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Abstract: 

The oil and gas projects are technically complex and need a high investment. 

They face a lot of market and political risks. This coupled with conflicting 

interests of the parties involved has led to development of efficient and effective 

risk analysis and management techniques. The risk analysis and management 

especially in the ‘concept’ phase of these projects is quite important. The reason 

is that on the basis of evaluation done in this phase, a decision is made to go 

ahead with the project definition. Though this phase is important and has been 

adequately documented in the economic and investment management journals, it 

has not been viewed from the project management point of view. This study 

aims to observe this process with a view to:  

1 Bring out salient features and best practices of this process from the project 



 

management point of view 

2  Comment upon whether to ensure continuity between risk analysis in this 

phase and the risk analysis in the project definition (i.e. the next) phase in 

other words will it be fruitful to start painting the risk management picture 

from this phase onwards 

The Valemon project of StatoilHydro is at present in the concept phase. It was 

arranged to observe its risk analysis process.  

The salient features and inherent practices interpreted from this phase have been 

enumerated and discussed. It was found that the work is highly technical and 

involves using complex methods to forecast the ‘volume of oil’ on the basis of 

available data. The challenge is the collation of disciplines, communication between 

them and conversion of multi-disciplinary analysis into NPV. A standard evaluation 

procedure has been developed. The work of the team is to do discipline specific 

technical and economic analysis, followed by brainstorming to come to a subjective 

conclusion. It was felt that the IPRISKfield tool helped in increased communication 

between experts. It was found that the project is complex and involves a very careful 

examination of all uncertainties. To improve the process IPRISKfield tool from 

IPRES was used. 

Contrary to what is mentioned in the project management literature, the work here 

does not start with identification of new risks. It was also observed that this phase 

does not look into planning, contracting, execution and operational details of the 

project or the efficiency, usefulness details including generation of early warnings 

for dealing with surprises. The reason being that the project has not been 



 

conceptualized at all. 

Conclusions have been drawn that it would not be fruitful to make efforts and 

investments to develop risk analysis continuity between concept and project 

definition phases because: 

1 The risk management focus between the concept phase and project definition 

phase are quite divergent 

2 Since identification of new uncertainties is generally not done chances of 

missing new risks suitable for subsequent phases is minimal 

3 The IPRISK field tool helps to calculate NPV. Using it continuously can 

help in refining or adding upon the earlier findings. This tool however has 

not been made for planning and execution process and therefore cannot be 

used in subsequent stages. 

The process was found to be conducted meticulously so probably some of the 

‘project risk management learning’ from this phase of Valemon, presented in the 

report could be useful elsewhere in the lifecycle.  
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Chapter - 1 Introduction 

Presence of uncertainties in a variety of forms is constantly regarded as a central issue 

in project management [Atkinson et al 2006]. Risk Management is a critical part of 

the project management as ‘unmanaged or unmitigated risks are primary causes of 

project failure’ [Royer, 2000]. The process can be split into three distinct stages: risk 

identification, risk analysis and response [Clark 1990]. Risk identification involves 

brainstorming among the core team members to determine, from each team member, 

his concerns, restraints and perceived risks. Risk analysis involves determining the 

probability of the risk occurring and the impact that it will have on the project. 

Response refers to the action or the strategy that the project team employs or the 

decision it takes after analysis [Clark et al 1990].  

Before a project is initiated a risk picture is painted. The risk picture changes with 

each decision and action, over the lifecycle. Figure -1 explains process of progressive 

portrayal of risk. 

 

 

Likely Project Project Inception Is it feasible 
/profitable? 

Identify Issues Analyze Issues Take 
decision 

Update project goals - profitability, regularity, execution, HSE, quality… 

Project Startup 
Activities 

Identify Issues Analyze Issues Take 
decision 

Efficiency 
issues

Identify Issues Analyze Issues Take decision 

Progressive 
Portrayal of 
risk 

Figure 1: Progressive Portrayal of risk 
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The risk picture is first painted to do the project selection i.e. to select the right 

project or right project option out of many available choices. This phase is 

characterized by very high, difficult to quantify levels of ambiguity [Atkinson 2006]. 

The risk-opportunity picture is then painted again in the subsequent phases. The 

exercise ends up with decisions, response and mitigation actions. All the risks and 

opportunities are converted into a common measuring scale – usually cost [Franke 

1987]. The risk analysis and management process thus converts the available stated 

and tacit knowledge into a format that aids decision making. Chapman and Ward 

[2005] have explained this process adequately and Clark et al [1990] have elicited the 

many benefits for the organizations to undertake the risk analysis and management 

process.  

1.1 Scope of the Present Work 

This work is undertaken to observe and understand the risk analysis and management 

process at the Valemon project of StatoilHydro, to evaluate it in the light of available 

literature on project risk management, to hone the ideas by discussions with experts 

undertaking the process and to bring out features and best practices of this process. 

The second aim for which this work has been undertaken is to give suggestions to 

StatoilHydro on whether to ensure ‘continuity’ between ‘concept’ and ‘project 

definition’  risk management phases.  

1.2 Significance of selecting Valemon Project for case study 

During initiation of the projects an uncertainty picture is painted and necessary 

mechanisms [organization structure, contract type, communication methods, change 

management etc.] are put in place - Past experience helps. As the execution starts the 

project manager becomes the custodian of the project. ‘The project manager is 

regarded as a convenient recipient of project risk, providing psychological relief to 

the project owner (if not actual physical relief) from the burden of uncertainty and 

risk bearing, and someone who subsequently unwillingly serves as scapegoat if things 

fail to turn out as desired by the project owner. Each manager tends to build his own 
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mental model of the project and its challenges, albeit based on his experience, and 

professional judgment. This model is the basis for formulation of strategies, 

evaluation of environment and making of decisions, which will secure a successful 

outcome in the end. The entire process is experimental in the sense that the manager 

will try to see what will work’ [Perminova et al 2008].  

The organizations do risk management to ensure a perfect view of the future. Using 

probability theory is a popular way to pursue risk management. The approach is to 

make the process stochastic. This involves assigning ‘low’, ‘medium’ and ‘high’ 

values for each item and using the best fit probability distribution. The items where 

the variation between lower and higher values is too high are detailed further. There 

are different types of uncertainties and various ways to reduce them (Please refer to 

my project reports presented in Appendix-1, 2 and 3 for summaries of my 

understanding of uncertainties)  

Need for detailing can also occur because sometimes decisions taken in one phase can 

lead to new uncertainties in the subsequent phases. Sometimes this detailing is done 

in the same phase and sometimes it is done in the subsequent phases. In both the 

cases however it is important to ensure that risk management process continuity is 

achieved. The project processes start when the project is initiated. Risk Management 

however starts before project is initiated. This is the time when the work related to 

feasibility studies, profitability, strategic alignment, and portfolio management is ON. 

Will it be beneficial for an organization to ensure the risk management continuity 

from this stage onwards?  

There is a lot of merit in pursuing this line of thought. Managerial decisions while 

managing projects can be viewed as having three distinct levels. At first level the 

major decision concerns whether the project is in the best interest of the company’s 

business or in other words whether project objectives are compatible with the 

company’s overall business objectives. The decision for project selection will have a 

profound bearing on the project’s future viability and will also determine its success 

to a large extent. The next level concerns the strategic alternatives while planning the 

project. Although the objective would be to complete the project within time, cost and 

desired performance within the acceptable organizational norms, there are many ways 
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of achieving them. At the third level decisions are mostly concerned with meeting 

milestones, activity schedules, resource allocation, and defect liquidation and so on. It 

is extremely difficult to revisit the decisions taken in the first two levels when the 

project is under implementation. Decisions at the early stage of the project are of 

great significance and should take into account most likely consequences [Datta et al 

2001]. Will having a continuous risk picture from the very beginning help in a better 

mental model being framed in the minds of the project managers?  

The Valemon Project is at the conceptual stage. It is the phase at which the greatest 

uncertainty about the future is encountered. ‘The decisions taken at this stage tend to 

have a significant impact on the final cost’ [Uher et al 1999]. Much of the literature 

on risk analysis and management in the project management journals is focused on 

the front-end, design and execution phases. The phase before the definition of the 

project like present one for Valemon project has probably escaped a thorough 

investigation leading some researchers to believe that ‘Risk management usage in the 

execution and planning stages of the project lifecycle is higher than the conceptual or 

termination phases. This contrasts with the view that risk management application in 

the conceptual phase is the most important’ [Lyons 2004]. 

This phase witnesses the fertilization of divergent fields of knowledge sometimes 

culminating in the birth of the project. It is expected that many new aspects of the 

process which could be of use in other phases, would come into light while observing 

this meticulously conducted phase. ‘One obstacle to effective management of 

uncertainty is that conventional project management does not pay enough attention to 

conception and end stages of the project life cycle or to strategic aspects of projects’ 

[Atkinson 2006]. Will it be beneficial for the project owner, should the risk 

management process before project inception be the starting point for the progressive 

portrayal of risk.  

Witnessing the proceeding of the Valemon Project would help in understanding the 

risk analysis process from a project management perspective leading to enlightenment 

on if it is worthwhile to ensure continuity from this phase. 
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Chapter - 2 Methodology 

What is written without effort is in general read without pleasure- Samuel Johnson 
 

The work involved ‘interpretation’. The interpretations are based on the following: 

1 Observing the proceedings of the Valemon project and interaction with the actors. 

The lunch hour and the last session were utilized for asking questions and 

understanding the details of the process. 

2 Study of internal documentation of StatoilHydro. I was given access to a lot of 

internal documents on guidelines, procedures and methods of risk analysis and 

management at StatoilHydro. Some of the documents were mailed to me by the 

risk analysis discipline advisor of StatoilHydro and I could download and use 

some other documents because I was given access to project place of SINTEF. 

3 Two, half day presentations to me on risk analysis and management at 

StatoilHydro. 

4 Correspondence on mail with StatoilHydro, discussions of concepts with 

researchers and professors at SINTEF and NTNU. 

5 Learning about the process by taking part in a three day conference between 

Petrobras Brazil, Pera AS Trondheim and NTNU on risk analysis for right 

production strategy.  

6 Study of the relevant books, articles and published material from NTNU database.  

7 The work on essays for specialization courses in previous semester on Project 

Planning under uncertainty acquainted me with the underlying concepts. The 

essays were:  

a. ‘Pre-conditions of cost control in building projects’, where I learnt that the 

Precondition to control the design and construction of a building project 

within a given cost frame, rests on an organizational structure that 

provides a competent project manager with: 

i. A clear goal to keep costs below the approved cost frame 

ii. Strong motives to pursue the goal of cost control 

iii. The power necessary to attain these results  
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b. ‘An Essay on Different Renderings on Uncertainty and Sufficiency of 

Successive Principle’ where I learnt about different types of uncertainty 

and found that Lichtenberg’s principle of successive approximation is 

sufficient to handle all the types. 

c. ‘Conceptual Model of an Enhanced Integrated (Logistics) Planning 

process for off-shore oil and gas fields’ where I tried to use concepts of 

system theory to understand uncertainty. 

The essays have been attached as Appendix 1, 2 and 3. 

8 Teaching assistant for the course TPG 4230 (production Optimization) in the 

present semester. One of the student teams had a project on Risk Analysis for 

right production profile for international petroleum projects. 

The figure 2 shows pictorially how the ideas got shaped. The evolution happened in 

three phases namely the initial phase, the phase after observation and the last phase. 

 
Figure 2: The shaping of ideas 
  

                                                                                         Interaction 
                                                                                            Stage 

Detailing 
Stage 

Bafflement 
Stage 

Apperception 
Stage 

Sense-making 
Stage 

Realization 
Stage 
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2.1 The initial phase of the work   

The seeds of the work were sown when in response to my proposal for the likely 

work to be taken up as a continuation of the project work done in the previous 

semester, I got an idea from my supervisors at NTNU in December on reading further 

about how the risk picture changes during the course of the project and the changing 

focus of the risk analysis. This idea was discussed again in January and a brief 

proposal was made. The proposal was discussed and with the researchers at the PUS 

project of SINTEF. This helped in getting more insight. The proposal was 

subsequently recommended to StatoilHydro who were kind enough to let me observe 

and comment upon the risk analysis process going on at the Valemon project. The 

following interactions took place: 

1 A half day long video-conference with discipline advisor of StatoilHydro and 

Senior Researchers from SINTEF on the risk analysis process at StatoilHydro and 

the process in general. The researchers from SINTEF had been involved in 

uncertainty analysis studies in this and also other industries like construction and 

railways. A lot of aspects of the process were discussed and fundamentals got 

clarified. 

2 The above session was followed by a session with the supervisor, and senior 

researchers of SINTEF. The aim of this session was to present the ideas and come 

with a good research question.  

3  Another detailed half day session took place with StatoilHydro and researcher 

from SINTEF a fortnight later. Many practical aspects of the process were told. 

The areas of interest to StatoilHydro were also pointed out. In addition the 

advisors from StatoilHydro and SINTEF were kind enough to mail their 

comments and talk about the process and answer the queries during informal 

sessions. 

4 Observation of the Valemon start-up meeting at Stavanger.  
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2.2 The phase after observations 

1. Some more details of the process as it was progressing or how it will progress 

were asked and taken from the coordinator of risk analysis process of 

StatoilHydro. The questions and the replies received are attached as Appendix – 

4. 

2. The StatoilHydro coordinator had arranged a similar doubt-resolving session with 

the IPRES team. A questionnaire with two questions were mailed to them and 

answers were received [Appendix – 4]. 

3. The conclusions were discussed with the NTNU supervisor, and advisor from 

SINTEF. Few more emails with questions to StatoilHydro coordinator followed 

and replied were received [Appendix – 4].  

A couple of more subsequent meetings were planned for the Valemon project but 

these were not attended because the meetings were specialized in nature i.e. the 

purpose was to get the technical interpretations from experts from diverse fields and 

to put them into the model. It was felt that the relevant aspect of the process had 

already been clarified by virtue of previous interactions.  

A combination of literature survey, company documentation, observing actual 

process at StatoilHydro, observing actual parallel process for Petrobras, discussion 

with experts from StatoilHydro, SINTEF and NTNU has given a well rounded 

knowledge about the process.  

2.3 The last phase 

The observations from an ongoing real project give a lot of insight into the working 

ways of the organization. This is very advantageous but there is another side to it. I 

had lot of input from books, from papers, from internal procedures, from discussions 

and from observations. I could draw many conclusions, but I had seen only a part of 

the working of large organization. This was the bafflement phase. The best thing to 

come out of the bafflement phase is to start writing and once the ideas are shaped, go 

for discussions with available experts. The first draft was written and then I had 

discussions with my guide at NTNU. This was followed by sending the next draft to 
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researcher at SINTEF for comments followed by discussions. The third draft was sent 

to StatoilHydro. This was followed by a teleconference where I presented my ideas 

and conclusions that were baffling me to two researchers from SINTEF and discipline 

advisor from StatoilHydro. Further discussions revealed that some of conclusions that 

I had were actually building blocks for some other conclusions. The teleconference 

also helped to get the bigger StatoilHydro risk management picture. I followed up this 

discussion with another visit to the accumulated literature before making a final 

version.  

2.4 Challenges 

There were some challenges involved in the work. These were: 

1 The process was not similar to a general risk analysis and management process as 

written about in the books about project management. This was more like 

economic investment risk analysis. It took some time to understand this fact. 

Though it took a lot of effort to understand this fact, once this was understood it 

was important to learn about technicalities of this process. The following books 

have helped in initial understanding of the process:  

a. Analyzing and Managing Risky Investments by Campbell et al 

b. Analysis and Management of petroleum investments: Risk, Taxes and 

Time by Campbell et al 

c. Petroleum Economics and Engineering by Abdel Aal et al 

2 The number of articles on risk analysis and management could be more than 

250. It was important to scan through the entire set and then filter out a small 

sub-set of papers that are directly relevant. This exercise was futile because 

there is a lack of literature on how the risk analysis develops through the 

project lifecycle. The filtering took a lot of efforts because many papers had to 

be read to capture the fine details relevant for this work. 

3 The work involved observing the entire process conducted during the concept 

phase. This meant that a multitude of activities would be witnessed. Moreover 

the work was being done under the auspices of the PUS project of SINTEF 

which is sponsored by StatoilHydro. This enabled  
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4 interaction with researchers and professionals with different interests. The 

result was that there were always many aspects that could be researched upon.  

The scoping of the work became very challenging. However long discussions 

with researchers from SINTEF and discipline advisor from StatoilHydro 

ensured that the problem could be defined.  

5 The date for undergoing DG2 got postponed. The earlier date was around 15th 

of May. This got postponed to 15th of October. This meant that only the initial 

meetings and interactions would be witnessed. It was very important to read, 

understand and discuss all the aspects of the process to take the maximum out 

of the reduced interactions. Since only the initial part of the interaction would 

be observed, it would be necessary to make a questionnaire and ask questions 

about how the work would be done in the future. The questionnaire was 

addressed to the coordinator of the risk assessment process.  
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Chapter – 3 Background 

3.1 Risk analysis and management in projects 

Risk analysis and management involves: Risk identification to determine potential 

risks; Risk estimation to determine importance of each risk-based on its likelihood 

and impact; Risk evaluation, to decide the level of risk; Risk mitigation to plan 

actions that will make the risk acceptable [Elkington 2000]. The options which can be 

exercised to make the risks acceptable are: Prevention- where countermeasures are 

put in place to stop the threat or problem from arising, or to prevent it from having 

any impact on the project or business; Reduction- where actions either reduce the 

likelihood of risk developing, or limit the impact to acceptable levels; Transfer - 

where the risk is passed on to a third party at a cost; Contingency- where actions are 

planned and organized to come into force as and when the risk occurs [Chapman 

2005]. Akintoye [1997] has quoted heavily from literature and has explained when to 

exercise which risk management option.  

‘The objective of the risk management exercise is to integrate the risks identified in 

the risk analysis stage into project management. This is achieved through: Planning 

and countermeasures identified in the risk analysis stage; Identifying and allocating 

resources to carry out risk avoidance; Monitoring the risk avoidance work; 

Controlling to ensure that the planned events actually happen’ [Ward 1999]. ‘The 

management phase is primarily concerned with monitoring changes in risk exposure 

and implementing planned responses. It is the characteristics of planned responses 

that influence the intensity with which particular risks are actively managed and 

monitored’ [Perry 1986]. Franke [1987] has explained in details many methods for 

risk quantification and assessment. Perry [1986] has enumerated and explained many 

tools for risk analysis and management. Williams [1993] has done an extensive study 

of project risk management literature across a range of publications and has presented 

it eloquently.  
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3.1.1 Risk analysis and management is iterative 

Figure – 3 presents the risk analysis and management process pictorially [Clark et al 

1989]. We can see that the risk analysis and management is an iterative process. Each 

stage improves the knowledge that we have about the project. Looping back into the 

other phases of the analysis is necessary to clarify and reassess risks.   

 
Figure 3: Risk Analysis and Management is iterative 

 

3.1.2 Project Risk Register 

‘The project risk register (PRR) is an electronic document that is generally kept under 

strict configuration control within a database system. The PRR should first be a list of 

adverse events that might occur. It should not be a list of ill-defined difficult areas 

(such as weather), but a list of defined events’ [Williams 1994].  

The risk register is the repository or corpus of knowledge for the project and acts as 

an input for the risk management plan [Patterson 2002].  
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3.2 The risk analysis and management process at StatoilHydro 

In this section the risk analysis and management process at StatoilHydro as 

understood from the internal documentation will be explained.  

A project in StatoilHydro goes through many phases as shown in figure 4. Each phase 

ends with a decision gate. The transition to the next phase takes place only after a 

positive result at the decision gate.  

13

Risk Management

Risk Analysis

Probability simulation based on:

- UM Top 10 List

- Economic planning assumptions

• Cost estimate

• Schedule estimate

• Total value chain

$ $

Risk Management

1

4 2

3

1. Identification

2. Assessment

3. Response Action

4. Response Control

 

Figure 4: Project phases in StatoilHydro 
 

The overall responsibilities of establishing and coordinating Risk Management reside 

with the project manager. The establishment and implementation of a Risk 

Management System in a new project is the responsibility of the Quality and Risk 

Manager (QRM). Salient features that ensure a good risk analysis and management 

are: 

1 Nominating a Quality & Risk Manager (QRM) as early as possible in the 

project planning phase. 
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2 Training the project team to follow the Risk Management Process in all of the 

project phases.  

3 Incorporating all sub projects/disciplines in the Risk Management process. 

4 Institutionalizing PimsWeb as the single corporate QRM tool in StatoilHydro 

from DG 2 and single database in the project team. 

5 Including Risk Management as part of all contractual agreements and 

purchase orders across all contractor, suppliers and service companies. 

6 Reporting Risk Management progress, KPI’s (if applicable), Top 10 risk 

matrix, response action and response control update as part of the 

institutionalized “Project Monthly Report”  

The risk assessment process is similar to what is explained in the literature and 

summarized chapter -2. Each sub-project establishes a risk register and defines its list 

of “Sub Project Top 10” priorities. Once the assessment is complete, the management 

team defines the “Total Project Top 10” list. 

PimsWeb System 

In the PIMSWEB module, the project gets a hierarchical structure with uncertainty 

areas as the supreme level, holding all the information located under different tabs. 

Uncertainty elements in PimsWeb are defined by probabilities for risk events or 

opportunities, potential consequences for these and what corrective actions that will 

be executed to manage the uncertainties in the best way possible. The system gives an 

easy overview of the three ‘primary’ attributes of risk that should be identified and 

tracked namely areas of potential risk, probability of risk occurring and impact the 

risk could have on the project if it occurs. The combination of probability and impact 

creates a “risk score” that can be used in the decision making process and as a project 

control mechanism. From this information it becomes easy to create a Top Ten list of 

uncertainties. The module includes many reports that assist in evaluating risks.  

Following attributes of risks can be described: Sub-project, phase, source area, 

deadline, affected areas, status, sub-project top ten, project top ten and responsibility. 

For each uncertainty element we can also define risk and opportunity figures like 
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probability, consequence and manageability. The system supports uploading of 

attachments to each element. The system has an action register where actions can be 

added for each uncertainty element with responsible, assigned to, status, priority, 

progress, workload and due-, start- and finish dates. 

3.3 About Valemon Project 

The Valemon reservoir complex is situated between Kvitebjørn and Gullfaks south in 

the Norwegian Continental Shelf. Initial studies, exploration and appraisal have 

proved that there is sufficient reason to invest in undertaking concept studies. The 

purpose of the concept study is to identify, analyze and compare the different options 

in order to decide on the right tie-in option for Valemon. The three available choices 

are tie-in to Gullfaks or to Kvitebjørn or to Huldra. Each option has different 

uncertainties associated with them. In the concept stage all these uncertainties would 

be tabulated and quantified.  

16

Valemon tie-in options

Valemon• Uncertainty related to deferral of 
’own’ production

• CO2 handling issue

• Capacity from 2012 pending ‘IOR’
projects and/or new gas export

• Uncertainty related to Huldra
exploration

• Capacity in 2012 likely

• CO2 handling to be verified

Gullfaks Kvitebjørn

Huldra
~30 km

~10 km
~20 km

From Visund

To 
Kollsnes

To Heimdal To Oseberg

 
Figure 5: Valemon tie-in options 
The Valemon field is structurally complex with multiple fluid systems and large 

uncertainties associated with structural interpretation, segmentation and in place 

hydrocarbon volume. Five exploration wells have been drilled proving hydrocarbons 
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in four segments. There are however several areas with substantial upside potential. 

The decisions that are to be taken are not only in relation to exporting and landing 

(tie-in), but also development concepts like Subsea or platform. Owing to complex 

interaction of many variables and stakeholders, for this project the present phase is 

quite complex and requires an ordered and planned analysis of all available 

information in order to reach the right decision.  

The evaluation team representing the stakeholders constitutes not only experts 

competent in reservoir technology and production operations but also experts familiar 

with the forces affecting value and experts in risk analysis and management. ‘The 

objective during evaluation is to minimize the cost or losses from excessive optimism 

without foregoing the upside benefits arising from undue pessimism. Balancing these 

two is the art of the evaluation process. The measure of success of an evaluation is 

that it meets the requirements of the stakeholders’ [Campbell et al]. 

The project will be using IPRISKField tool for risk analysis.  

IPRISKfield 

IPRISKfield tool from IPRES is an application program based on Microsoft Excel 

and Palisade @RISK. This tool has the capability to incorporate the entire reservoir 

model and simulate NPV. There is a facility to do probabilistic risk assessment, 

sensitivity and scenario analysis.  

Field development projects are often very complex. Projects may consist of producing 

fields, discoveries and prospects that need to be seen in relation. Exploration risk, 

multiple geological interpretations, existing infrastructure, capacity constraints and 

uncertainties in flow-rates, costs, timing and other parameters further complicate the 

picture. To arrive at an optimal development solution alternative development plans 

must be evaluated using a structured methodology, taking into account all relevant 

risks and uncertainties. By using IPRISKfield, uncertainty at all levels can be 

incorporated in the field development project analysis and both planned and 

unplanned events can be accounted for. In the end, this allows for better and faster 

decisions and alternative field development plans can easily be compared. 
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Chapter – 4 Discussions 

4.1 Anatomy of the process  

Any activity that is perceived as significant and necessary from the customer perspective could be 
termed as a project, and each big project can be seen as a series of sub-projects [Artto, 1998] 

In a traditional, more documented sense the seed for the project is sown when the 

management has decided to go ahead with the project, subject to certain constraints 

on usefulness, cost and time. The front-end phase therefore traditionally is undertaken 

to ascertain these aspects. If everything happens as desired the project is sanctioned 

and it goes into planning phase and eventually gets executed. In the complex oil and 

gas business however it is a bit more difficult for the management to decide whether 

to go ahead with the project or not. The decision is difficult because the management 

has to forecast not only the likely production cost but also the likely prevalent oil 

price at that point in the future. The management generally gives a go-ahead for the 

project when it is sure that it will be able produce oil at a rate which makes it possible 

to generate a reasonable profit.  This being a difficult decision the management 

initiates a series of ‘projects’ to generate more data and analyze it. The generation of 

data requires detailed seismic and geological studies and drilling test wells etc. These 

activities are also quite cost intensive and therefore are undertaken after due 

consideration and diligence. The produced data is from different branches of 

engineering. The branch specific interpretations have to be collated. This process is 

not perfect but is improving with each investigation. Ultimately all the data is 

converted into ‘production cost’. The economic experts working in parallel 

meanwhile try to forecast the future price of oil based on various market trends. This 

process has not been perfected either, but should be improving with each analysis. 

The decision maker thus has to make a decision under a lot of uncertainty, and so as 

said above, he initiates a lot of complex sub-projects to reduce the uncertainty. 

At StatoilHydro the decision is made in multiple stages. In the beginning a 

comparatively small investment is made to initiate sub-projects that can increase the 

amount of data and reduce uncertainty. These results are analyzed and then decision 

is made to do some more investments or not. Ultimately after few such decision gates 

a really large investment decision is made and the big project starts getting executed. 
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In the case of Valemon project the result from previous studies and brainstorming 

have resulted in the decision to go ahead for Decision Gate 2. There are many options 

in which the field can be developed. The work involved at Decision Gate 2 is to select 

the best one out of them. The risk analysis during present phase is therefore fairly 

challenging. This is the time when the experts from different fields meet each other. 

The experts do not have a complete idea of the whole project. They don’t have a 

common background or language. The role of the project manager and team members 

is thus quite challenging. They need to have divergent thinking to appreciate the 

experts’ opinion. It is important that the guidelines are set so that the investigation 

becomes focused. It is also necessary to make a prototype model to have a feeling of 

how the actual model would look like. The meetings have to be held in an open and 

informal environment so it was easy and possible for every one present to express his 

point of view.  

Appendix-5 shows the organization structure of the Valemon project. The primary 

work at this stage is risk analysis but the organization structure is slightly different 

from the one described in the literature for a risk analysis process. In the literature the 

risk management process is spearheaded by a risk manager who facilitates the process 

whereas in the case of Valemon Project the process is spearheaded by a project 

manager. The work, in this phase involves making sense of a lot of diverse data from 

various fields to make a forecast. It is important therefore to have a diverse and well 

balanced team. The work involves interdisciplinary interactions. In the Valemon 

project the team members were from diverse fields, namely reservoir technology, 

economics and risk management. The main work at this stage is to analyze available 

data and use combined judgment to determine the right concept, out of many concepts 

identified in the previous phase. The work is primarily technical, very result-oriented 

and is organized like a project headed by a project manager. It follows a standard and 

matured procedure that has been evolved from the experience of many years amidst 

high uncertainty. Though the process was spearheaded by a project manager but the 

team had a risk management discipline advisor who understood the process 

intimately. He had wide project risk management experience with which he could 
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ensure that the meetings go in the right direction.  The risk management discipline 

advisor was external to the project.  

The work for coordinating the process and making action plans was done by the 

StatoilHydro coordinator who is responsible for keeping a project risk file on the 

project. This role takes a part of the duties of the risk manager and also helps the 

project manager.  An important job in risk analysis is modeling and simulation. This 

work was done by the IPRES team. Once the work is over it is subjected to quality 

control by a team of experts who are a part of StatoilHydro but outside the project 

team. Here the experienced people come with their opinions on the results. If needed, 

any new analysis, not in the standard procedure is requisitioned at this stage. The 

procedure can also be updated at this stage. The results are validated by partners. The 

partners like Petoro, Norwegian Petroleum Directorate, Enterprise and Total were a 

part of the risk analysis team. The oil and gas projects are very capital intensive. 

Since the investment is high, the oil companies generally spread the risk by bringing 

in partners. The team size was 18. The maximum representation, 8, was from 

StatoilHydro who are the main operator. Though the partners do not participate in the 

entire process but they validate the results and also bring in their inputs to improve 

the process.   

Figure 6 portrays the entire process. This approach ensures best of all the worlds. The 

project manager becomes the custodian of the process. He gets help from all the 

experts. The corporate knowledge gained over the years is available as procedures 

and best practices. The work gets reviewed by external experts. The partners give 

additional inputs and also do the validation.  

To ensure that such processes give the best results continually, StatoilHydro has a 

large and comprehensive master list of uncertainties already identified. No new 

uncertainties are identified in the beginning of the work. A standard evaluation 

method has been evolved and the work of the committee is to use their judgment and 

put values for the already identified risks. 
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Figure 6: The risk management process 
 

This at first seems to contrast with the literature where Risk identification is 

considered to be the best known component of the risk management employed in the 

conceptual phase of a project life cycle [Uher 1997]. As mentioned earlier there is an 

expert team which does the quality assurance. This team identifies new risks. The 

new risks are then added to the standard procedure for the future projects. The risk 

management thus does not start with risk identification. The team first uses its 

expertise to analyze the data and to do the forecasting, as per approved procedure. 

The IPRISKfield tool helps to do simulation. The experts can feed their data into the 

model and then can see the combined impact. The model is run under a Monte Carlo 

type simulation using a range of probabilities for a risk occurring to ascertain the 

sensitivity of the project to the risk. This activity has also been explained by Thiry 

[2002] as sense making. Sense making is prevalent in concept stages of projects 

where ambiguity is high owing to multiple and conflicting interpretations. 

The inherent features of the process are enumerated and discussed below.  
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1 Involvement of all Stakeholders - The risk management team had 

representatives from all the stakeholders who have economic interests in the 

project. There were representatives from StatoilHydro, IPRES, Petoro, 

Enterprise, Total and Norwegian Petroleum Directorate.  

2 Diverse and well balanced risk analysis team - These team members were 

from diverse fields namely sub-surface, reservoir, economics and risk 

management.  In this way StatoilHydro has ensured that the risk identification 

process is looked upon at from different angles.  

3 Utilization of lessons learnt from the past - StatoilHydro has a large and 

comprehensive master list of uncertainties already identified. These are the 

uncertainties that should be generally taken into account and are termed as 

best-practices.  

4 Independent Quality assurance and Quality control – It was observed that 

there was an existence of a Quality Control team within StatoilHydro but 

outside the project team. Here the experienced people come with their 

opinions on the results. The knowledge bank is also updated at this stage.  

5 Validation of results by partners - The StatoilHydro is responsible for the 

entire risk analysis and management work but the other partners come up with 

their inputs and also do the external quality assurance and validation of the 

entire process.  

6 Formal assignment of roles and responsibilities - It was observed that the 

process at StatoilHydro was getting conducted very smoothly. One reason for 

this was a good assignment of roles and responsibilities.  

7 Administration of the process- The work for coordinating the process from 

the StatoilHydro side was done by the StatoilHydro coordinator who is 

responsible for keeping a project risk file on the project.  The work of 

collection of data and using it in the model was done by a member of the 

IPRES team who had been contracted this work. It was observed that together 

these two roles were in-charge for the administration of the risk management 
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process. They were taking notes from the brainstorming sessions, making 

minutes of meeting, doing follow-up actions. The IPRES team was familiar 

with the project procedures and practices.   

8 Existence of an external risk manager-The team had a risk management 

discipline advisor who understood the process intimately and had wide project 

risk management experience with which he could ensure that the meetings go 

in the right direction.  The risk management discipline advisor was external to 

the project and thus the process matched with what is given in the literature.  

9 Presence of operational Analyst: The risk analysis and management process 

should have an operational analyst who is responsible for creating the model 

of the project and using it in a manner which aids the risk analysis process i.e. 

getting information out of the model in the form that is useful and 

understandable.  This person would be someone experienced with networking 

techniques, project control systems and cost control and would be expected to 

build a model which could take account of time cost and specification 

considerations. This work was done by IPRES team. 

10 Standard Evaluation Process - The work being very complex but cannot be 

started from scratch each time. A standard evaluation process has evolved 

over time.  

11 Project Manager as the custodian of the process - The project manager is 

the responsible person to ensure that the process goes through properly. 

Individual discipline in-charges are responsible to ensure that all the 

uncertainties within their areas are identified.  

12 Efficient Start-up Meeting - The start-up meeting lays the foundation of the 

risk management exercise. It is the time when the experts from different fields 

meet each other. The experts do not have a complete idea of the whole project. 

They don’t have a common background or language. The role of the project 

manager, risk manager and coordinator, data collector and operational analyst 

is thus quite challenging. They need to have divergent thinking to appreciate 
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the experts’ opinion. It is also important that the guidelines are set so that the 

investigation becomes focused.  

It was observed that the start-up meeting was organized with the above in 

mind. The objective of the exercise as explained was to determine the scope 

and get a feel of the work involved. The coordinator had done the ground 

work for the meeting. The initial introduction included: 

1. Objectives of the exercise 

2. Introduction of the team members 

3. Detailed time schedule of the first cycle 

4. Time Schedule for the follow-up cycles 

5. Proposed responsibility for the various aspects of the risk management 

within the project team 

6. Introduction to the IPRES field tool.  

7. Flexibility and details needed in the model to achieve objectives 

a) Concept selection 

b) Tie-in selection 

c) Sub surface 

 

The IPRES team had made a sample model to give a feeling of how the actual 

model would look like. This being the start-up meeting and no attempt was 

made to assign the values. Two things baffled me. 

A Contrary to expectations it was observed that no presentation or 

introduction about the risk management was given to the team 

members. Such presentation is used to put over the concept and 

philosophy behind the approach adopted. This allows the initial 

interviews to be more positive and constructive with the airing of 

doubt or skepticism among the core team, which can hopefully be laid 

to rest and encourages commitment to the process. Experience has 

shown that a presentation on risk management to the project team is 

useful, not to say essential, before any interviews are conducted [Clark 
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et al].  On questioning it was found that presentation on risk 

management is regularly done at StatoilHydro and the team was well 

versed with risk identification and management techniques. The 

IPRES tool has also been used before at Statoil and many members 

have attended workshops on his tool. The IPRES tool has also been 

used at Petoro and the member from Petoro was well-versed with the 

tool and the process.   

B The interviews would be conducted by the team from IPRES. During 

the initial meeting it was expected that the facilitator (IPRES) would 

talk about check lists and questionnaires that they would use during 

the interviews. It is important that the interviews are conducted using 

checklists and questionnaires to ensure comprehensive and objective 

coverage of all aspects of the project. It was however clarified that the 

checklists and questionnaire would be introduced to small groups. The 

process should not look too complex at the very beginning. This seems 

to be a good approach because this gives the teams some time for 

getting to know the project at a luxurious pace. This helps the team to 

be more imaginative and will eventually help to identify more risks. In 

addition it is difficult to make kind of checklists as mentioned in the 

literature that provoke lateral thinking. It is therefore important for the 

IPRES team to know the other team members and then make the tailor 

the checklists in the manner they think would be the best.  

The other important characteristics of the start-up meeting were: 

1 Open and Informal Environment: The meeting was held in an open 

and informal environment so it was easy and possible for every one 

present to express his point of view. The identification process can be 

made more efficient if the skills and experience of others can be 

harnessed.  

2 Bringing the initial fears to light: Some of the team members had 

brought a write-up on certain points that they wanted to include in the 
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scope. They put them forward to the committee. The environment was 

very conducive to imagination and in some cases even issues that were 

minor and rare were expressed and included in the process.   

3 Emphasis on determination of the right scope: This being the first 

meeting the emphasis was on determination of the correct scope and 

range accurately and to the satisfaction of the project team. Correct 

scoping can save a lot of unnecessary work by negating re-

interviewing people about an aspect of the project not covered in the 

initial scope. This can cut the first process cycle time considerably. 

The start up meeting is the least mentioned aspect of the risk management 

process but it is a very important stage. It was felt that the design and conduct 

of the start up meeting helped the members to become a part of the project and 

add more creativity and imagination into the process.  

13 Incremental Scenario painting - At StatoilHydro for Valemon project it was 

observed that first task after start-up is to link the identified risks with the 

defined areas. It was found that the risk areas are already mentioned in the 

standard procedure. The procedure also provides inter-relationships between 

the areas and the risks. It is therefore possible to determine how the areas and 

their risks impact on each other and affect the overall progress of the project.  

With the IPRES tool it is possible to model the entire project and do the 

necessary simulation. Once the impact of each area is assessed, the impact on 

the project is to be determined. The probability of the impact occurring is also 

assessed. Historical data can be used if required. The model would be run 

under a Monte Carlo type simulation using a range of probabilities for a risk 

occurring to ascertain the sensitivity of the project to the risk.  

While observing the risk analysis and management process it was also found 

that the process that takes place though is called risk analysis and management 

is very similar to the Group think and successive approximation method 

proposed by Stein Lichtenberg [Appendix - 2].  Probably if the process uses 
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all the aspects of the successive approximation process formally then it will be 

more useful. In the previous phases test wells and other technical investigation 

have revealed a certain potential. At this stage an analysis based on those 

investigations is done to come to a certain scenario for the future. In 

subsequent stages this scenario will be detailed further. It was thus observed 

that the team is actually doing incremental scenario planning by trying to 

invest time and money on areas of the highest uncertainty and impact.  

The literature also says that the process is iterative (Chapter 3). The process 

here though has some differences. The process here does not start with 

identification and there is no risk response. The risk areas and the likely 

response are already mentioned in the standard procedure. The work is more 

related to assessment and management. The quantification is probably done: 

1 As a way to communicate between stakeholders- for example to know 

how deeply they are affected or how serious they feel the uncertainty 

is  

2 To make easy for the stakeholders to negotiate – The negotiations 

become focused when the value (actual or perceived) of the risk is 

known  

3 To determine an approximate cost of the management effort and the 

cheapest way to do mitigation 

14 Bringing in the Flows of experience  

It was observed that the quantification work was done by the project team. The 

project team followed a set procedures and their work is validated by the partners. 

The help of consultants was taken for facilitating the process. So there were three 

sources of experiences  

1. Corporate: This is the knowledge gained by the organization and dispersed 

through out the organization. The information may be stored as personal 

memories diverse reports or databases 
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2. Project team:  This is a sample of the corporate experience possessed by the 

individuals in the project. Often such knowledge is very relevant. 

3. External: Many other projects from which relevant lessons can be learnt will 

have been undertaken in the outside world. A small but useful proportion of 

that world knowledge was brought to the current project, typically by 

employing IPRES.  

4.2 Risk Management continuity from ‘concept’ to ‘project-definition’  

The continuity between risk management phases is an important issue for all the 

project organizations. Risk register is considered the vehicle which helps to maintain 

a continuous picture. In StatoilHydro the risk register is called PimsWeb. The salient 

features of PimsWeb have been explained in chapter 2.  One of the questions in the 

mind of StatoilHydro is whether to maintain the continuity between the ‘concept’ and 

‘project definition’ phases and specifically whether we can use the knowledge about 

the project gained in the concept phase in the project definition, design and execution 

phases. In other words the project risk management process is continuous from 

project initiation to project closure. ‘Projects are better described as journeys of 

exploration in given direction’ [Wikstrom 2005-1]. 

Is there any merit in extending this to the pre-inception phase too because many far-

reaching decisions are taken in this phase?  

The focus of risk analysis changes in different phases of projects. The risk analysis 

effort thus points towards a new direction in each stage of the project. ‘To some 

degree, the level of detail incorporated in any risk analysis depends on the purpose of 

analysis. In the early stages of the project design, the emphasis may be on project 

evaluation in economic terms’ [Hertz et al 1983] ‘Forecasting done in earlier phases 

of project is rarely revisited’ [Wikstrom et al 2005-2].  

In a typical project, at the concept stage the focus is on stakeholder analysis, 

requirement elicitation and flexibility. The risk analysis is done to take the right 

decisions and to come up with a more calculated guess about the cost and time. In the 

later stages the risk analysis is done to make the execution of the project more 
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efficient and to ensure that the project manager has a ‘handle’ on the project and 

executes the project in a proactive manner and not in a reactive manner. The risk 

analysis helps to take the right mitigation action. It also helps to decide on the trigger 

points at which certain decisive actions can be taken. The project thus becomes 

receptive to early warnings.  Chapman and Ward [2005] have listed uncertainty 

management issues in each stage of the project life cycle. In this the first stage is 

conceive the product and the uncertainties are level of definition, and appropriate 

performance objectives. The ‘concept’ stage risk analysis for the Valemon project is 

however a stage before ‘definition’ phase. At this stage the emphasis is not on issues 

mentioned in the earlier paragraphs. At this stage the entire effort is to answer the 

following question: what is the right way of going ahead with the Valemon project. 

The process looks more similar to the way it is described in economics text books 

about how to make ‘risky’ investment or ‘new-product’ development decisions 

[Campbell 2001].  It was found that this phase is more concerned with doing 

technical analysis for forecasting the state of underground resources and economic 

analysis to forecast the future oil prices. The technical analysis would help to 

determine the likely production cost and in conjunction with the forecasted oil prices 

the NPV for the project can be determined. The concern of the project management 

science is more towards efficiency and usefulness of the project [Ward 1991]. ‘The 

traditional approach to project management still puts a lot of emphasis on assuring 

conformance to time, budget and scope constraints’ [Perminova et al 2007]. The main 

question therefore is ‘How’.  

This stage of project development at StatoilHydro is doing technical and commercial 

forecasting. The results of phases like this usually help to enlighten the management 

on ‘where to invest’. The conclusions and the data generated from this phase would 

therefore be used in the project portfolio management exercise. The process is very 

similar to product development projects where the participants are frequently asked to 

advice on risk at the concept stage. There are several models for doing this 

[Mikkelsen 1990]. The project management literature describes risk analysis from the 

stage where it has been decided to go ahead with the project and the emphasis is on 

making the project more efficient and useful [Chapman 2005, page 18].  At the 
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concept stage of Valemon Project the risk analysis is focused towards deciding 

whether the project is worth developing or not. The main effort is therefore to get as 

much technical information as possible, followed by brainstorming and interpretation 

of the technical information and deciding on the likely investment and the profit 

thereupon.  

From above we can conclude that though having a continuous risk picture for all 

stages of the project is important, to the extent that Tah et al [2001] have proposed 

development of a common language for describing risks, it won’ be fruitful to do so 

between concept and definition stages of StatoilHydro since the focus is completely 

divergent.  

It can be argued that even in the early stages incorporating all details may be 

advantageous [Ward et al 1991]. Including more detail in the analysis can also lead to 

a greater understanding and appreciation of factors likely to affect project 

performance and can be more helpful in the identification of suitable risk avoiding 

strategies but such a step, in this case would make the risk analysis very large, 

complex and unmanageable.  

With the knowledge that the focus of risk analysis changes during each phase a 

concern comes into the mind that are we missing any risks? In each phase the risks 

are ranked and a list of ‘top-ten’ risks is determined. What happens to the risks 

discovered in one stage and not considered significant, but which could have been 

significant in the subsequent phases?  Are we missing any risks? Can we avoid the 

double effort? 

All risk analysis and management strategies focus on making a subset of the most 

important risks to the project. This enables the managers to concentrate and put more 

efforts on them. This also reduces the cost of risk management. At StatoilHydro all 

the risks that are identified are put in the risk register-called PimsWeb. Top ten risks 

for each sub-project or areas within the projects are identified. The overall most 

critical risks become the top ten project risks. This ensures that all the identified risks 

whether they are in top ten or not are available in the database. In addition there is a 

facility to assign attributes to the risk like the person in-charge, date, status, action 

taken date etc. This helps in collection of risks over a period. Each new phase has risk 
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analysis and management incorporated into it. At this stage the old risks are revised 

and new are identified. The analysis is done on the complete set of risks and new top 

ten risks are identified. This method enables the project risk response efforts to not 

only be focused on the important issues but also ensures that risks are not missed. 

Owing to the fact that the oil and gas projects have a long front end phase (The risk 

picture is thus revised again and again many times over a large period sometime 

extending many years), the project in StatoilHydro can be rejected at any of the 

decision gates, the investments are committed in small incremental steps-this seems 

to be the right approach. If the identification and cataloging of the risks is done 

religiously then this method is quite effective.  

The concept phase as said before does not start with risk identification. The new risks 

are generally added during the quality assurance phase. The best practices and the 

procedures are also accordingly updated. The present system of using PimsWeb from 

project definition stage onwards, thus seem to be sufficient. 
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Chapter – 5 Conclusions 

The concept phase of a project is different from the other phases. The ambiguity is 

high in this phase and there exist multiple interpretations. The exercise starts with a 

situation of high uncertainty and ambiguity and involves forecasting of reserves 

beneath the earth and commercial forces in vogue at that point in time. Risk analysis 

team has experts from diverse fields. It is important to have a documented set of best 

practices. This helps in utilizing the lessons from the past. Confusion and lack of 

understanding is high. The administration of the process is very challenging on one 

hand there has to be a formal assignment of roles and responsibilities and on the other 

hand the interactions have to be conducted professionally with patience in open and 

informal environment. Many sub-projects are progressively undertaken to get new 

data for interpretations and also to revise and validate the interpretation. The Risk 

analysis and management exercise within a phase is like incremental scenario 

painting. As new uncertainties are unfolded and managed, owing to complex inter-

relationships and dependencies a new scenario gets developed. This new scenario has 

certain dark spots. The next action is then to identify those dark spots. The quality of 

the process is dependent on how much experience is flown into the process. As the 

experts start agreeing, the risk picture is incrementally portrayed.  

The oil and gas projects are capital intensive. To avoid big losses organizations go for 

partnering. The partners are also involved in the process. They give additional inputs 

and also validate the results. The presence of an external risk manager ensures that 

the risk management process is followed as described. He is also available to solve 

any process related queries if they arise. The work of modeling and simulation in the 

case of Valemon project was done by an independent agency. The modeling and 

simulation improves communication. The project manager is the custodian of the 

process. He is answerable to the owner and is responsible for managing the entire 

process as per procedure. The results are subjected to independent quality control and 

assurance. This independent team can also request additional investigation over and 

above that recommended in the process. 
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The work involves predicting the future which is a precarious task. If we look that the 

history of the oil exploration and production we find that such predictions, by 

competent people, with the right tool are accurate enough to make good investment 

decisions. Undertaking this work has enabled witnessing of this process. The anatomy 

of the process as seen from project management perspective has been presented.  

In chapter 1 we saw that there is a plenty of literature on the merits of using the 

concept phase as the starting point for the progressive portrayal of risk. StatoilHydro 

wanted to do some exploration on whether to start painting the risk picture from this 

phase onwards. In other words they wanted to know to if it is a good thing to ensure 

‘continuity’ between the risk analyses in ‘concept’ phase and project definition phase. 

It is felt that though the concept stage is conducted meticulously and is characterized 

by many inherent aspects which can be learnt and imported into other phases, the 

change of focus of risk analysis is quite drastic between concept and definition phase. 

Both the phases need different expertise. The set of experts therefore change. The 

new experts would be more interested in the decisions taken by the earlier team than 

in the kind of uncertainties identified. There are of course some uncertainties that 

would not have been sufficiently detailed and would need some more detailing in the 

project definition phase but this work can be said to be the remaining work from the 

past phase, to be done by the experts from the past phase. The new team members 

being from different fields won’t be able to do justice to the detailing. The results 

from the concept phase are important. The judgment on the ‘volumes’ and ‘option’ 

done in this phase will influence the ‘magnitude’ and ‘kind’ of the project 

management effort in the ‘project definition’ phase. The old risk picture from concept 

phase would therefore be mostly looked upon at from new angles in the project 

definition phase. Chances that old risk picture would be further developed from all 

the angles as before are miniscule.  

The characteristics of risk analysis during concept phase are quite similar to risk 

analysis in other phases but the focus is different therefore no new effort and 

investment is advisable for the purpose of maintaining risk management continuity 

between concept phase and project definition phase.  
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Appendix- 1 (Understanding various facets of uncertainty - Summary of work 

done in previous semester) 

 
‘The Preconditions of Cost Control in Building Projects’ by Per T Eikeland 

 
Summary and Preface 

 
It is the structure that leads to the behavior that the system exhibits. The author states that the 
Precondition to control the design and construction of a building project within a given cost frame, 
rests on an organizational structure that provides a competent project manager with: 
1 A clear goal to keep costs below the approved cost frame 
2 Strong motives to pursue the goal of cost control 
3 The power necessary to attain these results 

 
In the paper the above belief has been adequately supported with the help of two practical cases and 
theoretical considerations.  
 
The Statsbygg case quoted in the paper shows that a handle on the project cost can be obtained by a 
project organization that:  
1 Establishes the cost frame for each project as a top priority when in conflict with other goals and 

objectives 
2 Has the authority and power to control the project, including the right to accept or reject and 

proposal of change of specification and design. 
We also learn from this paper that costs can be controlled if we try to understand the organization 
structure and its effect on the power and conflicts among the main actors involved in decision making 
during the planning and construction process. 
 
This essay is divided into three sections.  
 
The section 1 gives a short preview of the paper ‘The Preconditions of Cost Control in Building 
Projects’ by Per T Eikeland. 
 
The Section 2 gives a gist of relevant theoretical considerations from the following literature: 
 

1 The Amoebic Growth of Project Costs by Colin Eden et al. 
2 Management of flexibility in projects by Nils Olsson 
3 Project changes: Sources, impacts, mitigation, pricing, litigation, and excellence by 

Cooper, K.G et al 
4 A primer on decision making by James G March Chapters 1 and 4 

 
The section 3 discusses the theoretical considerations given in the paper summarized in section 1 and 
discusses how its arguments and conclusions are supported, weakened or opposed by the literature 
summarized in section 2. 
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Appendix – 2 (Understanding various facets of uncertainty - Summary of work 

done in previous semester) 

 

An Essay on Different Renderings on Uncertainty and Sufficiency of Successive Principle 

Introduction 

 

There are many ways in which uncertainty analysis can be handled. Lichtenberg has proposed one such 

procedure known as successive principle. The procedure gives the stakeholders a sharper and realistic 

long distance view of the prospects awaiting their project. The procedure further identifies in ranked 

order the most interesting factors of the venture in question and dramatically strengthens the team 

building process.   

In this essay an attempt has been made to find and summarize three articles which throw light on the 

aspects of uncertainty that still remain unresolved. In the end we see that Successive calculation 

method because of its ‘group think’ process is a very good method more- so because the other aspects 

of uncertainty that are being documented now have been almost taken care of by this method 

propagated long back. 

The three articles that are chosen are 

1 Balancing Uncertainty in Structural Decisions by David Elms et al 

2 Is Probability the only coherent approach to uncertainty by Mark Colyvan 

3 Managing incomplete knowledge: Why risk management is not sufficient by Steven 

Pender 

The method of Steen Lichtenberg has three distinct parts 

1 Group Thinking 

2 Intelligent Detailing 

3 Statistical Estimation 

It is the combination of all three that leads to the repeatable accuracies. The statistical methods help 

against Aleatoric and Epistemic uncertainties. The end result is not however not fully dependent on 
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probability. The intelligent detailing helps the group to stay on track and to use their combined 

intelligence and efforts towards the right issue. The ‘group- think’ helps against all three uncertainties. 

Since the constitution of the group is a mix of many varieties and all the participants are induced to put 

their views a great stress is naturally laid on use of right words and therefore the vagueness also 

reduces. The step on ‘safeguarding’ leads to increased system resilience. 

The lacuna of the approach is that a lot is expected from the facilitator. If the facilitator is well versed 

with all that is needed and has gained sufficient expertise the results would be good but otherwise not. 

There is a dependency on individual heroism. 

Another weakness of this approach is that the approach by itself does not give rise to early warning 

indicators. However this problem can be overcome by identifying and monitoring Key Performance 

Indicators. 

The ‘group-think’ process increases the level of comfort between the stakeholders. This in a way helps 

in reduction of uncertainty arising from human interactions. However I feel that this process in some 

other form should be done many times in the project lifecycle. It can be done first time to do cost and 

time estimation but later it serves as an arena where sources of likely ontological uncertainties can be 

discovered. In addition it will be a good way to hone the skills of the facilitator. 

An important area is the training and certification of the facilitator and some formal rules for 

constitution of the group. The facilitator is expected to be well versed in many domains. The officer in 

charge for selecting the group should also be well versed in this. If the ‘procedure’ leads to wrong 

estimate and a post-facto analysis is done then it is easy to point out the lack of skills of the facilitator 

or wrong constitution of the group.  

In the end we can say that successive calculation method is an excellent method which has withstood 

the test of time. It has all the elements needed to tackle all the types of uncertainty however with the 

increase in knowledge about various uncertainties the method needs a little improvement in terms of 

training, formalization of ‘group-think’ procedures and ways to get early warning indicators. 
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Appendix- 3 (Understanding various facets of uncertainty - Summary of work 

done in previous semester) 

 Conceptual Model of an Enhanced Integrated (Logistics) Planning Process For Off-shore Oil 

and Gas Fields 

Abstract 

This article is a result of a case study done on an organization working in the field of oil and gas 

production. The aim is to understand the hitherto uncelebrated and obscure causes behind the need for 

continuous adjustment and re-adjustment of the original plan. Concepts derived from diverse fields 

like system theory, project portfolio management and artificial intelligence have been explored, put 

together and used to propose a solution. The proposed conceptual-model can be a starting point for a 

more robust and resilient solution towards making the system predictable. It acts at three different 

places. During the initial planning stage it generates scenarios and thus helps (forces) the planners to 

look for alternative solutions for many more possible situations and make a hierarchical task 

structure. It continuously monitors the state of the resources with respect to time, compares it with the 

present state and generates an early warning signal. When the planned tasks cannot take place it gives 

a list of alternative tasks prioritized so as to reach the nearest milestone that can be undertaken within 

the circumstances. 

Introduction 

“Zeus does not bring all men's plans to fulfillment” said Homer in Iliad. Sir Eddington’s comment 

“Something unknown is doing we don’t know what” aptly explains the plight of the planners when the 

system shows signs of going astray. Post-facto analysis of the data shows that the resource utilization 

of operational off-shore fields is not as streamlined as it can be [1]. This could be because of a complex 

inter-relationship between tasks, high dependency on expensive common resources and need for pro-

active re-planning in view of new situations which could not be envisaged during the uncertainty 

management exercise. This puts pressure on logistics and maintenance departments which are expected 

to be smart and agile to curtail losses and to exploit opportunities.   

 

The Production ‘System’ 
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For the purpose of this article we can assume that the producing field is a system and it consists of four 

main subsystems namely Operations, Maintenance, Logistics and Others.  

 

Line of thought during the planning stage 

The production system can exist in many states but for our purposes we can say that it can exist in two 

states. State 1 is a state of planned harmony and State 2 is a state in which the system is not expected to 

go.  

 

Figure 2: The Production System 

Disturbing events that pass through the ‘Resilience Wall’ are responsible for taking the system from 

State-1 to State-2. If the system goes to State-2 stabilizing efforts are required to bring it back to State-

1.  

The real situation   

State- 1 is the state of balanced equilibrium. State -2 is the state of dynamic equilibrium. The harsh 

reality is that the State -1 is an imaginary state.  The system is never in state-1. The system is complex 

and in a state of dynamic equilibrium operating at the edge of chaos, ready to tumble even with a small 

disturbance of the right kind. 

With the help of a case study an attempt has been made in this article to understand the integrated 

logistics planning process and determine the hitherto uncelebrated causes of its failure. Recognizing 

that there are certain aspects of uncertainty which are inherent in the system and are impossible to 

remove, the proposed planning method, instead of trying to go deep to improve the uncertainty 
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management exercise proposes an enhancement to the existing planning method. This method takes a 

cue from Edward De Bono who says that we may need to solve some problems not by removing the 

cause but by designing the way forward even if the cause remains in place. 

From the case study and deliberations thereupon we find that the likely reasons because of which the 

system can go to a state of chaos are: 

1 Over-reliance on probability based uncertainty management approach. 

2 Inability of the system to reduce vagueness. 

3 Inability of the plan to meet the challenges of diversity 

4 Inadequate means to control the system when it shows signs of going astray 

5 The psychological, political and managerial factors.  

6 No mechanisms that can help to take the cognizance of early warnings 

7 Chances that all the possible alternatives have not been considered 

8 Lack of certain organizational competencies 

The proposed solution acts at three different places. During the initial planning stage it generates 

scenarios and thus helps (forces) the planners to look for alternative solutions for many more possible 

situations and make a hierarchical task structure. It continuously monitors the state of the resources 

with respect to time, compares it with the present state and generates an early warning signal. When 

the planned tasks cannot take place it gives a list of alternative tasks prioritized so as to reach the 

nearest milestone that can be undertaken within the circumstances. 
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Appendix – 4 

Responses Received from StatoilHydro and IPRES 
StatoilHydro 

 
S.N Questions Answers 
1 What role are these 

partners playing? Are 
they a part of 
the project team? 
What roles will 
partners play in the 
next stages? 
How do the other 
partners example 
Petoro, Shell access 
tema site?  
 

The partners are not team-members. StatoilHydro as an operator do 
the work, but the partners can come with input, suggestions and they 
will validate our work. The partners have access to this particular 
tema site, but in general they don't have access to our internal 
information. In project work we have something called "partners web" 
where we share the information with the partners.
 

2 Will the same project 
team continue for the 
remaining 
Decision Gates too, 
with new experts 
coming in and some 
going out after 
playing their role?  

The organizational structure changes two times during a project 
period. The first time is when the project goes from exploration to 
developing, and the second is from developing to the actual operation 
of the field. Even though the organizational structure changes people 
are encouraged to stay in the project. Some do and others don't.  And 
sure people start and quit due to "normal" changes in an organization.
 

3  
Who is responsible to 
identify all the risks 
and how? How can we 
ensure that all the risk 
variables have been 
identified? 
 

 
Jarle Ravnøy as the project manager is the responsible person. But all 
the different disciplines are responsible for they subject area. We can 
not be sure if all the risks (uncertainties) are identified, but we have 
developed list of uncertainties we usually have to take into account. 
This is called "best practice". We have also quality assurance and 
quality control both internal end external with our partners. Here 
experienced people come with their opinions and if needed we might 
include uncertainties not mentioned in the best practice.
 

4 Who is responsible to 
quantify the risks (i.e. 
10% values, 50%   
values and 90% 
values)? How can we 
validate the values? 
 

The different disciplines are responsible for quantifying the 
uncertainties associated with their field. These values are mostly 
subjective and according to experience and technical work. Therefore 
they can not be "validated". But there are quality assurance and 
quality control of this work as well.
 

5 Will the IPRES team 
make a prototype 
model first with 
sample representative 
data and then fill the 
details? 
 

Yes 

6 The risk analysis and 
management process 

Knowledge from experts (discipline advisers and chief engineers) 
comes into the risk management process through Quality Assurance 



 

viii 

for Valemon project is  
utilizing expertise of 
the project team. How 
do we ensure that the  
knowledge from other 
experts who are not a 
part of project team   
(corporate knowledge) 
also comes into the 
risk management 
process?   
 

work (during work execution) and Quality Control (after work 
execution – as part of the Capital Value Process decision gates).
The degree of subjectivity is related to the work that is done.  We 
have to simulate, use simplifications etc to come up with the 
uncertainties. We use best practices but every case is unique. But 
people don't work on these things "isolated". We discuss a lot with the 
whole project team.  So it is not entirely subjective to ONE person.  
When experts from project team arrive at 'high', 'expected', 'low'  
 values do they follow written best practices or a procedure that 
is standard for all projects. 

 

IPRES 
 
SN Question Answer 
 How does 

StatoilHydro benefit 
by using this tool for 
this process? 
 

Some of the benefits of the system are: 
- Improved communication and collaboration between the project 
team members 
- Improved decisions as all uncertainties and risks are taken into 
account 
- Easy to identify key uncertainties that contribute to overall project 
risk, enables project team to focus on key issues 
- Easier quality assurance process as all data is available in a single 
model 
- Quick updates of the model when new data becomes available 
- Simple comparison of options and projects as data format is 
standardized 
- Calculates true expected values which is basis for maximizing a 
companies 
portfolio of projects 
- Provides information such as risks related to cash exposure which 
can be 
key for smaller companies with limited budgets  
- and more 
 

 If this tool has to be 
used for all the phases 
of the project, till it 
goes for production, 
what up gradations are 
needed? e.g. -   
database support, link 
with Pimsweb, link to 
the planning tool 

Tool is primarily designed for concept selection and other decisions 
in the early phases of a project and not for detailed project execution 
processes. 
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Valemon project management team

Valemon project

Jarle M. Ravnøy

Subsurface

Linda Storetvedt Lien/NN

Drilling and completion

Magne Aase (*)

Facilities

Ivar Mikal Stapnes (**)

Operations

TBN

Project control

Leiv Lunde (**)/NN

HSE

Tor Egeland (**)

Procurement

Jan Vormeland (*)

Document Adm.

Britt Eva Førre Hyværi (**)

Commercial

Ketil Døskeland (**)

Interfaces
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