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1. Specialization Proposal
1.1. Objective
Typically, the upstream oil and gas industry develops its managers and decision-makers skills on an ad hoc basis, using on-the-job training and sporadic internal short courses based on company specific methodologies, processes and practices. They do not gain exposure to the richer set of modern management tools and practices available to other managers today. For that reason alone, there is room for significant improvement in existing management skills within the petroleum industry. In addition, the challenges facing the industry today – smaller petroleum discoveries, more complex geology, political and environmental requirements, greater uncertainties and risks – are vastly different to those in the past. Despite this more challenging environment, the availability of improved systems and methodologies for decision modeling and analysis, combined with the exponential growth in computer capabilities and internet-based management applications, is encouraging the industry to adopt an approach to investment decision-making based on the very latest analytical and management practices. 
The objective of the program is to assist technical professionals in the petroleum exploration and production industry to develop their knowledge, understanding and expertise in the management practices of the industry. This requires knowledge of how to plan, acquire and process technical, commercial and political information for decision-making to maximize economic value. 

The program has been designed to meet the needs of the petroleum exploration and production industry through management education that is relevant to the industry. To this end, petroleum decision-makers need to model the full petroleum exploration and production value chain quantitatively, based on profound knowledge of the underlying technological and economical processes and their uncertainties. Effective petroleum decision-makers need to inspire people, manage information and control assets, continually enhancing their company’s value by assessing risk and reward in an innovative fashion.
The objective will be achieved by offering a relevant, unique, high-quality specialization in petroleum management within the existing Master of Petroleum Technology program in the Faculty of Science and Technology at the University of Stavanger.

1.2. Target Market
1.2.1. Students
This specialization is a part of the existing Master of Science in Petroleum Engineering degree for which the target market is:

· UoS students with a degree equivalent to a B.Sc. degree in petroleum engineering.

· Students from other, Norwegian or international, universities with equivalent B.Sc. degrees. Students with other types of backgrounds may also apply but will normally be required to acquire petroleum engineering knowledge equivalent to a B.Sc. degree from the UoS.

· Those currently working in the petroleum exploration and production industry in technical and professional capacities seeking to advance their careers into supervisory, management and leadership positions.
· Individuals who have been working in the petroleum services industry seeking to consolidate their careers into exploration and production 

· Individuals who have working experience in the petroleum exploration and production industry moving into management positions in the various service industries associated with petroleum exploration and production. 
1.2.2. Evidence of Demand
Over the past several years, we have seen the initiation of a number of management programs within petroleum engineering or geoscience departments around the world. As of today there are a number of universities that offer some form of a master of petroleum management degree (University of Adelaide, Texas A&M, Delft University of Technology, Penn State, Khazar University in Azerbaijan, Colorado School of Mines, University of Oklahoma, University of Kansas, IFP and others).
This increase in master degrees focusing on petroleum management is indicative of a realization that the upstream oil & gas industry need to improve its management and decision-making abilities in an increasingly uncertain and complex world and with a history of financial under-performance.  The motivation for this program is rooted in two observations of the business climate surrounding the oil and gas industry. The first is that over the past two decades many oil companies have consistently under-performed in returning forecasted economic metrics that were the basis of their investment decisions.  This implies a systematic over-estimation of returns and/or under-estimation of the risks of loss.  Indeed, there is growing evidence of a direct relationship between consistent, accurate assessment of uncertainties and risks and the creation of value, resulting in improved financial performance.  Recent papers by Simpson et. al. and Jonkman et. al. indicate that this is impacting current business practices. Decision–makers need to make smarter decisions using better assessments of value that capture uncertainty and their ability to make a trade-off between reducing it and managing its impacts.  
The second observation is that the search for improved margins, often by merger, down-sizing and reduced cycle-times, is making it imperative for many companies to do more with less.   They need to make cheaper, faster decisions that use an appropriate level of technical analysis with the acquisition of appropriate data (type, quantity and quality). 
1.3. Graduate Attributes
The aim of this program is to provide a sound educational foundation to students who wish to prepare themselves to take on supervisory, managerial and leadership positions in the petroleum exploration and production industry. The program prepares individuals for a career addressing critical technical and managerial needs in petroleum industry decision-making. 

By the time of graduation, the graduates of this program will possess the following:

a) Knowledge

· comprehensive knowledge of risk, uncertainty and management practices in the petroleum exploration and production industry

· a good understanding of technical, operational and financial management in the industry

b) Analytical ability 
· the graduates of the program will not only be able to adapt to the rapidly changing environment in which the industry operates, but be able to lead such change 

· the ability to formulate corporate compatible investment strategies, taking into account the opportunities, risks and constraints 

c) Communication skills

· the ability to craft logical and persuasive presentations and reports 

d) Ability with computers and management software

· the ability to harness information technology, to gather information and direct technical professionals 

· familiarity with major financial, statistical and management software relevant to the industry 

Given that the program culminates with a higher degree from a Norwegian university within petroleum engineering, it will satisfy the requirements for acceptance to a doctoral program within the same discipline.
1.4. Admission Requirements
This specialization is a part of the existing Master of Science in Petroleum Engineering degree for which the admission requirements are:

BSc in petroleum engineering including at least 30 SP of mathematics or statistics. Applicants with work experience are preferred. English language proficiency at a level of a score of at least 500 on the TOEFL test or 5.0 on the IELTS test. Some applicants are exempt from the need to take an English language skills. Please consult http://international.his.no for more information.
2. Program Structure
The general structure of the master program (ref Fig. 1) is given by the existing master of petroleum engineering program and all of the elements in that program apply. Within the master program there’s a specialization option covering 30sp, 25 out of which are assigned to compulsory courses and 5 on electives, on petroleum management topics.

Given the industry’s unique challenges of managing and optimizing large, and extremely uncertain, capital investment, the program has a major focus on managing the key assets of the industry and on decision-making under uncertainty.

[image: image2.png]se s s s s s s
m ECTs ECTs ECTs ECTs ECTs ECTs
IMPESSD IMoT320 IMpEaso IMPE110 IMPES10 |&ma1s0
1 [Fundamental well  Mathematical [Modern wel design [Reservoir geology ~ |PVT-analysis IMatematical
Imechanics Istatistics - (9] IModelling 1
lpetroleum
[Elective™ IMPE4sD IMPE130 IMPE4SO IMPE110 IMPE3a0
2 IMultiphase flow in  [[Production [Directional drilling ~ |Reservoir geology ~ [Reservair simulation
lpipes ftechnology land drilstring 2) |- introduction
IMINi00 MINL10 IMPEYYY IMPEXXX [Elective®
3 [mvestment [Project l0il and gas [Decision analysis for petroleum
lanalysis Imanagement Iresources and
IMPEMAS
4 |master thesis
compulsory topics - petroleum
compulsory topics - management
electives
master thesis
* Electives

Must be pre-approved by the department





Figure 1 - Program structure
The courses for the petroleum management specialization are:

I. Compulsory courses
· MPE XXX  -
Decision Analysis for the Petroleum Industry (10 SP) 
· MPE YYY -
Oil & Gas Resources and Reserves (5 SP)

· MIN 110 -
Project Management (5 SP)
· MIN 100 -
Investment Analysis (5 SP)
MPE XXX and MPE YYY are new courses at UoS. MIN 100 and MIN 110 are today offered in Norwegian by the department of industrial economics, risk and planning (IØRP) and will be translated and offered in English.

3. Course Delivery and Assessment
3.1. Course Delivery
Courses will be semester based and will be delivered through a combination of lectures, individual and group exercises, and presentations. Case studies will be included whenever they are relevant and suitable.

The lecturers will include experienced education professionals within the Faculty of Science and Technology at the University of Stavanger. Complementing the core academic staff are industry professionals selected to provide added depth, experience and global diversity to the program.
All lectures will be given in English.
3.2. Assessment
The assessments for the specialization will follow the assessment forms used within the master of petroleum engineering program, the most common being a combination of project work and final exam.
4. Course Descriptions
Below we provide course descriptions for the two new courses in the proposal. The course descriptions for the existing courses are available from the Faculty of Science and Technology.
4.1. Compulsory Courses

	MPE XXX - Decision Analysis for the Petroleum Industry


	Study points:

10
	Study point reduction for:

This is a new topic and there are, to our knowledge, no other courses within the University of Stavanger that covers the same topic. The topic, in some form, is included in several of the petroleum management masters programs offered at other universities. It is a common topic in university faculties focusing on decision analysis, investment sciences or management science.


	Number of semesters:

1
	Start:

Third semester after start of the master program.
	Responsible person:

Reidar B Bratvold


	Prior knowledge:

Petroleum- and mathematics knowledge equivalent to a B.Sc. degree in petroleum engineering.
Completed first year of the master of petroleum engineering degree.
	Part time students:

The course is open to part time students on an individual basis. Part time students must be approved by the instructor prior to semester start.


	Open to:

Students attending other master programs at the UoS may attend and complete the course.

Students attending other master programs at other universities may attend and complete the course.

Part time students, including industry employees, may attend and complete the course. 
Admission to attend and complete the course for all categories mentioned above is based on an individual application and approval prior to the start of the semester.

Access is limited by a limited number of seats in each of the above categories.



	Objective:

There are many uncertainties inherent in the oil and gas business, both in assessing current “states-of-the world/nature” and in predicting future events.  Consequently, there will be a strong emphasis on evaluating the impacts of uncertainty, including risk-analysis, valuing the options of acquiring information to reduce uncertainty and/or of designing flexibility into plans to manage risks or exploit upside potential. 
A common characteristic of the upstream petroleum industry lifecycle is that decision problems involve a sequence of decision over time as event unfolds and learning occurs. These types of problems are sometimes referred to as “dynamic decision problems,” “flexible decisions” or “real options.” In the second part of the course we will use decision analysis to address these problems.
The skills learnt will be applicable to exploration and production decisions and from relatively small investments, such as whether or not to core a well, to major field development or exploration program decisions.  There will also be a strong component on strategic decision-making where multiple-objectives must be satisfied.



	Course Content:
· Decision-making Process

· Objective hierarchies

· Multi-Objective Decision Making

· Review of basic probability and statistics concepts and techniques

· Review of project economic evaluation

· Decision Criteria
· Influence Diagrams and Decision Trees

· Value of Information 

· Monte Carlo Simulation 
· Sensitivity and Risk Analysis 
· Scenario assessments
· Preference theory 
· Psychological and judgmental aspects of decision-making
· Dynamic decision problems

· Value of Flexibility
· Stochastic processes – Geometric Brownian Motion and Mean-Reversion

· Real Option Valuation
· Market Based Valuation

	Required Material:

· R. Clemen and T. Reilly, Making Hard Decisions with Decision Tools Suite, 1st Edition, Duxbury Press, 2000.
· T. Copeland and V. Antikarov, Real Options, Texere, Revised 2003

· A course reference containing relevant papers

· Software:

· MS Excel

· Student version of DPL 6.0 and @RISK (@RISK included in the Clemen and Reilly book)



	Course Delivery:
The course will be taught through lectures.  There will be a number of problem sets and cases. Use of the computer will be an essential part of the course.


	Assessment:

Written exam (4 hours) with letter grade – weight = 50%.

Two compulsory project assignment to be finished prior to the final exam 
– weight = 50%. 
A single letter grade will be given for the entire course.



	MPE YYY – Oil and Gas Resources and Reserves


	Study points:

5
	Study point reduction for:

This is a new topic and there are, to our knowledge, no other courses within the University of Stavanger that covers the same topic. The topic, in some form, is included in some of the petroleum management masters programs offered at other universities


	Number of semesters:

1
	Start:

Third semester after start of the master program.
	Responsible person:

Reidar B Bratvold



	Prior knowledge:

Petroleum- and mathematics knowledge equivalent to a B.Sc. degree in petroleum engineering.
Completed first year of the master of petroleum engineering degree.
	Part time students:

The course is open to part time students on an individual basis. Part time students must be approved by the instructor prior to semester start.


	Open to:

Students attending other master programs at the UoS may attend and complete the course.

Students attending other master programs at other universities may attend and complete the course.

Part time students, including industry employees, may attend and complete the course. 
Admission to attend and complete the course for all categories mentioned above is based on an individual application and approval prior to the start of the semester.

Access is limited by a limited number of seats in each of the above categories.



	Objective:

Most of the world’s natural resources are owned and managed by countries. Their goal is to convert these resources into lasting values to their societies. They commonly leverage their national oil companies or partner with public oil companies to maximize the value creation from their natural resources.

A key measure of the health of an oil and gas enterprise, and a vital piece of information for prospective owners or investors, is the current quantity of the resources at its disposal and its ability to replace those resources as they are depleted.

Whether involved in exploration or production, the topic of reserves will be an acute issue for any manager, or potential manager. The definitions of oil and gas resources and reserves and the distinction between the two will be addressed.

This course will help the participants understand the strengths and weaknesses of the various different reserves estimating methodologies, including deterministic and probabilistic methods, and the applicability of these methods. A thorough understanding of proved, proved plus probable and proved plus probable plus possible reserves will be gained.



	Course Content:
· Reserves definitions
· Technical vs. Economic reserves
· Reserves estimating methodologies
· Deterministic vs. probabilistic approaches

· Applications of reserves data

· Price sensitivity

· Reporting requirements (Norway and SEC)



	Required Material:

· A course reference, approximately 150 pages, containing a number of papers

· Software:

· MS Excel

· Student version of @RISK 



	Course Delivery:

The course will be taught through lectures.  There will be a number of problem sets and cases. Use of the computer will be an essential part of the course.


	Assessment:

Written exam (4 hours) with letter grade – weight = 70%.

One compulsory project assignment to be finished prior to the final exam 
– weight = 30%. 
A single letter grade will be given for the entire course.



	MIN 110 – Project Management


	Study points:

5
	Study point reduction for:

MIN 110 - Prosjektledelse


	Number of semesters:

1
	Start:

Third semester after start of the master program.
	Responsible person:

Hans Jacob Fevang
External teacher:

Per Willy Hetland, Statoil



	Prior knowledge:

Petroleum- and mathematics knowledge equivalent to a B.Sc. degree in petroleum engineering.
Completed first year of the master of petroleum engineering degree.
	Part time students:

The course is open to part time students on an individual basis. Part time students must be approved by the instructor prior to semester start.


	Open to:

Students attending other master programs at the UoS may attend and complete the course.

Students attending other master programs at other universities may attend and complete the course.

Part time students, including industry employees, may attend and complete the course. 
Admission to attend and complete the course for all categories mentioned above is based on an individual application and approval prior to the start of the semester.

Access is limited by a limited number of seats in each of the above categories.



	Objective:

Give the student an overview of Project Management fundamentals, particularly the extraordinary characteristics of projects, such as uniqueness, one of a time aspects etc.; i.e., what makes projects different to other tasks, are being highlighted.


	Course Content:
The main themes are: Historical development - Projects as complex tasks - Projects as temporary organisations - Projects as intentional social systems - Techniques for planning and control - Organisation and leadership - From project management to management of projects - Programmes and other clusters of projects

	Required Material:

· Paul D. Gardner "Project Management. A Strategic Planning Approach" (322 p) Palgrave Macmillian (2005)
· A course reference, approximately 100 pages, containing a number of papers



	Course Delivery:

The course will be taught through lectures, 3 hours per week, and problem solving sessions, 1 hour per week.


	Assessment:

Written exam (4 hours) with letter grade – weight = 100%.

A single letter grade will be given for the course.



	MIN 100 – Investment Analysis


	Study points:

5
	Study point reduction for:

MIN 100 - Investeringsanalyse


	Number of semesters:

1
	Start:

Third semester after start of the master program.
	Responsible person:

Responsible: 

Ragnar Tveterås and 
Hans Jacob Fevang


	Prior knowledge:

See description of: MIN 100 - Investeringsanalyse
	Part time students:

The course is open to part time students on an individual basis. Part time students must be approved by the instructor prior to semester start.


	Open to:

Students attending other master programs at the UoS may attend and complete the course.

Students attending other master programs at other universities may attend and complete the course.

Part time students, including industry employees, may attend and complete the course. 
Admission to attend and complete the course for all categories mentioned above is based on an individual application and approval prior to the start of the semester.

Access is limited by a limited number of seats in each of the above categories.



	Objective:

See description of: MIN 100 - Investeringsanalyse.


	Course Content:
See description of: MIN 100 - Investeringsanalyse

	Required Material:

See description of: MIN 100 - Investeringsanalyse 

	Course Delivery:

See description of: MIN 100 - Investeringsanalyse.


	Assessment:

See description of: MIN 100 - Investeringsanalyse.



4.2. Master Thesis

	Emnekode og emnenavn:

MPEMAS: Master- thesis



	Study points:

30
	Study point reduction for:

None


	Number of semesers:

1
	Start:

Fourth semester after start of the master program.
	Responsible person:

To be decided prior to the start of the program.

Temporary responsible:
Group consisting of: 

Reidar B Bratvold, Svein Skjæveland and Hans Jacob Fevang


	Prior knowledge:

Completed and passed all topics in 1st and 2nd semester of the master program.
No more than one course not completed from 3rd semester. 

	Part time students:

Not open to students who are not enrolled in the masters program.


	Open to:

The course is open to students who have completed the first three semesters of the master of petroleum engineering program.



	Objective:

The objective of the masters thesis is for the students to be able to apply scientific methods in an applied setting. Furthermore, the students should be able to select suitable theoretical tools and methods and should be able to identify the most relevant parts of the chosen task. It is also important that the students are able to clearly and efficiently communicate their results. 


	Course Content:
The thesis will constitute, in both volume and depth, the equivalent of a semester of full time work. As a general guideline, the thesis should be no less than 50 type written pages but no more than 100.
The thesis should be an independent and original pice of work. 


	Course Delivery:

The thesis consists of independent work.
A thesis advisor will be assigned. The choice of topic for the thesis will guide the selection of advisor. The student may have a wish for a particular advisor but the final decision remains with the department of petroleum engineering.
Collaborative work with the industry is encouraged but requires approval from the advisor.
The student is entitled to up to five advisory sessions during the thesis work with a total upper limit of 30 hours per student. This time includes required reading for the advisor. Each session may vary in length but the emphasis should be on a thorough discussion of the thesis between the student and the advisor.


	Evaluation:

The thesis will be evaluated by the advisor and an external examiner. A letter grade is assigned.
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