Finally, 

project 7 is finished in week 157, which is 6 weeks longer than the planned project duration. 

The following three sections will discuss the main findings derived from the model results. First, the 

effect of priority shifting over time is discussed. Consequently, a more in depth analysis of project 7 is 

performed.  

Delays causes delays  

The following section covers the extended explanation on how delays occur due to priority shifts. As 

explained in the model assumptions, there should be an average of three projects in the portfolio. 

However, as depicted in Figure 9, the number of projects in the portfolio is fluctuating between three 

and four projects. This implies that longer periods of inefficiencies cause projects to overlap which 

results in a fluctuation of the amount of projects in the portfolio. These inefficiencies are caused by 

changing priorities, which result in shifting priorities. Shifting priorities are followed by a reallocation 

of the project manager's attention. As detailed in Assumption B, reallocation of attention entail 

switching costs, which result in an overall decrease of productivity, and consequently result in a 

project overlap. Hence, switching costs make up a portion of the inefficiencies.  

The second reason for inefficiencies is caused by the intervention for not making the project deadline 

(Assumption D). Not making a project deadline results in a team member being reallocated to speed 

up the project. However, this team member is taken of a subsequent project (creating inefficiencies), 

and has a reduced productivity due to a lack of knowledge with the project (20% less productive). 

The longer the project overlap, the longer there are inefficiencies on the project the engineer was 

taken from.  
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The third and final reason that result in delays is caused by the competency of the project manager. 

The project manager is capable to effectively manage three projects. However as detailed in the 

model assumptions, the effectiveness of the project manager decreases when he/she has to manage 

more than three projects simultaneously.  

 

Figure 9 - Number of Projects in the Portfolio Over Time 

As indicated by the results, the system is self-reinforcing towards a maximum delay (caused by the 

minimum productivity - Assumption C). Priority shifts result in inefficiencies (i.e. switching costs) and 

project overlap. Consequently, project overlap create more inefficiencies among all projects in the 

portfolio due to the increased switching costs (four instead of three projects), competence of the 

project manager and longer periods of reallocated team members.  

The negative results are dampened by the minimum productivity (Assumption D), which means that 

the results in a real-life scenario may be far worse. For instance, incorporating a pro-active 

intervention to finish the project within its deadline would be far more expensive than the depicted 

example (i.e. hire multiple (inexperienced) team members to speed up the project). Additionally, 

there are no financial consequences incorporated which would be in line with a tender contract. As 

such, this implies that the depicted results are quiet conservative and would most likely change for 

the worse with the incorporation of additional factors.  

Desired -versus real productivity 

This section will discuss the differences, caused by priority shifts, between the desired -and real 

productivity. The productivity of a project is composed of part "fixed team productivity" and part 

"managerial influence" (i.e. coordination effect). As explained in the model assumption section, the 
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productivity varies based on the allocated managerial attention, which can increase or decrease 

team productivity by 20%. Ideally, the real productivity average is equal to the desired productivity, 

since that implies no delays. However, as depicted in Figure 10, the productivity of P7 is on average 

below the desired productivity. This results in project delays, and consequently inefficiencies among 

all projects in the portfolio.  

This behavior is mainly caused by the effect of priority shifts on projects in the portfolio, as detailed 

in the section "delays causes delays". Shifting priorities result, in attention reallocations and 

attention loss due to switching costs. Consequently, this results in productivity fluctuations since 

productivity is influenced by the allocated attention. As a result, the projects will overlap since the 

productivity is on average below its desired level. Longer periods of project overlap result in even 

more productivity loss, since the project manager has to direct attention to four instead of three 

projects. In addition, the project manager is not competent enough to manage four projects 

effectively. These results imply that the lower productivity in periods of lower priority, caused by a 

lack of allocated attention, are the main cause for the project delays. Note that the depicted 

behavior can also be derived from Figure 8, which depicts this behavior together with all other 

ongoing projects. 

 
Figure 10 - Desired -versus Real Productivity P7 
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Discussion  
This study examined the effects of priority shifting on project performance, from the project 

manager's perspective, within a multi-project setting. First, we created a conceptual framework from 

literature. In this framework we conceptualized the relations between priority shifting (caused by a 

prioritization factor), attention reallocation and its effect on performance. Furthermore, a simulation 

model was developed, which effectively captures the effects and dynamics of priority shifting over 

time. The model was strengthened by interview data from project managers working in the Dutch 

construction market. The remainder of this section will discuss the key implications of our study, 

followed by a research agenda for future research.  

This study is, to the best of our knowledge, among the first to study project priorities as dynamic 

over the course of a project. Moreover, project priorities are influenced by prioritization factors 

which result in a priority shift between the projects within the portfolio. Most previous studies within 

the project management domain treat projects as highly individual objects, thereby neglecting the 

fact that projects often exist as a portfolio or in a multi-project setting (e.g. Munns and Bjeirmi 1996; 

Kappelman, McKeeman, and Zhang 2006; van Oorschot, Langerak, and Sengupta, 2011). In contrast 

with previous studies, this study examined the impact of priority shifting from a project manager's 

perspective within a multi-project setting. Accordingly, this study contributes to the literature within 

the project management domain related to priority shifting and reserouce (re)allocation (e.g. Engwall 

and Jerbrant, 2003; Kappelman, McKeeman, and Zhang, 2006). As a result, this study creates better 

insights in how priority shifting influences the projects in a portfolio.  

While previous studies investigated project priority in terms of high versus low (e.g. Engwall and 

Jerbrant, 2003; Cooper, Edgett, and Kleinschmidt, 1997), this study argues that the project priority 

fluctuates over the course of a project due to prioritzation factors. More specifically, it implies that a 

project priority is not static but rather dynamic depending on prioritization factors (e.g. deadlines, 

top management influences, context of the study (tenders)). This study discussed these dynamics in a 

scenario influenced by a project initiation and closure (i.e. prioritization factor), which is argued to be 

a common priority shift in projects.  

With respect to the former, this study contributes by proposing a U-shaped relation between project 

priority and project completeness (i.e. priority U-shaped relation assumption). The contribution 

follows from the dynamic priority which is influenced by a project initiation and project closure. 

Consequently, this results in a higher priority during these phases, which is conceptualized in a U-

shaped relation.  
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As detailed throughout the paper, project managers play a vital role in achieving high project 

performance (Munns & Bjeirmi, 1996; Anantatmula, 2010; IBM, 2008; Standish Group, 2013). 

However, it becomes increasingly more difficult to successfully carry out the role as enabler, 

especially in periods of increased dynamics (i.e. priority shift). The periods of increased dynamics 

result in inefficiencies among the lower priority projects. These inefficiencies are caused by the 

project manager through frustrating the team. Consequently, the inefficiencies cannot be rectified 

during periods of higher priority. Accordingly, the dynamics of priority shifts and its resulting 

inefficiencies may produce an overall reduced project performance in terms of time and/or budget. 

As such, the dynamics that priority shifting entails can be considered as an important and strong 

influencer of project performance. These findings are in line with the work of Kappelman, 

McKeeman, and Zhang (2006), who discussed several difficulties of resource (re)allocation caused by 

shifting priorities.  

The project manager was found to be subjected to multiple factors, which may harm his ability to 

effectively manage the ongoing projects. First, the manager is dealing with constant priority shifts 

between projects, resulting in switching costs. Switching costs will eventually result in a reduced 

team productivity and project delays. Second, due to the delays, projects will overlap, resulting in 

even more switching costs (i.e. switch between four instead of three projects). In addition, project 

managers are assumed to be unable to manage four projects effectively, which results in even more 

delays. As such, the negative effects as described, result in a reinforcing behavior (i.e. the project 

delay increases with each additional completed project), which the project manager cannot break 

out from. This implies that the project time and cost increase with each newely initiated project. 

Consequently, over time, the delay and costs will be so severe that it will not be beneficial to acquire 

additional projects until the ongoing projects are finished.  

In conclusion, this study can be seen as an exploratory study directed towards priority shifting caused 

by prioritization factors, thereby enabling multiple future research opportunities. The following 

section presents a research agenda with for future work. These are described in order of importance.  

Team members in priority shifts 

Like the project manager, team members are also subjected to the effect of priority shifts. For 

example, a team member might follow a similar path as the project manager, reallocating attention 

based on project priorities (Kahneman, 1973; Chipunza & Mandeya, 2005), which may harm project 

performance (Chipunza & Mandeya, 2005). However, where the role of a project manager is likely to 

be stable over time, the role of a team member may change per project and priority. More 

specifically, a team member may experience inter-role conflict due to different roles in different 
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teams (Rizzo, House, & Lirtzman, 1970; Herman & Gyllstrom, 1977; Ford & Randolph, 1992). 

Consequently, inter-role conflict may, over time, lead to a reduced productivity (Rizzo, House, & 

Lirtzman, 1970; Piko, 2006). In addition to role conflict, priority shifting may also influence the team 

members in terms of motivation. For example, individual motivation may be agitated by certain 

project or personal rewards (which may influence their priority) (Ford & Randolph, 1992). It is 

important to note that the introduced potential problems, may differ among team members and/or 

project types. More specifically, team members who are working in matrix organizations could work 

on different projects in different phases compared to others team members (Ford & Randolph, 

1992). As such, future research can study the effect of priority shifting on team members within a 

multi-level perspective. Additionally, future research could also study the effects between traditional 

project teams and matrix project teams.  

Managing a successful priority shift  

It may be beneficial for both project managers and researchers to predict which antecedents 

influence the performance of projects subjected to a priority shift. Previous research examined the 

critical factors that predict project (management) success and/or failure (e.g. Belassi and Tukel, 1996; 

Munns and Bjeirmi, 1996; PMI, 2015). However, the factors found have mainly been utilized to 

predict general project performance (success/failure), thereby lacking the linkage to a period within a 

project during which dynamics are increased caused by a prioritization factor. In this respect, it could 

be interesting to study which antecedents influence the periods of increased dynamics caused by a 

priority shifting. Furthermore, one can explore the possible relations between prioritization factors 

and these antecedents.   

Priority shift caused by senior management  

While this study investigated priority shifting within a multi-project setting, it opens up the possibility 

to study priority shifting within a project portfolio setting. More specifically, within a project 

portfolio, senior management is constantly tasked with decisions regarding priority setting and 

resource (re)allocation (Engwall & Jerbrant, 2003). In addition, previous research also investigated 

the role of senior management concerning pet projects and its prioritizations (e.g. Cooper, 2008; 

Unger et al., 2012). It was stated that senior management's decision making, concerning pet projects, 

were taken single-handedly without transparent prioritization criteria (Cooper, 2008). Placing these 

dynamics in the domain of priority shifting might create unsatisfactory scenarios for the project 

manager. More specifically, project managers might deal with unplanned priority shifts or multiple 

priority shifts simultaneously, due to project prioritizations from senior management. For instance, 

the sudden introduction of a new project might take resources of other high priority projects. As 
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such, future research might explore the extent to which senior management create inefficiencies due 

to a priority shift. Hence, investigating the possible linkage of the prioritization factors of "a project 

initiation and/or closure" and "pet projects". 

Priority shifting in New Product Development 

Successful New Product Development (NPD) is key in maintaining organizational continuity and a 

strong market position (Griffin & Page, 1996). However, NPD projects entail high levels of uncertainty 

(Khurana & Rosenthal, 1997), making the use of traditional project structures (as used in this study) 

less appropriate for NPD projects. Cooper (2008) proposed using a stage-gate process to reduce the 

uncertainty and create more structure in NPD projects. A stage-gate process consists of multiple 

development stages and gate decisions. Every stage ends with a gate decision, in which projects get 

evaluated, and consequently, based on this evaluation a decision is taken (e.g. recycle or go). For 

example, a go decision means that the project receives additional resources and moves towards the 

next stage (Cooper, 2008). Utilizing Cooper's (2008) stage gate theory, a NPD project can be seen as 

multiple sub-projects (stages), which all deal with a project deadline when nearing a gate decision. 

These multiple sub-projects deal with similar dynamics of a higher priority due to upcoming 

deadlines and resource (re)allocation. As such, it could be that projects in a stage-gate process deal 

with similar priority shifting dynamics as the projects outlined in this study. Accordingly this makes 

priority shifting in NPD an interesting topic for future research. Additionally, one can investigate the 

possible effects of priority shifts on the quality of the NPD projects.  

Managerial implications  

The findings of this study contain several implications both for project managers and companies 

working with tender projects. First of all, this study argued for the importance placed on the project 

manager in the role as an enabler for the project team (e.g. increasing productivity, reducing 

rework). While the importance and effects of this role is clearly defined in both literature (e.g. Munns 

& Bjeirmi, 1996; Anantatmula, 2010) and practice (e.g. IBM, 2008; Standish Group, 2013), the effects 

of performing this role during priority shifts was still unclear. The results depict that the project 

manager can be one of the main reasons for depreciation in project performance if they are unable 

to fulfill their role as enabler. As argued, this role becomes increasingly more important in times of 

increased dynamics caused by priority shifts. Dynamic periods often result in pressure being placed 

on the lower priority projects and so to reduce this alongside the other negative effects of priority 

shifting, a project manager could prepare work ahead if he/she knows there is an upcoming period of 

increased dynamics (e.g. create a longer detailed planning, inform stakeholders about the dynamic 

period). For instance, the project manager could create a detailed plan for a longer period of time, 
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thereby enabling the team even with less attention allocated. Consequently, the project manager 

needs to keep an overview of all his work, which results in him/her becoming more aware and 

prepared for any upcoming periods of increased dynamics.  

As detailed, switching costs is one of the main reasons for the project delays. Project managers lose 

valuable coordination attention due to the constant switching between project (tasks). However, 

switching costs can be mitigated through, for example, preparation. If sufficient time is granted while 

working on multiple project (tasks), the lost time decreases (Monsell, 2003). The lost time can be 

decreased through the identification of the existence of switching costs (i.e. awareness). Hence, an 

aware project manager could identify upcoming switching costs (caused through priority shifts) and 

prepare for those switch, thereby reducing the total switching costs. Being aware of switching costs 

and how to mitigate them could help the project manager in managing the project more efficiently, 

thereby reducing the negative effects and increasing project performance.  

If inefficiencies occur through the earlier mentioned dynamics, a reinforcing behavior could arise. As 

explained, this behavior often increases time delays as a result of priority shifting.  A reinforcing 

behavior is in line with the work off Engwall and Jerbrant (2003), who stated that managers 

described these dynamics as "continuous fire fighting" (P. 407). This implies that solving a problem in 

one project (e.g. reallocating attention to a higher priority) could create problems on other (lower 

priority) projects. The negative effects can increase over time towards a point that a newly initiated 

project cannot make a profit. Companies can intervene on this scenario with two possible 

interventions. One intervention is hiring an new project manager who takes on new projects. The 

second intervention is not starting new projects before the delay has been removed/reduced. 

However, the second options might threaten the company's continuity (Low, Liu, & Sio, 2010).  
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Limitations  
This study is among the first to study the effects of dynamic priorities and priority shifting on the 

project manager, and consequently project performance. As such, this study incorporated multiple 

(model) assumptions and simplifications, which are subject to further academic investigation.  

For instance, every project was considered as a non-unique project, indicating that every project was 

similar in size and priority. This was done to simplify the model and effects but is not in line with, for 

example, the literature of Engwall and Jerbrant (2003). Project uniqueness may result in some sort of 

mandatory learning behavior, possibility leading to longer periods of higher priority. More 

specifically, the project manager and project team need to familiarize themselves with the project to 

achieve sufficient team productivity. This is also in line with an interview result (as depicted in 

Assumption A), where it was stated that in some newer projects the period of higher priority is for a 

longer period of time. Accordingly, incorporating project uniqueness may result in even an even 

lower project performance.  

Another important limitation is that this study excluded any pro-active corrective actions, which 

might have improved project performance. The reason for not incorporating any pro-active 

corrective actions was because it would entail a large increase in model complexity. In addition, it 

may have distracted us from this study's focus which is the impact of priority shifting on project 

performance. The result of this study depicts that priority shifting result in low project performance. 

We expect that the incorporation of pro-active actions would still result in lower project 

performance, because the magnitude of the required corrective actions is too severe to still achieve 

high project performance (i.e. the negative effects of priority shifting on project performance cannot 

be fully rectified by pro-active corrective actions due to the magnitude of the negative effects).  

The U-shaped relation between project completeness and project priority did not incorporate the 

difference between planned -and real project completeness. Since most projects falls behind 

schedule, this would indicate a higher project priority even when it's not in the project closure. As 

such, this would imply an automatic intervention (i.e. higher in priority), which is not in line with our 

previous statement regarding pro-active corrective actions. Additionally, the impact of this limitation 

is likely limited given the described maximum delay.  

The project manager's role has been assumed to be controlling and/or monitoring, through which 

the manager influences team productivity. However, this role may also differ among teams (i.e. 

experienced teams might need less attention to be productive). As such, the project manager "saves" 

attention on experienced teams. The saved attention can be directed to inexperienced teams or 

towards other management activities. Management activities also entail priorities, therefore the 
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dynamics of attention reallocation and switching cost may still be influencing the effectiveness of the 

project manager, and consequently project performance.  

Next, the start date of every project was set on predetermined moments in time, thereby creating a 

(potential) no overlap scenario. With this assumption we specifically wanted to investigate the 

influence of priority shifting on project performance. In a real-life scenario, project managers have 

little to no influence on when projects start. Hence, this may create more overlap, complex 

situations, and even more inefficiencies among the ongoing projects.  

Finally, this study used a context of projects performed within the construction market. This context 

has been used to strengthen and/or ground several key assumptions. One should apply care in 

generalizing these findings to other markets.  

We leave the identified challenges, as described in this section, for future research.  
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Conclusion 
Many firms deal with low project performance caused by shifting priorities and/or limited resources. 

The present study aimed at exploring how priority shifting influences the project manager, and 

subsequently, the project performance. This was done by conceptualizing project priority as dynamic 

over time, during which it can be influenced by project prioritization factors. Prioritization factors 

result in a change in project priority relative to the other projects in the portfolio, and consequently 

results in shifting priorities. Shifting priorities are often accompanied by a (re)allocation of resources, 

e.g. the project manager's attention. Based on the results from the simulation, we concluded that 

priority shifting result in inefficiencies among all projects in the portfolio. These inefficiencies are 

caused by the capabilities of the project manager and the constant reallocation of his attention (i.e. 

switching costs). Eventually this results in a reinforcing behavior which may negatively influences the 

performance of all completed projects. This study can be used as a starting point in future research 

and, thereby try to further explain and/or reduce low project performance.  
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Appendix A - Detailed Model Description 
The model was developed in the VENSIM PLE software, which is obtainable via http://vensim.com/ 

free-download/. The model is composed of stocks, flows and variables and is depicted, with its 

relations, in Figures 11 - 15. As explained the model development and key assumption section, the 

model is developed from literature, a model context and interviews. The model simulated for a total 

of 320 weeks with a time step of 0.0625.  

 

Figure 11 - Model Part 1 

 

Figure 12 - Model Part 2 
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Figure 13 - Model Part 3 

 

Figure 14 - Model Part 4 
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Figure 15 - Model Part 5 
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Description Value Type Comments 

Start Time 50/3 Auxiliary Variable A project is initiated on the exact moment  
a project is planned to be finished 

Total Project Tasks 100 Auxiliary Variable Assumption to ensure the model works 

Standard Team Size 10 Auxiliary Variable Assumption to ensure the model works 

Time Per Task 1/5 Auxiliary Variable Assumption to ensure the model works 

Tasks to be done (P#) 0 Stock Initial tasks to be done is unknown, an 
inflow of tasks initiates the project 

Task Completed (P#)  0 Stock No tasks are completed, the task flow 
through the system based on the 
productivity 

Adjustment Time 2 Auxiliary Variable Assumption to ensure the model works 

Fraction PC 0.995 Auxiliary Variable Percentage when the project is considered 
as completed. This is done to ensure a 
standard completion percentage  

Management 
Experience 

1 Auxiliary Variable Percentage management experience, lower 
values indicate a more experienced 
manager 

Project Fraction 0.3333 Auxiliary Variable Priority level that is required as a minimum 
for each individual project 

Lookup Priority Lookup Variable (lookup) Priority U shaped Relation  

Lookup Coordination 
Effect 

Lookup Variable (lookup) Coordination S shaped Relation 

Project Duration (P#) 0 Stock Time that a project has productivity, which 
indicates the project is still being completed 

Effect of Coordination 
(P#) 

0 Stock A value which is dependent on the % of 
attention direct to a project 

Number of Ongoing 
Projects 

0 Stock Summarizing all active productivities to 
calculate a number of ongoing projects.  

Additional Costs 0 Stock Extra costs which are summarized based on 
time over deadline 

Table 5 - Model Parameters 
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Start (P#) - Variable 

(1) =   1 + (Start Time * (P#-1)) 

The scenario simulated assumed that the project manager manages a total of 3 projects 

simultaneously. This means that the start of each consecutive project is exactly 50/3 ≈ 16.67 weeks 

after the previous project. With a planned project duration of 50 weeks there should be no overlap 

with the new project (if there is no delay). An example project start would be: 

Start time project 8= 1+50/3*(P8-1)   = Finish time of project 5 =(1+50/3*(P5-1))+50 

Start time project 8=1+50/3*7 ≈ 117.67  = Finish time of project 5 =(1+50/3*(4))+50 ≈ 117.67  

Start time project 8     = Finish time project 5 

Task Discrepancy (P#) - Variable 

(2) =   MAX (Total Project Tasks - (Tasks to be Done (P#) + Tasks Completed (P#)),0) 

Ensures an inflow of project tasks, which cannot be larger than the total amount of tasks. Task 

discrepancy will go to 0 when all 100 tasks are in the system.  

Inflow Tasks (P#) - Rate/Flow 

 (3) =   IF THEN ELSE(TIME>=Start (P#), Task Discrepancy (P#), 0) 

All tasks from the task discrepancy will enter the model If the start time of project # = equal or 

smaller than the time of the model.  

Tasks to be Done (P#) - Stock 

(4) =   Inflow Tasks (P#) - Task Finish Rate (P#) 

This is the stock with the total amount of tasks to be done. All tasks will enter this stock via the inflow 

tasks and leave the stock via Task Finish rate.  

Project Completeness (P#) - Variable 

(5) =   XIDZ (Task completed (P#), Total Project Tasks, 0) 

Depicts the % of the project completeness, which ranges from 0% - 100%. This value will never be 

100% since a project is identified as completed when it reaches 99.5%. More specifically, the project 

fractions variable (99.5) stops the productivity of a team which results in no more tasks being 

completed.  

Reassign (P# to (P#-1)) - Variable 

(6) =   IF THEN ELSE(TIME>Project Deadline + Start (P#),  

  IF THEN ELSE(Project Completeness (P#)<Fraction PC, 

  0.8, 

  0), 

  0) 

Team Size (P#) 
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P1   (7) = Standard Team Size + Reassign (P# to (P#-1))  

P2-P15 (7.1) = IF THEN ELSE (Reassign (P# to (P#-1)) >0, 

Standard Team Size-1, 

Standard Team Size) 

+ Reassign (P#+1 to (P#)) 

P16  (7.2) = IF THEN ELSE (Reassign (P# to (P#-1)) >0, 

Standard Team Size-1, 

Standard Team Size) 

This variable intervenes on a project which did not meet its deadline. The intervention covers the 

reallocation of a team member of a subsequent project. The team member returns when the project 

is completed. 

 

Productivity (P#) - Variable 

(8) = IF THEN ELSE(Time>=Start (P#), 

IF THEN ELSE(Project Completeness (P#)<Fraction PC, 

((Team Size (P#)*Time per task)*Effect of coordination (P#)), 

0), 

0) 

Productivity of a team which is composed from: (team size * time per task) and the coordination 

effect. The team size and time per task are set, and do not change over time. The coordination effect 

changes based on the project manager's attention allocated (ranges from 0.8 to 1.2). The 

productivity starts when the project started and decreases to 0 if the project fractions (=99.5%) is 

reached.  

Task Finish Rate (P#) - Rate/Flow 

(9) =  Min(Productivity (P#), Tasks to be done (P#) / Adjustment Time) 

This is the flow tasks are completed. This flow of tasks is equal to the productivity of the project.  

Task Completed (P#) - Stock 

(10) =   Task Finish Rate (P#) 

Summarized total of all project tasks which have been completed. When the project is finished this 

value will be close to 100 (i.e. between 99 and 100). This value will never be 100 since the project is 

identified as completed when the project completeness percentage is above 99.5% (i.e. project 

fraction). 

Project Deadline - Variable 

(11) =   Total Project Tasks / (Time per task * Standard Team Size) 

Planned project deadline which is composed of the total project tasks divided by the planned team 

productivity.  
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Inflow Duration (P#) - Rate/Flow 

(12) =   IF THEN ELSE(Task Finish Rate P1 > 0.00001,1,0) 

Variables which calculates the total project duration. Every week the productivity is larger than 

0.0000001, a 1 is assigned (which means 1 week of work). This is used as inflow for the project 

duration stock. 

Project Duration (P#) - Stock 

(13) =  Inflow Duration (P#) 

The project duration stock summarizes all 1's, which come from the inflow duration. Eventually the 

project will be done and the value depicted in this stock is the total project duration.  

Lookup (P#) - Variable 

(14) =   IF THEN ELSE(Project Completeness (P#)>= 

Fraction PC, 

0,  

Lookup Priority(Project Completeness (P#))) 

U-shaped relation (=lookup) between project priority and project completeness. Based on the 

project completeness a priority is assigned. The data points of this lookup are depicted in the next 

section (VENSIM Lookup data points) 

 

Attention Input (P#) - Variable 

(15) =  Lookup (P#) * Management Experience 

The influence of management experience on the U-shaped relation between project priority and  

project completeness. 

 

Attention Fraction (P#) - Variable 

(16) =  Attention Input P#+ 

IF THEN ELSE(Project Completeness P#>0,  

IF THEN ELSE(Project Completeness P#<=Fraction PC, 

Project fraction, 

0), 

0) 

The sum of the minimum project priority (i.e. project fraction) and the priority of the U-shaped 

lookup relation between project priority and project completeness 

 

Sum Attention Fractions - Variable 

(17) = Attention Fraction (P#) + Attention Fraction (P#+1) + ..... + Attention Fraction (P#+15) 

Summarizing the priorities of all ongoing projects.  
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Attention (P#) - Variable 

(18) =  XIDZ(Attention Fraction (P#),Sum attention fractions,0)  

This variable is used to calculate the attention percentage for each project. This is done by dividing 

the attention fraction for a project by the total amount of attention fractions.  

Example: 

Priority projects 1/2/3 = 100/33/100  

Sum priorities = 233  

Attention assigned to 1 = 100/233=43% 

Attention assigned to 2 = 33/233=14% 

Attention assigned to 3 = 100/233=43% 

Lookup effect of coordination (P#) - Variable 

(19) =   lookup Coordination effect(Attention P#) 

S-shaped relation (=lookup) between attention percentage and the effect on team productivity. 

Based on the attention allocated a coordination effect is assigned. The data points of this lookup are 

depicted in the next section (VENSIM Lookup data points) 

 

Coordination Rate (P#) - Rate/Flow 

(20) =  (Lookup effect of coordination (P#) - Effect of coordination (P#))/Adjustment Time 

First-order system that depicts the coordination rate with a small adjustment time 

Effect of Coordination (P#) - Stock 

(21) =   Coordination Rate (P#) 

Based upon the attention allocated a coordination effect is assigned.  

Attention Check -  Variable 

(22) =   Attention (P#) + Attention (P#+1) + ..... + Attention (P#+15) 

Check if the total attention was on a constant level of 0, to ensure the zero-sum argumentation is 

correct. 

Ongoing Projects - Variable 

(23) =   IF THEN ELSE(Productivity (P#)>0.1, 1, 0)+ 

IF THEN ELSE(Productivity (P#+1)>0.1, 1, 0)+ 

..... + 

IF THEN ELSE(Productivity (P#+15)>0.1, 1, 0) 

Variable that depicts if a project is in progress. If there is a productivity level a 1 is denoted, if not a 0. 

All 1's and 0's are summarized and used for the inflow ongoing project. 
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Inflow Ongoing Projects - Rate/Flow 

(24) =   Ongoing projects - number of ongoing projects 

First-order system that depicts the total amount of ongoing projects. 

Number of Ongoing Projects - Stock 

(25) =  Inflow Ongoing Projects 

Number of ongoing projects. 

Inflow Costs - Rate/Flow 

(26) =  IF THEN ELSE(Team Size (P#)>10,11,0)+ 

IF THEN ELSE(Team Size (P#+1)>10,11,0)+ 

..... + 

IF THEN ELSE(Team Size (P#+15)>10,11,0) 

A similar structure as depicted in the ongoing projects structure. There is one small difference, this is 

no first-order system but a summarizing system that summarizes all team members that work 

overtime (per week). 

Additional Costs - Stock 

(27) =  Inflow Costs 

Total amount of team members that worked overtime (in weeks).  
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VENSIM Lookup Data Points 

This section depict the data points from the two lookup variables incorporated in this model. The 

graphs can be found in the section covering the model development and key assumptions.  

Priority U-shaped relation data points 

[(0,0)-(1,1)],(0,0),(0.0001,0.6667),(0.1,0.6535),(0.2,0.042),(0.25,0.02),(0.3,0.01),(0.4,0.0033),(0.5,0), 

(0.6,0.0033),(0.7,0.01),(0.75,0.02),(0.8,0.042),(0.9,0.6535),(1,0.6667) 

The priority U-shaped relation is explained in the model development section (assumption A) and 

depicted in Figure 4. 

Coordination S-shaped relation data points 

[(0,0)-(1,1.2)],(0,0.800302),(0.01,0.800602),(0.02,0.800902),(0.03,0.801204),(0.04,0.801507), 

(0.05,0.801813),(0.06,0.802124),(0.07,0.802439),(0.08,0.802763),(0.09,0.803098),(0.1,0.803448),(0.1

1,0.803821),(0.12,0.804225),(0.13,0.804675),(0.14,0.805188),(0.15,0.805792),(0.16,0.806523),(0.17,

0.807434),(0.18,0.8086),(0.19,0.810123),(0.2,0.812147),(0.21,0.814869),(0.22,0.818556),(0.23,0.823

565),(0.24,0.827855),(0.25,0.834497),(0.26,0.844759),(0.27,0.856286),(0.28,0.871203),(0.29,0.89453

),(0.3,0.920944),(0.31,0.949727),(0.32,0.979801),(0.33,1.00988),(0.34,1.03866),(0.35,1.06507),(0.36,

1.0884),(0.37,1.10832),(0.38,1.12484),(0.39,1.13824),(0.4,1.14891),(0.41,1.15728),(0.42,1.1638),(0.4

3,1.16884),(0.44,1.17273),(0.45,1.17573),(0.46,1.17805),(0.47,1.17986),(0.48,1.18129),(0.49,1.18243

),(0.5,1.18335),(0.51,1.18411),(0.52,1.18475),(0.53,1.1853),(0.54,1.18579),(0.55,1.18623),(0.56,1.186

63),(0.57,1.187),(0.58,1.18736),(0.59,1.1877),(0.6,1.18803),(0.61,1.18835),(0.62,1.18866),(0.63,1.188

97),(0.64,1.18928),(0.65,1.18958),(0.66,1.18988),(0.67,1.19018),(0.68,1.19048),(0.69,1.19078),(0.7,1.

19108),(0.71,1.19138),(0.72,1.19168),(0.73,1.19198),(0.74,1.19227),(0.75,1.19257),(0.76,1.19287),(0.

77,1.19317),(0.78,1.19346),(0.79,1.19376),(0.8,1.19406),(0.81,1.19435),(0.82,1.19465),(0.83,1.19495

),(0.84,1.19524),(0.85,1.19554),(0.86,1.19584),(0.87,1.19614),(0.88,1.19643),(0.89,1.19673),(0.9,1.19

703),(0.91,1.19732),(0.92,1.19762),(0.93,1.19792),(0.94,1.19822),(0.95,1.19851),(0.96,1.19881),(0.97

,1.19911),(0.98,1.1994),(0.99,1.1997),(1,1.2) 

The coordination S-shaped relation is explained in the model development section (assumption B) 

and depicted in Figure 5. 

 


