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Foreword   
 

Qualified assessment of the future global energy security is complex and involves 
many uncertainties. At the same time, we depend on them for rational planning and 
policy decisions. Factors such as population growth, employment, migration and 
rising prosperity is driving the development within the limits of environmental 
sustainability and access to resources such as energy and water. All these factors 
interact and make demands on tomorrow's technology, politics and economics.  
 
One of the tools we currently use to manage energy-related problems is energy 
scenarios.  
 
Today's seminar will describe how the different organizations are working on energy 
scenarios with a focus on the following key areas: 

• In which way are different energy scenarios built up, which parameters are 
included, and perhaps even more interesting, which are excluded? 

• What do the different scenarios tell us and what implications may they have 
globally and regionally? 

In which way are the results of various energy scenarios used as a basis for policy 
decisions related to energy and climate? 
 
Speakers: 

Gunnar Jungk 
Senior Legislative Advisor, European Government Affairs, BP 

 
Shilpa Rao 

Researcher, International Institute for Applied System Analysis (IIASA) 

 
Terje Sørenes 

Senior Economist, Norwegian Petroleum Directorate 

 
Malin Lagerquist 

Executive Officer, System Analysis Department Unit, Swedish Energy 

Agency 
 
 
 
Detta referat är ett sammandrag av seminariet skriv et av NOG:s sekretariat.  
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Gunnar Jungk, Senior Advisor at BP, held a presentation titled World Energy Situation – 
Today´s trends and tomorrow’s challenges. Gunnar started by giving a brief presentation of 
BP, which is a company that is about hundred years old and the 11th largest in the world at the 
present. They employ 92,000 people in more than 100 countries and process about 3.8 million 
barrels oil equivalent a day.  
 
Gunnar sees climate change as one of the biggest challenges for this century, especially since 
it is accompanied with a growing world population and constrains in the supply of oil, gas and 
coal. These challenges are however manageable, and the key factors for this is technology 
development and development of functioning energy policies. According to Gunnar, peak oil 
production is not the issue for the near future. There will be oil for at least 40 more years and 
gas for about 50 years. The question is rather were this oil is located and how supplies can be 
developed and brought to market. 
 
A prognosis from the International Energy Agency (IEA) predicts that the energy demand 
will rise with 45 % until the year 2030. A dominant share of the increase is expected to be 
supplied by fossil fuels. Changes in the energy demand and supply is a slow process.  
 
According to Gunnar there is enough oil to fill the future demand, and the OPEC will be 
supplying a growing share of this. The oil reserves of the world at the end of 2008 were 1,400 
billion barrels and 56 % of this was situated in the Middle East, which is believed to stay in a 
leading position in the world’s oil production. The European possibilities to find new oil 
resources of importance are mainly concentrated in Russia and the Caspian Sea, however 
being of lower quality and in need of more processing than the reserves in the Middle East. 
 
The latest edition of BP Statistical Review of World Energy was released in June 2009. It 
contains statistics of reserves, production, consumption and prices of energy divided into 
different carriers. The review shows that the three largest energy markets (North America, 
Europe and Asia Pacific) are consuming 78 % of the world’s oil, but hold only 10 % of 
reserves. There is also a large dislocation of supply and demand in gas, less so in coal. 
Investments infrastructure will therefore be of big importance for the future. There is also a 
major imbalance in the product markets; gasoline is traded westward to the US, while Europe 
depends on gasoil/diesel imports from the East.  
 
Europe has a variety of supply options of gas, and  there are several initiatives to increase the 
flexibility of  supply. For this to be possible, Gunnar states, market liberalization is a key 
aspect.  
 
The increase of carbon dioxide in the atmosphere is alarming and there is no need to wait for 
more research, instead we have to act now. The challenge for BP is finding out how much 
fossil fuel the atmosphere can handle. Besides that they invest in renewable energy and CCS 
projects. Gunnar states that it is of importance to have a realistic idea of the contribution from 
renewable energy, and that even the most optimistic estimations do not believe that renewable 
energy can contribute with more than 10 % of the energy demand by the year 2030. Bridging 
technologies are therefore essential; CCS could make an important contribution, possibly 
dealing with as much as haft of the carbon dioxide reduction that is needed. Gunnar 
concluded the presentation saying that he is optimistic for the future and that he believes that 
energy companies can make an important contribution when dealing with climate change 
issues. 
  

Gunnar Jungk, Senior Legislative Advisor, European Government Affairs, BP  
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Shilpa Rao is a researcher at the IIASA, which is an international research institute situated in 
Austria. The title of her lecture was Global Challenges: The energy perspective. Shilpa 
mainly works with greenhouse gas scenarios and sustainable development. IIASA started in 
the seventies as a bridge between the east and west during the cold war. Today the IIASA has 
18 member countries, Sweden being one of them, and they work with different issues of 
global change for the benefit of the public the scientific community, and national and 
international institutions. 
 
Shilpa states that there are many challenges for the future energy supply. The most important 
challenge is to provide energy for the two billion that today have almost no access to 
commercial energy at all. There is an imbalance between the north and south part of the world 
and energy is strongly connected with food resources. Energy poverty is common e.g. in 
Africa and India. To illustrate this, pictures are shown of two families and the food that they 
consume during one week, one being a Sudanese family living as refugees in Chad, and the 
other a German family. Shilpa reminds the listeners of the importance of having these kinds 
of pictures in mind when discussing the global energy situation. Afterwards a mapping of the 
global energy access is shown by satellite pictures of the earth at night, thus showing which 
regions that use most of the electric light.  
 
There are links between poverty, overpopulation and pollution. Exposure to pollution has 
effects on the public health  as shown by estimates of mortality rates in China related to 
pollution of different kinds.  
 
According to Shilpa there are however positive trends that can be seen, taking the previous 
presentation from Gunnar Jungk at BP and their investment in renewable energy as an 
example of the changes that are occurring. Another example given is the state of Hawaii that 
aims at deriving 70 % their energy from renewable sources by the year 2030. Technological 
learning is important, demonstrated by statistics of the global increase in investments in 
technologies for renewable energy and the decrease of the ethanol price due to increasing 
investments. 
 
After a presentation of the historical development of the global primary energy usage, Shilpa 
presents examples of IIASA’s scenarios regarding  future energy usage. The assumptions for 
the scenarios vary regarding economic development, technology change and population 
development. However, the world population is assumed to decrease sooner or later in all of 
the scenarios. Also the energy intensity is assumed to decrease in all of the scenarios. The 
energy use until year 2100 in the different scenarios vary substantially, with renewables 
taking a larger share of the total, particularly in the environmentally more ambitious 
scenarios. The concentrations of greenhouse gases are however increasing in all of the 
scenarios, causing the mean temperature to increase more than 2.5 degrees Celsius even in the 
most optimistic scenario. Shilpa thereby concludes that unless the COP 15 in Copenhagen can 
perform miracles it is already too late to prevent large scale effects due to climate change. 
 
 
Aa number of changes  need to be carried out to approach a more sustainable future. Key 
technologies are CCS, also from biological sources, fossil fuel switch from coal to gas. 
Nuclear energy will be an important contributor to a low carbon future Land-use change and 
behavioral changes to reduce demand are important factors. Substantial investments in 
renewable techniques are also of big importance as well as in infrastructure and grids to 

Shilpa Rao, Researcher, International Institute for  Applied System Analysis  
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facilitate these changes. Contributions will also have to come from, and investments be made 
in, developing countries already in the short term.   
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Terje Sørenes from the Norwegian Petroleum Directorate (NPD) held a presentation titled 
Energy Scenarios for a Sustainable Future – The Norwegian Continental Shelf. The 
Norwegian Petroleum Directorate was established in 1972 and reports to the Ministry of 
Petroleum and Energy. Their mission is “creating the greatest possible value for society from 
the oil and gas activities by means of prudent resource management”. They follow-up and 
inspect the larger oil fields of Norway, take initiatives for better resource management as well 
as produce analysis and forecasts of the resources.  
 
Terje presents the basic figures regarding the Norwegian oil production. At the present 
Norway is the 6th largest exporter of oil in the world (including NGL/condensate) and the 3rd 
largest natural gas exporter. The production has reached its peak a few years ago and has 
decreased during the last few years. The top 5 importers of Norwegian oil in 2008 where 
United Kingdom, Netherlands, France, Germany and Sweden. Importation of natural gas is 
almost the same except for Sweden.  
 
Terje states that the Norwegian gas export to United Kingdom has contributed to reducing the 
emission of carbon dioxide since United Kingdom have been able to reduce their usage of 
coal.  
 
The Norwegian Continental Shelf has had a rapid growth of fossil fuel production during the 
last 40 years. According to Terje Norway still have reserves and resources to be a significant 
exporter for the next 40 years as well. They have by far the largest reserves in Europe. Seen in 
a global perspective, however, Europe has a small portion of the resources in comparison with 
Middle East.  
 
Terje refers to the outlook from the International Energy Agency (IEA) saying that the 
demand for energy will increase with about 45 % up to 2030. Therefore he concludes that 
there will be dependence on fossil fuel also for the next 40 years. This will lead to 
environmental challenges, especially climate change, which needs international agreements 
and measures. Terje however tells the listeners not to have to high expectations for the COP 
15 in Copenhagen since it is only the start of a process to reach a new agreement.  
 
The NPD released a report in September 2009 regarding the petroleum resources on the 
Norwegian continental shelf and the challenges they are facing. The report shows that 
technology development is needed to be able to extract more of their oil resources. The 
Barents Sea has environmental challenges making it difficult to operate in the area. The 
Norwegian Sea likely has more gas and condensate resources, but due to the geological 
conditions it is difficult to explore. As for the North Sea the larger fields are already explored 
and the remainder are small fields. Because of this Norway has not opened any large fields 
since 1994, but Terje believes that there are resources to be found and NPD is hoping to open 
new areas in the future. This is however planned to be done with caution and not all at once.  
 
Terje presents a few different forecasts about the oil price that have been made during the last 
50 years. The conclusion is that they are in most cases far from coming true. However, Terje 
suggests that making scenarios might still be of importance even though most of them will not 
come true, quoting the French oil executive Pierre Wack who said that “The point in not so 
much to have one scenario that ´gets it right´as to have a set of scenarios that illuminates the 
major forces driving the system, their interrelationships, and the critical uncertainties”. 
 

Terje Sørenes, Senior Economist, Norwegian Petroleu m Directorate  
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Merging the resource uncertainty, possible climate policies, and different price expectations 
to scenarios for production on the NCS, provides a broad range of outcomes. In the low 
resource scenarios, NCS role as an important petroleum province will decline rapidly towards 
2050, while in the more resource optimistic scenarios NCS will remain an important 
producing region for decades.   
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Malin Lagerquist is Executive Officer at the Department of system analysis, Swedish Energy 
Agency and held a presentation on the topic Policy making and Energy scenarios. A 
presentation of the Swedish legislation process was given and the electricity certificate system 
was used as a case study of an ongoing political work within the energy field.  
 
Malin starts by discussing the importance of evaluation of the present situation as a basis for 
decision making. The assessments can tell us whether or not we are on the right path. The 
scenarios for the future can tell then us where we will be if we continue in the same direction. 
Furthermore, assessments are partly performed because Sweden has obligations under the 
Kyoto protocol, and therefore need to be able to present statistics of the energy usage. 
 
Energy scenarios can be used in the Swedish legislation process on different levels. It can 
indicate that an action is needed, leading to a proposal to the parliament. When the 
parliamentary committee gathers, the scenarios can be used as a basis for discussion. Finally 
the scenarios can be used when implementing a new law or regulation.  
 
The electricity certificate system was introduced in 2003 to increase the share of renewable 
energy production in Sweden. Certificates are given to the producers of electricity out of 
renewable energy. Theses certificates can then be traded and the producers are thereby given 
an additional income. To make sure that there is a demand for the certificate, the suppliers of 
energy are obligated to buy certificates in proportion to the amount of energy that they sell. 
 
The government wants to increase the amount of renewable energy further, so that it reaches 
25 TWh by the year 2020. Therefore the Swedish Energy Agency was asked to make 
scenarios for what this means for the certificate system. For this to be possible a prognosis of 
the energy usage and production was needed.  
 
Malin shows the results of the scenarios that were made. A graph illustrates the proposed new 
quota that is needed to reach the goals. This information has been presented to the 
government and at the moment a discussion is going on. A suggestion for the parliament is 
expected and this will likely lead to a long discussion before any decision can be made. And 
even though the scenarios that where made will not always lead to an actual decision being 
made, they will start a discussion, which Malin believes is always a good thing.  

Malin Lagerquist, Executive Officer, Swedish Energy  Agency  


