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Abstract 

In the current market situation today which is changing rapidly, many companies have 

decided to adopt the project-based organisational structure. However, the literature on 

this area has been lacking, particularly in the multi-project environment. This is an im-

portant subject to explore since it has a substantial impact on a company’s productivity. 

Therefore, the purpose of this work is to expand the knowledge on project resource 

management in multi-project organisations. The methodological approach of this work 

was a case study, where interviews and observations were conducted at a large PBO 

running multiple new product development projects. The unit of analysis in the case 

was the way of working in projects and PRM techniques used in the context of two new 

product development projects. Waterfall Method and APM was identified as two fun-

damental ways of running a project. Additionally, RBS and RBV, Kitting, CONWIP 

and Project Freezing and finally CCPM were identified as techniques that can be used 

in project management. Several similarities and differences were identified when com-

paring the case study with previously conducted studies. Particularly, similarities re-

garding the experienced pressure and how resource conflicts caused by this were man-

aged. Lastly, improvement proposals to current PRM techniques were identified. By 

using both Waterfall Method and APM together, their strengths could be combined. 

Moreover, HRM has become an increasingly more important task for the line managers, 

which should be taken into consideration when stating the work description. The results 

of this study will contribute both theoretically and practically. This work supports the 

evolution of the PRM techniques by evaluating them in a practical context. Finally, the 

conclusions of this work provide recommendations which are more practically applica-

ble for PBOs. 

 

Keywords: Project Resource Management, Human Resource Management, Multi-

Project Management, Project Based Organisation
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1 Introduction 

In the market situation of today, it is often necessary to be able to quickly answer to 

sudden changes in customer demands, thus, an organisation has to be agile if it is to 

survive in this environment (De Maio, Vergani, & Corso, 1994). Adopting the project-

based organisation (PBO) structure will most likely benefit a company and make it 

more capable of quickly changing characteristics to deal with tasks that are less routine, 

and to fulfil all the changing demands put on them by the customers (Nightingale, 

Baden-Fuller, & Hopkins, 2011). Organisations with the project-based structure are less 

dependent on traditionally set working conditions since it is more or less modified after 

the current demand put on it (Tonnquist, 2009). The concept of PBO is not a new phe-

nomenon, but rather a historically established one that contributed to historical build-

ings like the pyramids and the Eiffel Tower (Lundin, et al., 2015; Sanghera, 2019). 

However, the PBO as we know it today first started taking shape in the later part of the 

twentieth century, when the project-based structure started spreading from the construc-

tion and military industry, to a wider variety of industries (Lundin, et al., 2015). Projects 

are in a sense everyday routine for most people (Keegan, Ringhofer, & Huemann, 

2018), and they are also getting increasingly more complex and crucial for the overall 

success of the companies (Miller & Lessard, 2000; Bredin & Söderlund, 2011; Keegan, 

Ringhofer, & Huemann, 2018). The PBO structure is also adopted by more traditional 

operation-based companies in recent years (Sydow, Lindkvist, & DeFillippi, 2004). 

However, projects are used in many different ways depending on the characteristics of 

the company and the demands they have. The PBO can be the core function of the 

company or just a supporting function, it can be a solely internal activity or one in 

cooperation with external parties (Lundin, et al., 2015). The scope of the project can 

differ, focusing for example on new product development or research (Lundin, et al., 

2015). Nevertheless, shared by all projects is that resources are limited in one way or 

another (Belout, 1998; Sanghera, 2019). That is the reason why project resource man-

agement (PRM) is demanding and vital for the success of a project (Bredin & 

Söderlund, 2011). 

1.1 Background 

Both Belout (1998) and Sanghera (2019) mentioned that resources are limited and to 

be handled with great care in projects. However, Pinto and Prescott (1988) argues that 

the personnel resource is seldom of any significance at any stage of a project. This has 

been questioned by several researchers (Belout, 1998; Wright & Boswell, 2002; Belout 

& Gauvreau, 2004), for instance by stressing the importance of the right competence at 

the right position in a project (Belout, 1998; Belout & Gauvreau, 2004), and by high-

lighting the strong connection between human resource management (HRM) and the 

strategic goals of a business (Wright & Boswell, 2002; Adler, Pittz, & Meredith, 2016). 

Wright and Boswell (2002) elaborate on the argument further by presenting that human 

wellbeing at the workplace is the most crucial factor behind productivity. The im-

portance of productivity in all operations at a company is a well-accepted fact in the 
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business and is defined as the relationship between output and input of the company’s 

activities (Tangen, 2005; Ax, Johansson, & Kullven, 2015). This means that in order to 

increase the productivity, there should be an aspiration to increase the gap between 

output and input. Effectiveness and efficiency are two other factors with a crucial posi-

tion behind a company’s success (Tangen, 2005). Effectiveness implies doing the right 

things, and efficiency refers to doing the things right (Tangen, 2005). Brudney and Eng-

land (1982) provides another angle on the definitions, more suitable for the subject of 

PRM. They say that effectiveness is measured in how well the result meets the set ob-

jectives, while efficiency is measuring the utilisation of the resources (Brudney & 

England, 1982). Belout (1998) argues that project effectiveness is built up by targets in 

dates, budget and quality, which all should be met to obtain a satisfying result. This is 

also presented by Slack, Brandon-Jones and Johnston (2016). HRM is a fundamental 

part of PRM, and it is well established that these will affect the productivity of any 

company’s operations to a large extent (Huselid, 1995). Therefore, if human resources 

in projects are managed in a proper way, there will be an opportunity to both increase 

the output and decrease the input and thus improve the productivity (Bredin & 

Söderlund, 2011). This will then naturally affect the efficiency of the organisation, 

which is a significant criterion for success in a project (Belout, 1998). 

1.2 Problem Description 

The quest for project success is not unlikely to be hindered by poor PRM, since there 

often is a tendency for projects to be managed by feelings and intuition rather than by 

rational thinking and facts (Miller & Lessard, 2000). This opens up for big financial 

risks, where if the project resources are not kept track of, the financial result could be 

devastating (Miller & Lessard, 2000). However, the financial factor is not always the 

most critical one. The three factors of success; money, time and quality, can have dif-

ferent importance in different projects depending on the characteristics of the project 

(Kendall & Rollins, 2003). Prioritising these factors can be extra problematic in an or-

ganisation running several projects in parallel, because of the added complexity of over-

looking all projects often running in unique ways (Abrantes & Figueiredo, 2015), which 

contributes to the low success rate of projects in general (Cullen & Parker, 2015). This 

will not only put extra demand on the project management, but also on the actors in the 

projects who often are involved in more than one project at the same time, which means 

that resources are shared among several projects in an organisation (Sydow, Lindkvist, 

& DeFillippi, 2004). The concept of managing several projects at once is a rather new 

challenge for most businesses, since the single-project routine has been dominating at 

companies the last decades (Borštnar & Pucihar, 2014). Although the importance of 

this subject is increasing, the literature about multi-project management has been lack-

ing (De Maio, Vergani, & Corso, 1994; Keegan, Ringhofer, & Huemann, 2018). Söder-

lund (2004) has seen that management of multi-project organisations is a subject with 

a growing interest where additional research is needed. The reason behind this could be 

that projects historically have been separated from the core activities of companies (De 

Maio, Vergani, & Corso, 1994). Today, project as a work form is more integrated in 
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the companies (Keegan, Ringhofer, & Huemann, 2018), nonetheless, each project is at 

the same time very isolated from the rest of the organisation when it comes to their 

work routines and documentation (Sydow, Lindkvist, & DeFillippi, 2004). This harms 

the corporate collaboration between projects, since in each project the focus is on the 

particular task of the project rather than on the overall growth of the company (Sydow, 

Lindkvist, & DeFillippi, 2004; Loufrani-Fedida & Saglietto, 2014). More research is 

necessary to improve the internal collaboration of PBOs (Sydow, Lindkvist, & 

DeFillippi, 2004). Conclusively, it is rather obvious that the management of resources 

in a project will have a great impact on the overall success of it, and when managing 

resources in multi-project organisations, the impact will be even more substantial. With 

proper PRM, PBOs will increase the chances of succeeding with their projects and thus 

be more profitable (Tangen, 2005). Therefore, there is a need for further exploration of 

PRM. 

1.3 Purpose and Research Questions 

The purpose of this work is to expand the knowledge on project resource management 

in multi-project organisations by combining findings from literature and a practical 

case. 

To fulfil the purpose for this report, the following three research questions were chosen, 

together with a short description to further clarify the essence of each question: 

 

RQ1. What techniques are prominent in the area of PRM?           

Reviewing the literature in the subject of PRM to identify prominent techniques. 

 

RQ2. How is PRM handled in practice and what techniques are being used? 

Investigating a practical case and previously conducted case studies to get a picture 

of how PRM can be utilised, identifying possible shortcomings and areas of improve-

ment. 

 

RQ3. How can PRM be improved by combining theory and practice? 

Combining the insights from the two questions above to find ways of expanding the 

knowledge on PRM. 

1.4 Delimitations 

In this study, focus will be on techniques developed for the specific usage in PRM. 

There is no aspiration in trying to adapt more general methods to fit the purpose in this 

study. Moreover, the focus is put on PBOs which operates in multi-project environ-

ments. Operation-based companies and organisations which only manage single pro-

jects are thereby outside of the presented scope. The case study will be conducted on 

two pilot projects, and the focus will mainly be on the resource planning and its related 

activities to make the work more manageable. 
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1.5 Outline 

Chapter two is the theoretical background, which is divided into two parts and provides 

the report with its theoretical foundation. 

 

Chapter three is the method, where the followed approach in this work is described and 

motivated. 

 

Chapter four is the findings, where findings from the case study is presented. 

 

Chapter five is the analysis, where findings from the case study and theoretical back-

ground is compared and analysed. 

 

Chapter six is the discussion, where the analysed results as well as followed methodol-

ogy are discussed. 

 

Chapter seven is the conclusion, where the core discoveries are concluded, as well as 

implications and recommendations for further research. 
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2 Theoretical Background 

This chapter is divided into two parts. Part One will introduce the reader to basic terms 

and theories being used in this report. Thereafter, the more thorough Part Two follows 

where research originated from case studies conducted of PBOs will be presented, as 

well as PRM techniques found in literature. 

2.1 Part One – Subject Introduction 

2.1.1 Organisational Structures 

Operation-based companies have traditionally been the most common way to run a cor-

poration (Tonnquist, 2009). These are companies where their operations typically con-

sist of almost permanent flow-processes, for instance in assembly lines or process in-

dustries (Lundin, et al., 2015). In these organisations, the responsibilities and tasks for 

the participants are mainly predetermined and many times recurring, resulting in a solid 

and organised structure with predictable outcomes (Tonnquist, 2009). Since these or-

ganisations and processes tends to last a long time, substantial investments in equipment 

and the overall organisation are common, which also stimulates greater economies of 

scale for their processes (Lundin, et al., 2015) These large investments are nevertheless 

also associated with risk, since it may hinder the company’s willingness and possibility 

to quickly adapt to future unexpected events (Lundin, et al., 2015).  

PBOs are on the other hand generally structured as a shell or skeleton, where standard-

ised procedures makes up the organisational framework, while its insides is more dy-

namic (Bredin & Söderlund, 2006). Within this framework, temporary and many times 

unique projects takes place (Bredin & Söderlund, 2011). Typical PBOs are for instance 

companies within the construction industry or entertainment business, where the pro-

jects provide highly customised products and where the project has a distinct ending 

(Lundin, et al., 2015). A PBO is providing the possibility to more easily collaborate 

cross-functionally and be more agile within a project (Nightingale, Baden-Fuller, & 

Hopkins, 2011; Heizer & Bender, 2011). However, this also puts great emphasis on 

having a structured and well-organised project, according to Lundin et al. (2015). Oth-

erwise, conflicts may arise, either between its internal participants or between the pro-

ject itself and other external actors, such as the company’s linear organisation or its 

customers (Lundin, et al., 2015).  

There are mainly two types of PBOs, depending on if projects are the core business of 

a company, or if the PBO is a supportive function in an operation-based company 

(Miterev, Turner, & Mancini, 2017). Moreover, it can also exist several different or-

ganisational structures in parallel within the same organisation (Tonnquist, 2009). Since 

projects usually are associated with clear goals and directions to get there, its partici-

pants commonly find more sense of purpose and belonging in a project, compared to 

the overall organisation (Lundin, et al., 2015). 
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2.1.2 Projects  

A project is a specific work form which has a defined beginning and ending, meaning 

it is conducted during a set time frame (Sydow, Lindkvist, & DeFillippi, 2004; Bredin 

& Söderlund, 2011). This is an alternative way of working, as opposed to regular oper-

ations in traditional organisations, which are iterative and reoccurring by nature 

(Tonnquist, 2009). Projects are used to develop sought-after ideas when the regular or-

ganisation does not have the time or resources to develop these ideas alongside their 

normal operations (Sanghera, 2019). A project can be internal and solely consist of 

members from within an organisation, or be external and consist of members from sev-

eral different organisations (Tonnquist, 2009; Lundin, et al., 2015).  

A project lifecycle consists of several distinct phases. It begins with a pre-study, which 

assesses the preconditions for the project, and clarifies what the project is intended to 

accomplish (Slack, Brandon-Jones, & Johnston, 2016). This is followed by the planning 

phase, where the action plans are established (Heizer & Bender, 2011; Slack, Brandon-

Jones, & Johnston, 2016). Thereafter, the execution phase follows, where the action 

plans are realised (Slack, Brandon-Jones, & Johnston, 2016). The project lifecycle is 

then concluded by the closure phase, where the project is terminated and the outcomes 

evaluated (Tonnquist, 2009; Slack, Brandon-Jones, & Johnston, 2016).  

The performance of a company’s projects can be measured both on a department level, 

as well as on an individual project level (Luiz, de Souza, Luiz, Salgado, & Jugend, 

2019). To measure and assess the status of a specific project, a baseline is established 

and agreed upon in a project’s initial state (Shivakumar, 2018). Aspects such as time, 

cost and quality are performance measurements continuously being evaluated through-

out the project (Belout, 1998; Bredin & Söderlund, 2011). These factors usually serves 

as the foundation from which the project’s internal objectives are determined, objec-

tives which typically are in the form of milestones and stage-gates (Slack, Brandon-

Jones, & Johnston, 2016). A milestone is more of a passive checkpoint, whilst reaching 

a stage-gate usually comes with critical decision points, which will determine the fur-

ther progress of the project (Slack, Brandon-Jones, & Johnston, 2016). If a project is 

beginning to deviate from its baseline, measures will have to be taken, either by altering 

the baseline accordingly or provide the resources necessary to steer the project to its 

intended course (Belout & Gauvreau, 2004). 

Project Management 

Traditionally, companies have initiated new projects and allocated resources to them 

whenever they arose, regardless of how many concurrent projects that were actively 

running (Anavi-Isakow & Golany, 2003). This strategy, similar to the “push principle” 

in manufacturing, put new projects in a line behind other queued-up projects, or were 

given priority depending on their urgency (Anavi-Isakow & Golany, 2003). The pro-

jects were very isolated from one another, and the information about possible resource 

sharing constraints between different projects were thereby lacking as well (Luiz, de 

Souza, Luiz, Salgado, & Jugend, 2019). This negatively affected the productivity of the 

ongoing projects, particularly since the critical resources felt internal pressure and were 
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forced to multi-task, thus losing valuable time during switches in focus between the 

different projects (Anavi-Isakow & Golany, 2003). A lack of gathering, analysing and 

sharing data in traditional project management is something that also Rahman and 

Baksh (2003) underlines. Historically, communication related to project control is said 

to have been mainly verbal, where focus predominantly was put on short-term decisions 

whilst the long-term perspective was overlooked (Formoso, 1991) This could be ex-

plained by the fact that the planning process traditionally has not been seen as an equally 

important part of projects, as opposed to project control (Jünge, Alfnes, Kjersem, & 

Andersen, 2019)  

In order to run a project efficiently and effectively, all projects need to have a project 

leader (Slack, Brandon-Jones, & Johnston, 2016). The project leader is responsible to 

ensure that the project is kept to the set baseline, which involves responsibilities such 

as delegating tasks, engaging the project members and informing them about the project 

status (Tonnquist, 2009; Heizer & Bender, 2011). Since projects often involve people 

from different departments, and sometimes even different companies, human resource 

management is a vital task for the project leader (Heizer & Bender, 2011; Slack, 

Brandon-Jones, & Johnston, 2016). These management tasks are challenging since 

there often is little wiggle-room in the usage of resources, and overusing resources will 

therefore affect the final effectiveness of the project in a negative way (Slack, Brandon-

Jones, & Johnston, 2016). Thus, a critical role for the project leader is to ongoingly 

handle trade-offs between the project scope, deadline and accumulated cost (Parker, 

Parsons, & Isharyanto, 2015). To enable effective planning and control, tasks in pro-

jects are frequently broken down into smaller sub-projects, usually referred to as the 

work breakdown structure (Slack, Brandon-Jones, & Johnston, 2016; Project 

Management Institute, 2017). The tasks within a work package should be related to one 

another, but independent from other work packages, and preferably not surpass ten days 

of work (Slack, Brandon-Jones, & Johnston, 2016). To be able to run a project effi-

ciently and effectively, a functioning information system is a prerequisite (Borštnar & 

Pucihar, 2014). Today, information system usually reffers to computer based systems 

that organises employees, the organisation and the planned activities (Borštnar & 

Pucihar, 2014). However, Borštnar and Pucihar (2014) further mention that the impact 

different information systems are having on companies may vary greatly, from being 

rather basic and purely informative, supporting only specific parts of an organisation, 

to being very comprehensive and covering the entire organisation with important 

functions such as communication, forecasts, and feedback. Furthermore, the authors 

comes to the conclusion that the key to running multi-project organisations effectivly 

is empowering the personell in regards to planning and reporting work, having open 

communiation and transparanetly evalute the work (Borštnar & Pucihar, 2014). 

Project Management Office 

In order to get control over the running projects in the organisation, a Project Manage-

ment Office (PMO) is commonly used (Kendall & Rollins, 2003). An established defi-

nition of PMO is given by the Project Management Institute:  
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An organizational body or entity assigned various responsibilities related 

to the centralized and coordinated management of those projects under its 

domain. The responsibilities of the PMO can range from providing project 

management support functions to actually being responsible for the direct 

management of a project. (Project Management Institute, 2008, p. 443) 

Jerbrant (2013) says that the PMO usually is established in order to standardise and 

structure the PBO and it can be anything from a dedicated influential department, to 

consist of only part-time personnel. Kendall & Rollins (2003) compares the role of the 

PMO office in an organisation to what air traffic controllers are to pilots; in the sense 

that PMO should guide projects the safest and quickest way towards the end destination 

i.e. the project goal, whilst preventing collisions during “the flight” between resources 

and other projects (Kendall & Rollins, 2003). Hobbs and Aubry (2007) have investi-

gated how the PMO is used in practice, and found that reporting the project status to 

upper management was the most occurring function, while developing and implement-

ing standard methodologies was the second most common function. Unger, Gemünden 

and Aubry (2012) have generalised the different functions of the PMO in three roles: 

coordinating, controlling and supporting. The coordinating role is an authoritative role 

where the PMO is coordinating between projects and ensuring that resources are allo-

cated in the best way (Unger, Gemünden, & Aubry, 2012). The controlling role is far 

less authoritative than the coordinating role and is instead focused on the information 

management to support decision making (Unger, Gemünden, & Aubry, 2012). Finally, 

the supportive role aims at developing the project members through personal training 

as well as implementing improved standards and methodologies (Unger, Gemünden, & 

Aubry, 2012). 

Resource Management 

Resource management is a complicated and time-consuming process in many projects 

(Bredin & Söderlund, 2011). This is particularly evident in multi-project organisations, 

where resource allocation, which refers to humans, finances and time, are inherently 

complicated due to the many times resources are shared between multiple concurrent 

projects (Borštnar & Pucihar, 2014). Sanghera (2019) describes resource management 

as a process which consists of two core pillars, both of which are an essential part for 

all projects. The first pillar refers to the process of determining whom should be in-

volved in the project, what responsibilities they will have and establishing sufficient 

communication between the chosen resources. Thereafter, the second pillar comes in 

hand, which entails forming a team resource management plan, describing the activities 

to be carried out. The purpose of these two pillars is to lay the foundation for a docu-

ment, which will provide the project manager with information regarding what re-

sources, how many, and how to manage them in order to conclude the project success-

fully. (Sanghera, 2019)  

HRM is according to Bredin and Söderlund (2011) a critical task in many organisations 

today, and a big part of resource management. It has the purpose of handling the rela-

tionship between a company and its employees and bringing their different objectives 

together (Bredin & Söderlund, 2011; Obedgiu, 2017). A company wants their business 
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to be profitable (Ax, Johansson, & Kullven, 2015) and having human resources with 

the appropriate skills and experience is a prerequisite for this goal (Bredin & Söderlund, 

2011). At the same time, the employees desire to have meaningful and challenging tasks 

that not only provides an income, but also supports their personal development and 

wellbeing (Tonnquist, 2009). The human resource manager has traditionally been re-

sponsible for areas such as recruitment, individual development and compensation for 

the employees (Westerman, Rao, Vanka, & Manish, 2020). The human resource man-

ager also ensures that the company is compliant with the set labour laws in their present 

country, which can involve areas such as work environment, safety and ergonomics 

(Obedgiu, 2017). It is hard to determine the productivity of personnel in multi-project 

organisations, mainly because the actual time spent in a project and the official time 

that were to be spent, usually differs quite substantially (Borštnar & Pucihar, 2014). 

One way of reducing this difference would according to Borštnar and Pucihar (2014) 

be that the top management actively are trying to promote a culture where the personnel 

subjectively are reporting the time spent and the result of the work, rather than trying 

to comply with the official guidelines stated in the beginning of a project. 

Prioritisation and Evaluation 

Shortage of resources is one of the most common issues in multi-project organisations, 

especially since some competences can be very specific and needed by many projects 

(Jerbrant, 2013; Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). Being able to evaluate 

projects before they are initiated is a critical task in order to allocate the necessary re-

sources appropriately (Slack, Brandon-Jones, & Johnston, 2016). This does not only 

improve the overall scheduling precision for the resources in an organisation, it will 

likewise have a positive impact on the number of successful projects in the future, ac-

cording to LePrevost & Mazur (2005). One way of prioritising projects is by using the 

quality function deployment (LePrevost & Mazur, 2005). It is also important to know 

the factors with the greatest impact on the project outcome, to know where the most 

resources should be allocated (Kendall & Rollins, 2003). Dahlgren and Söderlund 

(2010) have developed a matrix where projects are judged on dependency between pro-

jects and project uncertainty in order to decide how projects should be controlled in a 

multi-project organisation, as visualised in Figure 1. 

 

Figure 1. Project Control Matrix 

(Dahlgren & Söderlund, 2010, p. 16) 
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The first scenario is a rather simple project where routines are established and the in-

terdependency is low, which means that the project control can be of a passive kind. 

The second project scenario got a higher level of dependency between projects and is 

thus dependent on the actions of other projects. To handle this scenario, the control 

should be focused on time plans for the projects to follow. In the third and fourth sce-

nario the uncertainty is high. The control of these projects should be decentralised to 

give the projects freedom to solve the tasks individually. Focus should instead be on 

providing the projects with the right resources. (Dahlgren & Söderlund, 2010) 

Finishing a project before the set deadline by using extra resources, may in some cases 

according to Kendall and Rollins (2003) generate more value to the company, than us-

ing the initially allocated resources efficiently and finishing on the due date. Factors 

important to consider for prioritisation could for instance be time, quality or cost 

(Belout, 1998; Bredin & Söderlund, 2011). Moreover, in organisations where multiple 

projects occurs simultaneously, the possibility of existing project links needs according 

to De Maio, Vergani and Corso (1994) be taken into consideration. The authors further 

mention that projects typically can be linked in two ways, either via resource connection 

or via their input and output (De Maio, Vergani, & Corso, 1994). The resource interde-

pendencies between projects are also becoming increasingly more significant as the 

number of active projects in companies keeps growing higher (Sydow, Lindkvist, & 

DeFillippi, 2004; Keegan, Ringhofer, & Huemann, 2018). 

2.2 Part Two – Case Studies of PBOs and PRM Techniques 

2.2.1 HRM in PBOs 

The PBO is being increasingly present in businesses and the number of projects run at 

companies is following the same trend (Keegan, Ringhofer, & Huemann, 2018). This 

has motivated researchers to investigate the effects of project intensification in the 

HRM of businesses through case studies. In this section, findings from some of these 

HRM case studies will be presented. The section is summarised in Table 1. 

Project Intensification 

With a market that is evolving quicker than ever before, it is crucial to have short time-

to-market and high effectiveness in the projects (De Maio, Vergani, & Corso, 1994). 

This pressure from the market was felt at the case companies and expressed through the 

constant stress to quickly finalise a project in order to move on to the next one (Bredin 

& Söderlund, 2006). This was also explored by Gustavsson (2016), who found that 

members of project teams often experienced overload of projects and tasks to be com-

pleted. In addition to the time restraint, all the case companies worked on numerous 

projects at the same time, which made the working environment stressful and difficult 

to oversee by managers (Bredin & Söderlund, 2006). A consequence of this was that 

there was very little time, or no time at all, for employees to work with tasks besides 

the projects, like personal development programs (Bredin & Söderlund, 2006). The line 

manager is usually the manager responsible for the employees of the line organisation, 

and thus responsible for the personal development of each of them (Bredin & 
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Söderlund, 2006; Loufrani-Fedida & Saglietto, 2014). Since the line managers were 

also affected by the stressed work environment, they prioritised completing as many 

projects as possible, instead of the long-term development of the employees, and 

thereby the development of the whole organisation (Bredin & Söderlund, 2006). This 

contributed to the challenge of balancing the short-term effectiveness objectives with 

the long-term development of the PBO, which is crucial in the success of the business 

(Bredin & Söderlund, 2006; Jerbrant, 2013). Engwall and Jerbrant (2003) called the 

consequences of multiple projects running in parallel, the resource allocation syndrome. 

Project Evaluation 

Loufrani-Fedida and Saglietto (2014) found that there are PBOs that have implemented 

routines for how a project should be evaluated after its completion to support the de-

velopment of the organisation. In essence, it revolved around a group discussion be-

tween all members of the finished project, where negative and positive factors through-

out the project were collected (Loufrani-Fedida & Saglietto, 2014). These collected les-

sons learned were then stored in the company’s database, making the evaluation of the 

project available for everyone at the company which increased the organisational learn-

ing (Loufrani-Fedida & Saglietto, 2014). 

PBO Belonging 

The amplified complexity and size of projects had consequences on the HRM of the 

case companies. Bredin and Söderlund (2006) found that, as the projects grew bigger 

in the case companies, the project members felt a stronger connection to the projects 

than to the line organisation which they originally belonged to. Since the line manager 

was supposed to be responsible for the employee (Bredin & Söderlund, 2006; Loufrani-

Fedida & Saglietto, 2014), this complicated the work of the line manager when trying 

to supervise and manage the employee (Bredin & Söderlund, 2006). In some cases, the 

relationships in the project groups grew to a level where the project got a life on its own 

and the group members established their own informal line organisation (Bredin & 

Söderlund, 2006). This counteracted the structure of the PBO and limited the overall 

development of the organisation (Bredin & Söderlund, 2006). The flexibility and free-

dom of this kind of project groups could be an advantage since it enhances the creativity 

of it, but there must at the same time be a balance between the freedom of the group 

and the structure in work routines to ensure that the projects follow the quality level of 

the company (Jerbrant, 2013). To handle this issue, many of the case companies estab-

lished a PMO to coordinate projects in the organisation (Kendall & Rollins, 2003; 

Bredin & Söderlund, 2006). 

To tackle the matter of weak connection to the line organisation, each line was physi-

cally moved together to enhance the daily interaction between members in the line or-

ganisation (Bredin & Söderlund, 2006). Furthermore, the workspace where the line or-

ganisation got situated was designed to be very open and unstructured to facilitate even 

more interaction and informal learning (Loufrani-Fedida & Saglietto, 2014). In addition 

to these informal situations of interactions, inter-organisational meetings were used to 
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let the line manager get a complete overview of the current situation for each line mem-

ber (Loufrani-Fedida & Saglietto, 2014). 

The Line Manager and the Line Organisation 

The new heavily project-based work has changed the work description of the line man-

ager to a more HRM character (Jerbrant, 2013). This has not been an easy transition for 

most line managers, since they often are specialised in technical areas and not in man-

agement, which meant that the line manager often lacked in necessary leadership abil-

ities (Bredin & Söderlund, 2006). One case handled this issue by changing the emphasis 

of their development programs to a leadership and management focus, instead of the 

former specialised technical focus (Bredin & Söderlund, 2006). When Bredin and 

Söderlund (2006) are discussing the findings from their case studies, they present three 

kinds of line manager styles which could be adopted. The styles vary on the focus put 

on HR and the technical tasks: 

1. The HR-oriented line manager, only responsible for the staff, their competence 
and development, evaluation and compensation and balancing and planning 
their project participation. 

2. The task-oriented line manager, who mainly focuses on the technological or 
scientific development in the line unit. 

3. The balancing line manager, with a focus on both HRM and task, i.e. a mix of 
the two alternatives above.  

(Bredin & Söderlund, 2006, p. 482) 

In the case studies performed by Loufrani-Fedida and Saglietto (2014), it was found 

that the work task of the line manager became much easier when each project got as-

signed a level of priority. With a system like this, projects conflicting over resources 

will not be a problem, since the level of priority will determine which project that should 

be prioritised get the resources (Loufrani-Fedida & Saglietto, 2014). In addition to as-

sist the line manager when choosing the appropriate resources for each project, Lou-

frani-Fedida and Saglietto (2014) saw that the competences of every single employee 

could be documented in order to enable the line manger to pick the best employee for 

each project. In addition to keeping track of all inhouse competences Ling, Ning, Chang 

and Zhang (2018) says that the competences of each employee is something that should 

be monitored and developed throughout employment to improve the whole PBO. Help-

ing employees on their desired career path will also contribute to the development of 

the PBO, since it will increase the job satisfaction and thus make every employee per-

form better (Ling, Ning, Chang, & Zhang, 2018). Loufrani-Feddia and Saglietto (2014) 

found that some PBOs had “occupational projects” in addition to the regular projects 

that each employee takes part in. In these “occupational projects”, the focus is on de-

veloping the employees in other ways than through the regular projects (Loufrani-

Fedida & Saglietto, 2014). It was also explored that, in order to facilitate learning out-

side of the routine work tasks, project managers in some of the cases had established 

professional communities where they could meet to exchange experiences and discuss 

certain topics of interest (Loufrani-Fedida & Saglietto, 2014). Mueller (2011) identified 

two ways of unofficial knowledge sharing in PBOs. The first is one is when project 

leaders shares learnings from previous projects in their new projects, while the second 
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kind is when project members talk about their respective projects with other members 

of their line organisation (Mueller, 2011). 

Table 1 Summary of HRM in PBOs 

Findings References 

Pressure to complete as many projects as possible (Bredin & Söderlund, 2006) 

(Gustavsson, 2016) 

Having standardised ways to evaluate projects (Loufrani-Fedida & Saglietto, 2014) 

Projects got too independent (Bredin & Söderlund, 2006) (Jerbrant, 

2013) (Loufrani-Fedida & Saglietto, 

2014) 

The workplaces of the lines were centralised and open (Bredin & Söderlund, 2006) (Jerbrant, 

2013) (Loufrani-Fedida & Saglietto, 

2014) 

The line managers got more HRM oriented responsibilities (Bredin & Söderlund, 2006) (Jerbrant, 

2013) 

Resource conflicts were solved by prioritising projects (Loufrani-Fedida & Saglietto, 2014) 

Personal development was important (Mueller, 2011) (Loufrani-Fedida & 

Saglietto, 2014) (Ling, Ning, Chang, & 

Zhang, 2018) 

2.2.2 PRM Techniques 

In this section, techniques used in PRM will initially be presented. Thereafter follows 

a comparison of the techniques. Lastly, a summary is presented in Table 2. 

Waterfall Method  

Projects that are run according to the Waterfall Method follows a linear order, in the 

sense that each phase of the project is sequentially arranged and may not be initiated 

before its predecessor is complete, just like in a physical car assembly plant (Karlsen, 

Hagman, & Pedersen, 2011). See Figure 2 for a visual demonstration of the Waterfall 

Method. 

 

Figure 2 Waterfall Method 

(Karlsen, Hagman, & Pedersen, 2011, s. 68) 
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Since work according to Waterfall Method follows a chronological sequence, it be-

comes challenging and expensive to go back to previous steps (Karlsen, Hagman, & 

Pedersen, 2011). It is therefore critical that extensive preparation and planning is carried 

out prior to the project initiation to determine the goals and milestones (Karlsen, 

Hagman, & Pedersen, 2011). Consequently, this method is associated with being very 

formal and administrative with hefty documentation (Karlsen, Hagman, & Pedersen, 

2011). In an organisation where the Waterfall Method is followed, the project teams are 

formed by selecting necessary members from the existing functional teams in the or-

ganisation, depending on what competencies and skills that are required for the specific 

project (Abrantes & Figueiredo, 2015). When the project is completed, the project team 

is dismantled, as opposed to the more permanent project teams in other management 

strategies (Abrantes & Figueiredo, 2015) 

Agile Project Management 

Agile Project Management (APM) is essentially the complete opposite to the Waterfall 

Method, as the former was developed in response to the experienced shortcomings of 

the latter (Jünge, Alfnes, Kjersem, & Andersen, 2019). APM is an iterative approach 

that has many of its core principles in common with lean manufacturing, hence, it is 

also categorised under the branch of lean project planning and control approaches 

(Karlsen, Hagman, & Pedersen, 2011; Jünge, Alfnes, Kjersem, & Andersen, 2019). In 

an organisation where APM is applied, the project teams are usually predetermined and 

changes to them rarely occurs throughout the entire project, and the teams usually stays 

the same during multiple subsequent projects (Abrantes & Figueiredo, 2015). Further-

more, Abrantes and Figueiredo (2015) states that the project members in agile projects 

usually have more distinct roles and competencies. Scrum is according to Jünge, Alfnes, 

Kjersem and Andersen (2019) the most common form of APM, and it is built on three 

core pillars: transparency, inspection and adaptation. These are in turn characterised by 

the following attributes: flexible delivery and deadlines, local teams, frequent revisions, 

collaboration and orientation of interfaces and behaviours (Adrialdo, Pedro Domingos, 

& João Batista de, 2017). These characteristics makes Scrum useful in projects where 

the end goal is not definitive, and critical parameters in the project may change as the 

works progresses (Karlsen, Hagman, & Pedersen, 2011; Jünge, Alfnes, Kjersem, & 

Andersen, 2019). The process of continuously evaluating the project in order to increase 

understanding and improve solutions is closely related to the Plan-Do-Check-Act Cycle 

which can be seen in Figure 3, which has its origin in lean philosophy (Jünge, Alfnes, 

Kjersem, & Andersen, 2019). 
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Figure 3 Plan-Do-Check-Act Cycle 

(Liker, 2004, p. 276) 

Resource Breakdown Structure and Resource Based View 

Resource Breakdown Structure (RBS) is a principle that can be used to aid the project 

leaders and resource managers in clarifying how different resources and teams are in-

terrelated within an organisation (Abrantes & Figueiredo, 2015). It defines which team 

every individual resource belongs to, how different skills are distributed within the 

teams, and the present hierarchical structure in each team (Abrantes & Figueiredo, 

2015). This facilitates easier and more accurate resource allocation in an organisation 

(Abrantes & Figueiredo, 2015). Resource Based View (RBV), sometimes referred to as 

the Resource Advantage Theory, is related to RBS in the sense that it describes the 

significance of roles and individual resources in an organisation (Parker, Parsons, & 

Isharyanto, 2015). Cullen and Parker (2015) clarifies that ”The RBV focuses on man-

aging limited resources in order to generate a competitive advantage” (p. 611). By 

identifying which resources that provide the company with competitive advantages, and 

which do not, it becomes easier to steer the focus on right strategic resources to further 

strengthen the competitive advantages (Cullen & Parker, 2015). Having good 

knowledge about the current resources in regard to their strengths and weaknesses, also 

enables the company to easier find new resources that would be suitable to the organi-

sation, in terms of competitive advantage and their current competencies (Parker, 

Parsons, & Isharyanto, 2015). 

Kitting 

Kitting in projects is an approach very similar to the lean principle of kitting in industry 

(Bellgran & Säfsten, 2010). It refers to the practice of preparing the material that is to 

be used in a process beforehand, to shorten the active process time (Bellgran & Säfsten, 

2010). In a project context, Kitting refers to making sure that everything and everyone 

needed to perform a task are available before initiating it, which is particularly im-

portant in a multi-project environment (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). 

Kitting in projects can prevent unnecessary delays caused by resource deficiencies, as 

well as increasing the effective usage of critical resources, which in turn increases the 

efficiency and productivity (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). 
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Constant Work-In-Process and Project Freezing 

Constant Work-In-Process (CONWIP) is a principle that, as opposed to the traditional 

method that follows the “push principle”, instead follows the “pull principle” (Anavi-

Isakow & Golany, 2003). This is achieved by either limiting the number of project ac-

tively running, or capping the work burden, for instance setting a limit on available 

working hours (Anavi-Isakow & Golany, 2003). Anavi-Isakow and Golany (2003) 

further describes that in both of the alternatives mentioned above, pending projects are 

gathered in a “pool” and initiated whenever the system has the available resourcers 

required. The process of limiting the number of actively running projects is closely 

related to the principle of Project Freezing (Luiz, de Souza, Luiz, Salgado, & Jugend, 

2019). By only having a limited number of running projects, critical resources will not 

be overallocated and the risk of experienceing inefficencies related to bad multitasking 

is reduced (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). Furthermore, just as in the 

CONWIP principle when a project is put in a “pool”, freezed projects implies that they 

are accepted and a part of the project portfolio, just posponed and awaiting to be 

initiated when required resources are avalaible (Luiz, de Souza, Luiz, Salgado, & 

Jugend, 2019). 

Critical Chain Project Management 

The term Critical Chain, also known as the Critical Path, refers to the accumulated time 

required for the slowest sequential processes in a project to be completed, which deter-

mine the shortest possible time of completion, without taking resource availability into 

consideration (Project Management Institute, 2017; Celkevicius & Russo, 2018). Crit-

ical Chain Scheduling focuses primarily on project management, hence, it is also re-

ferred to as Critical Chain Project Management (CCPM) (Agarwal & Larson, 2014; 

Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). Ordoñez et al. (2019) describes that 

the CCPM method consists of the following four steps: 

1. Define the priority for each project 
2. Prepare the schedule of each project and program it using the CCPM method 
3. Stagger the projects according to the priority 
4. Control schedule, through the graphics of time buffer consumption rate 

(Ordoñez, Vanhoucke, Coelho, Anholon, & Novaski, 2019, s. 5) 

The main essence of CCPM is it being a method focusing on the relation between pro-

jects and time management, meaning CCPM facilitates the administration of a multi-

project portfolio (Abrantes & Figueiredo, 2015; Luiz, de Souza, Luiz, Salgado, & 

Jugend, 2019). CCPM proposes the usage of feeding buffer and resource buffer, which 

protects the critical chain from delays and shortage of critical resources respectively 

(Abrantes & Figueiredo, 2015; Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). How-

ever, unlike many other planning methods in project management, CCPM has one uni-

fied activity buffer at the end of the project, rather than having smaller buffers at each 

activity (Agarwal & Larson, 2014). This mitigates the risk for the Student Syndrome 

and Parkinson’s Law to appear, meaning that people adapt their work effort according 

to the time available, by reducing the initial time estimations (Ordoñez, Vanhoucke, 

Coelho, Anholon, & Novaski, 2019). Agarwal and Larson (2014) describes that the 
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activity buffer usually is divided into three colour-coded zones; green, yellow and red, 

each zone corresponding to a third of the total buffer. Reaching the different zones will 

gradually require more actions, depending on how much of the total buffer that is re-

maining in relation to the progress of the project. By introducing a Buffer Burn Index, 

the authors further explain that it becomes possible to easily envision and compare dif-

ferent projects between one another (Agarwal & Larson, 2014). The status of a project 

can also be visualised with a graph, as seen in Figure 4, where the X-axis is correspond-

ing to the status of the project, and the Y-axis is referring to the BBI. If the slope of the 

graph is becoming steeper during a given time, it indicates that the project is using more 

resources than initially planned for (Agarwal & Larson, 2014). Cullen and Parker 

(2015) says that the project leader needs to continuously evaluate the ongoing process 

to identify potential key constraints, and opportunities on how to eliminate them. This 

will make it possible to avoid unnecessary uncertainties and project delays due to inac-

curate workload planning (Cullen & Parker, 2015). Additionally, Luiz et al. (2019) fur-

ther states that only focusing on basic CCPM principles such as buffers, critical chain 

identification, Project Freezing and Kitting may be enough to achieve substantial im-

provements, since these are greatly interrelated to the performance factors. This is 

something that also Yang and Fu (2014) mention. 

 

Figure 4 Project Process and Buffer Burn Index 

(Agarwal & Larson, 2014, p. 6) 

Comparison and Summary of the PRM Techniques  

The characteristics of thorough planning and administrative work appears in several of 

the presented techniques. Kitting is one, particularly in regard to the “passive work” in 

projects, i.e. preparation and planning. Kitting in the context of projects is said to con-

sist of preparation of components needed for a specific task, in order to minimise the 

active process time (Bellgran & Säfsten, 2010). However, this technique would proba-

bly require hefty administrative work, particularly in multi-project organisations where 

critical resources may be allocated on multiple projects simultaneously. One way to 

ease the administrative workload could be to apply RBS or RBV. These two techniques 
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are said to visualise and clarify the roles and relationships of resources in an organisa-

tion (Abrantes & Figueiredo, 2015). This in turn facilitates easier allocation of critical 

resources (Cullen & Parker, 2015). Administrative tools like these could aid the Kitting 

process, but also the overall work according to the Waterfall Method since both are 

associated with planning and administrative work. 

Additionally, since CONWIP and Project Freezing also involves administrative work 

(Anavi-Isakow & Golany, 2003), particularly in terms of resource management and 

planning, it is plausible that RBS and RBV also will facilitate the work for these. CON-

WIP and Project Freezing are sharing the same administrative focus in multi-project 

organisations like CCPM is having (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). 

In addition to this, some of the core principles of CCPM are Project Freezing and Kit-

ting, which both were associated with being administrative. Hence, it is viable that RBS 

and RBV will aid the work in CCPM as well. 

The iterative way of working in APM has connections to the lean philosophy, more 

specifically the Plan-Do-Check-Act Cycle (Karlsen, Hagman, & Pedersen, 2011). From 

the techniques presented in the theoretical background, it becomes clear that there are 

several which have connections to lean philosophy. Kitting is related to lean manufac-

turing in its way of preparing as much as possible before the actual process takes place 

(Bellgran & Säfsten, 2010). Additionally, CONWIP and Project Freezing are ap-

proaches that limits the number of actively running projects by following the pull prin-

ciple, instead of the traditional push principle (Anavi-Isakow & Golany, 2003). More-

over, CCPM increases resource utilisation by reducing unnecessary wastes, particularly 

in regard to the Student Syndrome and Parkinson’s Law (Ordoñez, Vanhoucke, Coelho, 

Anholon, & Novaski, 2019).   

CCPM is a more comprehensive technique in comparison to many of the other pre-

sented, especially since it consists of some of the aforementioned methods. It also in-

troduces the concept of buffers, and notably a combined activity buffer instead of hav-

ing multiple buffers at each process (Agarwal & Larson, 2014). The buffer level can be 

visualised and controlled throughout the project, where actions can be taken in accord-

ance to how much of the buffer that remains (Agarwal & Larson, 2014). Thus, this 

technique also features a visual tool that aids the user, similarity to what RBS and RBV 

are doing. 

From the techniques presented, it becomes apparent that the Waterfall Method and 

APM are two approaches of running a project. RBS and RBV are tools that aids visu-

alisation and control. Kitting is a planning and preparation technique. CONWIP and 

Project Freezing are ways of managing the number of actively running projects. Lastly, 

CCPM is a broader method on how to manage a multi-project portfolio as efficiently as 

possible. 
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Table 2 Summary of PRM Techniques 

Techniques Description Strength Weakness 

Waterfall Method Linear process Definite plan Hefty preparation, 

Unchangeable 

APM Iterative process Agile, stable 

teams 

Indefinite plan 

RBS and RBV Control tools  Aids resource al-

location 

A lot administrative 

work 

Kitting 

 

Prepare prerequisites  Fluent projects Require preparation 

CONWIP and Project Freezing 

 

Pull process Even workload Limited capacity 

CCPM 

 

Manage critical re-

sources 

Resource utilisa-

tion 

Demanding com-

mitment  

 



Method and Implementation 

20 

 

3 Method and Implementation 

This chapter will inform the reader on what approach that has been followed in the 

research. It will initially explain the nature of the study under Research Design. There-

after, Literature Review follows, in which the authors describe the methodology fol-

lowed to gather the presented theories from scientific literature. Case Study is the suc-

ceeding section, in which the studied case will be introduced, as well as the practical 

information-gathering techniques used. Subsequently follows Data Analysis, in which 

the data processing is described. This chapter ends with Research Quality, in which 

means taken to ensure validity and reliability, as well as ethic and morale considerations 

are described. 

3.1 Research Design 

This study primarily had a qualitative approach. Having a qualitative approach implies 

focus on “soft” data, such as interviews and interpretative analysis, whilst a quantitative 

approach on the other hand puts emphasis on “hard” data, such as numbers and statis-

tical analysis (Patel & Davidson, 2011). The two approaches are closely related to in-

ductive and deductive research (Bryman & Bell, 2011). Single case study was the re-

search approach of this work, as it is well suited for studies of a limited group or organ-

isation in its real-life context (Williamson, 2002; Patel & Davidson, 2011). Inductive 

reasoning is according to Williamson (2002) when the research begins with specific 

cases or events and ends up with generalised theories from the specific issues. Deduc-

tive reasoning on the other hand, begins with general theories which then are applied to 

specific cases or events in the expectation of explaining the occurrences being analysed 

(Williamson, 2002). 

The work in this report will initially follow the deductive approach, in the sense that 

literature is reviewed in the hope of finding general theories that can answer and explain 

specific questions and events (Williamson, 2002; Patel & Davidson, 2011). Thereafter, 

the work will, if possible, end up with more generalisable theories by combining the 

deductive information found in literature, with inductive testing at the case. 

3.2 Literature Review  

The literature review serves an important part of the research process (Patel & 

Davidson, 2011). It does not only provide a context to the research problem, but helps 

the researcher to better understand the topic, which in turn makes it possible to identify 

knowledge gaps in the area that the researcher seeks to fill (Williamson, 2002). Fur-

thermore, the literature review is according to Williamson (2002) a useful tool for re-

searchers in more ways than just providing theories for the framework, it can also assist 

the researcher with insights in what methods that previously have been used, and 

thereby deciding what approaches could be suitable for the future (Bryman & Bell, 

2011). It can also help the researcher by comparing the results from previous works, 

with the results from their own conducted research (Williamson, 2002). This is some-

thing that was taken advantage of during this work, not only when considering what 
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methods to use, but also when trying to analyse the results received and answering the 

stated research questions.  

An initial literature review was conducted by reading introductive literature found on 

encyclopaedias and in textbooks, which Patel and Davidson (2011) recommends re-

searchers to do in the beginning of a study. The purpose of this is to investigate what 

and how much knowledge exist in the chosen area, what theories and concepts that are 

being used, and also what strategies and methods that previously have been used in the 

area (Bryman & Bell, 2011). The initial literature review also helps the researcher to 

identify relevant keywords and technical terms being used in the topic, which can aid 

the forthcoming research (Patel & Davidson, 2011). Thereafter, the research questions 

were formulated. 

When the initial literature review had been conducted and the research questions were 

determined, the work continued by identifying relevant search tools and databases 

which, according to Patel and Davidson (2011), is a critical step. The databases were 

found in the subject guide which is available on the webpage that the University Library 

in Jönköping provides. Under the category “Industrial product development, Production 

and Design”, Springer Link, Science Direct, Emerald and ABI from ProQuest was iden-

tified as relevant databases after reading their individual description. The literature used 

in this report was mainly presented in the form of scientific articles and textbooks, how-

ever, a literature review may also include mediums such as reports and internal docu-

ments (Williamson, 2002). The latter two were also used in this report, although rather 

sparingly. 

When gathering literature for the basic part of the literature review, educational text-

books and scientific articles were primarily used. However, to strengthen the reliability, 

information was gathered from, and compared to, multiple scientific sources to ensure 

triangulation (Bryman & Bell, 2011). Further on in the thorough part of the literature 

review, it turned more and more towards merely using peer-reviewed scientific articles. 

These articles are considered more reputable compared to regular textbooks, due to the 

high requirements and rigorous process before being published (Bryman & Bell, 2011). 

The usage of these became more significant when the stated information went from 

being rather basic by nature, to being more progressive and revolutionising. The basic 

literature review contributed with terminology to be used when developing the search 

terms for the thorough literature review. Some of the frequently used terminology in 

the basic literature review were “Project management”, “Project resource manage-

ment”, “Human resource management”, “Multi-project” and “Project-based organisa-

tion”. 
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Table 3 The Thorough Literature Search 

Search term Database Publication 

years 

Number of hits Articles 

used 

Project human resource manage-

ment and case study 

ABI 2000- 318 8 

Multi-project management 

 

ABI 2000- 124 6 

Resource allocation syndrome Emerald 2015- 263 2 

Critical chain scheduling in pro-

jects 

Emerald 2015- 11 1 

In order to reach conclusions based on strong arguments, it is pivotal to be transparent 

and systematic when describing the literature review (Bryman & Bell, 2011). Table 3 

displays the first result of the thorough literature review. This served as a base for the 

rest of the review, since it gave further input on possible search terms and concepts for 

deeper investigation. In addition to the search terms and year of publication filters seen 

in Table 3, search keys like quotation marks and searches in specific sections were used 

to limit the number of hits to the most relevant ones. Furthermore, when a satisfactory 

number of hits had been achieved, the articles were studied in order of relevance deter-

mined by the database. The review of each article followed the same pattern, where the 

title and abstract got studied first, followed by the conclusions and the rest of the article 

if it the article was perceived as relevant for the theoretical framework (Bryman & Bell, 

2011). 

3.3 Case Study 

Since PRM issues often are related to multi-project matrix organisations (Sydow, 

Lindkvist, & DeFillippi, 2004), the fundamental criteria for selecting the case was that 

it should be an established PBO following the classic matrix structure, see Figure 5. This 

structure is characterised by arranging the functions of the organisation in lines, which 

will supply the projects with resources (Dunn, 2001).  

 

Figure 5 Typical Matrix Structure 
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3.3.1 Case Context 

The main research approach of this work was a case study. The context of the case was 

a production facility, which is part of a global producer of technical consumer products. 

The unit of analysis in the case was the way of working in projects and PRM techniques 

used in two new product development projects, with the PMO coordinating them. Par-

ticipants included in this case study was one project manager project and three line 

managers per project as well as a PMO manager. These participants are described below 

and can be seen in Table 4. 

PMO 

Fundamentally, the purpose of the PMO is to bridge the gap between upper manage-

ment and the projects run. This is important since each unit of the organisation is rather 

good at communicating within each unit, but not across unit boarders. The PMO is 

working to align the units to ensure that projects run properly. This is done by gathering 

data on the progress of the projects, which then is summarised and presented to the 

upper management. However, the PMO is also applying an active role through the pro-

jects, solving problems as well as driving them to be more successful and innovative. 

Project Leaders 

The project leaders of the case belong to the PMO department. Their main responsibil-

ity is to ensure that the set objectives for each project are met. This is done by coordi-

nating the functions of the project from a holistic perspective and by communicating 

the current goals in an understandable way. 

Line Managers 

Each line in the PBO have their own line manager. This person is responsible for the 

resources of the line in every project where they are involved. Thus, the line manager 

has to ensure that the needed resources are available and equipped with the right skills 

to complete the required task. 

Table 4 Case Study Participants 

 Project Leader Line Manager PMO Manager 

Project 1 1 3  

Project 2 1 3  

Other   1 

3.3.2 Interview 

Since the interview method is suitable for qualitative research and case studies 

(Williamson, 2002), it was chosen as one of the methods for this work. The subject of 

PRM is depending on the workforce of the projects (Belout, 1998; Wright & Boswell, 

2002; Belout & Gauvreau, 2004) and interviews are preferable when there is a need to 

collect opinion-based data from people situated in a particular context of interest i.e. in 

a case (Bryman & Bell, 2011; Patel & Davidson, 2011). Interviews can be of different 

character, depending on the level of standardisation and structure (Patel & Davidson, 

2011). In the context of this report, it was suitable to apply a low level of standardisation 
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and structure on the interviews which meant that the respondent was free to answer the 

questions in whatever way they liked, and the structure of the questions were loose and 

adjustable. Although the structure was low, questions were prepared for each interview 

which gave the interviews a semi-structured characteristic instead of an unstructured 

one where no particular question is prepared (Williamson, 2002). The interviews where 

semi-structured to ensure that each interview would give some purposeful data but still 

enable the opportunity to dig deeper into subjects that arose during the interviews 

(Williamson, 2002; Bryman & Bell, 2011). To support the structure and ensure that the 

purpose of each interview was reached, interview guides which included the main ques-

tions that had to be answered at the particular occasion were used at all interviews in 

this work (Bryman & Bell, 2011). The interview guides can be seen in Appendices 1- 

3. Additionally, all interviews were recorded. 

Snowball sampling was applied to identify the most suitable people to interview 

(Bryman & Bell, 2011). The contact person at the case provided the research with the 

initial contacts which a network of interviewees could be built upon. This network of 

interviewees consisted of people working at the PMO and line managers closely related 

the PMO, as seen in Table 4. All interviews were conducted through digital meetings 

and a high level of confidentiality was followed through all of them to build a relation-

ship of trust with the interviewees (Williamson, 2002; Patel & Davidson, 2011). This 

contributed to the comfort of the interviewees, helping them to express their personal 

opinion without any filters, since no other person than the researchers would know who 

the opinion originated from (Patel & Davidson, 2011). 

3.3.3 Observation 

During this work, observation was used as a method to gather data. The use of obser-

vation is particularly useful when trying to gain information on human behaviour and 

occurrences in their natural environment (Patel & Davidson, 2011). Unstructured ob-

servation was the primary type used in this work. This implies trying to distinguish as 

much as possible about the participants behaviour, without the use of a so-called obser-

vation schedule (Bryman & Bell, 2011).   

Bryman and Bell (2011) mentions that the majority of participant observations are un-

structured, which is also the case in this report. Participant observation is described as 

a very flexible way of conducting research, in the sense that the researcher’s participa-

tion may range anywhere from being mostly an observer, to being very participative 

(Williamson, 2002). The author further states that the participant observation may in-

clude several different techniques of gathering data, such as interviewing, question-

naires and focus groups (Williamson, 2002). During this work, interviews and discus-

sion groups were data-gathering techniques being used simultaneously alongside the 

participant observation. This provided instant unfiltered feedback on questions and pro-

posals presented for the participants. 
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3.4 Data Analysis 

A typical characteristic of qualitative and case-study research is the vast amount of rich 

data gathered from sources such as interviews, field notes or literature (Williamson, 

2002; Bryman & Bell, 2011). Moreover, Patel and Davidson (2011) claims that most 

qualitative research is unique in some way or another, and likewise are the methodo-

logical approaches being used. However, Miles, Huberman and Saldaña (2014) states 

that there are three major flows in qualitative data analysis. The first flow is data con-

densation, which means that collected data is simplified to make it more graspable 

(Miles, Huberman, & Saldaña, 2014). The second flow is data display which refers to 

visualisation of collected data to enable the final flow of conclusion drawing (Miles, 

Huberman, & Saldaña, 2014). Throughout the research process, arising thoughts and 

ideas were diarised in a document. This is something that Patel and Davidson (2011) 

recommends researchers to do in qualitative research, since the ongoing analysis may 

guide the research in directions not apparent in the beginning. Consequently, this also 

occurred during the work in this report. The first interview gave input that shaped the 

second interview and further work, and so on. Hence, the collection of data and its 

associated analysis were an iterative process in this work (Bryman & Bell, 2011). To 

follow the three flows by Miles, Huberman and Saldaña (2014), all data collected was 

summarised to condensate it and the key points were displayed in tables to facilitate the 

conclusions, similar to the example in Table 5 where answers to the questions could be 

filled in under each respondent and compared to each other. This analytical process 

enabled an easier subtraction of useful information and made it possible to identify pat-

terns and connections to the relevant theories used in this work (Williamson, 2002). 

Table 5 Data Display 

 Respondent 1 Respondent 2 Respondent 3 Respondent 4 

Question 1     

Question 2     

Question 3     

Question 4     

3.5 Research Quality  

Throughout the whole data collecting process in this work, whether it was interviews, 

observations or any other type information-gathering medium, the researchers made 

sure that both kept notes of the things happening, as well as recording all interviews. 

By doing this, it was possible to compare the findings that both got afterwards, which 

made it possible to complement each other’s findings if one of the researchers happened 

to miss something significant. Doing this right after a session is a great way of summa-

rising what just has happened (Patel & Davidson, 2011). 



Method and Implementation 

26 

 

3.5.1 Validity and Reliability 

In scientific work, it is vital to have both high validity and reliability (Bryman & Bell, 

2011). Validity is achieved when the measurements used are precise and measuring 

what it is supposed to measure in order to help answer the research questions, and reli-

ability will be obtained through using consistent and replicable methods (Williamson, 

2002; Bryman & Bell, 2011). The result of case studies and qualitative research in gen-

eral are heavily dependent on the researcher’s ability to analyse the collected data, 

which could make the analysis process rather researcher dependent (Williamson, 2002). 

To make the data analysis more transparent and thus the foundation of the conclusions 

stronger, the analysis process has been performed and presented in a detailed way, in 

line with the recommendations from Miles, Huberman and Saldaña (2014). The high 

level of transparency has been continued throughout all methods used in this work and 

literature has been reviewed in an established systematic fashion to reduce the risk of 

bias, and thus increase the reliability (Bryman & Bell, 2011).  

The choice of method for this work is valid, partly since qualitative interviews and par-

ticipant observations are two of the most common methods used in qualitative research 

(Bryman & Bell, 2011), also because both the methods together gave the report con-

current validity. Concurrent validity means that more than one method was used to 

gather data from the same source to ensure that both methods generated the same result 

(Bryman & Bell, 2011). In practice, this meant that both qualitative interviews and par-

ticipant observations were conducted to collect data about the case, which afterwards 

were compared to verify that both methods had the same results and thus both had high 

validity. Recording all the interviews also provided extra reliability in the study (Patel 

& Davidson, 2011). 

The snowball sampling insured that the most suitable interviewees were selected for the 

study and thus added internal validity to the work. When conducting interviews, the 

physical factor can act as a challenge, since appearance like clothing, sex and body 

language probably will have an effect on the interviewee (Williamson, 2002). This issue 

was considered in the interviews by having the same interviewers at all occasions and 

thus exposing the interviewees to the same physical factors. Luckily, there are more 

strengths than weaknesses with interviews. By conducting the interviews through per-

sonal meetings, or digitally by video meetings, an extra layer of data can be collected, 

like body language and voice tones of the interviewee, which could change the meaning 

of the given answers (Bryman & Bell, 2011). This extra perspective at the interviews 

also enabled the interviewers to verify that the interviewee understood all questions, by 

reading his or her physical signals (Williamson, 2002). 

The interviews gave strength to the work, since it served as a tool to dig deeper into 

issues and interesting subjects (Bryman & Bell, 2011). The observations, on the other 

hand, contributed with a wider perspective that possibly was more unfiltered than the 

interviews as the observations were conducted in the real-life context of the case 

(Bryman & Bell, 2011). There is often a risk with interviews that the perspective of the 

interviewee is unrepresentative of the reality (Williamson, 2002). However, the obser-

vations contributed with an unbiased data collection, independent of the personal 
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perspectives of the interviewees (Bryman & Bell, 2011). Although, there is still a risk 

that people behave differently when they are observed, which was considered during 

the analysis of the observations (Bryman & Bell, 2011). By ensuring that both research-

ers participated in the interviews and observations, the reliability of the results was in-

creased (Patel & Davidson, 2011). 

External validity is obtained in qualitative research by bridging the often context spe-

cific qualitative data, with a more general and broader context (Bryman & Bell, 2011). 

To bridge this gap, the key characteristics of the case were described so that other or-

ganisations and researchers would know how to relate the result of this report to their 

own context. A second supportive case and literature in the subject of PRM were stud-

ied to either confirm or contradict the findings of the main case, which made the final 

result more relevant in a broader perspective. 

3.5.2 Ethics and Morale  

Ethical concerns are a critical part of research that is impossible to avoid, and important 

to consider before the project takes place (Williamson, 2002). Patel and Davidson 

(2011) mentions four core principles of research ethics, where the first principle states 

that the researcher should inform the involved individuals about the purpose of the re-

search. This was thoroughly practiced during every interaction throughout the project 

work. The second principle tells the researcher that participants in studies have the right 

to decide whether they are interested in participating or not (Williamson, 2002). Pro-

posed participants were always asked beforehand to make sure that this was the case. 

The third principle is regarding confidentiality and states that participants should expect 

the highest level of privacy, and the data should be handled thereafter (Patel & 

Davidson, 2011). This principle was very important throughout this project, since some 

data accessible from the case was highly classified, and an agreement of confidentiality 

was signed prior to the project start. The last principle is concerning the personal find-

ings, implying that information gathered on an individual level only are to be used in 

the purpose of research (Patel & Davidson, 2011). This was obeyed by only recording 

actions related to the studied topic, and also handling data gathered from each inter-

viewee and observant with confidentiality throughout the whole research process. 
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4 Empirical Findings  

In this chapter, findings gained during the case study will be presented. The chapter is 

then summarised in  Table 6. 

4.1 Case Findings  

The project portfolio at the case is controlled by the top management. Based on the 

current marked situation and competitive strategies, they decide whether a project 

should be initiated, rejected or put on hold. They also decide the economic prerequisite, 

which is the most critical factor since the available resources of any project is monetar-

ily based. This in turn determines the capacity for the number of actively running pro-

jects in the company. Lastly, the top management also decide which priority a project 

should have. Projects are given a priority number ranging from one to eight, where one 

is the highest priority and eight corresponds to the least prioritised projects. This will 

support the PBO in handling projects when resources are limited, and deadlines are 

approaching. The project portfolio performance is evaluated on the quality, cost and 

time. Time is generally the most significant factor since many of their products are 

season dependent. 

The top management plays a critical role in the initial stage of all projects. Project ideas 

are presented to them, where a rough estimation of resource requirements is included. 

If the proposal is approved, an initial baseline is set. The baseline consists of compo-

nents such as budget, tasks, and deadlines. Standardised stage gates are always included 

in the baseline as well. In addition to this, evaluation points are also planned on specific 

gates where the participants get to share lessons learned with each other. At the very 

end of each project, a final lessons learned is carried out. All lessons learned are handled 

centrally at one department which has the responsibility to improve future projects. 

When the baseline is set, every process is estimated in terms of required resources. This 

estimation includes a tolerance of variation to handle uncertainties. However, toler-

ances cannot be applied on the final deadline. Since the products to a large extent are 

seasonal, there is no benefit in completing the project prior to the set deadline.  

There are some resources in the organisation that occasionally are very limited, espe-

cially when many projects are in the same phase, and thus need the same resources 

simultaneously. Additionally, resource shortages may still occur even though there are 

planned tolerances in projects. The reason behind this is that the tolerances only consists 

of monetary buffers, and not actual man-hours. These resource shortages are handled 

in several different ways: They recruit new personnel. Projects are planned in ways to 

not have the same phases in parallel. The critical resources are receiving extra attention 

in regard to planning to maximise their utilisation. If these measures are not sufficient 

to avoid resource conflicts, the project priority will decide which project that gets to use 

the critical resources. However, these resource conflicts are not always as easy to solve 

in practice, something that one line manager said in this context: “the top management 

expects us to squeeze water from a stone to manage the resource constraint”. 
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The stress level for the project participants is affected by the different phases, particu-

larly the latter phases where everything is to be finalised and sent to production. Fur-

thermore, the fact that they sometime participate in multiple projects simultaneously 

also affects the stress levels. Especially if multiple projects are in the same phase and 

require similar resources. These stressors are mitigated by attempting to only let re-

sources work in one project at a time. However, when this is not possible, they instead 

plan projects in a way where the phases are not running in parallel. Nevertheless, some 

stress is inevitable when working in a PBO, and as one interviewee said: ”to enjoy 

working in this environment, you must be comfortable working under pressure”. During 

off-peak periods when the workload is more stable, there is time in the line organisa-

tions for personal development. This is often the line managers responsibility and can 

be done in different ways. Usually, personal development meetings are held on a regular 

basis, where the line manager meets each member of the line organisation to evaluate 

and improve their individual growth. Alternatively, as one line manager stated, the de-

velopment of each induvial is done within each project.  

The work in each line is usually carried out in groups where they work together to solve 

the tasks. However, the grouping differs from line to line. Some are structured based on 

each function of the line, while some are grouped by project. Additionally, work in the 

lines are both planned on a personal level as well as on a group level, depending on the 

different lines. 

 Table 6 Summary of Case Findings 

Subject Description 

Top management Sets project portfolio, prioritisation and economic prerequisites 

Standards Project structure and evaluation are standardised 

Resource planning Based on rough estimations and buffers are only monetarily based  

Resource conflicts Solved by avoiding parallel phases, recruiting and special treatment of 

critical resources 

Stress level Can be high at certain stages of projects and personal development is 

usually compromised as a consequence  

Line work structure Work is carried out in groups on several projects simultaneously 
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5 Analysis 

In this chapter, data gathered during the case study will be compared and analysed with 

previous case study findings described in theoretical background. Thereafter follows an 

analysis where findings from the case study is compared with the techniques described 

in the theoretical background. Both parts are summarised in Table 7 and Table 8. 

5.1 PRM in Practice  

From previously conducted case studies, it got apparent that there was an experienced 

pressure in completing as many projects as possible (Bredin & Söderlund, 2006). This 

experienced pressure and stress was also affected by the number of projects that each 

employee was involved in (Gustavsson, 2016). When looking at the interview material 

gathered during the case study, it got noticeable that employees at the company also 

experienced this pressure. To minimise the influence of this issue, a practice was ap-

plied which prevents the employees from working in multiple larger projects simulta-

neously. On the other hand, if they were involved in several projects concurrently, a 

practice was used which made sure that the projects were smaller and with phases not 

running in parallel with one another. This reduced the risk of resource conflicts and 

thereby the experienced stress level. 

The case study revealed that certain resources with a high demand commonly experi-

enced conflicts due to resource constraints. This issue was managed by ranking the 

projects by priority. The priority determined which project to be prioritised in case of 

resource conflicts. This is similar to what Loufrani-Fedida and Saglietto (2014) found 

during their case study. They further found that this prioritisation was particularly use-

ful for the line manager when distributing the resources of the line (Loufrani-Fedida & 

Saglietto, 2014).  

However, handling resources in the projects was only one of several responsibilities 

that the line managers had. They also investigate technical possibilities and are respon-

sible for their line members, which involves tasks such as personal evaluation and de-

velopment. This implies that the character of the line managers is the balanced one out 

of the three line manager styles, which Bredin and Söderlund (2006) coined after their 

case study. The balancing line manager style suggests that the line manager is focusing 

both on HRM responsibilities as well as technical tasks in the line (Bredin & Söderlund, 

2006). 

Ling et al. (2018) found that if competencies of each line member are documented and 

organised, the process of assigning resources to projects becomes easier. Moreover, this 

also aid the line manager when managing the personal development of each line mem-

ber (Ling, Ning, Chang, & Zhang, 2018). However, at the studied case the line manag-

ers had a more informal way of overseeing the competencies of their resources. The 

line managers relied on their own presumption of each person’s competencies and used 

it when allocating resources to projects, as well as when managing personal develop-

ment tasks. Nevertheless, not all lines were run similarly, since the work of some lines 

was conducted in groups, which meant that the competencies of a group as a whole was 

more important than the competencies of the individual group members. At the case, 
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the line managers aimed at earmarking some of their resources time to leave room for 

personal development. However, this was sometimes hard to achieve due to the high 

work burden. Loufrani-Feddia and Saglietto (2014) found a possible way to solve this, 

by having “occupational projects” in addition to the regular projects that each employee 

takes part in.  

Likewise, not all line layouts are structured the same way. Loufrani-Fedida and 

Saglietto (2014) found that a centralised and open workplace where the whole line is 

located enhances the collaboration between the line members, even though they may 

be working on different projects. The layout of the lines at the studied case varied be-

tween different lines. Some were organised similar to what Loufrani-Fedida and 

Saglietto described, while others were divided by either function or project.  

During the case study, it got apparent that the layout of a line has an impact on the work 

carried out. Bredin and Söderlund (2006) found that there was a tendency for projects 

and project participants to grow into a new unit, and thereby becoming disconnected 

from their original line organisation. This hampered the overall development of the or-

ganisation as the projects got isolated from each other with limited focus on the organ-

isation as a whole (Bredin & Söderlund, 2006). This was not experienced during the 

case study carried out. They had implemented a standardised way of conducting pro-

jects, with a number of set phases that always had to be completed. This, together with 

some mandatory evaluation points ensured that the projects were in line with the cor-

porate strategy and performance standards. Having standardised ways to evaluate pro-

jects is something that also Loufrani-Fedida and Saglietto (2014) observed during their 

case study. This was said to support the organisation with insightful learnings that fa-

cilitated future improvements (Loufrani-Fedida & Saglietto, 2014). To ensure that the 

projects are kept on track and in line with the corporate strategy, the PMO is usually 

established as a tool oversee this (Kendall & Rollins, 2003). This was also observed in 

the case study conducted. 
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Table 7 Comparison of PRM in Practice 

Findings from HRM in PBOs Presence in  

Case Study 

Pressure to complete as many projects as possible Yes 

Resource conflicts were solved by prioritising projects  Yes 

The line managers got more HRM oriented responsibilities Partly 

Personal development was important Partly 

The workplaces of the lines were centralised and open Yes 

Projects got too independent  No 

Having standardised ways to evaluate projects Yes 

5.2 PRM in Theory and Practice 

Project Management 

From the theoretical background, traditional project management is said to be charac-

terised by a will to initiate new projects whenever an idea arose (Anavi-Isakow & 

Golany, 2003). When looking at the cases, some similarities becomes apparent in that 

sense, since many projects are running simultaneously. Running too many concurrent 

projects may cause resource conflicts and efficiency losses, which is something that 

Kendall and Rollins (2003) mention: “With a reduced number of projects, the strategic 

resource sees clear priorities and focus. There are no more excuses —work must get 

done and done quickly” (p. 263). One way of limiting the number of actively running 

projects could be to apply CONWIP or Project Freezing. The use of these techniques is 

described to result in a capped number of actively running projects, where projects not 

initiated can be put on hold in a queue. In this queue, projects could be ordered based 

on priority (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). The studied case appears 

to be using some kind of queue for non-initiated projects as well, based on a given 

priority. This queue is similar to a pool of frozen projects described in CONWIP. How-

ever, they are being provided with a project portfolio budget, which does not restrict 

the number of actively running projects, unlike CONWIP or Project Freezing. 

Projects at the studied case are run in accordance to a set standard, which consists of 

mandatory phases, stage gates and milestones. This structured way of working is com-

parable to the Waterfall Method, which is characterised by its chronological and strict 

work order which the steps are to be conducted in (Karlsen, Hagman, & Pedersen, 

2011). Nevertheless, within some phases of their projects there are processes that are 

less strict and more reactive, which is more similar to the way of working in APM. 

Particularly in regard to the principle of having continuous evaluations and lessons 

learned, to facilitate improvements and adaptation throughout the projects. 
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Projects can, according to Dahlgren & Söderlund (2010), be categorised into four dif-

ferent quadrants depending project uncertainty and dependency between projects, as 

seen in Figure 1. The projects executed at the studied case are quite similar by nature 

since most of them are following a typical repetitive pattern in their new product devel-

opment projects. Thus, the project uncertainty is quite low. Moreover, the projects have 

a high dependency between one other since all resources in the matrix organisation are 

shared. Dahlgren and Söderlund (2010) describes that an organisation running projects 

with these characteristics should focus on having a clearly defined structure which pro-

jects are to be run in accordance with. At the studied case, there is clearly an established 

standardised structure on how projects are to be run, which is in accordance to the ma-

trix in Figure 1. To manage this structure, a PMO is established at the case study. The 

PMO is responsible for ensuring that the inter-functional collaboration is running 

smoothly. This is done by gathering, handling and sharing information about the pro-

jects to both each line, and also to upper management. When looking at the roles Unger, 

Gemünden, and Aubry (2012) suggests a PMO can adopt, several similarities with the 

controlling role are recognisable. This role is mainly focused on information distribu-

tion within an organisation to support all projects and the PBO as a whole. Additionally, 

some influences from the coordinating and supportive roles are also apparent. For in-

stance, in their way of actively coordinating projects and their desire to develop and 

improve the processes. However, these two roles are far less prominent in comparison 

to the controlling role. 

Resource Management 

Resource management in multi-project organisations is according to Borštnar and 

Pucihar (2014) a complicated process, particularly since many resources are shared be-

tween several different projects. This can also be seen in the studied case, where some 

line managers described that they occasionally faced situations where all their resources 

were overallocated, which forced them to work above their limit. To prevent these un-

desired situations, a lot of emphasis is put on planning for the resources. The overall 

planning for each project at the case is strict. However, the internal planning for each 

line is of a rather informal kind. Each line manager roughly estimates the workload 

required for a task, based on previous experience and gut feeling. One way to facilitate 

better planning is to have a clear view on the resources of the line. RBS is according to 

Abrantes and Figueiredo (2015) a principle which does just that. Having knowledge 

and insight in what resources are involved in which projects greatly simplifies resource 

allocation for project leaders and resource managers (Abrantes & Figueiredo, 2015). 

This is something that has not been implemented to a greater extent at the studied case. 

Being more formal in resource management also facilitates further development of the 

resources that will benefit the company as a whole long-term (Cullen & Parker, 2015). 

Having a clear picture of resource allocation status is a prerequisite when setting up a 

project plan. CCPM is one method that can be used when administering a multi-project 

portfolio (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). Significant for CCPM is 

that it has a unified activity buffer at the end of a project, rather than having one at each 

activity. The studied case on the other hand, did not follow this approach. There is no 
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unified activity buffer at the end, nor does the different activities of the project have 

their separate buffers. Although, most activities are planned with an estimated tolerance 

which allows for some variation. Prioritisation of projects is one key component of the 

CCPM methodology (Ordoñez, Vanhoucke, Coelho, Anholon, & Novaski, 2019). 

Ranking projects by priority is something that also the studied case is doing. The pur-

pose behind this is to easier solve upcoming resource conflicts, since the prioritisation 

clearly will determine which project that should receive the resources. Similarly, the 

prioritisation in CCPM serves the same purpose (Ordoñez, Vanhoucke, Coelho, 

Anholon, & Novaski, 2019). One way of to maximise the effective usage of resources 

that may be exposed to conflicts is to apply kitting. It is an approach part of the CCPM 

methodology (Luiz, de Souza, Luiz, Salgado, & Jugend, 2019). Kitting is a process 

which refers to preparing as much as possible before a process is initiated, to minimise 

the active time a critical resource is needed (Bellgran & Säfsten, 2010). The studied 

case has applied an approach similar to this. They try to plan the work of their critical 

resources as precisely as possible. Moreover, other resources may assist the critical re-

source in less urgent tasks. 

Table 8 Comparison of PRM in Theory and Practice 

Techniques in Literature  Presence in Case Study 

Waterfall Method Yes 

APM Partly 

RBS and RBV No 

Kitting Yes 

CONWIP and Project Freezing Partly 

CCPM No 
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6 Discussion 

This chapter will begin with a discussion of the analysed findings. Thereafter follows 

a discussion of the chosen methodology in this work. 

6.1 Discussion of Findings 

6.1.1 PRM Techniques   

From this research, it got apparent that there are two principal ways of running projects 

in a PBO. It can either be run in a strict chronological order in accordance with the 

Waterfall Method, or in a more adjustable way like in APM. The other presented tech-

niques are more like tools in a toolbox, that could be applied whenever the need arises. 

Whereas Waterfall Method or APM are more like the fundamental project strategy in 

which the organisation decides to run projects. APM is said to have been developed to 

overcome the shortcoming of the older Waterfall Method, and is therefore seen as its 

counterpart (Jünge, Alfnes, Kjersem, & Andersen, 2019). Since APM was developed 

in response to the Waterfall Method, it is often seen as the modern and more superior 

method out of the two. However, after studying the case, the same picture was not 

found. The described weaknesses of the Waterfall Method, such as being very inflexible 

and administrative, did not seem to negatively affect the PBO. In fact, it was rather seen 

as necessity. For larger organisations with a wide multi-project portfolio, resources and 

project needs to be carefully scheduled to run smoothly and prevent unnecessary re-

source conflicts or project delays. Moreover, the strictness of the Waterfall Method will 

ensure that each project is performing in accordance to the corporate standard. Thereby, 

it is likely that Waterfall Method is more suitable in this case. Hence, you could argue 

that the usefulness of the different methods is dependent on the context in which it is to 

be used. 

Just as the choice between the Waterfall Method and APM is a crossroad between two 

strategic directions, CCPM is a more holistic methodology which can contain several 

tools from the toolbox. The methodology is used to administrate resources and projects 

in a multi-project portfolio (Abrantes & Figueiredo, 2015). Since it is associated with a 

lot of planning and management of resources, it is likely that the use of RBS and RBV 

would aid the work to a great extent. Particularly since these principles clarifies the 

relationships between resources and teams within an organisation, which facilitates re-

source allocation (Abrantes & Figueiredo, 2015). Moreover, from the analysis it be-

comes apparent that all of the techniques presented, except the Waterfall Method and 

APM, are compatible and can be used together. From the studied case, it findings indi-

cated that using only some of the techniques can provide benefits for the PBO, which 

is something that also Yang and Fu (2014) points out. The techniques may be used 

individually, or in combination with each other depending on the characteristics of the 

PBO. Therefore, it is not guaranteed that using all of these techniques will provide the 

best results, instead you have to pick which are most useful in each particular case.  
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From the case, it was found that they are using the kitting technique, even though it is 

not formally expressed. It benefits them in situations when the demand on their critical 

resources is particularly high. However, if the awareness of the prioritisation is lacking 

in the organisation and the critical resources are not identified correctly, there is a risk 

that the kitting conducted will lead to sub-optimisation for the organisation as a whole. 

This is because some resources and projects may be negatively affected when other 

resources and projects are optimised with kitting. 

6.1.2 PRM in Practice  

From the analysis, it becomes clear that people working in projects commonly experi-

ences stress caused by pressure to complete tasks and projects. This does not seem to 

be a unique occurrence for the studied case, but rather a quite frequent issue. For in-

stance, Bredin and Söderlund (2006) also found that in their study. From the techniques 

presented in the report, CONWIP or Project Freezing seems to be relevant solutions to 

handle this matter. However, when looking at the studied case, the usage of these tech-

niques was not particularly noticeable. Instead, their way of coping with workload and 

experienced stress levels was to focus on the individual level, rather than on the portfo-

lio level as CONWIP and Project Freezing mainly do. To start with, their ambition is 

that each individual only is active in one active project at the time. Alternatively, if the 

projects are smaller, they try to ensure that each employee is only active in a few. If this 

is the case, they try to plan them in a way where the projects phases do not run in 

parallel, which will even out the work burden. This can increase the utilisation rate of 

the resources, however if done incorrectly, could lead to increased stress levels and 

resource constraints. 

The resource allocation is handled by the line managers at the studied case. When the 

preventative measures are not sufficient enough to avoid resource conflicts, the project 

prioritisation assists the line manager in reallocating resources to the projects with the 

highest priority. The prioritisation also provides clarity, which in turn can prevent un-

necessary conflicts to arise, which resource deficiencies otherwise may cause between 

the project leaders and line managers. The role of the line manager can be of different 

character, from being purely technical or HRM focused, to being somewhere in between 

(Bredin & Söderlund, 2006). At the case, it was found that most line mangers were 

around the middle, although with some variation. Some claimed that the technical part 

was the primary responsibility for the role, whilst other put more emphasis on the HRM 

part. This may vary depending on the managers previous background and the function-

ality of the line, which implies that the span of tasks for a line manager may be quite 

wide. Additionally, discrepancies can also be found when looking at the different lines. 

Some see their resources on an individual level and plan the work accordingly, whereas 

other have a less precise view of the resources and plans the work on a group level. 

Likewise, the work setup varies as well. Some lines have organised their work place in 

a way that they sit together in projects, whilst others are structured by functionality. 

This is dependent on which tasks each line is responsible for. Some lines have tasks 

that are quite standardised and routine, while others have to face completely new issues. 
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The latter ones may for instance benefit from sitting in close proximity to a team or the 

line to enable formal and informal support from co-workers. On the other hand, stand-

ardised tasks may be most efficiently conducted without external distractions, which a 

more open line layout could cause. However, a more open layout will possibly allow 

more frequent informal meetings between the co-workers, which can boost the individ-

ual’s wellbeing and personal development. This is something that also Wright and 

Boswell (2002) highlights, and they argue that this is the most critical factor for im-

proved productivity.  

Having standardised projects enables evaluations to be carried out equally throughout 

the project portfolio, which makes it easier to objectively compare the outcomes. This 

is done to a varying degree at the studied case. Projects have evaluations at the end 

where all departments involved participates, whilst there are other evaluations through-

out a project’s different phases, where not all necessarily have to participate. Having 

concurrent evaluations where everyone participates makes it possible to quickly react 

to problems and make necessarily changes. However, this could reduce the efficiency 

of the continuous evaluations, since there usually are many participants in a project. 

Moreover, being forced to participate in additional meetings will increase the work bur-

den even further, which can compromise the capacity of each line. Personal evaluations 

are also an important part for an organisation since it facilitates individual development 

and wellbeing (Mueller, 2011). Although individual meetings are held with their re-

spective line manager on a regular basis, the ideal time for personal development may 

not be available when the work burden is high. Having a better visual overview of the 

competencies of each resource may help the line manager in identifying suitable devel-

opment plans for the individuals (Cullen & Parker, 2015). For this, the use of RBS and 

RBV would probably be beneficial.  

6.1.3 PRM in Theory and Practice  

From what other researchers have said about Waterfall Method and APM, it is easy to 

assume that they are the complete opposites and incompatible with each other. How-

ever, after conducting this study, clues were found that indicates that this might not be 

case. Using Waterfall Method as the fundamental project strategy, with APM applied 

on a lower level in the projects might provide better benefits than only using one out of 

them. In this hypothetical case, the overall project strategy will be based upon the Wa-

terfall Method, which will provide the fundamental structure ensuring that every project 

is following the corporate standard. Within this structure, APM is used on a lower level 

where there is less need for structure, and the need for freedom and flexibility is greater. 

These characteristics are particularly important in new product development projects, 

where the participants have to cope with many uncertainties and give room for the cre-

ativity to thrive. This provides the opportunity to alter the trajectory of the project when-

ever obstacles or opportunities arises, which otherwise would be far more complicated 

when only using the Waterfall Method.  

During this study, the significance for a line manager to establish formal control and 

overview of the line’s resources has become obvious. For this, the benefits of RBS and 
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RBV would probably be suitable. However, from the case studied it got noticeable that 

some line managers planned the work on a team level, rather on an individual level. 

Despite this, the core principle behind RBS and RBV could be utilised, regardless of if 

an organisation is planning work on an individual or team level. The reasoning behind 

this is that RBS and RBV not only facilitates resource allocation in projects, but also 

enables more tailored personal development for the employees, since it aids visualisa-

tion of every component of the line. As the project intensification is growing, HRM is 

becoming a more crucial part of a line managers tasks (Jerbrant, 2013). This trend can 

be seen at the studied case as well, although it may not be on the level as Jerbrant de-

scribed. Most of the line managers did not acknowledge the significance of HRM re-

lated tasks, although it varied to some extent. The arguments by Jerbrant are valid which 

implies that the work description of the line mangers at the studied case has to be ad-

justed accordingly. Consequently, the organisation should either educate the line man-

agers in the subject of HRM or replace them with managers that have suitable compe-

tencies.  

From the studied case, it becomes obvious that they are doing tasks closely associated 

with kitting. Kitting may be beneficial for organisations in certain situations, but its use 

should be carefully managed. If the technique is to be used effectively, having thorough 

insight in the resources is a prerequisite, as well as a complete prioritisation of the pro-

ject portfolio. Otherwise, kitting may cause more harm than good through sub-optimi-

sation, both in terms of financial damage, but also in terms of increased stress levels. 

6.2 Discussion of Method 

The purpose of this study was to expand the knowledge on PRM in multi-project or-

ganisations by combining findings from literature and a practical case. To fulfil this 

purpose, it was decided to follow a qualitative approach. This is something that Wil-

liamson (2002) mentioned can be a useful approach when trying to identify knowledge 

gaps in a chosen area. The initial literature review was helpful in the following process 

since it gave us an introduction to the area. This helped us identify relevant search terms 

used for the more thorough literature review. The search keys used were written down 

in a spreadsheet to keep track of and organise the literature search. In this research, a 

case study approach was followed. This was done to gain a practical insight in how a 

company can work with PRM in real life. Due to our limited resources, it was not pos-

sible to conduct more than one thorough case study. Patel and Davidson (2011) states 

that the generalisability of case studies tends to be limited, especially when only con-

ducting one study. However, to further increase the generalisability, articles of previ-

ously conducted case studies of similar character were used to compare the case study 

findings.  

It was initially planned to conduct physical interviews during the case study. However, 

due to the circumstances in regard to COVID-19, the interviews had to be held digitally. 

Nevertheless, this did probably not negatively affect the outcome of the interviews, 

since they were conducted with the use of webcam and all the interviewees were well 

acquainted with this type of meeting. Similarly, the planned observations could not be 
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as extensive as initially intended. The work at the PMO was managed to be observed to 

some extent before the case was affected by the outbreak. However, the other depart-

ments could not be observed as initially planned. This decreased our concurrent validity 

since it made it harder to compare findings from observations with the interviews. Nev-

ertheless, the results meet a satisfactory level in regard to the given circumstances. 

Prominent techniques in PRM were identified. How PRM could be handled in practical 

cases was explored. Lastly, ways to improve PRM by combining theory and practice 

were found.



Conclusions 

40 

 

7 Conclusions 

In this chapter, the core discoveries of this work will be concluded. Thereafter follows 

a section which discusses implications and recommendations for further research.   

7.1 What techniques are prominent in the area of PRM?           

There are two fundamental ways of running a project, either in accordance to the Wa-

terfall Method or APM. The first is a linear process which follows a detailed plan. The 

latter is an iterative process, where the plan can be altered throughout the work. Kitting 

is a preparatory tool used to maximise critical resource utilisation. CONWIP and Pro-

ject Freezing are methods used to limit the workload, either in number of projects or 

available time. CCPM is a comprehensive method which by the use of underlying meth-

ods such as Kitting, Project Freezing and buffer management, increases the project port-

folio performance. RBS and RBV are methods used to gain better control over an or-

ganisation’s resources, which facilitates resource allocation. 

7.2 How is PRM handled in practice and what techniques are being 

used? 

• External pressure to complete as many projects as possible affects the organisa-

tions. This has resulted in many individuals being involved in several projects 

simultaneously, which makes the PBO a stressful environment. 

• There are often critical resources in a PBO, which can cause delays and affect 

the performance negatively if not handled properly. This is solved by prioritis-

ing projects and using the kitting technique accordingly. 

• The line manager can have different roles, ranging from being purely HRM fo-

cused, to being solely technical. HRM has become more important as organisa-

tions turned into a PBO. 

• The line manager is responsible for the resources of the line. They can be man-

aged formally or informally, on an individual level or on a group level. Docu-

menting their competencies facilitates resource allocation and personal devel-

opment. 

• The layout of the workplace for each line can differ but shared by all is that they 

are located together in an open space. This enables formal and informal collab-

orations, which supports the resources. 

• Establishing a baseline with standardised phases and evaluation points ensures 

that all projects are in line with the corporate standard. Additionally, this facili-

tates organisational learning. 

7.3 How can PRM be improved by combining theory and practice? 

• Using the Waterfall Method as the fundamental structure and applying APM on 

a lower operational level could be beneficial in some PBOs. The Waterfall 

Method will provide a corporate structure, whilst APM will allow more freedom 

within the framework set by the Waterfall Method.  



Conclusions 

41 

 

• Despite that employees often preferred to work with one project at a time, it is 

still possible to work with more than one simultaneously. If the size of the pro-

jects is smaller and their phases not running in parallel, the work burden be-

comes more even and manageable. 

• The changed work description of the line manager puts additional demand for 

HRM competencies. This may require additional education for the line manag-

ers to meet these requirements. Furthermore, if a new line manager is to be 

hired, more emphasis should be put on the HRM task, rather than the technical. 

• Kitting and project prioritisation are effective ways of solving resource con-

flicts. However, using these two techniques without proper information will 

most likely hurt the efficiency of the organisation through sub-optimisation. The 

use of RBS and RBV could provide the necessary information to use Kitting 

and project prioritisation properly. 

7.4 Implications and Future Research 

The implications of this work can be categorised into two core groups, the first is more 

theoretical, and the second is more practical. The first and second research questions 

provides knowledge and insight in the PRM techniques and practises used in multi-

project management, which has been lacking (De Maio, Vergani, & Corso, 1994; 

Keegan, Ringhofer, & Huemann, 2018). The third research question is more practical, 

in the sense that it provides the reader with results that are more concrete and thus easier 

to apply in a PBO. Both Belout (1998) and Bredin and Söderlund (2011) puts emphasis 

on the importance that HRM has on the productivity of the PBO. A substantial part of 

the presented results is related to HRM improvements and should thereby improve the 

productivity of the PBO in which it is used.  

When looking at possible areas for further research, there are two main topics that could 

be explored in greater detail. Firstly, an investigation to verify that Waterfall Method 

and APM is compatible, both in theory and practice. Secondly, there is a need to deter-

mine whether it is sustainable for an individual to be part of several projects concur-

rently. In this work, it was found that the view on this matter is divided. 
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9 Appendices 

9.1 Appendix 1 PMO Interview Guide 

1. Are you using any strategies for the project portfolio? Is there any maximum 

capacity on the number of running project simultaneously? 

2. Broadly speaking, how are projects working? 

3. How is the workload of each project planned? Are buffers commonly used? 

4. Are projects prioritized differently? If they are, how is this affecting the busi-

ness? 

5. Are there any critical resources in projects? If there are, how are those han-

dled? 

6. Are you evaluating projects after their completion? If you are, what is evalu-

ated? 

7. What is the main role of the PMO? 

8. How transparent is the organization? Is it easy to look into other departments 

and their work? 

9. How is the workplace for your line structured? Are you placed together or are 

you spread out in different places? 

10. How involved are you in the projects run by your resources? How is their 

work evaluated? 

11. What is the workload on your resources? Is there time for other activities, like 

personal development? 

12. Is the stress level high? Are you often working in more than one project at 

once? 
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9.2 Appendix 2 Project Leader Interview Guide 

1. What does your role as project leader mean? 

2. Broadly speaking, how are projects working? 

3. How is the workload of each project planned? Are buffers commonly used? 

4. Are projects prioritized differently? If they are, how is this affecting the busi-

ness? 

5. Are there any critical resources in projects? If there are, how are those han-

dled? 

6. Are you evaluating projects after their completion? If you are, what is evalu-

ated? 

7. How transparent is the organization? Is it easy to look into other departments 

and their work? 

8. What is the workload on you and other resources? Is there time for other activ-

ities, like personal development? 

9. Is the stress level high? Are you often working in more than one project at 

once? 
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9.3 Appendix 3  Line Manager Interview Guide 

1. What does your role as line manager mean? 

2. How is the workplace for your line structured? Are you placed together or are 

you spread out in different places? 

3. Broadly speaking, how are projects working? 

4. How is the workload of each project planned? Are buffers commonly used? 

5. Are projects prioritized differently? If they are, how is this affecting the busi-

ness? 

6. Are there any critical resources in projects? If there are, how are those han-

dled? 

7. Are you evaluating projects after their completion? If you are, what is evalu-

ated? 

8. How involved are you in the projects run by your resources? How is their 

work evaluated? 

9. What is the workload on your resources? Is there time for other activities, like 

personal development? 

10. Is the stress level high? Are you often working in more than one project at 

once? 


