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This research studied the project performance measurement from the perspective of 

strategic management. The objective was to find a generic model for project performance 

measurement that emphasizes strategy and decision making. Research followed the 

guidelines of a constructive research methodology. As a result, the study suggests a model 

that measures projects with multiple meters during and after projects. Measurement after 

the project is suggested to be linked to the strategic performance measures of a company. 

The measurement should be conducted with centralized project portfolio management e.g. 

using the project management office in the organization. Metrics, after the project, measure 

the project’s actual benefit realization. During the project, the metrics are universal and 

they measure the accomplished objectives relation to costs, schedule and internal resource 

usage. Outcomes of these measures should be forecasted by using qualitative or stochastic 

methods. 

 

Solid theoretical background for the model was found from the literature that covers the 

subjects of performance measurement, projects and uncertainty. The study states that the 

model can be implemented in companies. This statement is supported by empirical 

evidence from a single case study. The gathering of empiric evidence about the actual 

usefulness of the model in companies is left to be done by the evaluative research in the 

future. 
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Työssä tutkittiin projektien suorituskyvyn mittaamista strategisen johdon näkökulmasta. 

Tavoitteena oli luoda yleinen malli projektien suorituskyvyn mittaamiselle korostaen 

strategiaa ja päätöksenteon tukea. Tutkimus noudatti konstruktiivisen tutkimuksen 

periaatteita. Tutkimus päätyi suosittelemaan mallia, jossa projekteja mitataan useilla 

mittareilla sekä projektin aikana että projektin jälkeen. Projektin jälkeiset mittarit tulisi olla 

linkitetty yhtiön strategisiin suorituskyvyn mittareihin. Mittaaminen on ehdotuksen 

mukaan tehtävä yrityksessä keskitetyn projektiportfoliohallinnan kautta esimerkiksi 

käyttämällä organisaatiossa projektitoimistoa. Projektin jälkeen mitataan projektin 

hyötyjen realisoitumista, kun taas projektin aikana mitataan aikaansaannoksien suhdetta 

rahalliseen panostukseen, aikatauluun ja resurssipanostukseen. Mittareiden toteumia tulee 

ennustaa käyttäen hyödyksi laadullista ennustamista tai stokastisia menetelmiä.   

 

Tutkimuksen suosittelemalle mallille löydettiin teoreettinen perusta suorituskyvyn 

mittaamista, projekteja ja epävarmuutta käsittelevästä akateemisesta kirjallisuudesta. 

Tutkimuksen perusteella mallin uskotaan olevan implementoitavissa yrityksiin. Tälle 

esitettiin empiiristä todistusaineistoa tutkimalla implementointia yksittäisessä 

esimerkkitapauksessa. Mallin käytöstä aiheutuvien hyötyjen evaluoiva tutkimus ja arviointi 

jätettiin jatkotutkimuksen tehtäväksi. 
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Mathematical symbols used in the research 

 

 

X ~ N (µ, σ2)  X is normally distributed 

 

BSTS  Bowman’s and Shenton’s test statistic 

 

𝐵𝑆𝑇𝑆 ~𝑎 χ2  BSTS follows approximatively chi-squared distribution 

 

f (x, y)  Function f with inputs x and y 

 

𝑓: ]−∞, 1]  → ℝ  Function gets values from real number that are between 

negative infinity and positive 1 

 

e  Napier’s Constant (also Euler’s constant)  

 

𝑓(𝑥; 𝑎, 𝑘) Density function of the random variable X at the point 

of x with parameters a and k. 

 

𝑙𝑛  Natural logarithm 

 

𝑋 ~ 𝑁 ([0,1]) X is a random number between 0 and 1 
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1 INTRODUCTION 

 

1.1 Background 

 

Performance measurement has been a tool for management since its origin. The 

literature of the topic is diverse because the researchers tend to give focus to some 

aspect over the others. These aspects are such as implementation of the system (e.g. 

Muralidharan, 2004; Bourne et al., 2003; Ittner & Larcker, 2003; Kaplan & Norton, 

1993), strategy process (e.g. Gimbert et al., 2010; Chenhall, 2005), strategy 

implementation (e.g. Atkinson, 2006; Lohman et al., 2004; Epstein & Manzoni 

1998; Kaplan & Norton, 1996a; Kaplan & Norton, 1996b) and applications in 

public sector or other nonprofit organizations (e.g. Jääskeläinen & Laihonen, 2014; 

Jääskeläinen et al., 2012; Rantanen et al., 2007; Mettänen, 2005; Kaplan, 2001). 

Currently the literature contains a vast number of articles considering the link 

between design and strategy; almost all of the examples above highlight this aspect. 

However the decision making and especially decision making under uncertainty has 

not been a topic in the same amount in the literature.  

 

Strategy and projects go hand in hand in a company. Strategy should state what 

kind of projects to investigate, plan and launch. On the other hand, projects are a 

good tool when making strategy into apprehensive actions. If projects are used for 

strategy implementation, their importance for the firm’s future increases. Therefore 

measuring performance of projects is well justified. When measuring these projects, 

we likely can use the same general guidelines as presented in e.g. Kaplan’s and 

Norton’s Balanced Scorecard (1992) and Neely’s (2002) Performance Prism. 

 

As discussed above, projects can be used as a tool for strategy implementation based 

on previous literature (e.g. Grundy, 1998, p. 43; Hauc & Kovac, 2000, p. 61; Aubry 

et. al, 2010, p. 766). In the year 1998 Grundy stated that projects and project 

management has started to be increasingly interesting as a vehicle for strategy 

(Grundy, 1998, p. 43). The link between strategically choosing which projects to 
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allocate the resources to, and the operational management of projects, is 

emphasized in Grundy’s study. The study also makes a difference between 

everyday projects and strategic projects. The difference leads to a need for suitable 

tools for each kind of projects (Grundy, 1998, p. 50).  Aubry et al. emphasizes the 

role of Project Management Office (PMO) in the strategic context in a project world 

(Aubry et. al, 2010, p. 766). According to Aubry et al., Project Management Office 

should be the link between strategy and operational project management.  

 

Evaluating research has previously been conducted with the subject of using 

projects in strategy implementation. For example Hauc & Kovac (2000) published 

an article where they discussed the experiences in Slovenia using project 

management in a strategy implementation. They concluded that projects and project 

management are good tools to be used with a strategy. Hauc & Kovac state that 

“Project-oriented strategic management represents a model whereby, on the other 

hand, business strategies can be successfully and quickly formulated and, on the 

other hand, they can be implemented quickly, economically and qualitatively 

through projects.” This statement tells that, a project-oriented way of doing strategy 

can be not only efficient and fast, but also, designing the strategy can be helped. In 

a project-oriented strategy process, the role of project management increases. 

 

It is this study’s presumption that performance measurement systems for projects 

should be built so that they link performance measuring and decision making 

together. This alone does not form a problem because these measuring systems have 

been used for this since the beginning. The problem occurs when the measuring 

system has only limited information and company’s management have a need to 

make decisions with that information (for example what projects to give resources 

to). In Figure 1, there is a simplified picture of decision making protocol for this 

situation. As stated before in the literature, the chosen projects should come from 

the company’s strategy. This is found to be important in many strategic 

management studies. There is also a limit of resources that a company can allocate 

for its projects. In Figure 1 the “current issues” stands for issues that come from 

outside of the company’s range of influence. These could for example be legislation 
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related issues or critical breakdown of machines or other such things. When making 

decisions about launching projects, the resource available in the future will be 

affected. And so the influence floats from decision making point to another. This 

effect for the future means that performance should be forecasted as well as 

measured. Without forecasts and estimates the decisions on which projects to 

launch could be done with wrong information of previous projects consumption of 

resources or quality performance. This makes the forecasting aspects worth 

researching in the field of project performance measurement and brings out the 

importance of measuring projects at the strategic and portfolio level in addition to 

measuring the project itself. 

 

 

 

Figure 1. Deciding which projects to launch. 

 

1.2 Objective and limitations 

 

Objective of the study is to construct a model for project performance measurement 

emphasizing the decision making support with the information and forecasted 

estimates from the measuring system. That model is then tested in a single case. 

The scope of this thesis is limited to project portfolio measurement and does not 

include the whole company’s performance measuring systems (i.e. operational 

measures of business) or front-end strategy process. Emphasis is given to decision 
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making. This is also the dimension that binds the topics and subjects discussed in 

the study together. The empirical evidence is limited to a single case. Single case is 

chosen for practical reasons: Implementing a new model for a company takes a lot 

of time and work, and the company needs to be in a specific situation to conduct 

this kind of research. It is assumed that a single case provides a sufficient data 

gathering environment from this study’s objective’s point of view. The evaluative 

part of this research can be done in different companies, but mainly only one 

company at a time. The scope of master’s thesis limits the amount of time and work 

that can be used for this study.  

 

This research can be presented by the following research questions: 

 

1. What kind of measurement systems could be used to measure project 

performance from the strategic management perspective? 

 

2. Is there a way for measuring projects so that the management of companies 

could be proactive and how this model can be described? 

 

In order to find the qualities of a project performance measurement systems, first 

the revision of the previous performance measurement research is needed. The first 

step is to find the performance measurement systems that are already used or 

suggested by the literature. Based on this, the study asks the question how these 

models can be used or applied in a project performance measurement. Especially 

this study seeks the ways to implement benefit realization into the performance 

measurement of projects. Answer to the second research question is chosen to be 

looked from the applied mathematical section of the academia, and from statistics 

particularly. This means that the sub-question is the following: Is there a stochastic 

applications that help to get measurement results before they are traditionally 

measured? When combining the answers from both of the research questions, this 

study assumes, that a useful model can be created as a tool for proactive strategic 

project performance management. 
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1.3 Research approach 

 

The overall purpose of a scientific research is to discover answers to some questions 

with applying scientific methodology and procedures (Kothari, 2004, p. 2; Gupta 

& Gupta, 2011, p. 4). For researcher, there are lots of different kind of research 

approaches to choose from. Kothari states that:  

 

“The scientific method is based on certain basic postulates which can be stated as 

under: 

  It relies on empirical evidence; 

 It utilizes relevant concepts; 

 It is committed to only objective considerations; 

 It presupposes ethical neutrality, i.e., it aims at nothing but making only 

adequate and correct statements about population objects; 

 It results into probabilistic predictions; 

 Its methodology is made known to all concerned for critical scrutiny are for 

use in testing the conclusions through replication; 

 It aims at formulating most general axioms or what can be termed as 

scientific theories.”  

(Kothari, 2004, p. 9)  

 

Statement above may be roughly summarized so that the scientific method must be 

objective and follow the well-defined logical way of doing the research (i.e. 

research is done systematically). The same kind of view about the features of a good 

scientific research is shared with many researchers in the field of research 

methodology (e.g. Gupta & Gupta, 2011; Bhattacharyya, 2006). This study follows 

these basic guidelines of scientific method, however a more specific guidelines are 

needed. There are some well-known and recognized research approaches available 

that can be applied in research. These can be described as a set of researcher’s tools. 

Research methods are usually divided in few common types of research. Hirsijärvi 

et al. (2000) talk about “research strategies” when discussing about research 

methodology. They give three basic strategies to choose from: experimental, 
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survey-research and case study. Kothari (2004) describes the difference between 

different methods by comparing some aspects of methodology used in research. 

The same kind of presentation of different methodologies is found in other research 

methodology guide books (e.g. Kumar, 2008) but also slightly different kind of 

systemizations is also found (e.g. Daniel & Sam, 2011; Khan, 2008). According to 

Kothari the research can be: 

 

1. Descriptive or Analytical 

2. Applied or Fundamental 

3. Quantitative or Qualitative 

4. Conceptual or Empirical 

 

These aspects or qualities of research can be mixed and researches do not 

necessarily follow purely something (i.e. quantitative) of these predefined general 

methodologies. Hirsijärvi et al. (2000) highlight that research can combine 

quantitative and qualitative research methods in order to have a good outcome from 

the research (Hirsijärvi et al., 2000, p. 123 – 127). 

 

In addition to these, Kasanen et al. (1993) introduced the constructive research 

method. They define the method by stating that “Intuitively it is relatively clear 

what we mean by the constructive research approach: managerial problem solving 

through the construction of models, diagrams, plans, organizations, etc.” (Kasanen 

et al., 1993, p. 245). They also make remark that vast number of master’s theses are 

done with this kind of methodology in the field of management accounting.  Basic 

idea of the model is presented in Figure 2 as it was originally presented by Kasanen 

et al. 
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Figure 2. Constructive research approach (Kasanen et al., 1993, p. 246) 

 

 

The problem in hand with this study is most relevant to constructive research 

methodology. This is the case based on the desired outcome of the research: target 

is to find a general model for a strategic project performance measurement. The 

target comes from the stated research questions (especially from the question 2). 

This said, the constructive research method is chosen for the research. Research of 

the topic is phased to these following steps: 

 

1. Reviewing performance measurement system studies presented in the literature 

with focus on a strategy and decision making 

2. Reviewing project management tools and project performance dimensions from 

the literature 

3. Reviewing methods for considering the uncertainty from the literature 

4. Gathering empirical evidence from a single case company: finding the present 

state and the management needs and preferences (preliminary research) 

5. Constructing a theoretical framework by combining the findings from the points 

above 

6. Using the framework as a base for the model which is used in a single case study 

7. Conclusions are made from the points above (validation) 
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Previous theories give the backbone for the model. Some of the theories are also 

discussed here in order to understand the different views in academic literature. 

Conclusions are then made by combining the most suited theoretical frameworks. 

The first, the second and the third points are literacy reviews. The fourth point in 

the list is done by interviewing the company’s staff and by gathering data while the 

author is working in the case company’s Project Management Office. Interviewing 

is done with an informal approach and data is gathered from several informal 

interviews during author’s daily work. The fifth point is author’s conclusions based 

on the literacy reviews and the preliminary research (point four). The sixth point 

constitutes applying the conclusions to a real life scenario. In this part of the 

research some statistical and mathematical methods are used. The theory about 

these methods is exceptionally introduced within the empirical part of the study 

(other theory is introduced in first chapters). The final point makes the conclusions 

from all of the previous points. 
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2 PERFORMANCE MEASUREMENT OF PROJECTS 

 

2.1 Balanced performance measurement 

 

Performance has been measured by financial metrics for a very long time, however 

the concern for other kinds of meters came to discussion in the early 1980s. 

Complexity of the business and the marketplace changed in that time and the 

financial meters were not enough anymore. The lack of reflection between financial 

metrics and changing circumstances in a marketplace or in a company’s strategy 

was a critical failure (Kennerly & Neely, 2002, p. 1223 - 1224). There are many 

solutions presented in the academic literature, e.q. Balanced Scorecard, 

Performance Prism, The Performance Measurement Matrix, SMART pyramid. 

These solutions present other kinds of meters alongside with the sole financial 

meters to determine the actual state of a company. Different kind of meters are 

discussed here with a short presentations of the Balanced Scorecard. 

 

Before making applications of performance measuring systems for projects, those 

systems need to be defined. In the academic world performance measuring systems 

are usually defined by their features or their role in the management. Performance 

measurement systems can be defined as systems that merge financial and non-

financial information together. This definition is made wider by some researchers; 

Measuring systems are not only metrics to measure individual things but they are 

also used as a tool for strategic management (Kaplan & Norton, 1992; Ittner et al., 

2003; Franco-Santos et al., 2007). These kind of measuring systems are referred as 

contemporary measuring systems (Franco-Santos, 2012, p. 80). Performance 

measurement systems can also be used to help implementing companies’ strategies 

(Muralidharan, 2004). For example Balanced Scorecard (Kaplan & Norton, 1992) 

and Performance Prism (Neely 2002) are considered to be such performance 

measurement systems (e.g. Franco-Santos, 2012; Rantanen et. al, 2007; Horngren 

et. al, 2006).  
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Performance measurement can be defined in numerous different ways. In this study 

the Ittner et al. (2003) definition is used as a basis of defining performance 

measurement because it has a strong emphasize in the decision making. Ittner et al. 

(2003, p. 715) defines performance measuring systems as systems that “provides 

the information that allows the firm to identify the strategies offering the highest 

potential for achieving the firm’s objectives, and aligns management processes, 

such as target setting, decision-making, and performance evaluation, with the 

achievement of the chosen strategic objectives”. Performance measurement 

systems are used in various ways in management, but still Pekkola & Rantanen state 

in their study, that performance measurement systems should provide better support 

with decisions made in business (e.g. Pekkola & Rantanen, 2014, p. 32).  This view 

is also one of the motivations for this study. 

 

During industrial era merely financial metrics were used to measure company’s 

performance (Kaplan & Norton, 1992, p. 71). However at the end of the industrial 

era the industrial world started to shift to a more complex and dynamic 

environment. This time period has been found in many business studies’ 

subcategories alongside the performance measurement and management 

accounting studies. This time period is referred for example as a knowledge era 

(Uhl-Bien et al., 2007) or as a information age (Kaplan & Norton, 1996b; Miles et 

al., 1997). These names work well for describing the change from previous business 

world’s dominating “economy of scale” thinking towards considering about things 

such as efficiency and productivity. After the shift towards to today’s business 

environment, the traditional measurements failed to deliver the necessary 

information about the performance of companies. At the start of 1990’s Robert 

Kaplan and David Norton suggested a solution for that with their Balanced 

Scorecard. Suggested solution was combination of both financial and operational 

measures (Kaplan & Norton, 1992, p. 71). This was originally done by designing 

the system with four perspectives: Customer perspective, internal perspective, 

innovation and learning perspective and financial perspective (Kaplan & Norton, 

1992, p. 72). Basic structure of the original Balanced Scorecard is presented in 

Figure 3. Later this original version was referred as the first generation of Balanced 
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Scorecard as updates to the original was suggested by academic world. This 

division to generation is used widely in the literature (e.g. Andersen et al., 2004, p. 

637 – 638; Lawrie & Cobbolt, 2004, p. 611 – 620; Perkins et al., 2014, p. 148 – 

169). Currently the focus is at the third generation of Balances Scorecard. These 

later versions of Balanced Scorecard have shifted the focus from measuring to 

strategy and management. These versions highlight the shareholders’ value and its 

creation processes, organizations and management of change (Kaplan & Norton, 

2001a, p. 87 – 102; Kaplan & Norton, 2001b, p. 147 – 156) Kaplan and Norton 

have been continuously taking part in the academic discuss themselves. 

 

 

Figure 3. Basic structure of Balanced Scorecard (Lawrie & Cobbold, 2004, p. 613) 

 

This study assumes that the same guidelines as proven to be useful with Balanced 

Scorecard, can be used to some degree with project performance measurement. This 

is assumed to be especially the case when the project performance is viewed form 

the strategic management perspective. Most relevant uniformities are the different 

kinds of metrics i.e. not to only use financial metrics and the use of different kinds 

of perspectives and to focus both sort-term and long-term measures. 
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2.2 Performance measurement of projects 

 

The same kinds of problems may exist in the project performance measuring as 

generally in the performance measurement systems. In this study it is assumed that 

this is the case. Only the financial or cost-focused metrics can lead to a failure in 

measuring the most important things when developing company and its functions 

and processes by projects. Project measures about solely of the project itself can 

give necessary information about the past state, or at best, the current state about 

the status of the project. This does not include information about the actual 

utilization of the benefits that the project was originally supposed to generate. This 

sub chapter reviews the academic discussion over that problem. 

 

The performance of projects is typically measured by the elementary components 

of the “iron triangle”. These components are costs, time and quality measures 

according to Atkinson (1999) the creator of the term. In Atkinson’s article there is 

a lot of discussion about the multi-criteria measuring. The outcome of Atkinson’s 

research is the founding that the iron triangle is a good basis for measuring project 

in short time interval but in addition there should be measures about the benefits 

that are measurable only after the project. According to Atkinson the Iron Triangle 

has “missing link”. To help to overcome this missing link Atkinson created “The 

Square Route” shown in Figure 4. This is a presentation where the long term 

benefits and other measures are divided in categories. 
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Figure 4. The “Iron Triangle” as a part of square route in project performance 

measurement (Atkinson, 1999, p. 341). 

 

Lauras et al. (2010) state that using only the iron triangle based measurement 

systems, there is a big lack in incorporating the project specific features. That study 

suggests a multi-dimensional measurement system to make measuring more 

efficient. The overall concept of Lauras et al. (2010) suggestion for Project 

Performance Measurement System (PPMS) is shown in Figure 5. Same researchers 

write in a different article, that multi-dimensional or multi-criteria performance 

analyzing is a better tool for decision making than traditional iron triangle (Marques 

et al., 2010, p. 1067 - 1068).  
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Figure 5. Multi-dimensional project performance measurement system (Lauras et. 

al, 2010, p. 344) 

 

The Earned value management is well known and studied in the academic world. 

While searching the article databases at the time of this thesis, there were several 

tens of thousands of results with search words “Earned value management”. The 

results are shown in Table 1. Earned value management (EVM) is recognized to be 

a good fit for project management and performance measurement (for example: 

Marshall, 2007, p. 20; Sumara et. al., 1997, p. 13). The EVM is defined by 

Vanhoucke (2014) as a “methodology used to measure and communicate the real 

physical progress of a project and to integrate time, cost and scope into a single 

project management and control system. It takes into account the work completed, 

the time taken and the costs incurred to complete the project and it helps to evaluate 

and control project risks by measuring project progress in monetary terms.” 

(Vanhoucke, 2014, p. 17). 
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Table 1. Results of quick search with words “earned value management” 

Archive Founded results 

EBSCO - Academic Search Elite  19 342 

EBSCO - Business Source Complete  811 

Emerald Journals (Emerald)  24 999 

SpringerLink eBooks  4 777 

SpringerLink eJournals  58 705 

Wiley Blackwell Online Library  58 044 

 

 

Earned Value Management has been used a lot since it was discovered and 

introduced in 1960’s by the US Air Force for their project status management 

(Vanhoucke, 2009, p. 1). The idea of Earned Value Management is based on three 

main metrics. All of the metrics are heavily linked to the schedule of the project. 

The metric are: Planned Value (PV) is the budget of the project that flows with the 

time while it passes; it is the baseline of the budget put in the timescale of project. 

Actual Costs (AC) are the costs that have happened during the project. This is a 

cumulative value and it is also put in the time scale of the project. Earned Value 

(EV) is the value of the budget that was planned for the work that was actually 

accomplished during some specific value of time. (Vanhoucke, 2014, p. 17 – 22)  

 

Earned Value Management offers something that is very attractive to many 

companies: simplicity. The simple and easily understood methods are easy to 

implement and they are quite lightweight in the way that they do not require any 

special operating systems or ICT-projects in order to be used in a company. Earned 

Value Management can be used in a way that is best suited for the individual 

company. This may well be the reason for its success. As shown later in this thesis, 

the simplicity is taken advantage by some latest studies to implement more complex 

systems for project performance measuring and forecasting. However there has 

been concerns raised about the model (Vanhoucke, 2009, p. 23 – 24) Concerns are 

also circling around the topic of simplicity and complexity. Some studies indicate 

that the more complex projects can be in jeopardy to be biased. This could result to 

decision making under wrong assumptions which then may lead to poor decisions 
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by the managers and decision makers. Also, with the project without the mapping 

of planned costs and tasks, the model loses its grip. This is the case for example in 

an agile project management.   
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3 CONSIDERING THE UNCERTAINTY 

 

3.1 Why to focus on forecasting 

 

Strategy link includes the idea of managerial decisions with what projects to launch 

and what to put in hold. Performance measurement model should be a help in these 

decisions. If there are for example 100 projects that are distributed during the 

financial year, the complete measurement data is ready at the end of the year and 

then it’s too late to make the necessary decisions. This means that the performance 

measurement system needs to create some sort of estimates of the final performance 

outcome. Without the estimates, budgets can be greatly surpassed and limited 

resources wasted on the wrong projects from the strategic management point of 

view. The original fathers of one of the most commonly known performance 

measurement models, the Balanced Scorecard, have indicated that financial 

measures are “lack indicators” that only measure the past outcomes (Kaplan & 

Norton, 2001a, p. 87). Kaplan and Norton present a solution for this problem with 

changing the view from measuring to management. This study investigates a 

solution from a different perspective than Kaplan and Norton themselves suggested. 

Here it is studied, if the data itself can be forecasted and the financial measures used 

as the way they were originally intended in the 1992 version of Balanced Scorecard. 

Also interesting question here is to find theoretical background weather this can be 

done with projects or not. 

 

This problem could be explained by very simplified example. The following figures 

(6, 7 and 8) 60-80 projects per year is used as an assumption. Budget for each of 

these projects is done in the budgeting period at the end of the previous year. 

Projects are distributed among the whole year but not evenly. The upper 

management who needs to keep firm’s resources allocated the right way does not 

have time to go through every single project of the company so they analyze only 

the summary of these projects monthly. The example of the data used in these 

sessions is presented in Figure 6. 
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Figure 6. The management’s view of costs 

 

These kinds of graphs don’t help decision making at all until the end of the year; 

the information is not relevant. Even though there was a situation where 

management could find the information if the finished projects has kept in budget, 

there still would be great deal of uncertainty in the future with the unfinished 

projects. 

 

3.2 Qualitative and quantitative forecasts 

 

Forecasting is used to make estimates of the future by different kind of 

methodologies. The methodology varies from situation to situation. Hyndman & 

Athanaspoulos (2012) define forecasting: “Forecasting is about predicting the 

future as accurately as possible, given all of the information available, including 

historical data and knowledge of any future events that might impact the forecasts.” 

According to Hyndman & Athanaspoulos forecasting methods can be divided in 

different kinds of categories or groups. The main groups are the qualitative and the 

quantitative methods. 
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Qualitative forecasting methods use expert judgment and other subjective views to 

help to make a predictions of the future. These can come for example as a result of 

years of experience with the related subject. Qualitative forecasting can be used in 

companies without acknowledging it. The experts and the workers constantly give 

their opinions for managers about different kind of things. In these situations they 

don’t speak about qualitative forecasts even though these situations have the same 

features as the qualitative forecasting methods. This kind of methodology is used 

typically when there is no numerical data from the past.  

 

Quantitative forecasting takes its input, for example, from the past data. This kind 

of forecasting is not typically used without acknowledgment. Workers and experts 

may base their opinions on the experience of past data, but still that kind of 

prediction is subjective. Quantitative method should be objective and the forecasts 

are made with statistical tools. Quantitative methods can be used when both of the 

following are true: 

 

1. There is past data available 

2. There is  a strong reason to expect that the future will continue the same 

way 

 

If we now put the cost estimate next to the budget and the actual bars in the previous 

example, we now see a lot more information, and we can make better choices with 

our resources and actions over the issue in hand. This situation is now presented in 

Figure 7. However there is still a problem with this. This view does not give any 

information about the validity of the estimated number. The number could look 

good or bad stated like this but if the possible outcomes vary widely the final 

outcome could be completely different. This is a feature of the data itself (some sort 

of metadata) that should be taken into consideration when making decisions. 
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Figure 7. Budgeted, actual and estimated costs 

 

3.3 Stochastic methodology 

 

Probabilistic view 

 

In the last decade there are several studies that emphasize the probabilistic nature 

of the forecasts. For example: “Forecasts should be probabilistic, i.e., they should 

take the form of probability distributions over future quantities or events.” and “In 

a nutshell, probabilistic forecasts serve to quantify the uncertainty in a prediction, 

and they are an essential ingredient of optimal decision making.” (Gneiting & 

Katzfuss, 2014, p. 126) 

 

This kind of forecasting implements the uncertainty in the result of the forecast. 

Traditional estimate that gives one number for the most likely outcome does not 

have that feature as shown before. This could be a big issue and could ultimately 

lead to losing controller’s job if the estimate number differs considerably from the 

actual outcome. The probabilistic forecast shows the possible outcomes and their 

likelihood to realize. Probabilistic view could look for example like in Figure 8. In 

the picture there is a 70 % change that the final outcome is between points b and a. 
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In this instance the X ~ N (µ, σ2) but the probability distribution can also be 

something different. The same thing can be shown in different kinds of ways 

depending what the managers prefer.  

 

 

Figure 8. Example of probabilistic forecast. 

 

Figures from 6 to 8 build a road, which starts with just a plain data from basic 

accounting systems, which only looks at the “rear mirror” of the company’s 

performance, and then builds up to graph with a much higher level of information 

about the future. This study argues that more information gives better foundation 

for making good decisions in the business, although the concept of quantified 

uncertainty may be quite unfamiliar to some people in an executive role. Purpose 

of this series of pictures is to better understand the evolution when changing the 

view from the rear mirror to the future. 

 

Simulations 

 

Simulation methods are used to model systems with high complexity. Real life 

systems are almost always very complex and analytical presentation of these 

systems is usually extremely hard if not impossible. However by using simulations 

these systems can be presented as a series of discrete events (Rubinstein & Kroese, 

70%

a b

15 %15 % 



28 

 

2008).  Simulations can also be used as a tool for validating analytical models 

(Mahadevan, 1997, p. 123). Simulation models are often called Monte Carlo 

simulations. Simulation models use random variables at the very heart of the system 

to determinate the possible outcomes and their distributions. Mooney (1997, p. 3 – 

4) explains the Monte Carlo method as a creation of pseudo-population. This 

“artificial world” is said to resemble the real world so that researchers can make 

lots of statistical trials to study the statistical phenomenon of the subject of study. 

Procedures and methodology of Monte Carlo simulations is explained widely in the 

academic literature (e.g. Kroese et al., 2013; Thomopoulos 2012; Mooney, 1997). 

 

Simulation methods are used in the field of engineering and it seems to be generally 

more likely to find simulation methods in the more technical fields of business or 

research than in the project management or management accounting. This may be 

caused by many things. The technical limitations are not present anymore in today’s 

technologically advanced world, and there is also easily accessible tools available 

to do this with a relatively small investment. With basic programing skills, 

simulation can be built for example with Microsoft Excel. Simulation methods need 

some data or information about the rules or nature of the system for it to be a useful 

tool. This may also raise some concerns about the usefulness of these methods in 

the project management and measuring. This would be a good fit for further 

research. These limitations are not discussed further in this study.  

 

Later in this study the simulation methodology is applied in the case company. For 

this purpose this study does not present a wide list of distributions in this paper. 

Wide variety of multivariate (more variables than one) distributions are presented 

for example in a hand book by Kotz et al. (2004). Multivariate distributions include 

the normally distributed family of distributions. As stated above, simulation 

methodology need some kind of information about the features of the system that it 

is imitating. One way of doing this could be by gathering data about the past and 

trying to find a fit between some well-known distribution and the past distribution. 

For this purpose series of so called goodness of fit test can be conducted. Goodness-

of-fit is a test, which identifies whether the actual data and the theoretical 
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distribution do not differ too much form each other (D’Agostino & Stephens, 1986). 

If the actual data passes the goodness-of-fit test, then the known features of that 

distribution can be used to perform Monte Carlo Simulations. 
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4 PERFORMANCE MEASUREMENT MODEL FOR 

PROJECTS 

 

4.1 Framework for project performance measurement model 

 

Based on the literal review this study suggests that the framework for project 

performance measurement system and management contains the following 

guidelines: 

 

1. Strategy can be implemented by projects and also the implementation 

helped by performance measurement systems. 

2. Design of a performance measurement system and choices with a project 

portfolio should come from the company’s strategy.  

3. The system should provide management with a relevant and usable 

information to help to make right decisions. 

4. The multi-criteria performance measurement should be used in projects 

when they apply. 

5. Project quality measuring should be done (alongside financial measuring) 

during the project and also after the project 

6. There should be information provided by the system even though there is 

uncertainty and s limited amount of data. 

7. The amount of uncertainty should also be measured and presented by a 

probabilistic distribution. 

 

Previous research (e.g. Atkinson et al. 1997) has been focused on a transformational 

leaderships and strategy implementation with the strategic performance 

measurement systems (statements 1 and 2). The decision making process has gotten 
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a less space in the academic literature. In the project management world there is a 

great importance in decisions related to what project to allocate resources to, and 

what to put in hold or not to launch at all. In this study, those kinds of decisions are 

considered to be strategic and the operational decisions are the decisions within a 

project, usually made by project managers, owners or steering groups. Also projects 

with a strong strategic importance put a lot of attention into identifying the possible 

problems in the future, and into making the operational decisions with that project.  

Performance measurement systems can be a help in these decisions if they are 

designed with the features mentioned above. To accomplish these features, this 

study suggest a model where these are taken into consideration and the performance 

measurement system can be used widely as a tool for management and decision 

making as well as a communication and rewarding method.  

 

When making decisions about projects, there usually is data about the actual costs 

and the budgeted costs. By comparing these two, managers make decisions. Based 

on what stated in previous chapters, this information doesn´t give the necessary 

support for the decision making. To overcome the lack of support, this study 

suggests, that project performance should be forecasted to make objective 

predictions of the final performance. This should be done with stochastic methods 

like Monte Carlo simulation. These kinds of predictions are especially necessary 

when deciding whether there should be some corrective actions taken.  

 

4.2 Framework relation to previous studies 

 

This subject has been studied in some previous articles. Barraza et. al (2004) 

researched the use of S curves to predict the final outcome of the performance 

measurement in projects. Later Barraza & Bueno (2007) used limited curves to help 

to control projects and to give probabilistic estimates using Monte Carlo simulation. 

The same basic idea is also used by Pajeres et. al (2013) in their study where Earned 

Value Management (EVM) was used to simplify the stochastic forecasting process. 

The same EVM technique was used by Naeni et. al (2011). In that study they 
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suggest that the use of fuzzy logic and mathematics, when measuring project 

performance by EVM, gives better information about the future. The fuzzy 

approach is similar to what is stated about the probabilistic forecasts previously in 

this paper. Very recently (at the same year as this research) Salari et. al (2014) has 

published a new study about the EVM and the uncertainty. They suggest to use the 

fuzzy approach as well, and more specifically, they use the fuzzy sets to have more 

information about the cash flows and money’s time values. 

 

All studies mentioned above found that a probabilistic view was a good choice to 

go on with projects as well (theoretical advantages were discussed in previous 

chapter). Barraz & Bueno (2007) state that: “For managing projects with 

uncertainty in their performance behavior, probabilistic planning methods have 

proved to be more accurate than the deterministic methods” (Barraz & Bueno, 

2007, p. 963). Pajeres et. al (2013) state: “This way [by using the probabilistic 

method used in study] project managers will know whether the deviations assumed 

from activities variability and, therefore, take early corrective actions” (Pajeres et. 

al, 2013, p. 433). According to these previous findings, we can state that, using the 

probabilistic methods, not only companies have more accurate information, but also 

they have a tool for identifying the possible problems early and take 

countermeasures to avoid bigger costs or time delays in the future. These can in 

some situations (where for example the project performance has a great deal of 

strategic importance in it), make the difference between life and dead of the 

company. 

 

The use of both qualitative and quantitative methods when designing the properties 

of a Monte Carlo simulation is possible and the companies can take the advantages 

of both. Also the statistical mathematics has been studied a lot. There are lots of 

distributions witch are found from the nature and they also could be expected to be 

found from the business environment. Using these theoretical mathematical 

distributions forecasts of project performances could be made easier. For example 

there could be a situation where the difference between a qualitative estimate by 

experts and the actual outcome is distributed with some well-known distribution. 
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4.3 Model for measuring performance of projects 

 

With the support from the past research and literature, this study presents a model 

that measures projects with the focus on strategy and decision making. The 

following model should be general and it should also be able to be implemented in 

any company that has strategically important projects. The model is most useful 

when projects are used as a vehicle for strategy implementation. This model is built 

on the basis that is presented at the previous chapter. The actual form of the 

reporting or processes that makes the measuring a part of daily, weekly or monthly 

routines are not discussed here in this section. These are best to be considered at the 

company in hand and the best solutions may differ from company to company. One 

case is presented later in this study. 

 

Projects should be measured in a portfolio level, which is here considered as a 

strategic level, and at an operative level, which measures the single project 

performance. This study suggests a model that takes both of them into 

consideration. However the emphasize is at the strategic part and operative level is 

discussed to support the views about the strategic measuring and decision making 

at the top of the organization. Projects should be measured with unique set of meters 

as well as with standard meters for the company. Standard meters measure the 

success of the project itself. These meters are usually chosen to be:  

 

 Costs,  

 Schedule and  

 Generated income/savings  

 

If the projects don’t generate income for the company, the performance is compared 

to the decided limits and budgets. If the project is a kind of project that generates 

savings or income, then meters measuring the accomplishment about these savings 

or incomes should be added to the unique meters. For example, variances from 

EVM model can be applied as they can be used in the way that the uncertainty is 

considered and probabilistic views could be presented. The use of Monte Carlo is 
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also possible. This was discussed in Chapter 3. The uniqueness’s should be 

considered as stated before in this study, and this is done at the operative level and 

at the strategic portfolio level with unique meters that are put in place always at the 

beginning of the project. These meters should be a part of the project planning. In 

most cases this should be done within the preparations state of the project and they 

should be approved by management that is in charge of monitoring the company’s 

performance generally (usually the management group of the company). 

 

Portfolio level (strategic level) is the view of the upper management and the Project 

Management Office. The project portfolio measuring is at the most simple view just 

adding the single meter together to create a wide and comprehensive view of the 

project success at the strategic level. Reasonable solution is that this is part of the 

responsibilities of the Project Management Office. Also the necessary information 

about a single projects needs to be a part of the portfolio measuring and reporting. 

That said, it is this study’s view that there should be four standard meters about 

each project:  

 

 Earned Value (costs),  

 Earned Value (schedule),  

 Earned Value (objectives) and 

 Recourse Usage,  

 

The term Earned Value means that these meters are compared to what should have 

been the case at the measuring moment. Earned value (costs) measures the actual 

costs compared to what was planned in the project plan. Earned Value (schedule) 

measures the time dimension of the project and tells if the project is delayed, in time 

or ahead of schedule. Earned value of objectives is simplified meter to tell if all the 

objectives have been met that should have been met in the time of the measuring. 

Resource usage is a meter that measures the internal workload of the company’s 

employees caused by the project. These meters are each measured individually. 

Even though they are connected and depended on each other. There may be cases 

where company needs to make decision on what of the aspects to put most value. 
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For example company can spend more monetary resources (costs) to reduce the 

time what the project takes. These decisions come visible in a reporting when 

companies use the suggested standard meters. 

 

These meters are to be presented in a traffic light form where green color indicates 

that a project is going according to the plan, yellow color means that there are some 

issues that may have negative affect for that meter of the project and red color 

indicates bigger problems that are already realizing or realized. The red color should 

also work as an indication where to put focus on and that there should be some 

corrective actions taken. The other than green colures should be explained briefly 

when reporting to PMO or the company’s management.  

 

When measuring at the portfolio level, then metrics are to be presented by the 

strategic dimensions. This is at the strategic end of the operative-strategic line. 

There should not be information about the schedule and current issues about single 

projects. Also this is very different from the other kinds of metric in this model 

because it needs to be a part of the company’s performance measuring system. The 

measures are not opened before project and closed after the project is ended, like it 

is the case in a single project. The measuring continues even after the single project 

is closed. These strategic metrics are linkage between the past projects, current 

projects and also the future projects. The unique strategic meters should be chosen 

so that they are measuring things that have effects to the company’s level two 

strategic meters (meaning of this is explained in Figure 9). This way the project 

meters have the strategic link and the focus stays at the strategically important 

things. This also makes visible the indirect affects to the top level of the company’s 

strategic meters. The way how the project measures affect the top level meter is 

shown in Figure 9. At the top of the pyramid (level 1) there is only few meters and 

the amount of meters go up when going down in the pyramid. Meters for strategic 

performance measurement should be documented and delegated in the 

organizations as they are not the responsibility of the project itself as previously 

discussed.  
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Figure 9. Project meters have indirect affects to the company’s strategic 

performance measuring system’s top level meters. 

 

Forecasting is done by two types of methods: by expert’s views and by stochastic 

methods that use statistical distributions and Monte Carlo simulations. Both of these 

should also have the metadata that tells the amount of uncertainty within the 

estimation or forecast. The forecasting is a part of the support for decision making 

and it should always be done before the decision to start projects, and during the 

project, in order to have information about the possible problems in the future. This 

provides a chance to change the corrective actions in projects from reactive to 

proactive.  Also these simulations should be done whenever the kind of information 

provided by simulations and probabilities are needed in the decision making 

process. This approach was tested in the case company and empirical evidence was 
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gathered from 1.1.2014 to 30.9.2014. Results from these simulations are presented 

in the following chapters. 

 

The whole picture of the model constructed in this thesis and presented in this 

chapter is shown in Figure 10. It shows what decisions, documents and meters are 

needed in simplified project timeline. The documentations work as a guide that 

determines the baselines for the standard project performance meters and the unique 

meters of each project that becomes a part of the strategic portfolio metrics. Final 

report is a document that saves the data of operative metrics for later use. This is 

valuable when comparing the total costs of projects in each strategic dimension and 

the development of the level 2 strategic meters which are also divided by their 

strategic dimension. This reporting is a part of Project Management Office’s 

responsibilities and strategic performance metrics. Standard metrics (during the 

project) are responsibility of the project itself and the project managers. These are 

reported regularly to the Project Management Office. Larger size of this figure with 

better quality and resolution is presented in Appendix 1. 
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Figure 10. Generic model for strategic project performance measurement to be 

implemented in company’s processes. 

 

Even though this model is in a general form, there may be some limitations in its 

applications. This is because of the nature of this model and its needs for the 

company. Model presented here assumes that there is already some kind of strategic 

performance measuring in place at the company. This makes the portfolio meters 

easy to use and implement. If this is not the case, then the model presented here 

may appear to demand a great deal of work in order to work. The role of Project 

Management Office is important in the model and this kind of unit is needed in the 

company. This has the same kind of effect: if there is no Project Management 

Office, then establishing new unit in a company may not be thought to be reasonable 

in order to implement a project measuring system. These problems do not make this 

model less general in theory but makes the model a somewhat less desirable to use 

in practice for some companies that have a low maturity in the field of performance 

management and measuring, or for the companies that have the organizational 
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structure very different from which is assumed in the model (mainly the existence 

of the Project Management Office).  

 

4.4 Other possible versions or variations of the model 

 

This model is strongly based on the strategic performance measurement and it can 

also help during strategy process and implementation. However another possible 

solution could be measuring the processes of the company so that they are the key 

when making decision to launch projects. This kind of system would change some 

aspects of the model presented above. The strategic portfolio metrics could be 

replaced with some kind of process meters that highlight what processes need 

improvement. After the project has been finished, the same metrics could be used 

to validate whether the project succeeded or not. This kind of ideology is the base, 

for example, in Statistical process control (Oakland, 2003, p. 461) and Capability 

Maturity Model (Paulk et al., 1995, p. 87). The Activity-based costing (Cooper & 

Kaplan, 1991) and Time-driven activity-based costing (Kaplan & Anderson, 2003) 

uses activities to measure performance highlighting the resource consumption and 

costs. Activity based costing models also measure process efficiency. The variation 

of the model presented in this study may be useful if the organization is process-

focused. However the basic concept still is intact and only the strategic 

measurement is done differently (but it is still being done).  

 

The variation could for example use the activity based costing as a process 

measurement system. This would simplify the measurement system in the 

company, if that company uses activity based costing as process metrics and as a 

cost measurement system. It also makes measurement system more systemized and 

linked between project and the company’s normal measurement. The metrics that 

are measured after the project in the original general model could very well be the 

same in both variations. Also other research that considers some parts of the model 

suggested by this study has been conducted previously. For example Lee & Kim 

(2000) compared different kinds of support systems for decision making with the 
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problem of a project selection (in the field of information system projects). There 

has also been vast number of research done with the performance measurement 

during the projects. These studies are already covered in this research in Chapter 3.  
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5 CASE: ALKO INC 

 

Basic information about the company 

 

Alko Inc is a retailing company specialized in alcoholic beverage retail. It is a 

governmental monopoly approved by European Union. Alko is the only company 

allowed to retail alcoholic beverages over 4,7 % alcohol by volume. Finnish 

government owns 100% of Alko Inc. The company has around 2700 employees and 

net revenue of 1 175 M€ (2013). Company has its headquarters located in Helsinki 

Finland and around 350 stores all over the country. Company´s board is nominated 

by the Finland’s ministry of health and social affairs. The special place in the market 

demands Alko to act responsibly and to make sure that services cover the whole 

country geologically. 

 

Strategy and vision 

 

Alko had its strategy reviewed in 2013 and is now in the process of implementing 

the new strategy. The implementation was decided to do by making organizational 

changes and by establishing project management office (PMO) and new kind of 

project culture. Only projects with strategic link is given resources and is allowed 

to proceed. All of the company’s significant development is done by projects. This 

leads to the use of strategically important projects that are investigated, and the 

desired outcomes compared to the company’s vision. This is a big cultural change 

in the organization. Previously development was mainly done within company’s 

units without centralized project management. This was found to be problematic 

from the point of view of resource usage. The company also wanted to ensure that 

driving force of development was coming from the right place (i.e. from business 

needs).  

 

The main objective for the company is to minimize the harm that comes to Finland 

from alcoholic beverages consumption. The strategy is divided in four dimensions: 

customers, employees, responsibility and efficiency. It can be said that the four 
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viewpoints constitute a balanced view for company. The strategic goal of each 

dimension is gathered in Table 2. 

 

Table 2. Alko’s strategy and vision 

Dimension Vision 

Customers The most valued service company in Finland valued by 

customers. 

Employees The greatest place to work in Finland. 

Responsibility The most responsible company in the group of retail, services 

and finance. 

Efficiency Cost-efficient specialized store chain. 

 

 

Strategic measuring 

 

The company has already put a strategic performance measuring system in place. 

In a Figure 11 is a report of the top view of this strategic measuring system. Case 

company has a one top meter which is used as a metric for an overall performance 

of the company’s functions. That meter is the acceptance of the governmental 

monopoly in an alcoholic beverage retail. This metric is understood to be 

compounded by the main four strategic dimensions’ metrics: 

 

 Customers:  The national customer satisfactions research results 

 Employees:  Place in the Great Place to Work ® competition 

 Responsibility:  TRI*M measures of reputation and responsibility 

 Efficiency:  Total costs / revenue 

 

Company can’t influence the main strategic meter directly, but can do some 

activities that have a positive effect on these lower level measures. Company then 

affects the main meter only indirectly. These measures are also compounded by 

other metrics used in the lower organizational levels. The measuring system is 
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hierarchic and it is built based on the academic discussion over performance 

measuring systems. 

 

 

Figure 11. Strategic measures of Alko Inc. 

 

The current state of the company makes it ideal to be used as a case company to 

evaluate the model that is constructed in this study. The strategy process has just 

ended and the implementation is currently in progress. This implementation process 

is decided to do with the help of the project portfolio management. Also the highest 

management’s support for Project Management Office makes it easier to develop 

the project performance measuring in the case company. However the low maturity 

in the project management field could generate some kinds of problems. The case 

company is using the Project Management Office in the way Aubry et al. (2010) 

stated in their study. 
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Qualitative and quantitative data gathered from the company 

 

Both qualitative and quantitative empirical data is gathered for this study. 

Quantitative data is taken from the company’s databases, reporting systems and 

documentations. The quantitative data is mainly data about costs, estimates and 

budgets of projects that has been finished before the time of data gathering. The 

data is from the years 2011, 2012, 2013 and 2014. In the following chapters this 

data is used in order to find some basis for doing simulations like suggested 

previously in the study. Handbooks of distributions (e.g. Kotz et al., 2004) are used 

for help in finding mathematical distributions that could be suitable to use when 

predicting the future outcomes of the case company’s projects, and to put value for 

the amount of uncertainty of the prediction. 

 

 The interviews were done during the spring of 2014. They were conducted in order 

to accomplish the preliminary report for one of the strategic projects of the company 

and to gather data for this study. Interviewed people consisted of both the directors 

of the company and the employees in expert roles. Also the person who is in charge 

of the company’s strategy process and works as a head of Project Management 

Office was interviewed in autumn of 2014. List of the interviewed employee’s titles 

are shown in Appendix 2.  

 

The objective of the interviews was to find the preferences of the top management. 

The interviews did not have any specific kind of form. The results are shown in 

Table 3. Top management does not want to have too sophisticated reports presented 

to them. They consider such systems to be useful for company’s experts. Top 

management instead need to have the necessary information to make decisions 

based on the data and predictions. This means, that emphasize needs to be given for 

the way the information is presented and visualized for the management group of 

the company. The visualizing rises considerably high in the preferences of the 

company’s directors. This phenomenon is quite new and there is a big lack of 

academic literature of the subject. However this same preference was found in the 

case company’s benchmarking report over 6 companies that have done 
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development project to renew their reporting systems. Future research could be 

done about this trend and its effects to the decision making processes in companies. 

This trend is already being capitalized by several software companies with products 

such as QlikView and Tableau. These companies are noticed by Gartner 

Researching Inc. and they have shifted these companies into the “Leaders” section 

in their “Magic Quadrant” (Sallam et al., 2014, p. 4). This is not studied further in 

this thesis. 

 

Table 3. Findings about preferences and needs from Alko Inc.’s directors 

Finding 

Simple reports are preferred 

Strategy link has to be established 

Forecasting is considered to be relevant for the company 

Information must be presented in visualized form 

Visualization needs to be easily understood  

Only data valid in decision making should be presented 

Reports should point out where to put focus on 

 

 

Interesting thing arise from the interviews about the uncertainty. The uncertainty is 

understood at the level that the estimates are not 100 % sure. However 

understanding the methods and mathematics behind more sophisticated methods for 

forecasting are not considered to be necessary for decision making. This may lead 

to problems in using these kinds of methods. The phenomenon is ignored in this 

study. 
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6 IMPLEMENTING THE MODEL IN ALKO INC. 

 

6.1 Project management office in case company 

 

Project portfolio and the case company’s project model is managed by the Project 

Management Office. Project Management Office was established in December 

2014 and consisted of two people (Development manager and Controller). The 

main responsibility of the Project Management Office is to create, develop and 

maintain the models for project management. The Project Management Office is 

located between the operative management of projects and the whole company’s 

strategic management. It has a supportive role towards the project management and 

reporting role towards the upper management of the company. All of the measuring 

and reporting related to projects is driven by the Project Management Office in the 

company.  

 

Projects are managed by project managers who are company’s employees. Project 

managers do the project among their normal tasks and they come from various kinds 

of backgrounds. Project managers represent different business units (e.g. human 

resources, service business and marketing). Most of the project managers do not 

have any kind of project education. At the time of this study none of the project 

managers worked within the Project Management Office unit. At the time of this 

study, the role is not limited only to support and reporting. Project management 

office often takes part in the project’s substance itself and also did some of the 

projects or preliminary researches and even worked as a project manager in some 

cases during the first year. Reason for this is very likely the low state of maturity in 

the project management culture at the case company. After two years of work the 

company’s project management culture has evolved a lot. 

 

Company’s projects consist of two different types of projects: Development 

projects and store projects. They are managed, steered and measured differently. 

They also play different kind of role in the company’s strategy. The development 
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projects are more closely connected to the strategy and they are in the Project 

Management Office’s project portfolio. Store projects are projects done by the 

company’s architects and managed by the store planning unit. Store projects are 

also very similar from year to year and the company has a good knowhow and 

routines in these projects. Also the past data is available. This kind of project 

management has a quite high maturity. This is not the case in projects in Project 

Management Office’s portfolio. Development projects are very heterogenic and 

they vary from “simple and cheap” to complex multimillion projects. During this 

study quantitative and qualitative data is gathered from the store projects and 

qualitative data is gathered from the development projects. 

 

6.2 Implementation of the model  

 

Development projects 

 

This study’s project performance model is implemented in the case company. The 

first step is the measuring during the project. This is center part of Figure 10 in 

Chapter 5 in this study. Development projects are measured according to the 

constructed in four dimensions: costs, time, resources and object accomplishment. 

The upper management also measures the state of projects in a project portfolio. 

Company’s project portfolio reports are shown in Figures 12, 13 and 14. 

 

In Figure 12 the state of the project portfolio is shown by showing the current state 

of each project. State is value that indicates that which phase the project currently 

is. Projects contain the following phases: Idea, Preliminary research, Preparation, 

Planning, Specifications, Development and testing, Implementation and education, 

Ending and reviewing and Utilizing. These are show at the bottom of Figure 12. 

This division’s relation to the model presented in this study’s Chapter 4 is presented 

in Figure 13. In the report presented as an example in Figure 12, different colors are 

used to show what strategic dimension the project is supposed to develop. It also 

tells which of the company’s steering group steers that project. The company has 
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four steering groups, one for each strategic dimension. The steering groups were 

established in the beginning of 2014. These are the company’s only steering groups 

and they also discus about other related topics alongside projects. These steering 

groups consist of members of the management group and company’s key personel. 

However the projects are officially launched and closed by orders from the 

company’s management group. These points are shown by the vertical lines in 

Figure 12. 

 

Figure 12. State of project portfolio 

 

Figure 13 shows that the general model presented in this study can be applied to 

different kinds of project management timelines. In this case the activities before a 

project consists the “ideas” and the “preliminary research”. “Start” consists of 

making the necessary plans and documentations as well as budgeting and 

scheduling the project. In the case company’s project management model timeline, 

the actual project activities are divided into three smaller parts. Rest of the case 

company’s timeline is very similar to the general model. 
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Figure 13. Applied project timeline in Alko Inc. 

 

Figures 14 and 15 show reports related more closely to the performance measuring 

discussed in this study’s theoretical framework. The estimations of these projects 

does not have the metadata for indicating their accuracy. This could be due to the 

problematic low maturity level: there is no past data available and the understanding 

of the future about projects is very limited at the time of the study. The lack of the 

probabilistic forecasting in these projects has negative effect on the evidence of the 

evaluative part of this study, however this lack is covered with the other project 

group of the company: store projects. This evidence is presented next. 

 

 

Figure 14. Status information of projects 
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Figure 15. Costs of the project portfolio 

 

Store projects 

 

Data has been gathered before from the case company’s store projects and it is 

archived in the company’s data warehouse. This data is mostly cost data and it is 

not used in the company at the moment for any reporting. Store projects are 

different from the other projects of the company. The main differences are 

repetition and similarity between single projects. This makes them a good nominee 

for forecasting with statistical and quantitative methods as stated in Chapter 3. 

There is data about the projects’ estimated costs at the beginning of the project and 

the actual costs at the end of the projects. These numbers are divided in two different 

cost groups. In this study they are called Cost Group A and Cost Group B. These 

costs differ from another: Cost group A consists of elements such as shelves, tables, 

safe deposit boxes, cameras, surveillance systems and cash register tables. Cost 

group B consists elements like floor renovations, electricity assemblies, cleaning 

materials, light bulbs, cords and clothes. The data is from years 2011, 2012, 2013 

and 2014, that contains data from 176 projects. The cost groups A and B need to be 

added together because, according to the case company’s manager, these groups are 

heavily linked together. 
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After preliminary analyze of the data, this study suggests, that a value about the 

reliability of the estimate is being calculated. In this thesis, this is called a success 

factor. The calculation is done by the following simple 2-dimensional function: 

 

𝑓(𝑥, 𝑦) =
𝑥 − 𝑦

𝑥
, (𝑥 > 0, 𝑦 ≥ 0) 

  

 

𝑓(𝑥, 𝑦) = Success factor 

𝑥 = Estimated cost of the project 

𝑦 =Actual cost of the project 

 

Because the components of the calculated factor cannot be negative, the domain of 

the function above is: 

 

𝑓: ]−∞, 1]  → ℝ  

 

This means that the calculated success factor gets value of 1 when the project had 

no costs at all. Function gets value of negative infinity if actual costs are infinite. 

This of course is never the case in a real life scenario, however the actual costs can 

be more than twice the estimation so the function can get values that are further 

away from the origin of the 3-dimensional plot in the negative side than in the 

positive side (if the f (x, y) is represented by the z-axis). It has to be noted that when 

the function gets closer to positive one or gets away from the origin, the project 

may have some special scenarios that had led to this kind of value of the function. 

This is an indication that the estimate was done under wrong assumptions or there 

was decision made about the projects after the estimation was conducted, and so 

the comparability gets corrupted. The reliability is then decreased in these 

situations. This study suggest that these kinds of projects gets eliminated from the 

data when using this information to make statistical quantitative forecasts discussed 

in the previous theory chapters. All of the projects with success factor = 1 should 

(1) 
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be eliminated straight from the data and the other special cases should be inspected 

more careful. 

 

This function was applied to the data about the case company’s store projects. There 

were also some documented projects that get the factor value that indicates that the 

project may have been cancelled. These points are not shown in the data, which is 

used here, because these projects were never actually started. Data with these stated 

corrections is shown in Figure 16. The data in the figure is being organized from 

minimum to maximum values. 

 

 

Figure 16. Scatter plot of the sample data sorted by their values. 

 

The data seems to be normally distributed but validation of this should be put in 

place. This could be done by different methods as discussed in the chapter 3 

(goodness-of-fit testing). Usable methods are for example:  

 

 Goodness of fit test (for example χ2) (Mellin 2010, p. 112),  

 Wilk’s and Shapiro’s test (Mellin 2010, p. 112) and 

  Bowman and Shenton test for normality (Mellin 2010, p. 112).  
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The Bowman’s and Shenton’s test is also related to the chi square fit test and uses 

the skewness and kurtosis. In this study the Bowman’s and Shenton’s test is chosen.  

Chosen method tests the hypothesis of normality so that the hypotheses are: 

 

H: Observations X1, X2 … Xn form a Random Sample of the population S (universal 

hypothesis) 

H0: Observations X1, X2 … Xn are normally distributed 

H1: Observations X1, X2 … Xn are not normally distributed 

 

If the null hypothesis is not rejected then: 

 

 𝐵𝑆𝑇𝑆 ~𝑎 χ2 

 

BSTS = Bowman’s and Shenton’s test statistic 

 

The test statistic (BSTS) is the following:  

 

𝐵𝑆𝑇𝑆 = 𝑛 [
𝑐1

2

6
+

(𝑐2 − 3)2

24
] 

  

c1 = Skewness 

c2 = Kurtosis 

 

The skewness and kurtosis are calculated with the following formulas:  

 

𝑐1 =

1
𝑛

∑ (𝑥𝑖 − 𝑥𝑛
𝑖=1 )3

(
1
𝑛

∑ (𝑥𝑖 − 𝑥𝑛
𝑖=1 )2)

3
2

 

  

 

𝑐2 =

1
𝑛

∑ (𝑥𝑖 − 𝑥𝑛
𝑖=1 )4

(
1
𝑛

∑ (𝑥𝑖 − 𝑥𝑛
𝑖=1 )2)

2 (4) 

(3) 

(2) 
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 With these calculations, the degree of freedom is 2 and the alpha = 0.05. This 

means that if the BSTS is over 5.99 the null hypothesis gets rejected and the 

samples does not follow the normal distribution. The calculated value of BSTS for 

the case company’s store project’s Success Factor is 9.94. With this information 

this study assumes that the factor is not normally distributed and the H0 gets 

rejected. Normality is a false hypothesis with the data presented here. However 

with the calculated skewness and kurtosis other known distributions can be 

examined. Logistic distribution has a skewness of 0 and excess kurtosis by 1.2 

(prove for example by Walck 2007, p. 83 - 85). This is very good match with the 

data in hand so the new hypothesis is that the factor is logistically distributed. 

Logistic distribution is given by the function: 

 

𝑓(𝑥; 𝑎, 𝑘) =
𝑒𝑧

𝑘(1 + 𝑒𝑧)2
  

                       

 

Where 

 

𝑧 =
𝑥 − 𝑎

𝑘
 

 

𝑥 = real quantity 

𝑎 = real location parameter 

𝑘 = real scale parameter 

 

This is tested here by simulating values from the equation: 

 

𝑆𝑈𝐶𝐶𝐸𝑆𝑆 𝐹𝐴𝐶𝑇𝑂𝑅𝑠𝑖𝑚𝑢𝑙𝑎𝑡𝑒𝑑 =  𝑎 + 𝑘 ln (
𝑋

1 − 𝑋
) 

  

Where X is a random number: 

 

𝑋 ~ 𝑁 ([0,1]) 

(5) 

(6) 

(7) 
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Results from the simulations is then compared to the sample data. Monte Carlo 

simulation was used as was found to be useful previously in this thesis (in the 

chapter 3). This is not a formal way to test the hypothesis but the goodness of fit 

can be examined also with some unknown level of confidence with this kind of 

method (Balakrishnan 2013, p. 297). The more formal methods using the Monte 

Carlo simulations are suggested for example by Székely & Rizzo (2005). However 

this is not done in this case where the lesser amount of certainty is accepted. One 

of the comparisons is shown as an example in Figure 17 and more examples can be 

easily calculated with spreadsheet software. When comparing these values, it seems 

that they are very much the same. Based on the information about the comparison, 

value of the skewness of the sample data and the value of the kurtosis of the sample 

data, this study assumes that the sample data is logistically distributed. Logistic 

distribution is similar to normal distribution, only the kurtosis is bigger in logistic 

distribution. What said here applies only in this case and is only valid until some 

changes happen within the company or the way these projects are being executed. 

If changes happen, for example key employees leave the organization, then this 

finding does not apply anymore for the future projects. 
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Figure 17. Example of comparison of simulated values and the actual values. 

 

This quantitative method is the basic idea that can be applied in different kinds of 

projects (and with different kinds of calculated and simulated values). Other 

possible values are not discussed further in this study because they have the same 

idea that is stated in this chapter. This case company and this example works only 

as explanatory way of doing forecasting in the probabilistic way.  

 

6.3 Evaluating the model in the case company 

 

Strategic part of the measuring should be done in the way that the metrics are linked 

with the general whole company’s strategic performance measuring. In the case 

company in hand of this study, this can be showed in a way as it is presented in 

Figure 18. There are numerous meters in total and the number of meters is growing 

in the case company as the time passes and the maturity of project culture and 

measuring rises. The number of measures stabilizes after a while when old measures 

are no longer valid and they are not monitored anymore, i.e. new more valid 
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measures replace old ones. Reporting of these meters should be done with 

consideration about the findings over the preferences of the management.  

 

 

 

 

 

Figure 18. The linkage between project performance measurement and the case 

company’s strategic performance measuring system. 

 

 

Projects from the second group (store projects) does not have visualized effect to 

the company’s strategic performance measuring systems. However they are very 

important in the operative management of the company. This adds some difficulty 

when adding these projects to the project measurement model. Individual projects 

are similar to each other and they can be executed from start to finish in a couple of 

months. The maturity of the processes in these kinds of projects in the case 

organization is quite high and the execution can been seen as a routine in the 

architects’ daily work. 
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Individual projects are not a subject in the strategic measuring unless the project is 

about some very special store unit. These projects should be brought to the first 

group of projects and they should be measured and managed by the model of that 

group. Normal projects should be added together and measured as a whole in the 

Project Management Office’s portfolio measuring. Individual projects should be 

measured by the same standard meters as the first group’s projects. This can be 

done the way that is best suited for the management of these projects. The portfolio 

meters should measure the total costs and monitor changes in the trend of the 

costs/project. Also the quality of the project execution should be measured. Meters 

suggested for these kinds of projects are: 

 

 Total costs 

 Cost / project 

 Success Factor 

 Projects / year 

 Projects / project manager 

 

The Success Factor was used to simulate the final outcomes of the store projects. 

As stated before the distribution of the success factors is known at the time. 

Simulations were done for each individual project and then the whole portfolio 

costs added together. This study suggest a simulation where the whole portfolio of 

the year is simulated 20 000 times to get enough information about the probability. 

In the case company’s portfolio, there was 73 store projects in the year 2014. This 

means that individual simulated values per simulation is 1 460 000. Over million 

simulated values gives the necessary amount of data about the uncertainty. When 

more information is added to the model, then the amount of uncertainty decreases. 

This can be shown in Figure 19 where the simulation was conducted in three 

different times.  
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 t = 0: Simulation was done before any of the projects started. 

 t = 1: Simulation was done at the point of decision to reduce the number of 

projects. 

 t = 2: Simulation was done during the project when the information about 

the actual data about the costs of the projects was increased. The actual time 

of the simulation was 30.9.2014. 

 

 

 

Figure 19. The probabilistic estimates of total costs shows the amount of 

uncertainty in the estimate of case company’s store projects. 

 

In Figure 19 one can see the effect of more data imputed to the system. The more 

data leads to less uncertainty which is seen by the steeper curve in Figure 19 

especially between curves t = 1 and t = 2. The change in the diagram between t = 0 

and t = 1 shows that decision to reduce the number of projects leads to less costs 

and also it decreased the amount of uncertainty of the portfolio as a whole. The 

decreased uncertainty effect can be seen with the stochastic simulation but in this 
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case it can also be reasoned by simple analytical mathematics. Every project adds 

up to the sum of uncertainty, so when the number of projects decrease so does the 

amount of uncertainty, assuming that all of the projects has an uncertainty amount 

greater than zero (as it is in this situation). However the stochastic model presented 

in this study gives a relative exact number for that effect rather than just stating that 

the uncertainty decreases, which makes the model more useful for business 

analytics. The actual usefulness of the model comes when the complexity of the 

project portfolio increases and analytical mathematical approaches comes very hard 

to comprehend.  
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7 CONCLUSIONS AND DISCUSSION 

 

Project performance measurement, when viewed from the strategic management 

perspective, has many similarities with performance measurement systems 

generally. The most important similarity is, that successful systems include both 

financial and operative measurements. The project performance measurement 

system should be built hierarchical to a company’s general performance 

measurement system. Different perspectives are to be chosen by the strategy; these 

perspectives imply the same kind of concept as presented by the Balanced 

Scorecard –even though they are not necessarily the same four perspectives from 

the first generation of the Balanced Scorecard. Strategy implementation can be 

helped with projects and as well with performance measurement systems, according 

to previous studies presented here. Linkage with the strategy and projects needs to 

be recognized in order to manage the project portfolio in an efficient way.  

 

Research questions for this study were presented in the first chapter and the answers 

for these questions is shortly summarized in the following way:  

 

1. What kind of measurement systems could be used to measure project 

performance from the strategic management perspective? 

 

A performance measurement systems should be linked to strategy and different kind 

of measures should be used instead of sole financial metrics. A performance 

measurement systems should measure the actual benefits of projects in addition to 

the traditional project measures: costs, schedule and quality. This gives some 

demands for the organization of companies that uses the model. A centralized 

management of project portfolio is needed and the benefit realization measurement 

should be conducted by the centralized portfolio management since the project 

organizations vanish after the project is ended (benefits could be realized a long 

time after this). Centralized portfolio management reports to the upper management 

which makes the strategical decisions in the company. 
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2. Is there a way for measuring projects so that the management of companies 

could be proactive and how this model can be described? 

 

The traditional measurement of projects use lack meters, which is like watching the 

rear window instead of looking at the road ahead while driving a car. Help for this 

problem could be found from forecasting. Forecasting could be based on experts of 

the field (qualitative forecasting) or it can be numerical so that the mathematical 

tools are used (quantitative forecasting). Both of these can be used together or 

individually. The stochastic way of doing forecasting (as described in Chapter 3) 

has an advantage that makes it a more favorable: it can produce probabilistic 

forecasting. This means that the uncertainty of the forecast itself is also made visible 

in the forecast. The answer to the question would be “yes”, but there is no general 

way of doing this. The stochastic tools need to be chosen case by case because the 

available data, distributions of variables and overall situation is unique in each 

company or scenario. 

 

Based on the answers to the research questions, this study suggests a model that 

was tested in a single case. The model is a tool that helps companies to do: 

 

1. strategic performance measuring with projects 

2. operative project measuring based on the Earned Value Management 

3. decision making with limited information 

 

The suggested model measures the project performance during the project with 

generic meters that are based on the Earned Value Management. Costs, schedule, 

internal resource usage and quality are reported during projects with a suitable 

frequency. Before projects get started, desired benefits needs to be linked to 

strategical goals of the company as a whole. This gives the necessary backbone for 

the final stage, which is to measure the benefit realization. Realized benefits that 

are driving the company toward the strategic goal, should provide an indirect effect 

for the strategic performance measures of the company (hierarchically the highest 
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meters). According to the findings of this study, the presented model can be 

implemented to companies with the following characteristics:  

 

1. A performance measurement system is already in use,  

2. Strategic perspectives could be found to support the choosing process of the 

model’s strategic meters  

3. Project portfolio management is centralized.   

 

Model supports, that the reporting from the measurement system can be built in the 

way, that reports have a visual presentation. That was preferred by the interviewed 

management. Overall implementation should be fairly easy, if the mentioned pre 

requirements are met in a company. 

 

Research followed the concepts of a constructive research methodology. 

Theoretical background was found to be solid and also diverse. Similar kind of 

research, as this study, was done previously. However, the focuses of these studies 

were different: these studies either took the view of forecasting and probabilities or 

the strategic features of the project management. The establishments of the previous 

research was used in this study to make a suggestion about the combination of the 

strategic performance measurement, a project performance measurement and 

means for dealing with an uncertainty. That said, the contribution of this study 

relays strongly on the combining the individual previously stated academic views 

together. This was done in order to get a one generic model for the project 

performance measuring. This contribution is limited in the way that all of the 

mentioned features has already been established in the previous academic literature. 

 

Empirical evidence is based on a single case study that was carried out in the year 

2014. Validation part of this study lacks some aspects: The limits of the master’s 

thesis’ time and resources did not make it possible to study the actual usefulness of 

the model. The empirical evidence supports only that this model can be 

implemented, but it does not give the necessary amount of information weather the 

use of this model has any positive effects in the project portfolio’s performance 
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management and for the company’s common performance. The other lack comes 

from the size of the evidence data. Single case study was used and therefore 

experiences are very limited. More validation should be done in different kinds of 

companies, e.g. companies that have various maturity levels in their project 

management culture. The case sample in this study was at a very special maturity 

level i.e. the company was in the middle of cultural and organizational change. The 

case company did not have any kinds of measurement systems for project 

management, and projects were previously conducted without any centralized 

guiding.  

 

Simulations and other stochastic methods were presented in this study, but the 

results of their usefulness is limited only to the previous evidence presented in the 

academic literature. This study cannot state with the gathered data much about their 

actual usable applications. This study also did not find any generic method to do 

this, i.e. companies need to find out themselves what to simulate. They also need to 

find out for themselves that, what the pre assumptions needed in the simulations 

are. During this research, a suitable aspect to simulate and a presumptions was 

managed to be found for the case in hand, therefore the evidence from this single 

case study supports that stochastic methods can be implemented. In this simplified 

occasion only the costs of specific kinds of projects were simulated in the case 

company. This is an indication that more research should be done in order to have 

a better understanding on how other meters can be stochastically forecasted in 

projects. The probabilistic forecast of costs did give better information about the 

project portfolio than traditional forecasts.  

 

Even with all these the lacks with the empirical evidence, this study did not find 

any actual reasons why the model proposed here would not be usable in companies 

generally. This model brings many project related issues visible and creates the 

bridge between strategy, company’s performance and project management. Final 

statement of this study is, that the empirical evidence does not yet support the use 

of the model –it only supports that the model can be implemented. Previous studies 

in different field give the theoretical background for the model. This topic should 
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be investigated further with more evaluative research in actual companies. Without 

the further research, the usefulness is not yet proven the way that the academic 

world and guidelines demand. This is considered here fairly acceptable as it is 

characteristic for a research with the scope and methodology as this study. 
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APPENDIX 2: Interviewed personnel’s titles  

 

Management group 

• CEO 

• CFO 

• Marketing Director 

• HR Director 

• Director of Resposibility and communications 

• Director of Purhaching 

 

Experts 

 Development Manager 

• Catalog Manager 

• Catalog Manager 

• Indirect Sourcing Expert 

• Logistic Manager 

• Business Controller 

• Regional Manager 

• Regional Manager 

• Store Manager 

• Store Manager 


