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SUMMARY 

This thesis studies if successive calculation is suitable for estimating costs, in middle size projects in a 

department in Sweden.  Also if the method could help decision-makers in decide if a project is ready 

to pass a tollgate and go into the next phase. Successive calculation was developed in the 70’s by 

Steen Lichtenberg. Lichtenberg founded an interest in the method after the publication of his first 

report.  

 

A project is a temporary organization, with a clear goal and a unique assignment, with a defined 

beginning and ending, and also an own budget.  According to Project management institute (PMI) 

risk management in projects are one out of nine arias that is vital for a successive project. Every 

project has risks as soon as it initiated how well the project manager succeed with work associated 

with risks, can make or break the whole project. ‘SS-ISO 31000:2009’ is an example of a standard that 

describes how a company should work with risk management. Risks can be defined as the likelihood 

and consequence of events, which if they occur, affect business objectives, project objectives, 

external environment or working environment in a negative way. There are methods that can be 

used when working with risks to describe them better, and be able to calculate more accurate 

budgets. Examples of quantitative risk analysis methods are: Monte Carlo, Sensitivity Analysis and 

Successive calculation. 

 

The department have a well-defined risk management system, which is similar to the theory on how 

risk management should be performed. They have clear instructions and routines, also a well-defined 

risk management process similar to the standard ‘Svensk standard SS-ISO 31000:2009’. Their project 

model is comparable to any model that can be found in literature, with clear phases and tollgates, 

also what’s requested in order to pass a tollgate. Documents from the department confirm that 

projects use the management system.  

 

Project managers and sponsors in the department, considered risk management to be important in 

projects, and if managed well, helps projects to keep within given budget. They also thought that 

cost for projects, in the department often overruns. There were no contradictions to use successive 

calculation as a method for determine budget for projects, but in order to use the method project 

managers- and sponsors needed to be educated in the method.   

 

The theses use a reference project called ‘project X’, which the method was tested on. The result 

from the analysis suggests that project x most likely have an underestimated budget.  

 

The recommendation for the department is to use successive calculation in order to do better cost 
estimations. 
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1 Introduction 

1.1 Background 

A project is a temporary organization, with a clear goal and a unique assignment, with a defined 

beginning and ending, and also an own budget.  According to Project management institute (PMI) 

risk management in projects are one out of nine areas that is vital for a successful project. Every 

project has risks as soon as it initiated, how well the project manager succeed with work associated 

with risks, can make or break, the whole project. 

 

The method this thesis studies is successive calculation. The idea behind successive calculation was 

developed in the 70’s by Steen Lichtenberg who published the result from his first report, which 

founded the interest in the method. The goal for successive calculation is to create realistic cost 

estimations based on facts that the future is uncertain. The method gives a good estimation because 

it uses experience from different sources, top down estimations and statistical theory. All projects 

have uncertainties and risks, successive calculation aims at identifying those risks and uncertainties 

and minimise the impact they can have, also the probability for them to happen, at all. 

 

The Lillehammer Olympic Games is an example when successive calculation was used for estimating 

cost. The first budget escalated from $230 million to $385 million four years before the games would 

start. A risk analysis was performed, which showed an expected final total cost of $1230 million that 

was not politically unacceptable. The investment plan was reworked as an effect from the analysis 

result. The mean value after the analysis was $800 million, with a reserve at $90 million; which 

became the budget for the project. The project delivered within budget without using any reserve 

funds, the reserve were instead used to operate the facilities after the Olympics.  

 

Companies that use this principle, is for example Ericsson, Vattenfall and Vägverket (now 

trafikverket). (Lichtenberg, 2013) 

 

This thesis will evaluate if a department in a middle size company in Sweden would benefit from 

using successive calculation for their projects. The department handles projects with a budget from 

0.4 million to 100 million kr. The department want to evaluate if they should implement successive 

calculation in order to do better cost estimations. They also wanted to know if the information given 

by successive calculation could improve decisions regarding if a project is ready to pass a tollgate and 

go into a new phase.  

 

In order to do that the company/department management system will be studied to see if they have 

described all processes to be able to do the analysis. 
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1.2 Goal 

The goal of this thesis is to study if successive calculation is suitable as a cost estimation method in 

middle size projects. And if the result can help decision-makers decide if a project is ready to pass a 

tollgate and go into the next phase.  

 

The following questions have been formed, In order to answer the overall goal: 

1. What method is used to do cost estimations at the moment?  

2. Are there some contradictions to use successive calculation according to the 

management system at the department? 

3. What new demands, if any must be implemented for the successive calculation?  

4. Are there any resistance in the organisation to use successive calculation?  

5. Would it be beneficial for the department to use successive calculation?    

1.3 Research Scope and Limitations 

The management system was studied according to how the department should work with risks and 

how predictive the risk management was, for example; anticipate potential cost changes for projects.  

The thesis suggests improvements in order to make risk management more effective, with support 

from theory, interviews with project managers and project sponsors who work/worked in projects at 

the company. The thesis also uses a reference project (called project X in this thesis) as an input.  

1.3.1 Limitations 

The thesis will only study project risk, not safety risks.  

The report will suggest improvements for risk management in projects, but not how the 

improvements should be implemented. The report will not consider successive calculation for setting 

a time schedule for a project. 

 

Data such as interviews and the reference project are from one department within the company, 

findings therefore don’t reflect the whole company. 
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2 Methodology 
The methodology for this thesis was first to do a literature study in risk management, project 

methodology and successive calculation. The risk management study was important to do, because it 

gave an understanding how all processes theoretically should be performed in order to get all data 

required for the quantitative risk analysis. After that, learn the successive principle to be able to 

perform the analysis on a real project.  

 

The thesis contains two analysis parts, one descriptive and the other one inductive. The descriptive 

part, studies how the company work at the moment, with the management system as a basis.  The 

other part is inductive which mean that the conclusions are based on experience form results of 

interviews and the reference project. The inductive part could have been better if more projects had 

been studied, also if more people were interviewed such as project members. Another aspect would 

to study a company that had implemented successive calculation with good result and compare that 

organisation with the department.  The two methods were used in order to get an understanding 

how work was performed, how the department felt regarding risk management and how the process 

could be improved.  The descriptive part, gave the opportunity for a better and more related 

inductive part.        

 

How risks in projects should be handled was studied according to the description in the management 

system at the company, which gave an overall picture of the process. After getting more data about 

how the working progress should be carried out, several interviews with project managers and 

projects sponsors was held, to get a more balanced view, and to compare if work is carried out 

according to the management system, or in a different way. The info was essential, because it tells 

how important the project leaders think risk management is.  

This thesis also had the opportunity to test successive calculation on a reference project before the 

project was going up for decision about future planning at the project review board.  

A questionnaire was designed in order to find out if there were any contradictions to use successive 

calculation in the department, also if a new method would affect the management system. Each 

question was summarized into three cores.   

 

When successive calculation was conducted on project X, the project manager already had a WBS 

and a budget as an input for the analysis. The analysis started with breaking down existing activities, 

in order to do better triple estimations. When the project manager was satisfied with the result, all 

risks in the risk list was transferred into the method. The result from the analysis was presented in a 

normal distribution curve.  

 

All data was analysed, in order to give recommendations to the department if they should implement 

successive calculation in their risk management process.      
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3 Theoretical reflection of the problem area 

3.1 What is a project? 

A project is a temporary organization, with a clear goal and a unique assignment, with a defined 

beginning and ending, and also an own budget. (Tonnquist, 2010) A project isn’t a new way of 

working, Daniel defoe, the writer of Robinson Cruse came to the conclusion that England needed 

projects in order to renew and make necessary changes he thought was needed for the country. His 

thoughts can still be applied today, in this modern world (Wenell, 2010). Projects are suitable for all 

organisations that focus on results and fast changes. The project methodology is in many ways 

standardized, which makes it easier for companies when they design their own project process (if 

they chose to do so) because the foundation already exists. Important ingredients such as scope, 

planning, risk analysis and continuous monitoring contribute to increased focus on the result.   

One contribution that made project successful as a working form, was that it gave the organisation 

the possibility to gather a group of people with different expertise in order to solve a problem or 

perform a task (Wenell, 2010)  

 

A project follows a predetermined model, called ‘project model’ and are often illustrated with help 

from a figure that shows the overall working flow. Projects are divided in phases, by milestones 

which mark when a phase end and another begins. The phases make it easier to get work more 

structured, also to focus on tasks that are most important at the moment. Tollgates gives the 

sponsors and the steering group the opportunity to evaluate if the project is profitable or/and have 

the right conditions to go into the next phase. 

 

Before a project starts it’s important to decide which project model that should be used, also the 

requirements needed for passing each tollgate. It is especially important to do that, if the project 

group are external. (Wenell, 2010)  

 

 
3-1 example of an project model, the ‘waterfall model’ 
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A project is associated with uncertainties, how well the project manager succeeds with work 

associated with risks, can make or break, the whole project. (Antvik & Sjöholm, 2008)  

 

Work done early in a project will affect, and have influence on the entire project. It’s one of the 

reasons that risk management are an important factor when working in projects and a good factor 

for decision-makers to do health checks on.  At the beginning of a project, there is not enough 

information available for the decision-makers, as they would like. Because of that, it’s important to 

carry out risk management early, to obtain as much information as possible to get an idea of how 

many, and big risks there are involved for the project.  

 

Although not all information is available, it’s essential to make decisions for the project regarding if 

the project should proceed, be reworked or closed down. In a project, there is more ability to 

influence in the beginning, in relation to what it costs. The longer the project progresses, the more 

expensive it will be to change scope for the project with a decision, which figure 3-2 shows. (Antvik & 

Sjöholm, 2008) It’s important that risk management is carried out in a satisfactory manner, so 

decision-makers are aware of what risk they take, in the next phase of a project. 

 

Figure 3-3 shows the information gap decreases during the project but that it does not reach zero 
until it’s completed. 
 

 
Figure 3-3 Information in projects over time 

 

Necessary 
information 

Idea design specification Production Testing Operation 

Available 
information 

Figure 3-2 Cost impact and ability to influence over time 

Cost to Impact Ability to 
influence 

Idea design specification Production Testing Operation 
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3.1.1 Roles in a project 

In a project there are always stakeholders, interested of the outcome. Stakeholders have various 
reasonability and authorities to affect and influence the project, both in a negative and a positive 
way. It’s Important in the beginning to identify all stakeholders, so their influence can be determent 
from the start. Common stakeholders in a project are; 
 
Customer/user is the person or organization that will use to product, service or result of the project, 
and can either internal or external.  
 
Sponsor is the person or group that provides the project with economical funds. When a project 
starts, the sponsor is the one that represents it. The sponsor seeks support in the organization and 
markets the project with what benefits it will give.  
The sponsor is responsible for the initial process before the project is formally accepted, and has an 
essential role in creating the overall scope and the project authorization. The sponsor should also 
support the project when problems are out of the project manager control. The sponsor can also be 
involved in; change in scope, decisions about passing a tollgate, or close down a project if the risks 
are too high. 
 
Project manager is the person that has to responsibility to manage the project and deliver the 
project according to budget, quality and time. The project leader has the main responsibility to 
communicate with all stakeholders especially the sponsor and the project group. The project 
manager should write the project plan and all plans within that plan, identify, control, monitor risks 
and report the project status. 
     
A Project group is people that perform work within the project and should have various field of 
knowledge’s. (Project management intitute, 2008)   
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3.2 Risk management 

Risk Management includes following processes; plan, identify, analyze and monitor and control risks. 

Risk management aims to reduce the likelihood of bad events to happen, and increase chances of 

positive events to occur. (Project management intitute, 2008) The benefits from risk management in 

projects are many. Projects can gain/save a lot of money if they deal with uncertainties in a proactive 

way. Projects should minimize impact of threats, and take opportunities that occur. That will increase 

the chance of the project to be on time, on budget and with the quality that the project sponsor 

demand. Project risks exist in the future, and can be an event or a circumstance, that if it occurs 

affect at least one project goal. The affected goal can be scope, time, cost or quality for example. A 

circumstance can be requirements, assumptions, restriction or condition where an example can be 

an environmental permit to carry out work. 

 

The internal environment of a project or organization can lead to that risky situations arise, where 

lack of project management culture, management system and dependencies on external participants 

are examples. (Project management intitute, 2008)  

 
For an organization risks are something that has an impact on their objective, different organizations 
and stakeholders are willing to accept various degrees of risks, called risk tolerance. Risks can be 
acceptable, if they are within the risk tolerance limit, also if project gains more if the risk doesn’t 
occur than the impact it has, if it does. It’s therefore important to determine the risk tolerance for 
every project and also that risk management is carried out openly and honestly. How the risk 
response is performed, reflects organization's perception on their balance between risk taking and 
risk response. 
 
 

“Uncertainty and expectation are the joys of life.  

Security is an insipid thing.” 
William Congreve  

 
 
A commitment from the organization regarding risk management is a prerequisite for achieving good 
results for projects. If not all levels, especially the decision-makers in the organization monitors the 
risk management during all phases, could ultimately lead to a project failure. (Project management 
intitute, 2008)  
  

http://www.brainyquote.com/quotes/authors/w/william_congreve.html
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According to Steen Lichtenberg (Lichtenberg, Proactive Management of uncertainty using the 
successive principle, 2000)  there are four types of risk management approaches for a project 
manager: 
 

The Brave 
Is the person that doesn’t see the risk management as a help at 
all, and think that the problem can be tackled as they arrive, and 
manage it then. 
 
The contractor 
Thinks that an expert should do the risk analysis, and that the 
project doesn’t benefit from it at all, but the client may like it. The 
project manager doesn’t use the risk analysis as an input for 
decision making, he/she just want do finish the project. 
 
The risk manager 
Performs professional risk analysis for the project. He/she see it as 
a cost for the project, because risks are something dangers. 
 
The proactive manager 
See the risk analysis as something useful, for showing hidden and 
potential unforeseen events. They see it as a tool to be well 
prepared for managing risks and hopefully avoid some of them.     

 

It’s important to implement all steps in risk management, as explained below, to give decision-

makers the best basis to decide if a project can go into a new phase, and what risks that are involved 

by doing so. (Lichtenberg, Proactive Management of uncertainty using the successive principle, 2000) 

  
Plan risk management is the process that defines how risk management activities should be 

implemented in the project. A careful and clear planning increases the chance that the other five risk 

management processes becomes successful. Risk management degree, type, and visibility must be 

decided in this process, in order to meet expectations from the organisation. Sufficient amount of 

resource to carry out the risk management process and a common basis for evaluation, are also 

important elements in this process. The risk planning process begins when the project starts and 

finishes early in the project planning process. 

 
The inputs needed for this process are: 

• Project specification. 

• Plan for time control. 

• Plan for cost control. 

• Plan for communication management. 

• The organization's management system. 

• External factors, which include, risk categories, definitions of concepts and terms, formats 

for risk specifications, standard templates and roles and responsibilities.  
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The output for this process is a risk management plan, which describes how risk management should 

be carried out and structured for the project. The plan should be included in the project plan and 

may contain the following: 

 

 Methodology, specifying methods and tools along with sources of information for risk 

management. 

 Roles and responsibilities that specify how risk management group activities in the plan 

must be managed and supported as well as the responsibilities of the team members have. 

 Budget to carry out risk management. 

 Specify how often and when the process should be carried out under the project and which 

risk management activities that should be included in the schedule. 

 Risk categories which provide the framework for systematic identification of risks with a 

consistent level of detail. An organization might already have a complete categorization of 

risk, if so, the project should use it.  

 Definitions of probability and consequence.  

 A risk reporting formula, so the risk management processes can be documented, analysed 

and communicated. (Project management intitute, 2008)  

 
Identifying risks is the process that aims to find risks that might affect any project objective. People 

involved in this process are project members, external stakeholders and external personal with skills 

in a specific area. However, all people in the project are encouraged to reports any risk. (Project 

management intitute, 2008)  

 

This process is an on-going progress throughout the whole project, because when more information 

becomes available, new risks may arise. How often the process is repeated depends on the project 

scope and complexity. Risks should be described in such a way that it allows decision-makers to 

compare risks from one project against other. The project group should be the owner of this process, 

in order to feel responsible and address new activities.  

 
The inputs needed for this process are: 

 Risk management plan 

 Cost estimate is useful, because it provides an estimate of the likely cost of completing 

activities in which the assessment expressed best in range, where the intervals size 

indicates degree of risk. 

 Estimation on activity durations, which helps to calculate whether any risk threatens the 

time schedule to deliver on time. 

 Reference plan  

 List of stakeholders, which provide a good input for risks that may occur. 

 Plan for cost control 

 Plan for timing 

 Plan for quality management 

 Project documents, such as network plans, reference plans or other project documentation 

 External factors 

 The organization's existing practices, the management system. (Project management 

intitute, 2008) 
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There are a number of methods that can be used for identifying risks in this process. For example; 

brainstorming, checklists, compare with similar projects and SWOT-analysis. 

 

SWOT-analysis can be considered as the initiating analysis when preparing for risk management. The 

purpose of the analysis is to seek out strengths and weaknesses that the project have or expect 

having during any phases. Activities seen as threats or vulnerabilities are scheduled to be eliminated 

or minimized. (Tonnquist, 2010) 

 

To compare the project with similar projects is not always possible, because some projects may 

previously never been done in the organization before. But if there is a possibility to do it, that could 

provide good input on how similar projects uncertainties have fallen out, and what impact it had on 

the project goal. (Antvik & Sjöholm, 2008) 

 

The outputs of this process are: 

 Risk List, in which identified risks are described as detailed as possible, depending on size 

and complexity on the project. The risk list describes events that can occur, the cause it 

generates and consequence. 

 List on possible actions that could be taken if the risk occurs.  

 

Qualitative risk analysis 

The purpose of this process is to rank risks for further analysis or action. It’s done by combining the 

likelihood of a risk event to occur, and what consequences it may generate for the project goal. The 

most effective way to work with risks is to focus on the ones with the highest risk index. The risk 

tolerance of in a project or organization is reflected on how tight deadlines, costs and quality are 

estimated. There should be standard definitions of probability levels and consequences, so decision-

makers can compare against other projects as a reference. 

Qualitative risk analysis is considered to be a fast and cost effective way in order to rank and plan risk 

response, as well as it provides the input required for quantitative risk analysis.  

   

The inputs needed for this process are: 

 Risk List 

 Risk Management Plan 

 Project Specification 

 The organization's existing practices, the management system (Project management 

intitute, 2008) 

 

‘Minimum risk method’ is a method for evaluating risk value. The likelihood and consequence are 

rated on a scale from one to five, and multiplied together to get a risk index. 

    

Risk Likelihood (L)     
1-5 

Consequence (C) 
1-5 

Risk index        
(L x C) 

Risk treatments 

 

lack of in-house 
resources 

2 4 8 Secure resources 
in time 
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The likelihood and consequence of risks is established either by risk meetings or interviewing people 

with experience in different knowledge fields. The work will be easier if the organization already has 

predefined scales to use, if the scales aren’t suitable, they can be adjusted in order to fit better. If the 

scales don’t exist, the project will be required to make own. When the risk index is established it can 

be categorized into the risk structure, for example; financial risk, resources, environment or time. 

(Tonnquist, 2010) 

 

The outputs of this process are: 

 An updated Risk List 

 A ranking or prioritization of project risks, the risks can be sorted by risk index, or by using 

"high risk", "medium risk" or "low risk". The project manager then uses this ranking to 

decide how the risks should be managed. (Project management intitute, 2008)  

 

Quantitative risk analysis 

Quantitative risk analysis is the process that aims to numerically analyse the identified risks and 

determine how they affect the overall project objectives. This process is more fully described under 

heading 4 Quantitative risk analyses.  

 

Risk Response Planning 

The purpose of this process is to develop options and actions to enhance opportunities to achieve 

project objectives, and to reduce the threat that exists against them. It’s during this process that a 

person becomes a risk owner, and managed by priority. Necessary resources are allocated and 

scheduled into the budget, time schedule and the project plan.  

 
The inputs needed for this process are: 

• Risk List 

• Risk Management Plan (Project management intitute, 2008) 

 

The four strategies are commonly used in risk response: 

 

Avoid, where an example can be to reschedule a time plan or reduce scope in the project plan. If a 

risk is considered too be high, and can causes too much impact if it occurs, a decision can be to stop 

the project to avoid endanger too much. Risks that arise early in the project when not enough 

information is available can be avoided with clearer demands, or by trying to get more information 

and better communication. 

 

Transferring is when a risk is transferred to another part. The risk doesn’t disappear because of this 

procedure, but can be effective on financial risks. An example if this is when a supplier is more 

capable to manage a risk then the project, or just that the supplier have a higher risk tolerance and 

are more willing to take bigger chances. The reward for taking risk is a risk premium, often inform of 

cash. 

 

Reduce means that the project focuses on reducing the likelihood or consequences of a risk. A risk 

that is categorized as "high" can be transformed to a "medium risk" by reducing the likelihood of it by 

performing more tests on materials, for example. 
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Accepting, is a strategy when an active decision has been taken by the project not to manage the risk 

at all, just supervise it. This strategy is used because every risk in a project can’t be eliminated. 

However, it is important to document the risk and also wise to establish a possibility reserve if the 

risk occurs. (Tonnquist, 2010) 

 

The outputs of this process are: 

 Updated risk list 

 Risk-related contract decisions 

 Updated the project plan 

 Updated project documents (Project management intitute, 2008)  

Monitoring and controlling  

Monitoring and controlling is the process that aims to implement plans for; risk response, follow up 

identified risks, identify new risks, and evaluating the risk process during all phases. In this process 

risks are reviewed, reconsideration also still relevant and if the risk index has changed. Risk audits 

measure effectiveness of risk response for documented risks, and if they have enough 

documentation. Budget- and time reserve are evaluated and compared against the project's 

progress, in order to determine if the reserve enough. 

  

The inputs needed for this process are: 

 Risk List 

 Project Management Plan 

 Information on job performance, which includes delivered status, progress against schedule 

and costs incurred. 

 Progress reports 

 

The outputs for this process are: 

 Update Risk List 

 Updating of the organization's existing practices 

 Change Request 

 Update on the project management plan (Project management intitute, 2008)   

3.3 Quantitative risk analysis 

The quantitative risk analysis is the process that aims to numerically analyse identified risks. 

Quantitative risk analysis is performed on risks according to the prioritization from the qualitative 

risk analysis, where the risks are analysed regarding on the impact they may have. In some projects, 

it is not necessary to perform this process in order to perform an effective risk management. 

 

The inputs needed for this process are: 

 Risk List 

 Risk Management Plan 

 Plan for Cost Control 

 Plan for timing 

 The organization's existing practices 
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The output of this process is: 

 Updated risk list 

 Probability of the project 

 Probability of achieving cost and time frames 

 Priority list of quantified risks 

 Trends in the results of the quantitative risk analysis (Project management intitute, 2008) 

 

There are many methods that can be applied for this process, for example, these three; 

 

Sensitivity Analysis 

It seeks to determine the risks that can cause the greatest impact on the project. Each project 

element is analysed in order to see whether they affect the overall project goal. One way to visually 

present this method is with a tornado diagram where uncertain variables are compared against more 

stable variables. (Project management intitute, 2008)  

 

Monte Carlo method 

The method use random numbers and repeat the relevant calculation sufficiently number of times, 

which decrease the variance in the calculation. The method need support, in form of computers and 

is an efficient numerical methodology for rapid problem solving. The method is often limited by the 

quality of the information which will be needed for the simulation. Another down side for this 

method is that the data required, are hard for the user to understand and how all correlation 

coefficients between parameters works. Also that the time this method requires may be too much in 

relation what time the project have to do the analysis. Furthermore “black boxes” are used in this 

method that makes it hard to do any quality control of the results. To be able to perform this method 

the person need to have good skills in statistic. (Lichtenberg, 2000)  

 

The third method is the successive principle, described below.    

3.3.1 The Successive Principle 

The method is an instrument for general managers, project managers, decision-makers and planners.  

The method helps to be more proactive in projects and get an good overview of the content, what 

consequence factors have, and what improvements that can be made in an early stage. (Lichtenberg, 

2000) The methods purpose is to provide realistic cost estimations on future work. What makes this 

approach stand out is that there is more focus on the identification, analysis, evaluation and work 

with uncertainties, than traditional calculation methods. (Vägverket, 2013) The method is used by 

companies such as; Ericsson, Vattenfall and Trafikverket (before Vägverket). Trafikverket has a "crib 

sheet" that describes how they use successive calculation, and how the analysis should be 

conducted. Depending on the project size, measured by its budget, two types of analyses can be 

performed a "standard" or "simplified". The simplified analysis doesn’t use any external personal and 

are more regulated in time.  
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The successive principle has some fundamentally principles: 

 

Accept uncertainty, as mention projects are involved with risks, best way to handle them is trying to 

identify, evaluate and hopefully eliminate those risks. (Lichtenberg, 2000)  

 

A Top-down technology should be followed, because it allows the group to work systematically and 

with right priorities. When cost elements are estimated, they are broken down from top to the 

bottom. The focus from the project should be on the most uncertain factors and items that can 

impact costs the most. First, a number of large cost items assessed and then work out a more 

detailed assessment to get a more balanced picture of the risks involved. The goal is to get an overall 

picture of the project and then be able to work with the right items. (Lichtenberg, 2000)  

 

Statistical calculation is used in the method to evaluate the results based on the probability of 

achieving a result. Each cost item is assessed with a minimum, maximum and probable value. The 

results are then presented with a weighted mean value and a standard deviation; the results are 

presented graphically with normal distribution curves, which make the results easier to understand.  

 

General uncertainties refers to elements that aren’t described in the overall WBS but affect several 

cost items, for example, public opinion and political decisions. These uncertainties are analyzed 

separately from the WBS-structure. In traditional calculation, it is not uncommon for these to be 

forgotten or underestimated. (Antvik & Sjöholm, 2008) 

 

An analysis group that has a broad range of expertise in different field, and they should meet the 

requirements of the actual issue. They need to be able to communicate openly while identifying all 

elements of possible importance for the project they shouldn’t just look at physical and formal items 

but also on more soft issues for example project maturity. The calculations that are being performed 

must be simple and understandable also that the figures evaluated are neutral have a correct 

manner.  The analysis group is one of the key factors when performing a forecast efficiently.  

  

The successive principle also requires that the qualitative phase of risk management has been 

performed in a satisfying way. One of the first things that the analysis group needs do decide is how 

detailed the analysis should be for the project, programme or the tasks, this is important to decide at 

an early stage. (Lichtenberg, 2000)        

 

 
 
  



15 
 

Prioritize right risks 
It’s important in too work with the “right” risks; figure 3-4 shows how the selection should be done. 
 

50400 A

50

50

202001 A

51002 A

2509 A

20200 B

20

20

10501 B

5252 B

1509 B




 

Figure 3-4 on how a selection should be done to work with the right risks 

 
The ‘Triple group estimate method’ is used for each main item in the project. The group decides the 
extreme minimum, most likely and extreme maximum for each item this will result in a variance for 
each item. The item is then broken down into smaller pieces to see how much uncertainty that the 
item has. The white boxes indicate local uncertainly which can be reduced through further detailing. 
The grey boxes indicate that they are overall influences in the aria, and the black represent remaining 
unavoidable uncertainty, this should according to Steen be repeated five to ten times, note that 
figure 3 only show two cycles. After this detailing process the group have a list with the highest 
priority figures to work with further. (Lichtenberg, 2000)  
 

3.3.2 Calculate with the Successive principle          

After selecting uncertainties to work further with, the calculation can take place.  

The calculation is described below: 

 

The factor mean value (m)(EV)  is calculated for all factors and items according to the formula:  

 

 
 

 The local conditional uncertainty (s) is according to the formula: 
 

 
Where the factors are used the relative or percentage uncertainty is calculated: 

 

 
The local mean value (M) of the local item is calculated by multiplying the m-values of related factors 

to get M=m. 
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The related uncertainties linked to the local item: local standard deviation (So) is not defined for the 

item, but for each underlying factor as: 

 

 
If the item is evaluated directly, then: So=s  

 

The effect, R or S on the grand total of a single local uncertainty is calculated as: 

 

S= TF x So  

 (TF) is a transformation figure. 

 

The transformation figure is used to convert the local So-values into the related effect (S) on the 

grand total value. The size of (TF) equals the final effect on the grand total from one unit of the local 

item, (TF)=1 in master estimate or top level estimate. 

 

The global mean value of the total result is calculated by considering all the M-figures as normal 

fixed, deterministic figures. 

 

The Priority figures (P) are calculated as:  

S x S for all factors and items at the lowest level of detailing. 

 

The uncertainty of the grand total, the global standard deviation  is calculated as the square 

root of the sum of all priority figures.  

 

When calculating uncertainty, the minimum and maximum values in the triple estimate is 

traditionally extreme values, in which they should only be overrun one time out of hundred (1% and 

99% probabilities). It’s important that this estimation is done in a group because experiments have 

shown that one individual have less of a chance to reach such extreme probabilities. Each local 

uncertainty will influence the grand total result. (Lichtenberg, 2000)  
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An example of a calculation is shown below; 

First the main items must be calculated. 

  
     min+( 3xmost likely)+max/5 max-min/5  

ID  Min Most likely Max M S P=SxS 

1 Main 1 22 30 37 30 3,0 9 

2 Main 2 15 20 25 20 2,0 4 

3 Main 3 15 20 25 20 2,0 4 

4 Main 4 15 20 25 20 2,0 4 

5 Main 5 5 10 15 10 2,0 4 

 Total of 1-5= base case total 100  25 

6 Overall correction 1 -8 -3 2 -3 2,0 4 

7 Overall correction 2 -5 0 10 1 3,0 9 

8 Overall correction 3 0 3 9 4 1,8 3 

9 Overall correction 4 5 10 25 12 4,0 16 

10 Overall correction 5 -10 -5 0 -5 2,0 4 

 Total of 1-10 = grand total 108  61 

 The global standard deviation (S) is the square root of 61 or approx. 8 

Figure 3-5 example of calculating main and overall correction 

   
After this, the main items are calculated further. 
  
ID   Min Most likely Max M S P=SxS 

1 Main item no.1             

1.1 Item 1.1 2,0 4,0 8,0 4,4 1,2 1 

1.2 Item 1.2 2,0 2,5 3,5 2,6 0,3 0 

1.3 Item 1.3 1,0 2,5 6,5 3,0 1,1 1 

1.4 Item 1.4 0,5 1,0 2,0 1,1 0,3 0 

  
New Overall correction -3,0 0,5 4,0 0,5 1,4 2 

  Total of 1.1-1.4= main item 1, updated  11,6   3 

Figure 3-6 example of calculating a main item into smaller sub-items 

The main item 1 has been broken down into smaller sub-items to reduce uncertainty. This procedure 

can be done on all the main items, or the ones the analysis group choose to work further with.   

 

After working with the main items and calculating them into sub-groups, the corrections need to be 

broken down into smaller groups to reduce the uncertainty, or to find the source for the uncertainty. 

The corrections with the highest priority figure (P) are the one that the group should start with. 

(Lichtenberg, 2000) 
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  Min Most likely Max M S P=SxS 

Overall correction no.4         

Overall correction no.4 a -1 0 2 0 0,6 0 

Overall correction no.4 b 3 5 10 6 1,4 2 

Overall correction no.4 c 5 7 12 8 1,4 2 

Total, overall correction no.4 , to be inserted into the master estimate sheet   4 

Previous values (to be cancelled) 16 

Figure 3-7 calculating the overall correction into smaller sub-groups 

Overall corrections are broken down, and calculated with a triple estimate as figure 3-7 shows.  

 

The uncertainty is expressed as the global standard deviation and is the sum of all priority figures, 

and gives the decisions-makers a good input when they decide how the project should plan for 

further work.   

 

The analysis can be visualised as a normal distribution curve, to graphically show if the given budget 

is enough to fulfil the project goal. According to statistics theory, ‘total mean value’ and one standard 

deviation (M+s) should be the budget, if the project should have a probability of 84% to be within 

budget. (Antvik & Sjöholm, 2008) 

 

When calculating the overall corrections it seems that people underestimate the impact it has on the 

total cost when using this method. This is because people intuitively see it as a percentage of the 

total result, which create a systematic error. In order to correct this problem, other factors must be 

taken into consideration.    

 
Name Min Most likely Max m     (s/m %) s So 

Raw material         

A. Volume, tonnes 17 18 20 18,20 3,297% 0,6 0,18 

B. Spillage (%) 1,01 1,03 1,05 1,03 0,777% 0,008 0,04 

C. unit price $/tonnes 250 280 320 282,00 4,965% 14 0,28 

D. transport % 1,02 1,03 1,04 1,03 0,388% 0,004 0,02 

E. Insurance %  1,02  1,02 0% 0 0,00 

Cost of raw material    5,55     

Figure 3-8 another example when factors is used  

As figure 3-8 shows, the overall correlations have been related to value on the base case total, using 

(s/m). This factor is multiplied with the grand total in order to get the standard deviation of the total 

result (S). This corrects the error that people underestimate the uncertainty of overall correlations. 

The transformation figure (TF) is used on the main items if they are not broken down further, in 

figure 3-9 (TF) is 1,61 and are multiplied by the local standard deviation s in order to get the standard 

deviation of the total result (S), that helps the people calculation not to underestimate the 

uncertainty of items at an early stage. (Lichtenberg, 2000) 
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ID   Min Most likely Max m    (s/m %) M So S P 

1 Main item 1 5,00 10,00 15,00     10 2,00 3,2 10 

2 Main item 2 15,00 20,00 25,00   20 2,00 3,2 10 

3 Main item 3 15,00 20,00 25,00   20 2,00 3,2 10 

4 Main item 4 15,00 20,00 25,00   20 2,00 3,2 10 

5 Main item 5 22,00 30,00 37,00     30 3,00 4,8 23 

  Total of 1-5= base case total     100     0 

6 Overall corr. factor 1 1,00 1,05 1,10 1,05 1,9% 1,05 0,02 3,1 9 

7 Overall corr. factor 2 1,00 1,10 1,20 1,10 3,6% 1,10 0,04 5,9 34 

8 Overall corr. factor 3 1,00 1,10 1,20 1,10 3,6% 1,10 0,04 5,9 34 

9 Overall corr. factor 4 1,00 1,10 1,20 1,10 3,6% 1,10 0,04 5,9 34 

10 Overall corr. factor 5 1,00 1,15 1,30 1,15 5,2% 1,15 0,06 8,4 71 

 Total of 1-10 = grand total     161     248 

 The global standard deviation (S) is the square root of 248 or approx. 16 

 TF= 1,61         

Figure 3-9 Factor is used.  

 

4 Present situation 
In this section, present situations and parts from company X management system (related to risk 
management) are described.  

4.1 Risk management  

The management system contains a routine (named routine XX in this thesis) which describes how 
risks should be managed in projects and at operational level.  The headlines in the routine are listed 
below, followed by a short explanation of the content. 
 
Purpose 
The purpose according to the routine is to set the framework for how risk management should be 
carried out, so it becomes uniformly in the whole company.  
 
Demands   
Internal and external demands are listed that have an affect how risk management should be carried 
out. Examples of internal and external demands according to the routine: 
Internal 

 Risk management should create value for the company and should be a continuous ongoing 
progress. 

 Risk management should be integrated in both with the company’s project model and at the 
line operational level. 

 Risk management should be act as support before any decision is made. 
 
External 

 ISO 9001:2008, chapter 8.5.3 
 ISO 12001, chapter 4.5.3 
 IAEA safety Rec GS-R-3 Chapter 6.16,6.17 
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Scope 
Risk management should be done in all arias at the company, both project and at line operational 
level. The main target for the routine is manages, sponsors, project managers, central risk 
coordinators, risk coordinators and risk owners.   
 
Definition 
Defines what the company means with: 
 
Risk factor: The likelihood and consequence of an event if it occurs, affects the business goal, 

project goal, environment and work environment in a negative way. 
 
Probability: Possibility of the current risk to occur under a determined time interval. 
 
Consequence: The result/effect that would occur, if the risk occurs. 
 
Remedy Planned activities associated with a specific risk, with the purpose to minimize it 

to happen. The activity should reduce the probability or consequence.  
 
The routine explains responsibilities and what authorities they have within the organisation, 
regarding risks.   
 
The company’s risk management routine described the risk management process to increase 
awareness and facilitate experience reversals also traceability in their process. Their risk 
management process: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Each part of the process is described in the routine, and what risks the company have chosen to use 
in the identification process, they are: 

 Technology 

 Infrastructure 

 Staff and Organization 

 Economy 

 Politics and Society 

 Laws and requirements 

 Work 

 External Environment 

 
Planning 

 
 
Identification 

 
Analyse and     
valuations 

 
Risk 

treatment 

 
Follow up, 
evaluation 
and reporting 

Summary and reporting 
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The company uses a 5x5 matrix in the qualitative risk analysis process. The process is carried out as 

shown below: 

 
R= L x C (Risk factor= Likelihood x Consequence)  
    
 

Class Likelihood (L) 

1 <1% 

2 1-10% 

3 10-25% 

4 25-50% 

5 50-99% 

  
 
 
 
 
Risks are then categorized according to the matrix, where high risks are marked as red.  
 

 
4-1 Risk matrix 

The routine then describes how the risks should be reported, depending if the risk is in a project or 
owned by the line operations. 
 
The routine doesn’t describe further how to work with risk, just that red risks should be reported and 
described in the project plan, if it’s a project risk.  
  

Class Consequence 

1 Minor flaws 

2 Solution not optional 

3 Future problems can be 
expected 

4 The organisation reaches 
its goal to a limited extent 

5 The organisation don’t 
reach the goal 
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4.2 Risk management in project 

The company have a routine that describes a project life circle (called Routine YX in this report), 

which includes an illustration of the project model with all phases and tollgates shown below. The 

routine gives the reader an overview on how projects are carry out at the department, but doesn’t 

go into details on any methods.  In order to go into details, Routine YX refers to other routines or 

instructions. The project review board have an instruction called instruction XC, which describes how 

they make decisions regarding tollgates. As projects progresses, project manager’s needs to fill in all 

headers in instruction XC to make a decision basis for the review board if the project is ready to pass 

a milestone. 

 

 
Figure 4-2 Project model at the department  

 

The instruction XC exists because decision-makers in the review board should ask same questions for 

all projects within the organization. The instruction describes all tollgates and has different questions 

depending on which tollgate that are put up for decision.  

 

One of the questions for tollgate three is: “Is the balance between risk and value of the project taken 

into consideration? “ The question is followed by nine questions that are project risk related. 

One of the nine questions are; “are the working methods from the risk management established, and 

works for the project?”  There are also questions regarding the project budget and time schedule.  

The instruction doesn’t name any method in order to meet the demands; it works as a checklist with 

25-30 questions that should be answered. 

 

The department have an instruction on 

how to write a project plan (called 

instruction DG in this report).  Instruction 

DG has all the titles with an explanation 

what the project needs to find in each 

header in order to get it approved.  Both 

project budget and project risk 

management have own headers.  

 

Instruction DG header for ‘project budget’ 

and ‘cost monitoring’, recommends that 

budgets should be based on the project 

WBS and use the budget template that the 

company was. Neither the header nor the 

template mentions any method to actually 

do the budget. The instruction just 

recommends following project structure 

with activities, for estimating cost and cost 

for resources.   

Figure 4-3 Risk management routines and instructions 
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The title that describes how project should handle risks is a little more defined; 

Projects should refer to a separate risk management plan, or describe the following in directly in the 

project plan;  

 

 Specify the risk profile established for the project  

 Define when and how risk assessments should be carried out during the project, also how 

the risks should be followed up. 

 Refer to the project's risk register, and specify where the risk identification analysis is stored. 

 Reference to the risk list and how they are measured, established, monitored and reported 

according to routine XX.  

 

No method is described how this should be performed. 
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5 Description of fieldwork 
At the company, the first things to study were the management system and locate what routines and 

instruction they had related with risk management and cost estimation for projects. After finding 

relevant documents and an understanding in the work process, a questionnaire was created in order 

get relevant data from those who work/worked in projects.  When interviewing a project sponsor 

he/she asked if successive calculation could be tried out, on a live project that was going to the 

project review board in a few months.  

 

The project manager of that project was positive to try out the method, and gave all relevant data in 

order for me to understand the overall scope. The tollgate that the project wanted to pass was 

tollgate three, according to their project model.  

 

The analysis was performed during one day, all activities was broken down to the level the project 

manager thought was ok. The calculation was then performed by me, which took some days.           

5.1 Fact gathering 

In this section the result from the questionnaire are presented. Every question has been summarized 

into three cores. The questionnaire can be seen in annex under questionnaire. The questioner was 

answered by project managers or projects sponsors in the department.   

 

Number of respondents to the questionnaire: 6 

Mean value of years with projects related work: 17  

 

1. How active do you think the company works with risks in projects? Scale from 1-10 
Mean value: 6.1  

 Depends on the project manager. 

 Depends on the size of the project. 

 Not so active, but the management system requires it. 
 

2. How is risk management carried out at the moment? 

 According to the management system. 

 On meetings, but not documented in any protocol. 

 The project doesn’t see it as a help. 
 

3. Does the management system give a good guideline for risk management?  

 It’s described well in the management system, but the info isn’t used for decision-making. 

 It’s well described 

 Don’t know 
 
B) Is the support from the management system enough?  

 More support are needed 

 Don’t know 

 The support is enough 
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4. Are there other methods used that aren’t mentioned in the management system? 

 Not systematically  

 On bigger projects 

 No 
 

5. What impact do you think risk management have for the outcome of a project? 

 Have a major impact on bigger projects, but the department doesn’t have enough 
competence in risk management. 

 Risk management is always good. 

 Major, on every project. 

6. Do projects finish according to budget?  

 No 

 No, scope for project isn’t well defined.  

 No, the Scope for projects is underestimated.  
 

7. Do you think by using successive calculation could help to do better cost estimations for 
projects?  

 Yes 

 Yes, but need help from a person with good knowledge about the method in order perform 
the analysis our projects. 

 Yes, but need an instruction that could guide project managers.  
 
B) advantages/disadvantages, if successive calculation would be implemented?  

 More education for project managers 

 No disadvantages 

 May overestimate some budgets. 
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This was the original estimation for project X budget. 

The information was given by the project manager and 

members of the project. 

The Grand total investment that the project manager 

was going to present for the project review board was 

9.8 Mkr. The project had identified 26 risks and 2 of 

them were categorized as red, 17 yellow. All risks were 

presented in a risk register with a risk index from 1-

25.The risks were categorized according to the 5x5 

matrix. The risk register was included in the project 

plan. The 7 top risks with the highest risk index were; 

 Effect from sponsors and project  

 Contractors (entrepreneur) effect  

 Authorities, design and quality 

 Additional requirements internally  

 New organisation  

 Time schedule to tight 
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6 Analysis of data and information 
Figure 6 shows the result after successive calculation on project X. The red line represents the budget 
that the project manager had before the analysis, and the green line, what budget the analysis 
recommended (according to  (Antvik & Sjöholm, 2008)). The blue line represents an optional budget 
if the department have many projects in a project portfolio see annex, Risk in project.   All data from 
project X can be seen in annex, Calculation project X. 
 

 
Figure 6 result after successive calculation 

  
 
Base budget 
Total Base budget total cost investment cost (BG2-5)  9,8Mkr 
Base budget total cost (BG3-5)   6,99Mkr 
Funds used until BG2    2,63Mkr 
 
After using the successive calculation method 
Grand total investment (BG3-5) (50%)   8,35Mkr 
     +-1,1 
 
[F] Budget needed to complete BG3-5 with a 84% certainty 9,65Mkr 
 
Grand total investment all BG, if [F] is included   12,28Mkr 
 
Base budget 
Cost BG3     3,39Mkr 
Cost BG4     3,87Mkr 
Cost BG5     0,28Mkr 
 
 

 

 

4 000 000 6 000 000 8 000 000 10 000 000 12 000 000

Base case

Likelihood of 84% to
keep within budget

50 % 
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The top 7 risks acts as overall correlation, and affect overall uncertainty for the project. The funds 

needed to complete the planning phase and reach tollgate 3 is added to the overall cost for the 

budget, correlations don’t affect that cost element.  Every phase was broken down until all activities 

were manageable. Some activities with high uncertainty, like ‘design’ in phase ‘realisation’ were 

broken down into even smaller activities. Triple estimation was performed on every activity with the 

project manager. The local unit was recalculated into money instead of hours. Some activities in the 

analysis were renamed, but the same numbers are used in the actual project as in this thesis. 

Project X had performed the risk analysis according to the management system; risks were 

categorized, calculated according to the 5x5 matrix and put in a risk register what was followed up on 

risk meetings. 

The original budget for the project was estimated by the project manager, with an approximation on 

how many hours of work activities should take, and recalculated into money. Activities weren’t 

broken down as low as the successive calculation was. 

As figure 6 shows the original budget has a probability under 40% to keep within the budget, as the 

budget that successive calculation recommends has a probability with 84%. The budget 

recommended after performing successive calculation is the mean value and one standard deviation 

(M+S) (Antvik & Sjöholm, 2008) . It’s up to the project sponsor to decide which likelihood they can 

afford to have for the project, but less than 50% would be fair to risky. The example in annex risk in 

projects shows that if the project sponsor have many projects on going it’s possible to have 50% as a 

margin. But the company needs to financially strong, because they might lose money in some 

projects, but later on make profit in others. I think that many project managers prefer to have (M+S) 

as a margin in their projects, but as a sponsor or as a shareholder its ok if the project portfolio is 50% 

so money aren’t “locked” on projects and can be used on in other parts of the company.             
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7 Discussion 
According to me, the departments/company has a well-defined risk management system, which is 

similar to theory on how risk management should be performed. They have clear instructions and 

routines also a well-defined risk management process similar to standards like ‘Svensk standard SS-

ISO 31000:2009’. Their project model is comparable to several project models that can be found in 

any literature, with clear phases and tollgates, also what’s requested of the project on order to pass a 

tollgate. Project documents from project X confirm that projects in the department use the 

management system. The management system doesn’t describe any quantitative method to 

calculate risks in projects which is a lack. In order to make it easier for decision-makers there should 

be some sort of standardization on how a budget is set, also on how risks are integrated better in 

budget related work. 

 

Participants that answered questionnaire, in general don’t think risk management at the moment 

works. However, all respondents thought risk management is important in projects, and if managed 

well, would help the project to keep within given budget. The answers also reviled that budget for 

projects are rarely kept. One of the reasons for that could be that the department doesn’t use the 

result produced in the risk management process in budgets for projects. Risks at the moment are 

handled separately in the risk register, and rarely affect the budget. Another reason could be; that 

the scope changes and projects intend to grow as it progresses. If there is a discrepancy between 

where the project is going and the scope, the project sponsor needs to steer the project on the right 

course again, so budget and time schedule are kept. Alternative rewrite the scope and estimate a 

new budget and time schedule that fits with the new scope.   

 

There were no contradictions against using successive calculation as a method for determine budgets 

for projects, but in order to use the methods project managers- and sponsors need to be educated 

about the method.   

 

The management system at the moment supports the use of successive calculation, no methods are 

described how the risk index should be manage, neither how budget should be determined. The 

department haven’t got an analysis group to help determent the budget for projects. I think that the 

department would have support of an analysis group that had experience from different projects, 

and could help the project manager to evaluate risks.     

 

The reference project, project X most likely had underestimated the budget according to the result of 

the successive calculation. There are some things that must be taken into consideration when looking 

at the result; 

 

- The analysis was only performed with the project manager and one person that were 

responsible for the documentation. The probability to get more accurate numbers 

would probably increase if more members of the project group, experts within the 

department/company attended. 

 

- It was the first time for me that I performed successive calculation. The outcome would 

maybe be different if a professional moderator was responsible for the task. 
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If the method is implemented the planning process need to change.  

Routine XX that describes the project live circle and instruction DG that describes how the project 

report should be written needs to be updated.  

In routine XX there could only be a brief explanation that the method should be used on project with 

a budget at a certain level. Instruction DG should state that the method should be used when 

estimating a budget over a certain level. The department could also implement an instruction on how 

to perform the successive calculation, which could be an annex in instruction DG.  

Other findings 

 When talking to project managers and sponsors, it was clear that everyone didn’t talk the 

same “languages” when they talked about risk. The management system needs to describe 

that better. 

 It was also notably that sponsors and project managers didn’t have the same amount of 

knowledge, although they had worked about as long with project related tasks. Could it be 

because the department didn’t have a working implementation plan for their routines?   
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8 Conclusions 
The goal of this thesis was to study if successive calculation were suitable as a cost estimation 

method in middle size projects. Also if the result from the method could help decision-makers when 

they decide if a project is ready to pass a tollgate and go into the next phase. 

In order to answer that question, these questions were formed;   

 

1. What method is used to do cost estimations at the moment?  

The department use the project manager’s experience in order to estimate the budget.  

There is no described or standardized method used at the moment.  

 

2. Are there some contradictions to use successive calculation according to the 

management system at the company? 

No, there are no described methods in the management system. The management 

system describes the risk process, but doesn’t go into details about how the result should 

be produced.   

3. What new demands if any, must be implemented for the successive calculation? 

Routine XX that describes the project live circle and instruction DG that describes how the 

project report should be written should both be updated. In routine XX there could only 

be a brief explanation that the method should be used on project with a budget at a 

certain level. Instruction DG should state that the method should be used when 

estimating a budget over a certain level. The department could also implement an 

instruction on how to perform the method that could be an annex in instruction DG.         

4. Are there any resistance in the department to use successive calculation?  

No, according to the answers of the questioner the department are positive to 

implement the method. 

5. Would it be beneficial for the department to use successive calculation?    

Yes, I think that if the department implement the method they would be able to do more 

accurate budgets for their projects.  At the moment the department underestimate the 

budget or enlarge the scope for their project, successive calculation may help to better 

understand what work that is needed in order to complete the project. It would also 

result that the evaluation when making decisions regarding if projects should pass a 

tollgate would be more standardized.     
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9 Recommendations 
 Recommendations for further work are to evaluate the method on more projects, also to 

follow the project progress so see if the result of the analysis matches the actual outcome. 

 Produce standard templates that can be used for successive calculation.  

 Do a study for performing successive calculation to recommend how the process should be 

done.    
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Annex  

Calculations  
Calculation example 1 
 

ID   Min Most likely Max m    (s/m %) M So S P 

1 Main item 1 5,00 10,00 15,00     10 2,00 3,2 10 

2 Main item 2 15,00 20,00 25,00   20 2,00 3,2 10 

3 Main item 3 15,00 20,00 25,00   20 2,00 3,2 10 

4 Main item 4 15,00 20,00 25,00   20 2,00 3,2 10 

5 Main item 5 22,00 30,00 37,00     30 3,00 4,8 23 

  Total of 1-5= base case total     100     0 

6 Overall corr. factor 1 1,00 1,05 1,10 1,05 1,9% 1,05 0,02 3,1 9 

7 Overall corr. factor 2 1,00 1,10 1,20 1,10 3,6% 1,10 0,04 5,9 34 

8 Overall corr. factor 3 1,00 1,10 1,20 1,10 3,6% 1,10 0,04 5,9 34 

9 Overall corr. factor 4 1,00 1,10 1,20 1,10 3,6% 1,10 0,04 5,9 34 

10 Overall corr. factor 5 1,00 1,15 1,30 1,15 5,2% 1,15 0,06 8,4 71 

 Total of 1-10 = grand total     161     248 

 The global standard deviation (S) is the square root of 248 or approx. 16 

 (TF)= 1,61         

 
Step by step 
Calculate base case total 
Calculate mean value (M) for item 1 to 5 according to; M=(min+3* most likely + max)/5 
The base case total is equal to the sum of main item 1-5, in this case 100 
 
Calculate the grand total 
Calculate M for all overall corrections, according to; M=(min+3* most likely + max)/5 
Then add all the overall corrections to get the grand total; (1,05 x 100 )+ (1,10*105)….+(1,15*139) 
The grand total is the sum of base case total and the corrections, with the value of 161 
 
Calculate So 
(Max-min)/5 
 
Calculate m for all corrections factors 
m=(min+3* most likely + max)/5 
 
Calculate (s/m%) for all corrections 
s/m, s= (max-min)/5, m= (min+ 3* most likely + max)/3. s/m expressed in % 
 
Using the transformation factor (TF) 
Local deviation of one form a main item will consequently affect the grand total by the ('grand 
total'/100) in this example 161/100 
Then all local standard deviations (So) must be transformed using the factor 1,61 known as the 
'transformation factor' (TF) that converts a local effect into the similar final global effect 
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Calculate the corresponding S value for main items 
So x (TF) = S, example for main item 1; 2,00 x 1,61 = 3,2 
If the main items are broken down further, this step is skipped, shown in example 2.  
Calculate the corresponding S value for corr. Factors 
(s/m %) x grand total = S 
 
Calculate priority figure (P) 
P= S x S 
 

The example is from Lichtenberg, Steen (2000) Proactive Management of uncertainty using the 
successive principle, but all numbers are shown unlike the book. 
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Calculation example 2 construction cost of a building  
The example is from Lichtenberg, Steen (2000) Proactive Management of uncertainty using the successive principle, but all numbers are shown unlike the 

book. 
  

Local unit Item   Min Most likely Max Factor (m)  So (local) So S V Item (M)   

  10 Total building cost          35,394   

$m   *building cost         1,571 33,247   

% 10.1-10.7 *corr. For all overall inf.    1,065     22,549     

$m 20 consultant's fees          6,480   

$m 5 Outdoor cost 0,20 0,30 0,50 0,320  0,06   0,000 0,320   

                    24,120     

  Grand total, expected investment $42M +- 4,9         4,9      Sum of V 42,19   
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Local 

unit 

Item 10 *corr. For all overall inf. Min Most 

likely 

Max Factor (m) (s/m%) standar

d 

So 

(local) 

S 

(total) 

V 

(Total) 

V 

(local) 

Item 

(M) 

P  

  Factor                

% 10.1 Effect from, client and 

project 

0,80 0,95 1,15 0,960 7,3% 0,07 0,07 2,581 6,660 0,005  5,2 

% 10.2 contractors effect 0,90 0,99 1,15 1,004 5,0% 0,05 0,05 1,763 3,107 0,003  3,5 

% 10.3 authorities & environment 1,00 1,02 1,10 1,032 1,9% 0,02 0,02 0,686 0,470 0,000  1,4 

% 10.4 design and quality 0,85 1,04 1,20 1,034 6,8% 0,07 0,07 2,396 5,741 0,005  4,8 

% 10.5 local conditions 0,98 1,03 1,15 1,044 3,3% 0,03 0,03 1,153 1,329 0,001  2,3 

% 10.6 market 0,85 0,97 1,10 0,972 5,1% 0,05 0,05 1,821 3,315 0,003  3,6 

% 10.7 analysis-related uncertainty 0,95 1,00 1,15 1,020 3,9% 0,04 0,04 1,388 1,927 0,002  2,8 

  Total of effect in %             11,79 22,549 0,018 1,065 24 

  The standard deviation (s) is the square root of 0,0,018 or approx. +- 

0,13 

                  

 
 
 
Local unit Building cost  Min Most likely Max Factor (m)     (s/m %) standard So (local) S (total) V Item (M) P 

$m *Building cost before tax See; *building cost, base value       0,670 27,939   

% *Tax 1,17 1,19 1,21 1,190 0,7% 0,01 0,01 0,238 0,0566  0,0 

 Total of effect in %                0,24 0,726 33,247 0 

 The standard deviation (S) is the square root of 0,726 or approx. 0,85                 
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Local unit *building cost, base value Min Most likely Max Factor (m)  (s/m %) standard So (local) S (total) V Item (M) P 

                

$m Building construction See; *Building construction cost      0,110 11,1   

$m Technical installation See; *Technical installation      0,241 7,814   

  Stage engineering          4,827   

$m   A.Stage engineering, base case See; *Stage engineering, base case      0,045 4,624   

%   B.Gen. Uncertainty 0,95 1,04 1,15 1,044  0,04 0,04  0,000  0,0 

  Adjacent office          4,229   

1000   A. office area 5,20 5,70 6,20 5,700  0,20 0,20  0,040  0,0 

$/m   B. Cost for stuff in office 550 654 800 662,4  0,05 0,05  0,003  0,0 

%   C. Corr. Uncertainty 0,90 1,10 1,40 1,120  0,10 0,10  0,010  0,0 

 Total of effect in %                  0,449 27,939 0,0 

 The standard deviation (S) is the square root of 0,497 or approx. +-0,67           0,67     
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Local unit *Building construction cost Min Most likely Max Factor (m)    (s/m %) standard So (local) S (total) V Item (M) P 

                          

$m Excavation 2,30 2,79 3,50 2,834  0,24 0,24  0,058 2,83 0,0 

  Foundations          1,34   

1000m   A.Foundation area 18,00 18,60 19,20 18,600  0,24 0,24  0,058  0,0 

$m   B.Fundation, unit cost 0,06 0,07 0,09 0,072  0,01 0,01  0,000  0,0 

  Facades          1,49   

1000m2   A. facade area 8,00 8,10 8,20 8,100  0,04 0,04  0,002  0,0 

$k/m   B. Facade unit cost 0,16 0,18 0,22 0,184  0,01 0,01  0,000  0,0 

$k Inner walls 0,45 0,50 0,70 0,530  0,05 0,05  0,003 0,53 0,0 

  Floors          1,39   

1000/m floor area 7,50 7,60 7,80 7,620  0,06 0,06  0,004  0,0 

$/m floors average unit cost 0,17 0,18 0,20 0,182  0,01 0,01  0,000  0,0 

$m Special structures 0,40 0,55 0,85 0,580  0,09 0,09  0,008 0,58 0,0 

  Roof structure          1,82   

1000   A. Roof area 5,90 6,00 6,30 6,040  0,08 0,08  0,006  0,0 

$/m   B. Roof unit cost 0,26 0,30 0,35 0,302  0,02 0,02  0,000  0,0 

$m Finishing, walls 0,14 0,16 0,20 0,164  0,01 0,01  0,000 0,16 0,0 

$m Finishing, floors 0,36 0,39 0,43 0,392  0,01 0,01  0,000 0,39 0,0 

$m Finishing, roof 0,22 0,26 0,32 0,264  0,02 0,02  0,000 0,26 0,0 

$m Miscellaneous work 0,20 0,25 0,37 0,264  0,03 0,03  0,001 0,26 0,0 

 Total construction cost in $m                  0,140 11,069 0,0 

 The  standard deviation (S) is the square root of 0,108 or approx. +-0,37           0,37     
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Local unit *Technical installation cost Min Most likely Max Factor (m)   (s/m %) standard So (local) S V Item (M) P  

$m Air-condition 1,60 2,01 2,80 2,086  0,24 0,24  0,058 2,09 0,0 

$m electrical installation 1,60 1,95 2,70 2,030  0,22 0,22  0,048 2,03 0,0 

$m Sanitary installations 0,35 0,44 0,65 0,464  0,06 0,06  0,004 0,46 0,0 

$m tele communication 1,10 1,46 2,20 1,536  0,22 0,22  0,048 1,54 0,0 

$m Fire protection 0,15 0,24 0,35 0,244  0,04 0,04  0,002 0,24 0,0 

$m Heating 0,10 0,12 0,15 0,122  0,01 0,01  0,000 0,12 0,0 

$m cooling installation 0,50 0,74 1,00 0,744  0,10 0,10  0,010 0,74 0,0 

$m other installation 0,20 0,58 1,00 0,588  0,16 0,16  0,026 0,59 0,0 

 Total building construction cost in $m                0,195 7,814 0,0 

 The standard deviation (S) is the square root of 0,108 or approx. +-0,44           0,44     

 

Local unit *Stage engineering, base case Min Most likely Max Factor (m)  (s/m %) standard So (local) S V Item (M) P 

$m Primary lifting equipment 1,30 1,47 1,70 1,482  0,08 0,08  0,006 1,48 0,0 

$m Other lifting system 0,35 0,51 0,80 0,536  0,09 0,09  0,008 0,54 0,0 

$m Facilities for games 0,70 0,82 1,00 0,832  0,06 0,06  0,004 0,83 0,0 

$m The stage system 0,15 0,21 0,30 0,216  0,03 0,03  0,001 0,22 0,0 

$m other stage systems 0,85 1,12 1,45 1,132  0,12 0,12  0,014 1,13 0,0 

$m Miscellaneous stage systems 0,25 0,41 0,65 0,426  0,08 0,08  0,006 0,43 0,0 

 Total building construction cost in $m               0,040 4,624 0,0 

 The standard deviation (S) is the square root of 0,130 or approx. +-0,20           0,20     
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Calculation Project X 

Local unit   Min Most likely Max Factor (m)    (s/m %) So (local) So S V Item (M) 

  Total cost BG3 to BG5                   8,345 

Mkr *Building cost    

  

7,537 

    

0,043   

% *corr. For all overall factors   

  

1,107 

    

1,203   

Mkr Used BG2, not included in corr.factors                   2,63 

 

  

        

1,247   

 

Grand total, investment BG3-5 8,35Mkr +- 1,1           1,1       8,35 

 

Grand total, investment all BG 10,97Mkr                   10,97 

 

Local 

unit *corr. For all overall fac. Min Most likely Max 

Factor 

(m)  

    (s/m 

%) 

standar

d 

So 

(local) 

S 

(total) 

V 

(Total) 

V 

(local) 

Item 

(M) P  

    

   
  

      

  

% Effect from, sponsors and project 0,80 1,00 1,15 0,990 7,1% 0,07 0,07 0,590 0,348 0,005 

 

1,2 

% contractors effect 0,90 1,00 1,15 1,010 5,0% 0,05 0,05 0,413 0,171 0,003 

 

0,8 

% authorities  1,00 1,00 1,10 1,020 2,0% 0,02 0,02 0,164 0,027 0,000 

 

0,3 

% design and quality 0,85 1,04 1,20 1,034 6,8% 0,07 0,07 0,565 0,319 0,005 

 

1,1 

% additional requirements internally 0,98 1,04 1,15 1,050 3,2% 0,03 0,03 0,270 0,073 0,001 

 

0,5 

% New organisation 1,00 1,01 1,10 1,026 1,9% 0,02 0,02 0,163 0,026 0,000 

 

0,3 

% Time schedule to tight 0,85 1,00 1,10 0,990 5,1% 0,05 0,05 0,421 0,178 0,003 

 

0,8 

% analysis-related uncertainty 0,95 1,00 1,10 1,010 3,0% 0,03 0,03 0,248 0,061 0,001 

 

0,5 

 

Total of effect in %        1,107   0,133   2,83 1,203 0,018 1,107 6 

 

The standard deviation (s) is the square root of 0,018 or approx. +- 

0,13                   
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Local unit Building cost Min Most likely Max Factor (m)     (s/m %) standard So (local) S (total) V Item (M) P 

Mkr Building cost base case value               

 

  

Mkr *BG3 See; *BG3 

       

0,032 3,390   

Mkr *BG4  See; *BG4 

       

0,011 3,866   

Mkr *BG5 See; *BG5 

       

0,000 0,282   

 

                  0,000 7,537 0 

 

                        

 

Local unit BG3 Min Most likely Max Factor (m)   (s/m %) standard So (local) S (total) V Item (M) P 

  Project management BG3 See; *Project management BG3           0,005 0,53 0,0 

Mkr Construction 

         
0,73   

  * design base case See; *construction cost B3 0,723 

    

0,005 

 

0,0 

% General uncertainty 0,95 1,02 1,05 1,012 

 

0,02 0,02 

 

0,000 

 

0,0 

  Validation See; *Validation cost B3 

     

0,000 0,39   

Mkr Manufacture 

         
1,64   

Mkr A) Part 1 1,20 1,5 2 1,540 

 

0,16 0,16 

 

0,026 

 

0,0 

Mkr B) Part 2 0,08 0,1 0,12 0,100 

 

0,01 0,01 

 

0,000 

 

0,0 

  Technical installation See; *Technical installation cost B3             0,10   

 

Total of BG3                 0,032 3,390 0,0 

 

The standard diviation (S) is approx. +-0,18                 0,18     
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Local unit Project management BG3 Min Most likely Max Factor (m) (s/m %) standard So (local) S (total) V Item (M) P 

  External                   0,53 0,0 

kr Orders 33000 66000 99000 66000,000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Project plan 33000 66000 99000 66000,000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Manage the project group 165000 330000 495000 330000,000 

 

0,07 0,07 

 

0,004 

 

0,0 

kr Supplier follow-up 33000 66000 99000 66000,000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Hourly wage       825,000             0,0 

 

Total Project management BG3 0,528Mkr                 0,005 0,528 0,0 

 

The  standard deviation or approx. +-0,07                 0,07     

 

Local unit *design cost B3 Min Most likely Max Factor (m) (s/m %) standard So (local) S (total) V Item (M) P 

Mkr Realisation, design, external 

         
0,58   

kr A) D3 component drawings 66500 80500 94500 80500 

 

0,01 0,01 

 

0,000 

 

0,0 

kr B) component drawings 28000 56000 84000 56000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr C) K10 control plan 56000 84000 112000 84000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr D) C1.1 component drawings 28000 42000 56000 42000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr E) construction drawings  297000 283500 324000 294300 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Hourly wage A-D 

   

700,000 

      

  

kr Hourly wage E 

   

900,000 

      

  

% Extra work 0,95 1,00 1,30 1,050 

 

0,07 0,07 

 

0,005 

 

0,0 

    

          

  

Mkr Realisation, design,, internal 

         
0,14 0,0 

kr K10 component drawings 60000 90000 120000 90000,000 

 

0,01 

  

0,000 

 

0,0 

kr B3.15 measure specification 12000 24000 36000 24000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

kr 83.16 Control Specification 12000 24000 36000 24000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

  Hourly wage       600,000               

 

Total design cost 0,723Mkr                 0,005 0,723 0,0 

 

The  standard deviation (S) is or approx. +-0,07               0,07     
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Local unit *Validation cost B3 Min Most likely Max Factor (m) (s/m %) standard So (local) S (total) V Item (M) P 

  Internal           

    
0,21   

Kr Department A 48000,00 60000,00 90000,00 63600,000 

 

0,01 0,01 

 

0,000 

 

0,0 

Kr Department B 48000,00 60000,00 90000,00 63600,000 

 

0,01 0,01 

 

0,000 

 

0,0 

Kr Department C 12000,00 24000,00 36000,00 24000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

Kr Department D 48000,00 60000,00 90000,00 63600,000 

 

0,01 0,01 

 

0,000 

 

0,0 

Kr Hourly wage 

   

600,000 

      

0,0 

    

          

0,0 

  External 

         
0,18 0,0 

Kr Inspecta 120000,00 150000,00 180000,00 150,000 

 

0,01 0,01 

 

0,000 

 

  

Kr Hourly wage       1200,000               

 
Total Validation cost 0,395Mkr                 0,000 0,395 0,0 

 
The  standard diviation (S) is  approx. +-0,02               0,02     

 

 

Local unit Technical installation cost B3 Min Most likely Max Factor (m) (s/m %) standard So (local) S (total) V Item (M) P 

  Internal 

         

0,10 0,0 

Kr Installation plan, mec 24000,00 36000,00 48000,00 36000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

Kr Installation plan, con 12000,00 24000,00 36000,00 24000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

Kr Installation plan, elec 24000,00 36000,00 48000,00 36000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

Kr Hourly wage 

   

600,000 

      

  

 
Total Technical installation BG3 cost 0,096Mkr               0,000 0,096 0,0 

 
The  standard deviation (S) is 0,01+-                 0,01     
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Local unit BG4 Min Most likely Max Factor (m)   (s/m %) standard So (local) S (total) V Item (M) P 

  Project management BG4 See; *Project management BG4   
    

0,22   

Mkr Construction 

         
0,04   

kr A) As built (elc, mec, con) 28000,00 42000,00 56000,00 42000,000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Hourly wage 

   

700,000 

      

  

Mkr Technical installation 

         
0,17   

kr A) Technical installation 120000,00 150000,00 300000,00 174000,000 

 

0,04 0,04 

 

0,001 

 

0,0 

kr B) Hourly wage 

   

600,00 

      

  

Mkr Testing 

         
0,21   

kr A) Installation management 180000 210000 240000 210000,000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr B) Hourly wage 

   

600 

      

  

Mkr AK 

         
0,06   

Kr A) Inspecta 48000 60000 72000 60000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

Kr B) Hourly wage 

   

1200 

      

  

Mkr Entrepreneur See; *Entrepreneur BG4 

     

0,008 2,34   

Mkr Material 

         
0,83   

Mkr A) Part DC 0,20 0,23 0,25 0,225 

 

0,01 0,01 

 

0,000 

 

0,0 

Mkr B) Part GF 0,50 0,60 0,70 0,600 

 

0,04 0,04 

 

0,002 

 

0,0 

    

          

  

 
Total BG4 cost in 3,866Mkr                  0,011 3,866 0,0 

 
The standard deviation (S) is the square root of 0,010 or approx. +- 0,11           0,11     
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Local unit Project management BG4 Min Most likely Max Factor (m) (s/m %) standard So (local) S (total) V Item (M) P 

Mkr Project management             

 

    0,22 0,0 

kr Installation support 66000,00 99000,00 123750,00 97350 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Meetings 82500,00 123750,00 148500,00 120450 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Hourly wage 

   

825 

      

  

 
Total Project management cost BG4 in 0,218 Mkr                0,000 0,218 0,0 

 
The  standard diviation (S) is the square root of  +-0,02               0,02     

 

Local unit *Entrepreneur cost B4 Min Most likely Max Factor (m) (s/m %) standard So (local) S (total) V Item (M) P 

Mkr Entrepreneur 

         
2,34   

Mkr A)activity A 0,80 1,00 1,20 1,000 

 

0,08 0,08 

 

0,006 

 

0,6 

Mkr B) activity B 0,50 0,55 0,60 0,550 

 

0,02 0,02 

 

0,000 

 

0,0 

Mkr C) activity C 0,15 0,20 0,25 0,200 

 

0,02 0,02 

 

0,000 

 

0,0 

Mkr D) activity D 0,20 0,25 0,30 0,250 

 

0,02 0,02 

 

0,000 

 

0,0 

Mkr F) activity E 0,25 0,30 0,35 0,300 

 

0,02 0,02 

 

0,000 

 

0,0 

% correlation factor 0,98 1,00 1,10 1,016 

 

0,02 0,02 

 

0,001 

 

0,1 

 
Total Entrepreneur cost BG4, 2,337Mkr                  0,008 2,337 0,8 

 
The  standard deviation (S) is the square root of 0,008 or approx. +-0,09           0,09     
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Local unit BG5 Min Most likely Max Factor (m)   (s/m %) standard So (local) S (total) V Item (M) P 

Mkr Project management BG5 

   
  

    
0,04   

kr Project management  33000 41250 49500 41250,000  0,00 0,00 

 

0,000 

 

0,0 

kr Hourly wage 

   

825,00 
 

     

  

Mkr Design 

   
  

    
0,15   

kr A) Internal 48000 60000 72000 60000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

kr Hourly wage 

   

600,000 

      

  

kr B) External 70000 84000 105000 85400,000 

 

0,01 0,01 

 

0,000 

 

0,0 

kr Hourly wage 

   

700,000 

      

  

Mkr Documentation 

         
0,05   

kr A) Documentation correct. 36000 48000 60000 48000,000 

 

0,00 0,00 

 

0,000 

 

0,0 

kr B) Hourly wage 

   

600,000 

      

  

% General uncertainty 1,00 1,2 1,4 1,200 

 

0,00 0,00 

 

0,000 

 

0,0 

 

Total BG5 cost 0,282 Mkr                 0,000 0,282 0,0 

 

The standard deviation (S) approx. +-0,01                 0,01     
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RISK IN PROJECTS 

 

    
 

This example shows that if an organisation have 
many projects that are on-going with a 50% to 
keep budget, those odds are ok.  
The graph is a plot of [the base case – normal 
distribution] for all projects. 
The programme used to plot this is @risk. 
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Questioner   
Roll: 
 
Years with project related work: 
 

8. How active do you think the company works with risks in projects? Scale from 1-10, and a 

motivation why. 

9. How is risk management carried out at the moment? 

10. Does the management system give good guides in that work?  

B) Is the support from the management system enough? 

11. Are there other methods used that are not mentioned in the management system? 

12. What impact do you think risk management have for the outcome of a project? 

13. Do projects finish according to budget? 

14. Do think implementing successive calculations in projects would benefit a better cost 

estimation? 

B) advantages/disadvantages 

  

 
 
 

 
 
 


