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Abstract
A governmental election will be held in the fall of 2021 in Norway. The interest in energy and
energy politics has been increasing and will be an essential topic for this election. However,
the political parties have a wide range of politics regarding energy, renewable energy,
pollution, and the environment. The political statements include several forms of energy
production, usage, limitations, demands, and incentives.
The politics are often vague and may not give a clear and consistent answer to what the
political parties will do. Moreover, with a wide range of politics and nine political parties, it
can be challenging for the public audience to interpret and understand the politics. Using the
IFE-TIMES-Norway model, this thesis will translate and process the pollical data, then
present key findings clearly and understandably.
The model uses political data on energy production, transmission, export of energy, and enduse demand to simulate how the politics will affect the Norwegian energy system. The data
allows predicting how politics will affect the growth in the energy system, the changes in the
energy mix. The results also show and compare the type of electricity production used in the
future energy system. Comparing different political parties with different politics on
production, demand, and import and export of electricity give some trends regarding the
electricity price.
Norway also has clear goals of reducing CO2 emission by 50% in 2030 and carbon neutrality
in 2050. However, some results may indicate that the political parties do not do enough to
reach the goals of CO2 reduction.
Despite the different politics, the modeling results show that the difference between the
political party and their energy politics may not have the impact that was believed.
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1 Background and Introduction
1.1 Introduction
The Norwegian energy system is the fundament for Norway´s economy, the standard of
living, and social goods. It provides the security and standard of life the population expects.
With Norway’s unique nature and landscape, the electricity in the Norwegian energy system
is almost entirely based on renewable energy due to electricity production from hydropower.
Already in the 1800s, the Norwegian industry used water turbines [1]. Throughout the 1900s,
Norway started electricity production through hydropower from both reservoirs and flowing
rivers[1]. The production has made electricity a considerable part of our energy system [2].
The focus on environmental issues has been increasing for the last years and is now an
essential part of the political agenda. There has been much focus on the oil and gas industry
on the Norwegian shelf, especially regarding exploration. The focus will probably increase
after the International Energy Agency (IEA) released a new report on net-zero by 2050
emission in the energy sector that states that there will be no need for new exploration after
2021 [3]. However, with an increasing demand for energy - especially renewable energy, both
in Norway and in the rest of the continent, the need for more production and new solutions are
growing [4]. Norway is also in a position to export more electricity and help Europe reach its
renewable goals. Alternatively, less export and lower electricity prices can contribute to
Norway's increased industry and economic growth.
The Norwegian energy system is in constant change due to political decisions. A variation of
politics with different focuses is pulling the energy system in different directions. Politics can
be complex and vague, and these changes may be hard to understand from a public view.
This thesis will investigate the impact different political parties have on the Norwegian
energy system and propose an energy politic analysis to present how the parties differ. To
understand the different impacts politics may have on the Norwegian energy system and
predict how this politics will affect the future energy system, the IFE-TIMES-Norway model
is used. The model will simulate what would happen if the parties were to have the majority
of the votes alone in a 10- and 30-year period.
1
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1.1.1 Background
In the fall of 2021, an election for the Norwegian parliament, the Storting, will be held. The
results will determine who is controlling the politics in Norway for the next four years.
Before every election, all the political parties make a new political manifesto. These
manifestos cover a wide range of politics in all the different political areas. These manifestos
are often more than a hundred pages, and with nine political parties, it is hard for the public to
understand the politics and the difference between them fully. The political parties also tend
to focus on some chosen topics but often have opinions on a broader set of politics.
In the last few years, energy, especially renewable energy, has become an important topic in
public media and political debates. Most political parties have explicit opinions on some
issues, like onshore wind power, but may leave other essential topics, solar power or
bioenergy. Without the politicians promoting the topics, the voters may not know how the
political parties plan to rule in different cases.
To achieve the goals of the Paris agreement at the same time as the energy demand is
increasing, new power sources, technologies, and solutions must be initiated. Moreover, the
initiation must be done simultaneously as a stable power grid needs to be ensured, both when
it comes to the current power load and the future growing demand.
Since politics are the expression of political parties whose representatives are chosen in
political elections, it is essential to provide the public with a comprehensive and politically
neutral study that can be easily read and understood.
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1.1.2 Problem Definition
The primary objective of this thesis is to investigate and analyze how the different politics in
Norway will affect the Norwegian energy system in a 10-year and 30-year period and present
the results in a way that a public audience can easily understand.
To do so, the thesis will be answering the following questions:
RQ1: How will different Norwegian politics affect the Norwegian energy system?
RQ2: Is the modeling tool IFE-TIMES-Norway suitable to perform an energy political
analysis?
RQ3: How can the result be used to present the difference between the political parties for a
public audience?
RQ4: Can the result impact the public understanding of the energy politics of the Norwegian
parties?

1.1.3 Approach
In order to compare and evaluate the politics, a comprehensive analysis of all the political
manifestos will be done. The analysis includes all the Norwegian political parties represented
at the Storting. To ensure the thesis's credibility, political neutrality without any reflections of
a political standpoint or personal opinion is essential. Therefore, all data used in the thesis are
from the political parties’ public manifestos.
The exceptions apply to the political parties that have not voted over their political manifesto.
In these cases, the draft of the manifesto is used. The drafts are made by a committee in the
political party and are assumed to be very similar to the final public manifesto. The drafts also
contain notes on topics that are up for internal debate; in these cases, the primary suggestion
has been used. No other data, political proposals, reports, or other sources of political
standpoints are used.
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To be able to use the politics, each statement of each political manifesto has been considered
and quantified into a political scale. The scale measures the statements from -5 to 5, where -5
is very unfavorable to the subject, 0 is neutral, or the subject is left out of the manifesto, and 5
is very favorable to the subject. This scale has been used throughout the whole thesis.
The IFE-TIMES-Norway model is used to look at the different outcomes of the politic. The
IFE-TIMES-Norway model was developed by the Institute for Energy Technology (IFE)
together with the Norwegian Water Resources and Energy Directorate (NVE). The model's
development started in 2017 and is based on an earlier version of TIMES-Norway (2009) and
the MARKAL-Norway (1992) models. The model is still under development, and this thesis
is using version 3.0. [5]. Each political parties’ politics has been made into a scenario and run
through the model. The model runs with Gams and Veda.
The results of the model will be presented graphically to make it easily understandable and
easy to compare. The results that are brought forward are assumed to be of interest to a public
audience, such as electricity prices.
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1.1.4 Assumptions and limitations
Some assumptions and limitations are made for the simplification of the thesis.
•

The thesis will only consider Norwegian politics and the Norwegian energy system.
The thesis will examine the import and export of energy but not consider other
countries' production or demand.

•

Only politics from the political parties represented at the Storting today are studied.
All other political parties are considered too small for the upcoming election.

•

Some of the political parties have not published their official political manifest for
2021 – 2025. In these cases, the latest draft of the political manifest has been used.
This applies to Rødt, Senterpartiet and Høyre. Lastly, Miljøpartiet De Grønne´s and
Sosialistisk Venstreparti´s manifesto is approved but has not been proofread.

•

Svalbard will not be considered in this thesis as the islands are not connected to the
Norwegian mainland.

•

Off-grid solutions are not considered in this thesis.

•

Due to the model´s limitations, all offshore activities, including oil and gas platforms
with production, offshore wind farms, and other offshore activities, will be excluded
from this thesis. The only exception is the electrification of offshore installations
connected to the onshore power grid.

•

Due to the model’s limitations, district heating is not a part of the scenarios. The
politic on district heating is mentioned, but all the scenarios are run with the model’s
base assumptions. Several of the political parties do also not have politics on the topic.

•

Due to the model´s limitations, nuclear power is excluded from the thesis.

•

Bio-coal has a wide range of politics and, and it is challenging to participate the
politics on this subject. However, it is assumed that a large part of the politics on biocoal is for CO2 storage. Therefore, Bio-coal will be rated equally with other bioenergy,
even when political parties have specific bio-coal politics.
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1.2 Thesis Structure
The structure of the thesis with all the main chapters is here briefly described.
Chapter 1: Background and Introduction
In this chapter, an introduction to this thesis is given. Then, the chapter presents the research
questions and how the research has been conducted to answer these questions. Finally, this
chapter also presents the assumptions and limitations of the thesis.
Chapter 2: Energy Politics
Chapter 2 presents the Norwegian energy system. It goes through the basics of an energy
system with theoretical background before presenting the Norwegian energy system and its
unique integration with hydropower. Furthermore, this chapter will present the Norwegian
political system and the political parties represented today.
Chapter 3: Methodology
This chapter covers the method used for the thesis. It covers how the politics have been
quantified and prepared for the model. It also explains the model, its structure in detail, and
how it is used to perform an energy political analysis.
Chapter 4: Politics
In this chapter, all the relevant politics are presented. This is the result of the political study of
the manifestoes. Each subject in the model is presented with all the political parties’
standpoints and the political quantification. This chapter provides an easy way to read,
understand and compare what the different parties will do for each political topic. This
enables the reader to compare and understand the difference between the political parties for
each subject.
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Chapter 5: Modelling Results
In the results chapter, the result from the modeling is presented. The chapter covers the results
considered to be answering the researching questions. Each topic presents the findings for
easier comparison. The presentation makes it possible to understand how the parties’ politics
differ and how they will affect the Norwegian energy system if elected.
Chapter 6: Discussion
In this chapter, the results from Chapter 5: Modelling Results will be interpreted and
discussed. The chapter will answer the research questions based on the results presented.
Finally, the chapter will compare and evaluate how different political parties will affect the
energy system.
Chapter 7: Conclusion
In this chapter, the main findings of this thesis are presented, together with the conclusions.
The chapter also includes suggestions for future work on the subject.
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2 Energy Politics
This chapter presents the Norwegian energy system and the Norwegian political system and
presents the theoretical background on these systems. When going through the energy system,
a general approach is made before specifying what is unique with the Norwegian energy
system.

2.1 The Norwegian Energy System
An energy system is a vast term with various meanings in different cases. However, according
to the IPCC Fifth Assessment Report, an Energy System can be defined as “all components
related to the production, conversion, delivery, and use of energy” [6]. This gives an
understanding of the complexity of the energy system without any specifics.
Another way to understand the energy system is explained in a document H-Holger, Rogner
from the International Institute for Applied System Analysis, Royal Institute of Technology,
Stockholm, where an energy system is presented through seven steps, from the source of
energy to the end-user [7]. The seven steps are the following:
Sources – The sources of an energy system are what nature provides. It can be coal, oil,
natural gas, sunlight, uranium, wind, or biomass.
Extraction Treatment – The extraction treatment is the process of harvesting energy from a
natural source. This can be a coal mine, hydro dam, oil rig, beneficiation of materials, or
processes like liquefication or gasification.
Conversion Technology – Conversion technologies are the energy sector, and they are
covering the conversion of the sources into usable energy. This is done by using hydro
stations, thermal power plants, oil refinery, photovoltaic, etcetera.
Currencies – The energy is converted into currencies. This is done so the energy can be used
and transported. The currencies can be considered fuels and can be electricity, gasoline,
methanol, methane, coal, or heat.
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Distribution – The distribution of energy depends on the form of the energy but is typical via
trucks, railways, district heat grid, electricity grid, or gas lines.
Service Technology – Service technology is the last infrastructure that uses the currencies to
provide the end-user with the service that they want. It can be roads, buildings, factories,
aircraft, computers, cell phones, microwaves, automobiles, and other infrastructure and
technologies.
Service – Services are the products that the end-users want. The services can be
transportation, communication, heating, cooling, health care, security, production of
consumer goods, etcetera.

Figure 1 - Illustration of an energy system[8]
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When it comes to the Norwegian energy system, the Norwegian Ministry of Petroleum and
Energy has a model with indications of the scale on both production, transportation, and usage
(Figure 2). The model includes all the Norwegian energy sources, the conversion, import,
export, losses, and usage.
The model gives an illustration of the Norwegian energy mix. For electricity production,
regulated hydropower is the primary source, with unregulated hydropower close behind.
Wind-, heat- and solar power are also represented. In addition to electricity, thermal power,
bioenergy, gas, petroleum products, and some coal is used. It is assumed that coal is being
used at Svalbard and, therefore, not a part of this thesis.
The figure also includes import and export and indicates that the export is significantly larger
than the import. This is a good representation of the import/export balance for most years as
Norway has had a positive net export in 16 out of the 21 last year’s [9]. The last time Norway
had a negative net export was in 2010 [9].
Lastly, an overview of the end-users, including transmission losses, is presented. Most of the
electricity goes to industry, and residential and commercial buildings. Petroleum is used
primarily for transport. Most of the gas goes to offshore energy production, which is excluded
from this thesis.
This is a historical representation of the energy system and reflects how the energy system
looks like today. The electricity mix may change in the future. For example, the installation of
offshore wind connected to the onshore grid may be a significant energy source in the future
[10]. The Norwegian energy system has not used nuclear power plants for electricity
production. However, new studies show that more people believe that nuclear power may be
necessary for the future and are positive about it [11].
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Figure 2 - The Norwegian Energy System [12]

In this project, the Norwegian energy system is divided into the following categories:
Electricity – Covers all the electricity production from hydropower, wind power, and PV. It
does also include the transmission grid and the import and export of electricity.
District heating – Covers the district heating power plants, the district heat grid, and heat
exchangers. The politics will be mentioned, but as mentioned in the limitations, the model’s
base assumptions will be used
Bioenergy – Covers the usage of biofuel, biogas, and bio-coal. Bioenergy also covers the
production of biomass and bio wood.
Hydrogen – Covers both the production and usage of blue and green hydrogen. This includes
Alkaline, and PEM electrolyzes, storage, fueling stations, trading, and transport.
End-use demand – Covers the energy usage. It is divided into Industry, Buildings, and
Transport by Road, Rail, Sea, and Air.
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2.2 The Norwegian Political System
Norway is a representative democracy, which means that the people vote on their
representatives at the Storting every fourth year [13]. There are 169 seats at the Storting [14].
The next election will be in the fall of 2021. The government is formed by the party or parties
that have a majority of the seats in the Storting or constitute a minority capable of governing.
Thus the government is indirectly selected by the electorate [15]. In this thesis, nine scenarios
are developed, one for each of the political parties represented at the Storting on the current
parliamentary term. For the last 20 years, no political party has been able to make a
government by itself [16], and the government is usually made by cooperation between
several parties[13]. In this thesis, each scenario will reflect how the energy system will
develop if the topical party has sovereignty for the next 30-year period.
Figure 3 shows the nine political parties represented at the Storting in the current
parliamentary term. The political parties with representatives are listed presented in Table 1.

Figure 3 - Political parties represented at the Storting 2017-2021 [1].

12

2 Energy Politics

Today nine political parties are represented at the Storting with the following number of
representatives:

Arbeiderpartiet (A):

49

Høyre (H):

45

Fremskrittspartiet (FrP):

27

Senterpartiet (SP):

19

Sosialistisk Venstreparti (SV):

11

Venstre (V):

8

Kristelig Folkeparti (KrF):

8

Miljøpartiet De Grønne (MDG):

1

Rødt (R):

1

Table 1 - Political parties at the Storting 2017-2021 by numbers of representatives [14].
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3 Methodology
This chapter explains the methods used for answering the research questions and obtaining
the results of the thesis. In addition, it will explain the quantification of the political
manifestos, how the politic is rated, and how it is used in the IFE-TIMES-Norway model. The
chapter also explains the model and what the model does include.

3.1 Political Manifestos
All the political parties represented at the Storting present their politics for the next four-year
period through a political manifesto. “The manifesto contains the set of policies that the party
stands for and would wish to implement if elected to govern” [17]. The manifesto is typically
published a few months before the upcoming election.
These political manifestos are the only source of political data used in the scenarios and
simulations in this thesis. However, for clarity, the politics from each political manifestoes are
presented in Chapter 4, Politics.
Due to the late publication of Rødt, Senterpartiet, and Høyre´s political manifestoes, the
parties are evaluated on the last draft of their manifestoes. Therefore, it is assumed that the
final version of their manifestoes will not have any considerable changes.
The manifestoes used are the following:
Rødt [18], Sosialistisk Venstreparti [19], Arbeiderpartiet [20], Senterpartiet [21], Miljøpartiet
De Grønne [22], Kristelig Folkeparti [23], Venstre [24], Høyre [25], and Fremskrittspartiet
[26].
All further references to politics refer to these political manifestoes.
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3.2 Political Quantification
The IFE-TIMES-Norway model needs clear and concise data to be able to do the analysis.
Therefore, a considerable part of this thesis has been devoted to understanding and interpret
politics, quantify it, and make the model representative for each political party.
The political manifestoes have been exanimated, and all relevant statements have carefully
been considered. The politics can be vague, cover a broad aspect of a topic, and in some
cases, challenging to interpret. In these cases, all statements assumed not to be relevant for the
thesis have been excluded. If interpreted differently, some may have relevance for the energy
system, but no significant statements are considered to be left out.

3.2.1 Political Scale
All political statements have been assessed on a political scale. The scale is used for every
topic and measures if the political party is for or against the topic of discussion.
The political scale goes from -5, meaning very negative, to +5, meaning very positive. In the
middle of the scale, at zero, the political party is neutral to the topic or has not mentioned it in
their political manifesto.

-5
-4
Very negative

-3

-2

-1

0
Neutral

1

2

3

4

5
Very Positive

Figure 4 - Political Scale

The political scale will be different for the different technologies. In some cases, only a part
of the scale is used. An example can be solar energy. Most of the parties are positive about
solar and do have specific politics on solar power. A few parties do not mention solar power,
but none of them are negative to solar power or are trying to limit solar energy in any way.
Due to vague politics and to be able to show the difference between politics on end-use
demand, the scale is used from 3 to 5 on both sides of the scale.
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The scale is further explained in Table 2. In a few cases, the political parties have a clear and
quantified goal. These goals are related to increased production or installed capacity. In these
cases, the goals have been added directly to the model.
Generally, the quantification is based on the following basis:
5

Want to support the technology, both existing and new. Facilitate with specific
measures and have explicit goals of production, installed capacity, or other
quantified goals.

4

Want to support the technology, both existing and new. Facilitate with specific
measures.

3

Want to support the technology without any limitations.

2

Want to support the technology with limitations.

1

Will support the technology.

0

The topic has not been mentioned, or the political party does not have any
opinions on the topic.

-1

Will make regulations or laws to make it complicated to use the technology but
will allow it.

-2

Will not allow the technology, but with exceptions.

-3

Will not allow the technology, but with exceptions. Will also make it more
expensive and more challenging to get concessions by increasing the taxes and
changing the laws.

-4

Will prohibit the technology with no exceptions.

-5

Will prohibit the technology with no exceptions and remove existing
installations.

Table 2 - Political quantification
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3.3 IFE-TIMES-Norway
Energy political analysis is performed with the IFE-TIMES-Norway model. After quantifying
the politics, the model analyzes the consequences each political party will have on the
Norwegian energy system.
The IFE-TIMES-Norway model was developed by the Institute for Energy Technology (IFE)
together with the Norwegian Water Resources and Energy Directorate (NVE). The model's
development started in 2017 and is based on an earlier version of TIMES-Norway (2009) and
the MARKAL-Norway (1992) models. The model is still under development, and this thesis
is using version 3.0. [5]
The model’s base year is 2018, which means there may occur some difference between the
political parties already in 2020. However, these differences are of no significant importance
and are neglected. The model includes electricity production, bioenergy, hydrogen, and enduse demand. Appendix 1 contains examples for each category of how the modeling is done.

3.3.1 Scenarios
The energy political analysis is conducted by elaborating the politics, quantifying each
statement, and then making different scenarios based on the different political parties. Each
scenario will represent a political party. The scenario contains relevant politics and reflects
what will be happening if the political party were to govern the country for the next 10 and 30
years. The scenario file will overwrite the base assumptions and, in this way, reflect the
different parties. There is a total of nine scenarios, each for one political party represented at
the Norwegian Storting.

3.3.2 Electricity
This subject covers all the electricity production and the transmission grid in Norway. It
includes hydropower, onshore wind power, PV, the transmission grid, and the export and
import of electricity. In electricity production, the political parties differ most and where the
politics can easily be interpreted. Base assumptions for hydropower and wind power are based
on data from NVE. Base assumptions on PV are based on data from Multiconsult. Base
assumptions on the transmission grid are based on NordPool. [5]
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Hydropower
Hydropower covers both electricity produced from reservoirs and run-of-river hydropower
plants. In addition, it covers the existing hydropower with the possibility to extend and
upgrade with new capacity. Data in the model is based on the total generation of existing
plants in an average year and is the mean generation between 1981 and 2020.
Parameters used in the model:
-

Allow or forbid investments in new and existing hydropower plants.

-

What year new investments will start.

-

Increase in the model’s capacity limitations, done to represent development in
protected areas. A multiplication factor from 1,0% to 1,5% is used, based on the
political statements.

Wind Power
Wind power covers the existing capacity of onshore wind farms. Wind power is divided into
three different levels of investment cost, with three levels of load hours. It is also a class with
high cost, high potential. If a political party increases wind power, the model will allow
investments in all classes and then choose what class to invest in based on its calculations. It
is assumed that the lifetime of new wind farms is 25 years. The data on wind power in the
model is taken from the wind power database of NVE.
Parameters used in the model:
-

Allow or forbid investments in new wind farms for all the ten categories of wind
power.

-

Allow or forbid investment in existing wind farms. This represents the repowering of
existing wind power after it exceeds its lifetime. The lifetime of existing wind is set to
15 years.

-

What year new investments for both new and existing wind farms will start.
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PV
Electricity produced from PV is divided into residential and commercial buildings. The model
does not include the possibility of new power plants in the power sector. The model contains
a restriction of the maximum installed capacity based on existing construction and suitable
buildings. The existing capacity is from the end of 2020. The data on PV in the model is
based on numbers from Multiconsult.
Parameters used in the model:
-

Changes in the investment cost for residential and commercial buildings in 2025,
2035, and 2050. The reduction of investment cost ranges from 9% to 50% based on
the political statements. The reduction is based on earlier scenarios done in IFETIMES-Norway by SINTEF [27].

-

Increasing capacity by forcing the model to install it. This is used when a political
party has a specific goal for installed capacity. The installed capacity is divided on
both residential and commercial roofs. This only occurs for Miljøpartiet De Grønne.

Transmission Grid
The transmission grid covers both the national transmission grid and export cables. The model
includes the trade in Norway, to the Nordic countries, and the rest of Europe, as shown in
Figure 5.
The model includes investment costs, which are based on recent projects. Electricity prices
are based on data from NordPool and are based on the average price from 2018. The model
has a maximum of 1 400 MW capacity for new international transmission lines.
Parameters used in the model:
-

Allow or forbid investments in both new and existing transmission grids in Norway.

-

Allow or forbid investments in international cables for export and import.

-

What year new investments will start.

-

Control of import and export. The capacity of the cables can be increased with up to
1,5 more export capacity. The model can also reduce the export and prioritize or
deprioritize the export to specific countries.
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Figure 5 - Net transmission capacities between regions[5]

3.3.3 District Heating
The model´s base assumptions cover all forms of district heating. The system includes
production, district heat grid, and district heat exchangers. The technology covers fossil
boilers, waste boilers, biomass boilers, electric boilers, heat pumps, heat recovery, and
combined heat and power plants (CHP). The model does also includes losses in the heating
grid adjusted for the variation of the seasons. The end-users are both buildings and industry.
Due to model limitations, all data on district heating is used from the base assumptions. All
base assumptions and predictions in the model are based on data from NVE. [5]
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3.3.4 Bioenergy
This subject covers bioenergy such as bio-coal, biofuel, bio wood, biogas, and biomass from
the forest, wood production, and waste. The base assumptions include limitations on wood
resources based on today’s usage. All base assumptions in the model are based on data from
NVE, Statistics Norway (SSB), and Enova. [5]
Due to a wide range of usage and politics on bioenergy, especially bio-coal, all bioenergy will
have the same cost reduction.
Parameters used in the model:
-

Change the cost of different bioproducts. The reduction of cost can be reduced up to
20% in 2050, based on the political statements.

-

The price can be reduced with 5-years intervals up to 2030 and 10-years up to 2050.

3.3.5 Hydrogen
This subject covers both blue and green hydrogen and uses all the technologies considered
relevant in Norway. Hydrogen production uses either PEM or Alkaline electrolyzes, and the
model includes both small and large-scale electrolyzes, respectively 1 and 10 MW. Storage is
assumed to be at 250 bars. The model includes storage, hydrogen refueling stations, transport,
and trading. All base assumptions and predictions in the model are based on data from earlier
TIMES models from IFE. [5]
Parameters used in the model:
-

Allow or forbid usage and production of blue hydrogen.

-

Change the investment cost for hydrogen in the years 2030 and 2050. The reduction of
investment cost ranges from 52% to 77% based on the political statements. The
reduction is based on earlier scenarios done in IFE-TIMES-Norway by SINTEF [27].

-

Increase the efficiency of the electrolyze in the years 2030 and 2050. The efficiency
can increase from 55% to 72% for PEM, and 60% to 76% for an Alkaline electrolyze.

-

Increase production by forcing the model to make a given amount of hydrogen. This is
done when a political party has specific goals for produced hydrogen. This only occurs
for Arbeiderpartiet.
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3.3.6 End-use Demand
To determine the end-use demand, the political parties have been carefully evaluated and
placed into the political scale (Figure 4). In contrast to the production, only the outer range of
the political scale will be used. This is done since the politics do not have specification on
most end-user demands, and due to the resolution of the model, and to be able to present any
significant difference on the political parties. However, it still reasonably reflects the politics
and is not considered to deviate from the political opinions.
For simplification and due to the complexity of the politics on end-use demand, each
subcategory or sector is rated as one. This is considered necessary as the politics is too vague
for specifying the end-use demand any further.
End-use demand is divided into three main categories: Industry, Buildings, and Transport.
Industry
The model's base demand is based on planned development and an assumption of constant
energy demand. Each of the industry’s sub-sectors includes demand for heat, electricity, and
raw materials. All base assumptions and predictions in the model are based on data from NVE
[5].
Industry does include:
•

Aluminum industry

•

Metal industry

•

Chemical industry

•

Wood industry

•

Mineral industry

•

Petroleum industry (electrification)

•

Data centers and Battery production

•

Agriculture and construction
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Parameters used in the model:
-

Increasing or decreasing energy demand in the years 2030 and 2050. An increase or
decrease in energy demand can deviate from base assumptions with up to 10% in 2030
and 15% in 2050.

-

Changes in demand can be done for each industry individually, but all subsections and
regions will have the same change.

-

Stopping all energy demand. This can be done if the political statements state that an
entire industry should be liquidated.

Buildings
The model is covering both new and existing, residential, and commercial buildings.
Residential buildings are divided into existing dwellings and new dwellings. Both old and
new dwellings include electrical appliances, lightning, space heating – point source, space
heating – central heating, and hot tap water heating, all with underlaying technologies.
Commercial buildings have different heating systems based on oil, biomass, electricity, heat
pump air-water, heat pump ground, and district heat exchanger.
The model includes energy efficiency measures. These measures do include changes in
investment cost, lifetime, and potential.
All base assumptions and predictions in the model are based on data provided by NVE, SSB,
Enova, Swedish Energy Agency, Center of Sustainable Energy Studies – NTNU (FME
CenSES), and Siemens, Bellona, and Oslo municipality [5].
Parameters used in the model:
-

Increasing or decreasing energy demand with 5-years intervals up to 2040 and 10years intervals up to 2050. The increase or decrease in energy demand can deviate
from base assumptions with up to 15% in 2050.

-

Include specific reduction goals if specified by the political parties.

As the politics do not specify the difference between regions, and commercial and residential
buildings and do not mention specific measures, all buildings will have the same changes.
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Transport
The model divides transport into Road, Air, Sea, Railway, and Others. The model´s demand
covers all energy sources used for the different transport categories. The base assumptions
and predictions in the model are primarily based on data from the National Transport Plan
(NTP) 2018-2029 by the Ministry of Transport, and data from SSB [5].
Road transport covers cars, vans, trucks, tractors, semi-trailers, and busses. Other transport is
also included in this category. The technologies covered are internal combustion engines,
plug-in hybrids, batteries, fuel cells, and gas-powered internal combustion engines (based on
liquid or compressed biogas).
Transport by Air covers all aviation in Norway. The base assumptions are using 10% biofuels
in 2020 and are increasing the consumption of biofuel up to 30% in 2050. After 2025
electricity can be used and will increase up to 20% in 2040.
Transport by Sea covers all sea transport in Norway. The base assumption is using less than
5% biofuel in 2020 and increasing biofuel consumption up to 10-20% in 2020 and 10-100%
in 2040. The combustion transport can be replaced with hydrogen or batteries from 2025,
with a linear increase of a maximum of 33% battery-powered and 100% hydrogen-powered
vessels in 2040.
Transport by Railway has base assumptions dividing the energy carriers on electricity, fossil
fuel, and biofuel, depending on the region. Region NO1, NO2, and NO5 are using 100%
electricity.
-

Increasing or decreasing energy demand in 2030 and 2050. The increase or decrease in
energy demand can deviate from base assumptions with up to 15% in 2050.

-

Changes in demand can be done for each category individually.

Due to the lack of specific politics on the subcategories, each category is exanimated in total,
which means that all road transport is considered the same.
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3.3.7 CO2 Price
To reach the goal of a 50% reduction in CO2 emissions by 2030 [28], the Norwegian
government uses CO2 prices as an instrument to reduce the CO2 emissions in the quota
industry. The CO2 price is paid for each ton of CO2 produced.
Subjects to the quota industry are wood processing, district heating, gas power plants, gas
terminals, offshore oil and gas production, refineries, mineral production, steel production,
aluminum processing, ferroalloy, chemical industry, aviation, and a few other industries [29].
The CO2 price is based on the prices for 2020 in the Flexbuild project, and prices for and are
set to 590 NOK per ton CO2 [27]. The price is used for all political parties and used on all
years from 2020 to 2050.
The current government has suggested increasing the CO2 price up to 2.000 NOK to increase
the reduction of the usage of fossil energy sources [30].
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4 Politics
This chapter will present a summary of all the relevant politics. The political manifestos have
been used to evaluate each political party on every subject. The chapter is divided into
different technologies to make it easy to see the underlying differences between the political
parties and understand what their politic represents. The quantified politics is also presented.

4.1 Energy Production
4.1.1 Hydropower
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Figure 6 - Political Scale - Hydropower

Rødt
Rødt will upgrade existing hydropower and make it profitable to reinvest in existing
hydropower plants. They will stop all new large power plants and prohibit all hydropower in
protected areas. The politics is quantified to +2.
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Sosialistisk Venstreparti
Sosialistisk Venstreparti will increase the energy production from renewable energy sources,
like hydropower. Sosialistisk Venstreparti wants to upgrade existing hydropower, and through
tax reduction, make it profitable to reinvest in existing hydropower plants. They will not
allow new large hydropower plants, not allow hydropower in protected nature, and protect
new larger nature areas. They also want to extend the study on the impact of nature around
hydropower plants. The politics is quantified to +2.
Arbeiderpartiet
Arbeiderpartiet wants to increase hydropower production by increasing the existing
hydropower capacity and installing new capacity. They also want to reduce taxes, which will
make it cheaper to produce hydropower. Finally, Arbeiderpartiet wants to allow hydropower
in protected nature. The politics is quantified to +3.
Senterpartiet
Senterpartiet will upgrade and repower existing hydropower plants and stimulate this by
reducing the taxes for increased investments. Senterpartiet wants to allow development in
protected areas. The politics is quantified to +3.
Miljøpartiet De Grønne
Miljøpartiet De Grønne will focus on upgrading and extending existing hydropower plants, as
long as it does not affect nature and its surroundings. The politics is quantified to +2.
Kristelig Folkeparti
Kristelig Folkeparti will upgrade existing hydropower and build new small hydropower plants
where it is reasonable regarding the nature surrounding the power plant. The politics is
quantified to +2.
Venstre
Venstre wants to upgrade existing hydropower and to make it profitable to reinvest in existing
hydropower plants. They will not allow new hydropower in protected nature. The politics is
quantified to +2.
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Høyre
Høyre will make it attractive to invest in new hydropower, upgrade existing hydropower, and
make it profitable to reinvest in existing hydropower plants. Furthermore, Høyre will allow
new hydropower development in protected areas where the development does not impair
protection values. The politics is quantified to +4.
Fremskrittspartiet
Fremskrittspartiet will upgrade and repower existing hydropower plants and stimulate this by
reducing the taxes for increased investments. They want to make it easier to get concessions
for hydropower plants of all sizes and that concession rights for small, mini, and micropower
plants are processed by the municipality. Fremskrittspartiet wants to allow gentle
development in protected areas. Due to concrete measures over a broad specter of topics, the
politics is quantified to +4.

4.1.2 Wind Power
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Figure 7 - Political Scale - Wind Power

Rødt
Rødt will not have onshore wind power. They will also increase the taxes on existing wind
power plants. Rødt will stop the commissioning of wind parks where commissioning is given,
but where it conflicts with the Sami people. The politics is quantified to -4.

28

4 Politics

Sosialistisk Venstreparti
Sosialistisk Venstreparti does not allow more wind power onshore or close to the coastline.
They will evaluate small-scale onshore wind power in industrialized areas where it is
beneficial for health and safety, with a local wish for it, and without any conflicts with nature
or with Sami interests. In addition, they will change the laws so to make the local government
able to process the applications. They also want more research on the consequences of
existing wind power. They want all new wind power to be owned by the government and
make a new model for taxations of onshore wind. The politics is quantified to -2.
Arbeiderpartiet
Based on the rest of the politics, it is assumed that Arbeiderpartiet´s statements about
increasing wind power only apply to offshore wind power. Arbeiderpartiet does also want
stricter concession processing. In addition, they will change the laws so to make the local
government able to process the applications. The politics is quantified to -2.
Senterpartiet
Senterpartiet will not allow onshore wind power unless the locals have voted for it. In
addition, they will change the laws to make the local government able to process the
applications. Senterpartiet will not allow onshore wind power that conflicts with the existing
industry, nature, culture, or valuable landscape. Senterpartiet wants to have national control
over all onshore wind power. The politics is quantified to -2.
Miljøpartiet De Grønne
Miljøpartiet De Grønne wants to have restrictive politic for onshore wind power. No
development should happen where it affects nature, and new wind farms will only be allowed
in areas that are already heavily human interventions. The politics is quantified to -3.
Kristelig Folkeparti
Kristelig Folkeparti will tighten the processing of concessions for wind power. New projects
must be wanted by the locals and not in conflicts against nature and industry. The politics is
quantified to -1.
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Venstre
Venstre will keep on building onshore wind power only if essential nature and Sami interests
are considered together with the local democracy. They also want to have a plan for
rebuilding nature after the wind power lifetime is extended. The politics is quantified to +1.
Høyre
Høyre does only mentions wind power one time. Due to the rest of their political manifesto,
the statement is assumed to refer to offshore wind power. The politics is quantified to +0.
Fremskrittspartiet
Fremskrittspartiet will not allow onshore wind power unless the locals have voted for it. In
addition, they will change the laws so to make the local government able to process the
applications. Fremskrittspartiet also wants to evaluate existing wind farms and how they
affect the ecosystem. Lastly, they will remove all subsidies, el-certificates, and benefits to
follow the same taxation as other energy sources. The politics is quantified to -3.

4.1.3 Solar Power
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Figure 8 - Political Scale - Solar Power

Rødt
No politics found on PV.
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Sosialistisk Venstreparti
Sosialistisk Venstreparti wants to increase the amount of energy production through solar
power. They will make different incentives for private and housing associations to build small
and medium installations. The incentives will be energy loans for new installations, price
tariffs, and prosumers schemes. Sosialistisk Venstreparti will also give more in substitution
for installations in both new and existing buildings. Lastly, they will have solar energy on all
public and governmental buildings. The politics is quantified to +4.
Arbeiderpartiet
Arbeiderpartiet only has one statement on solar power, stating they want to facilitate local
sun-based energy production on a commercial basis. Due to the lack of statements or other
supporting politics, the politics is quantified to +1.
Senterpartiet
Senterpartiet wants to increase the usage of solar power in both governmental, private, and
industry. They want to increase the subsidy for solar power through Enova. They also want to
increase the PV-production industry in Norway. The politics is quantified to +3.
Miljøpartiet De Grønne
Miljøpartiet De Grønne wants to stimulate the increased development of solar power. Make it
a requirement to use either PV or other environmentally friendly solutions for new and
renovated roofs. The government should increase PV substitution on existing buildings and
subsidize PV installation on both new buildings and when old roofs are renovated. The
government should make it more attractive for private, housing associations, and industry to
produce their electricity through PV. All new governmental buildings will be built with PV or
solar collectors. Miljøpartiet De Grønne has a clear goal of 5 GW installed capacity by 2030.
The politics is quantified to +5.
Kristelig Folkeparti
Kristelig Folkeparti does not have any specific politics on solar energy but does mention that
solar cells may be a part of electricity production. The politics is quantified to +1.
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Venstre
Venstre wants to increase the amount of private energy production through solar power. This
will be done by controlling the prices of the electricity and grants to install PV. The politics is
quantified to +2.
Høyre
Høyre will increase the amount of private energy production through solar power. They will
change regulations and the subsidy to stimulate solar energy use and make it easier for private
households and companies to install solar cells. The politics is quantified to +3.
Fremskrittspartiet
Fremskrittspartiet does not have any clear goals or ambitions in their statement on solar
power. The politics is quantified to 0.

4.1.4 Transmission Grid
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Figure 9 - Political Scale - Transmission Grid

Rødt
Rødt wants to reduce the electricity export and stop new export cables. They do not have any
relevant politics on the transmission grid. The politics is quantified to -2.
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Sosialistisk Venstreparti
Sosialistisk Venstreparti wants to reduce new export cables and delimit energy exchange to
the minimum amount needed for balance in the grid. Sosialistisk Venstreparti does not
mention the onshore transmission grid. The politics is quantified to -3.
Arbeiderpartiet
Arbeiderpartiet wants to facilitate for Norwegian industry and increase the transmission grid's
capacity. Arbeiderpartiet has no politics regarding the export and import of electricity. Due to
the lack of statements or other supporting politics regarding export, the politics is quantified
to 0.
Senterpartiet
Senterpartiet will secure a stable and good electricity grid for industry and future
electrification. They will develop the grid so the existing industry can grow and new
production facilities can be built. They also want that Statnett controls the electrical export
cables and primarily export to the Nordic countries. The politics is quantified to -2.
Miljøpartiet De Grønne
Miljøpartiet De Grønne wants to prioritize upgrading the existing transmission grid and
building a grid for the future. Miljøpartiet De Grønne wants to build an onshore power supply
for the ships faster than what is done today. The export of electricity to Europe must increase.
This should be done by supporting new export cables to the UK and the rest of Europe. The
politics is quantified to +4.
Kristelig Folkeparti
Kristelig Folkeparti will keep building the transmission grid to ensure the security of supply,
reduce price differences and cover the future industry’s needs. Kristelig Folkeparti has no
politics regarding the export and import of electricity. Due to the lack of statements or other
supporting politics regarding export, the politics is quantified to 0.
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Venstre
Venstre wants to increase the number of cables to Europe and to export more renewable
energy. They also want to secure a stable and good enough grid capacity in the whole of
Norway. The politics is quantified to +4.
Høyre
Høyre will ensure a robust and efficient transmission grid with affordable and safe access to
electricity for consumers and industry. They will also facilitate for more export of electricity
to Europe. The politics is quantified to +4.
Fremskrittspartiet
Fremskrittspartiet will facilitate for new investments in the transmission grid. They want to
organize the grid operators to make operation, maintenance, and upgrading efficient
simultaneously as the security of supply is high, and consumers and the industries' costs are as
low as possible. Fremskrittspartiet has no politics regarding the export and import of
electricity. Due to the lack of statements or other supporting politics regarding export, the
politics is quantified to 0.

4.2 District Heating
As mentioned, district heating will not be included in the model. However, the politics are
still relevant for the energy system and are kept in the thesis.
Rødt
No politics found on district heating.
Sosialistisk Venstreparti
Sosialistisk Venstreparti will give a subsidy to district heating. They also want to reuse the
heat from different industries.
Arbeiderpartiet
No politics found on district heating.
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Senterpartiet
Senterpartiet will use more district heating. They will use non-recyclable waste to be used in
incineration plants. Senterpartiet also wants to reduce the fossil fuel in industries; district
heating is mentioned as one of the replacements.
Miljøpartiet De Grønne
No politics found on district heating.
Kristelig Folkeparti
No politics found on district heating.
Venstre
Venstre wants to use district heating for both farming and private residences. Venstre also
wants to impose the use of heat from the industry, burning of waste, and from data centers.
Høyre
Høyre will stimulate the usage of residual heat from the industry in buildings by lowering the
taxes. Høyre will also demand reuse of heat from industry, burning of waste, datacenters, and
hydrogen production.
Fremskrittspartiet
Fremskrittspartiet wants to use the energy from the incineration plant as local heating, district
heating, or energy production.
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4.3 Bioenergy
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Figure 10 - Political Scale - Bioenergy

Rødt
Rødt will use more biofuel and subsidize research and development of new value chains like
advanced biofuel. The politics is quantified to +1.
Sosialistisk Venstreparti
Sosialistisk Venstreparti will increase the usage of bioenergy in multiple applications. First,
Sosialistisk Venstreparti wants to use biogas in heavy transport, ferries, cruises, planes, and
railroads. This will reduce the tolls for heavy transport running on biogas, financing test
projects on hydrogen trains, and financing the increased cost connected to biogas. Second,
Sosialistisk Venstreparti will establish and finance infrastructure to produce biogas and
facilitate new biogas fueling stations. Third, Sosialistisk Venstreparti will use advanced
biofuel in the aviation industry. They also want to increase the usage of advanced biofuel to
100% but do not have any date for this goal. Fourth, fish sludge, fertilizers, and other
biomasses will be used to produce bioenergy. The politics is quantified to +4.
Arbeiderpartiet
Arbeiderpartiet wants to increase the usage of bioenergy. They specifically mention busses
close to cities and that they will gradually have stricter requirements to use second-generation
biofuel. The politics is quantified to +2.
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Senterpartiet
Senterpartiet wants to increase the usage and production of bioenergy. They specifically to
increase Norwegian produced advanced biofuel, biogas, and bio-coal. No production of
bioenergy is at the expense of food production, and they want to prohibit bioenergy from
palm oil. Senterpartiet wants to support making bioenergy profitable. They will make a 10
billion NOK founding to support and invest in businesses producing and using bio solutions.
They want these industries to use private waste, livestock fertilizer, bi-products from the
wood industry, fish waste, and other relevant sources.
They want to have a national plan for new biofuel stations, and they want to increase the
development of biofuels for the aerospace industry. Senterpartiet also wants to reduce the
fossil fuel in industries, biogas and biomass are mentioned as some of the replacements. The
politics is quantified to +4.
Miljøpartiet De Grønne
Miljøpartiet De Grønne does not want to allow bioenergy from areas that put nature under
pressure; this includes rainforest, essential ecosystems, and areas suitable for food production.
Miljøpartiet De Grønne wants to increase the production of bioenergy from waste and sewer
sludge. They also want to increase the production of bi-products from the wood- and forest
industry, but only as long as the politics do not cause deforestation. Miljøpartiet De Grønne
wants to ensure good market opportunities for bioenergy from these sources. The politics is
quantified to +3.
Kristelig Folkeparti
Kristelig Folkeparti will develop a new bio industry based on the wood industry and biproducts of that industry. They will keep the conversion requirements on biofuels and make a
predictable development on bioenergy. They also want to increase the usage of biofuel in the
aviation industry. The politics is quantified to +2.
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Venstre
Venstre will increase the usage of bioenergy in multiple applications. First, they will use
bioenergy in the district heating power plants to provide private homes and farms with district
heating. Second, Venstre wants to prohibit non-sustainable biofuel and focus on the advanced
second generation of biofuel. Third, they will make a national network of biogas filling
stations by 2025, also adapted for heavy transport. Finally, Venstre also wants to encourage
the use of biogas in the industry.
To increase bioenergy production, Venstre will develop the Norwegian bio-industry, making
sustainable biofuel and bio-coal. In addition, to use the wood industry, they will use food
waste to produce bioenergy. The politics is quantified to +4.
Høyre
Høyre will increase the usage of bioenergy. They will increase the usage of advanced biofuel
and biogas in both road and air transport and increase bioenergy requirements in the
construction and aviation industry. Høyre will facilitate for large-scale production of biofuel.
They will also have national demands on the sustainability of all bioenergy. The politics is
quantified to +3.
Fremskrittspartiet
Fremskrittspartiet wants to increase the usage of bioenergy by reducing taxation. The politics
is quantified to +2.
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4.4 Hydrogen
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Figure 11 - Political Scale - Hydrogen

Rødt
Rødt will use more hydrogen. They do not specify that they only want green hydrogen, and it
is assumed that they want all types of hydrogen. They will research and develop hydrogen and
develop hydrogen fuel for ferries, ships, and transport onshore. They will also facilitate for
infrastructure and distribution. The politics is quantified to +2.
Sosialistisk Venstreparti
Sosialistisk Venstreparti will primarily use green hydrogen but are also open for blue
hydrogen if it is produced with gas with a carbon capture system. They will make a hydrogen
fund that will support and develop hydrogen usage and production in Norway. It will
prioritize green hydrogen. Sosialistisk Venstreparti will primarily use hydrogen on ferries and
railways. However, they will also use hydrogen in the fertilizer industry and other industries
where it can reduce fossil materials. In addition, they will subsidize new electrolysis plants.
The politics is quantified to +3.
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Arbeiderpartiet
Arbeiderpartiet will invest and facilitate to produce both blue and green hydrogen and use
hydrogen to decarbonize the energy consumption, especially for transport and ships.
Furthermore, they will lower the taxes to make it more profitable and make the state-owned
companies Statkraft and Equinor work with green and blue hydrogen, respectively.
Arbeiderpartiet wants to produce 400.000 tons of hydrogen within 2030. Due to concrete
goals and the inclusion of both blue and green hydrogen, the politics is quantified to +5.
Senterpartiet
Senterpartiet will increase the production, usage, and export of both blue and green hydrogen.
Hydrogen will be used in transportation, shipping, railways, and export. They will have a
national plan for new hydrogen fueling stations. Senterpartiet also wants to reduce fossil fuel
in industries; hydrogen is mentioned as one of the replacements. Senterpartiet wants to ensure
that Enova can help to realize hydrogen technology. The politics is quantified to +4.
Miljøpartiet De Grønne
Miljøpartiet De Grønne wants to invest in hydrogen from renewable energy sources. They
want to reeducate and relocate labor from the oil and gas industry to other green industries
like hydrogen. They want to have an industrial politic that helps develop an industry around
hydrogen. Miljøpartiet De Grønne wants clear, quantified, and binding goals for green
hydrogen. The politics is quantified to +2.
Kristelig Folkeparti
Kristelig Folkeparti will increase the usage of hydrogen and find new value chains for
hydrogen technology. Both green hydrogen and blue hydrogen with carbon capture will be
produced. The hydrogen will be used in the transport sector and for export. The politics is
quantified to +2.
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Venstre
Venstre will facilitate for more use of green hydrogen, especially in heavy transport and
industry. Venstre want to build 30 hydrogen filling stations by the year 2025, also adapted for
heavy transport. In addition, Venstre wants to encourage the use of hydrogen in the industry.
They will do this by increasing governmental funding for technology development in green
hydrogen to make it commercial. The politics is quantified to +3.
Høyre
Høyre will increase the production and usage of hydrogen. They will mainly have green
hydrogen, but they will create a new research facility studying hydrogen production from oil
and gas. Most of the politics are on research and the development of competence. They
mention the use of hydrogen in shipping and ferries. The politics is quantified to +3.
Fremskrittspartiet
Fremskrittspartiet wants to simulate increased research and development on hydrogen as an
alternative energy source and states that hydrogen could reduce emissions in the transport
sector. They also want to reduce the taxation on technologies like hydrogen. The politics is
quantified to +2.
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4.5 End-use Demand
4.5.1 Industry
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Table 3 - Political Scale for End-use demand - Industry

Rødt
Rødt will increase the industry in Norway. They do also want to bring back industries that
have been moved abroad. Rødt will use and process materials found in Norway instead of
exporting raw materials. Rødt does want to reduce the oil and gas industry and relocate the
jobs to other industries. Rødt does not want to electrify the offshore oil and gas industry from
an onshore power supply. Rødt does want to protect more of the forest areas in Norway. They
will facilitate for battery production in Norway. Rødt does not have any relevant politics in
the chemical industry, and the base assumption will be used.
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Sosialistisk Venstreparti
Sosialistisk Venstreparti will increase the industry in Norway. They will prioritize the
environment over mining of metals and minerals. They will make it harder to get concessions
and impose mining companies to rebuilding nature after the mining operation. Sosialistisk
Venstreparti does not want to electrify the offshore oil and gas industry from an onshore
power supply. Sosialistisk Venstreparti will increase the wood industry, but at the same time
prioritize to protect more nature. Sosialistisk Venstreparti will increase the agriculture and
construction industry. They will facilitate for battery production in Norway. Sosialistisk
Venstreparti does not have any relevant politics on the chemical industry, and the base
assumption will be used.
Arbeiderpartiet
Arbeiderpartiet will increase the industry in Norway. They will increase mining industry and
use and process materials found in Norway instead of exporting raw materials.
Arbeiderpartiet will electrify the oil and gas industry by both onshore and offshore power
supplies. Arbeiderpartiet will increase the wood industry, agriculture, and construction
industry. Arbeiderpartiet does not have any relevant politics on data centers or the chemical
industry, and the base assumption will be used. The politics on industry is rated as the
following. They will facilitate for battery production in Norway. Arbeiderpartiet does not
have any relevant politics on the chemical industry, and the base assumption will be used.
Senterpartiet
Senterpartiet will increase the industry in Norway. They will increase the mining industry and
use and process materials in Norway instead of exporting raw materials. Senterpartiet will
electrify the oil and gas industry. They do also want to increase the wood industry, and
agriculture and constriction. They want to install fiber optical cables to facilitate for data
centers in Norway. Finally, Senterpartiet wants to increase the chemical industry.
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Miljøpartiet De Grønne
Miljøpartiet De Grønne will increase the industry in Norway. Miljøpartiet De Grønne wants
to minimize the extraction of minerals, metals, and other resources. Miljøpartiet De Grønne
will phase out the oil and gas production before 2035, which means there will be no energy
demand for the petroleum industry. They will protect large forest areas and reduce the wood
industry. Miljøpartiet De Grønne will increase agriculture but do also have many restrictions
that will make it more expensive for the industry. They will facilitate for battery production
in Norway. Miljøpartiet De Grønne does not have any relevant politics for the chemical
industry, and the base assumption will be used.
Kristelig Folkeparti
Due to a lack of industrial politics base assumption is used on light industry. Kristelig
Folkeparti does not have any relevant politics for the metal, chemical, aluminum, and mineral
industry, and the base assumption will be used. They will only electrify new oil and gas
platforms and platforms with a long lifespan. Kristelig Folkeparti will increase the wood
industry but will also protect 10% of all forests. They will increase the agriculture industry in
Norway. Kristelig Folkeparti does not have any politics on data centers or battery production,
and the base assumption will be used.
Venstre
Most of Venstre´s politics on industry is based on existing industry and the transformation to
renewable energy sources. Light industry will be based on the base assumptions. Venstre will
electrify the offshore petroleum industry. Venstre will not extract metals and minerals.
Venstre does want to increase the wood industry and agriculture. Due to a lack of politics on
chemical-, aluminum industry and data centers, base assumptions will be used.
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Høyre
Høyre will increase the industry in Norway. They will increase mining and metal industry and
use and process materials, but also export them. Høyre will electrify the oil and gas industry
by both onshore and offshore power supplies. Høyre will increase the wood industry by
reducing taxes, increasing the planting of new trees, and improving the infrastructure. Høyre
will increase the agriculture and construction industry. They will facilitate for both battery
production and data centers in Norway. Høyre does not have any relevant politics on the
chemical industry, and the base assumption will be used.
Fremskrittspartiet
Fremskrittspartiet will increase the industry in Norway. They will increase mining industry
and use and process materials found in Norway instead of exporting raw materials.
Fremskrittspartiet will not electrify the oil and gas industry with onshore power.
Fremskrittspartiet will increase the wood industry by facilitating more innovation and
research and improve the infrastructure. Fremskrittspartiet will increase the agriculture and
construction industry. They will facilitate for both battery production and data centers in
Norway. Fremskrittspartiet does not have any relevant politics on the chemical industry, and
the base assumption will be used.
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4.5.2 Buildings
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Figure 12 - Political Scale End-use demand - Buildings

Rødt
Rødt will reduce energy usage in private and commercial buildings. They will give subsidies
on 5 billion NOK each year to reduce the energy usage by 10 TWh in 2030 and half the
energy demand by 2040. Rødt will reduce the taxes on necessary energy consumption and
increase the tax on unnecessary luxury consumption in private buildings. They do also want
to speed up the process of passive-houses and zero-energy buildings. The politics is rated as
-4 with a reduction equivalent to the goals of reduction.
Sosialistisk Venstreparti
Sosialistisk Venstreparti will reduce the energy usage in existing private and commercial
buildings. They will reduce the energy usage in buildings by 12 TWh by 2030 and half the
energy demand by 2050. They will make it easier and give both private and commercial
buildings incentives to do energy efficiency measures. They will also make a demand that all
new buildings should be zero-emission or have an energy surplus. The politics is rated as -4
with a reduction equivalent to the goals of reduction.
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Arbeiderpartiet
Arbeiderpartiet focuses on building new buildings. They will build new private housing,
student housing, and nursing homes. They mention that the construction should be done more
environmentally friendly. It is no politics on zero-emission, passive-houses, or other green
buildings. The politics is rated as +4.
Senterpartiet
Senterpartiet will reduce the energy usage in existing private and commercial buildings. They
will reduce the energy usage in buildings by 10 TWh by 2030. It is assumed that the reduction
will be linear and will continue until 2050. The politics is rated as -4 with a reduction
equivalent to the goals of reduction.
Miljøpartiet De Grønne
Miljøpartiet De Grønne will reduce the energy usage in existing private and commercial
buildings. They will reduce the energy usage in buildings by 13 TWh by 2030. It is assumed
that the reduction will be linear and will continue until 2050. They will also make a demand
that all new buildings should be zero-emission or have an energy surplus. The politics is rated
as -4 with a reduction equivalent to the goals of reduction.
Kristelig Folkeparti
Kristelig Folkeparti does not have any specific politics on buildings. They do mention new
buildings and that they should be built in an environmentally friendly way. Due to the lack of
politics, the base assumptions in the model will be used.
Venstre
Venstre will reduce the energy usage in existing private and commercial buildings. They will
reduce the energy usage in buildings by 10 TWh by 2030. It is assumed that the reduction will
be linear and will continue until 2050. The politics is rated as -4 with a reduction equivalent to
the goals of reductions.
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Høyre
Høyre focuses on building new buildings. They will build more energy-efficient and
sustainable buildings. They will also renew the technical standard for buildings. It is no
politics on zero-emission, passive-houses, or other green buildings. The politics is rated as +4.
Fremskrittspartiet
Fremskrittspartiet focuses on building new buildings. It is no politics on zero-emission,
passive-houses, or other green buildings. The politics is rated as +5.
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4.5.3 Transport

R

SV

AP

SP

MDG

KRF

V

H

FRP

Road Transport

-3

-4

0

-3

-4

0

0

+3

+4

Air Transport

-4

-4

0

0

-4

0

0

+3

+3

Sea Transport

+4

+3

+3

+4

+4

0

+3

+3

+3

Railway Transport

+4

+4

+3

+4

+4

0

+4

+4

+4

Table 4 - Political Scale for End-use demand - Buildings

Rødt
Rødt will reduce most road traffic, except for public transport. They will use sea transport and
railways instead of road transport for freight transport. In addition, Rødt wants to drastically
reduce air traffic and replace it with trains and railways.
Sosialistisk Venstreparti
Sosialistisk Venstreparti will drastically reduce most road traffic, except for public transport.
They will use sea transport and railways instead of road transport for freight transport. In
addition, Sosialistisk Venstreparti wants to drastically reduce the air traffic and replace it with
trains and railways.
Arbeiderpartiet
Arbeiderpartiet will increase transport, especially freight transport by railway and sea. They
will reduce some freight transport on the roads but will also maintain and increase the quality
of the roads. They will keep the air traffic like it is today.
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Senterpartiet
Senterpartiet will reduce most road traffic, except for public transport. They will use sea
transport and railways instead of road transport for freight transport. They will not reduce the
air traffic but want to use more carbon-neutral solutions.
Miljøpartiet De Grønne
Miljøpartiet De Grønne will reduce all road traffic, except for public transport, drastically.
They will use sea transport and railways instead of road transport for freight transport.
Miljøpartiet De Grønne wants to drastically reduce air traffic and replace it with trains and
railways.
Kristelig Folkeparti
Kristelig Folkeparti focuses on transforming the transport sector to renewable energy. They
do have some politics on changes in the road, air, railway, and sea transport, but due to a lack
of specified politics, the base assumptions will be used.
Venstre
Venstre focuses on transforming the transport sector to renewable energy. They will build
new railways, and they will use sea transport and railways instead of road transport for freight
transport. They will increase the public transport, but also build and maintain new roads. They
will not reduce the air traffic but want to use more carbon-neutral solutions.
Høyre
Høyre focuses on transforming the transport sector to renewable energy. They will facilitate
more green transport by road, air, sea, and railway. They will build new railways, and they
will use railways instead of road transport for freight transport.
Fremskrittspartiet
Fremskrittspartiet will facilitate more traffic both by road, air, sea, and railways.
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5 Modeling Results
This chapter will present the findings from the IFE-TIMES-Norway model. The obtained
results and the presentation of the results aims to make it possible to understand how different
political parties´ politics will affect the Norwegian energy system if elected. The findings
presented are believed to be results of high interest to a public audience. The findings are
presented for each party separately or together for easier comparison. Due to the model’s
complexity, some of the results may not reflect the given politics. The model will always find
the best and cheapest solutions, and the politics presented may not be enough to make the
changes wanted.
It is essential to understand that the model's result indicates how different politic will change
the energy system based on the interpretation of their political manifestos and not an exact
prediction. All tables and figures are made to present the difference between politics over time
and indicate what would happen if the political parties were to be elected.
Due to the model’s complexity, some of the results may not reflect the given politics.
However, the model will always find the best and cheapest solutions, and the politics
presented may not be enough to make the changes wanted.

5.1 Energy
5.1.1 The Norwegian Energy System
The size of the Norwegian Energy System can be measured in the energy produced. Energy
production, together with the net trade, covers all energy in the energy system. The result is
presented for 2020, 2030, and 2050, with the changes from 2020 to 2050 in percent. The
results show how the energy system may changes given different politics and indicates the
size of the future energy system. The numbers are given in GWh and are only meant to
illustrate the difference between the political parties.
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Table 5 - The Norwegian Energy System, 2020, 2030, 2050

5.1.2 Electricity Import and Export
The electricity import and export indicate whether Norway is self-sufficient and can cover its
demand or if the need for importing energy is present. The politics on the import and export
of electricity varies a lot. As presented in chapter 4 Politics, it is stated that increasing the
export of renewable energy would help Europe reach goals on renewable energy. In contrast,
the reduction of electricity may increase and benefit the industry in Norway. Even when the
political parties have clear politics on the export and import of electricity, other factors may
apply and make a different outcome.
The total import and export, together with the net export, are presented for 2020, 2030, and
2050 in Table 6. The import and export are given in GWh.

Table 6 - Export and Import 2020, 2030, 2050
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5.1.3 Energy Mix
The energy production and the energy demand will give an understanding of the development
in the energy sector. However, to better understand the changes in the energy system, the
energy mix is presented. To present the changes, the energy mix is shown for each party
individually for 2020, 2030, and 2050.
The energy mix shows the total usage of electricity, fossil energy, bioenergy, and hydrogen.
The changes will indicate how fast electrification will occur, to what degree the energy
system will keep using fossil energy sources, and how the development of hydrogen will be.
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Figure 13 - Energy Mix Rødt - 2020, 2030, 2050
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Figure 14 - Energy Mix Sosialistisk Venstreparti - 2020, 2030, 2050
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Arbeiderpartiet
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Figure 15 - Energy Mix Arbeiderpartiet - 2020, 2030, 2050
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Figure 16 - Energy Mix Senterpartiet - 2020, 2030, 2050

Miljøpartiet De Grønne
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Figure 17 - Energy Mix Miljøpartiet De Grønne - 2020, 2030, 2050
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Kristelig Folkeparti
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Figure 18 - Energy Mix Kristelig Folkeparti - 2020, 2030, 2050
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Figure 19 - Energy Mix Venstre - 2020, 2030, 2050

Høyre
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Figure 20 - Energy Mix Høyre - 2020, 2030, 2050
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Fremskrittspartiet

Energy Mix
2020
0%
33
%

Energy Mix
2030

13
%

23
%

0%

Energy Mix
2050

13
%

18 %

1%

12 %
Bio Energy
Electricity
Fossil Fuel
Hydrogen

54
%

64
%

69 %

Figure 21 - Energy Mix Fremskrittspartiet - 2020, 2030, 2050

5.1.4 Electricity Mix
In addition to examining the energy mix, the electricity mix will give an understanding of
how the electricity will be produced in the future. As several political parties have more
politics on electricity production than on end-use demand, the results may be a better
representation. The electricity mix will show how the electricity is produced and the changes
from 2020 to 2050.
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Figure 22 - Electricity Mix Rødt - 2020, 2030, 2050
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Sosialistisk Venstreparti
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Figure 23 - Electricity Mix Sosialistisk Venstreparti - 2020, 2030, 2050
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Figure 24 - Electricity Mix Arbeiderpartiet - 2020, 2030, 2050
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Figure 25 - Electricity Mix Senterpartiet - 2020, 2030, 2050
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Miljøpartiet De Grønne
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Figure 26 - Electricity Mix Miljøpartiet De Grønne - 2020, 2030, 2050

Kristelig Folkeparti
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Figure 27 - Electricity Mix Kristelig Folkeparti - 2020, 2030, 2050

Venstre
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Figure 28 - Electricity Mix Venstre - 2020, 2030, 2050
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Høyre
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Figure 29 - Electricity Mix Høyre - 2020, 2030, 2050

Fremskrittspartiet
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Figure 30 - Electricity Mix Fremskrittspartiet - 2020, 2030, 2050
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5.2 Electricity Prices
The electricity price gives an understanding of the complexity of the energy system. All forms
of energy production, consumption, transformation, and trade will contribute to the electricity
price in the model.
The results on electricity prices are only meant to be interpreted as an indication of the change
and a comparison of the different parties. To present the findings, Table 7 contains the
electricity price for 2020, 2030, and 2050. The table also shows the percent change. In
addition, Figure 31 highlights the change from 2020 to 2050. The price is given in Norwegian
Kroners (NOK) and is given in NOK/GWh.

Table 7 - Electricity Prices 2020, 2030, 2050
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Figure 31 - Change in electricity prices 2020-2050 in %
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5.3 System Cost
The system cost covers the total amount needed to cover all new investments in the energy
system. These results indicate how much the different political parties will invest in the
energy system. It also indicates the size of the future energy system.
It is essential to understand that the system cost only consists of the investments and does not
take the generation of value, new jobs, or other socio-economic benefits into account.
Furthermore, the cost does not include other fixed costs or variable costs like fuels, operation,
and maintenance. The system investment cost is given in Norwegian Kroners (NOK).

Table 8 - System Investment Cost

5.4 CO2
The reduction only covers emissions from transport, buildings, and industry mentioned in this
thesis. Other industries, offshore activity, off-grid systems, and other sources of CO2
emissions not mentioned are not accounted for. The reduction of CO2 is measured in kTon
CO2.

Table 9 - Reduction in CO2 2020, 2030, 2050
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6 Discussion
This chapter review and discuss the findings presented at the previous chapter, regarding the
thesis research questions. The discussion aims to highlight the most important findings,
evaluate the metrology, and answer the thesis research questions.
The primary objective has been to investigate and analyze how different politics in Norway
will affect the Norwegian energy system in a 10-year and 30-year period and present the
results so that the public audience can easily understand.
All data on production, transfer, trade, and consumption, with a broad set of parameters, can
be extracted from the model. However, the results presented in Chapter 5 Modeling Results,
are believed to be the most important outputs for a public audience.

6.1 Norwegian Politics and the Energy System
This section will examine the results from chapter 5 Modeling Results and compare the
results to the political statements.

6.1.1 The Energy System
The result of the model shows how the total energy system will increase or decrease up until
2050. Table 5 presents the total energy produced in the energy system in 2020, 2030, and
2050.
The production and the import and export of electricity vary a lot between the different
political parties. This is because it reflects the parties’ politics and the expectations of the
results.
All political parties will have an increase in the energy produced up until 2030. For the rest of
the period, all parties, except Sosialistisk Venstreparti will have a growth in energy
production. The change ranges from Sosialistisk Venstreparti with –10,27% to Venstre with a
50,92% increase.
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Rødt´s politics is rated lowest on all energy-producing technologies. They are also rated high
on most end-use demand, especially in industry. This results in low growth in energy
production and the highest import of electricity among all the parties.
Sosialistisk Venstreparti will have a reduction in the production of 10,27%. They do have a
very restrictive politics on end-use, which will reduce the total demand. Their politics on
energy production is low on hydropower and wind power but high on solar and bioenergy.
However, due to the low demand need for energy production is limited. The low demand and
energy production gives a net export among the highest, only after Venstre.
Arbeiderpartiet´s growth in production is the third highest with 26,29%. Arbeiderpartiet will
increase almost all industries in Norway. They will also have a high demand for buildings and
a medium-high demand for transport. They are positive or passive to most energy production,
except wind power. The production will not cover all the demand, and they will have the
second-largest import requirement in 2050.
Senterpartiet will have an increase in production by 24,80%. Except for solar power,
bioenergy, and hydrogen differences, their politics on production is rated very similar to
Arbeiderpartiet´s politics. In addition, their politics on end-use demand in buildings and road
transport are more restrictive. The high production and low end-use demand give
Senterpartiet a positive net export on the same amount as Arbeiderpartiet will need to import.
Senterpartiet´s export is rated as the third-highest. This is interesting since Senterpartiet is
among the parties that are rated lowest on transmission and export cables. It may be to poor
coherence in the politics of production, demand, and export.
Miljøpartiet De Grønne does have the third lowest growth in production on 11,69%, only
beaten by Sosialistisk Venstreparti and Rødt. Miljøpartiet De Grønne prioritizes nature over
energy production and is rated low in most production technologies, except in solar, which are
rated highest of the political parties. They also want to export as much as possible to help
Europe reach its goal of renewable energy. Their net export is positive but lowest among the
parties with a positive net export.
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Kristelig Folkeparti is rated neutral or close to neutral in almost every category, both in
production and end-use demand. This is due to a lack of specific politics on many of the
topics discussed. They will have a growth in production of 23,52%. If arranging all parties
based on growth, Kristelig Folkeparti would be in the middle. The same occurs for export
where they have a low negative net export, where they would rate fourth lowest by all the
parties. This reflects their politics in a reasonable manner.
Venstre is the only political party rated as positive to wind power. They are overall positive to
energy production and rated among the highest for transmission and export cables. Venstre
does also have a restrictive politic on end-use demand. They will have a growth of 50,92%,
which is the highest growth in energy production. High production and low usage give
Venstre the highest export of all political parties, with an export more than twice as high as
Sosialistisk Venstreparti, which has the second-highest export.
Høyre does have a medium-high rating on all production, except for wind power, where they
are neutral. Therefore, the total growth is calculated to 16,97%. However, due to high end-use
demand, Høyre will get a negative net export, rated as the lowest among the political parties
with negative net export.
Fremskrittspartiet will have an increase of 30,01%, rating them second highest just after
Venstre. Fremskrittspartiet positive or neutral to all forms of energy production, except wind
power. However, hydropower is the only given technology they have a high rating.
Fremskrittspartiet does have a high end-use demand. They rate high on almost all industries,
budlings, and transport. Medium-high energy production and high end-use demand make the
net export negative.

6.1.2 Energy Mix
The results presented on the energy mix show a low variation between the parties. For all
parties, the usage of fossil fuel reduces to 18-21% in 2050. The usage of hydrogen is
calculated only to be about 1%. Bioenergy will not change much. Lastly, electricity use will
increase up to 64-70% of the total energy usage. These results may show that electrification
will continue and that new electricity will cover the reduction in fossil fuels.
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The model does include a CO2 price of 590 NOK per ton CO2. However, to make the model
reduce the usage of fossil fuels and increase alternatives, such as hydrogen, a higher CO2
price must be in place. The current government has suggested a higher CO2 price, and it may
be an excellent instrument to accelerate the reduction of fossil fuels and introduce new green
technologies.
There is no significant difference between the political parties that allows the usage of blue
hydrogen and those that do not.
In chapter 5.4 CO2 there is also an apparent reduction in CO2 emissions. It is essential to
understand that this emission does not cover Norway’s total CO2 emissions but only applies to
the industry, buildings, and transport mentioned in this thesis. These may be the most
manageable sectors to have reductions in emissions. However, in 2050 the 2030 goal of
reducing 50% of the emissions is still not reached for any of the parties.

6.1.3 Electricity Mix
As seen in 6.1.2 Energy Mix, electricity will account for a more significant part of the energy
mix. The electricity is produced by either hydropower, wind power, or solar power.
Hydropower is divided into run-of-river and reservoirs. It is important to note that the energy
mix does not include the total energy used and that the installed capacity for the different
parties cannot be compared based on the share.
In 2020, the reservoirs accounted for 60% of the total electricity mix, while the run-of-rivers
are at 31%. Thus, in total, hydropower is producing 91% of the total electricity mix in 2020.
The remaining 9% is covered by wind power.
In 2050 does have a large amount of solar power, ranging from 4% to up to 10%. Miljøpartiet
De Grønne had specific goals on solar power and was rated highest among the parties.
Therefore, they do have the highest share of solar power in their energy mix.
Venstre does have the lowest share of solar power with 4%. However, they did also have the
highest increase in energy production, meaning their actual solar capacity may be higher than
other political parties, with a higher share. The neutral parties, Rødt and Fremskrittspartiet, do
have a share of 5% solar power.
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All parties adverse to wind power will not have any electricity produced by wind farms in
2050. This is due to the 15-year lifetime of the existing wind farms, and that existing wind
farms will have been decommissioned. The parties willing to repower and reinvest in wind
power will only have a slight reduction in the wind power share. Venstre is the only political
party favorable to wind power, and the share will increase to 23% of the total energy mix.

6.2 Economy
This section will examine the prices of electricity. Economy and cost have not been of focus
in the thesis, but it is believed that the electricity prices are of high interest to the public and
are therefore included.

6.2.1 Electricity Price
In Table 7, electricity prices are presented for both 2020, 2030, and 2050. It is clear that the
prices will increase in the future, no matter which political parties will be elected. The
increase in the electricity price ranges from 28% to 58%.
An interesting finding is that Rødt, Arbeiderpartiet, Kristelig Folkeparti, Høyre, and
Fremskrittspartiet, which all depend on the import of electricity, also are the parties with the
highest electricity prices. In contrast, all parties with a positive net export have the lowest
electricity prices.
Senterpartiet and Venstre are the with positive net export that has the highest increase in
power production. These parties are also the two parties with the most considerable reduction
in electricity prices.
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6.3 Approach
This section will discuss the thesis approach, the politics, and the IFE-TIMES-Norway model.

6.3.1 Politics
The politics have been based entirely on the political manifestoes published by the different
political parties. By doing so, a consistent and neutral foundation has been given for the
thesis. Furthermore, by only using the manifestoes as a data basis is has also been easier to
collect and process the data.
However, limiting the thesis to only one source of political data may reduce the quality of
data used in the model. Only using the political manifestoes will make some room for
interpretation, and the quantification may not give an exact presentation of the politics. Some
of the manifestoes have also had vague or inadequate formulations, making it hard to
interoperate. For example, some political parties mention wind power without specifying
onshore or offshore installations. Most of the political parties also have statements saying they
will support renewable energy, but it is hard to use in the model without further elaboration.
For future studies, a combination of data - where interviews, debates, and public statements,
should be used in addition to the political manifesto.

6.3.2 IFE-TIMES-Norway
IFE-TIMES-Norway is developed to do long-term simulations of the energy system with
different inputs. The data input is used in different scenarios, making the model excellent for
analyzing the political impact on the energy system. However, the model does have some
limitations that limit the modeling of the Norwegian energy system.
Most importantly, several energy sources have been excluded from the thesis. Offshore wind
power is a relevant topic in politics and may be an essential part of the future energy system.
By excluding offshore wind power, other results may also be affected. In addition to offshore
wind power, nuclear power is also excluded from energy production. District heating is also
excluded from the scenarios, but it does have base demands and is included in the model.
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The oil and gas industries also eluded from the model. However, this may not affect most of
the results. It is only electrification that will affect the onshore energy system, and it is
included in the model. However, the results on CO2 will not reflect Norway’s total CO2
emission and reduction. The same applies to Svalbard and other off-grid installations running
on coal or other fossil fuels.
As mentioned, the model is still under development, and future updates may include factors
exclude in this thesis. The thesis´s flaws are believed to be due to the politics and the input
data for the model and not for the model itself.

6.4 Public Perception
This section will evaluate the presentation of the results and discuss how it can change the
public understanding of energy politics.
The thesis aimed to present how Norwegian politics may change the Norwegian energy
system in a clear way that is easily read and can be understood by a public audience.
Vast amounts of politics and data have been interpreted and processed to present the results.
As mentioned, the political manifestoes are often long. It is believed that reading and
understanding the politics for all nine parties would take too long for an average voter.
Politicians are using debates, media, and other platforms to present their most attractive
politics in short. This could give an impression of the energy politics of all the different
parties, but it will still abstain some of the politics and not highlight what politics that the
parties do not include.
Therefore, if read, it is believed that this thesis provides a better understanding of the political
parties and their energy politics. It is also assumed that the reader will see the context between
the politics and how different politics will change multiple factors.
However, due to the limitations of the thesis, it will not provide a detailed presentation of the
politics. Therefore, it should only be used to look at the main differences between politics and
not interpret any specific energy system changes.
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7 Conclusion
The Norwegian political parties are getting ready for the next governmental election and are
presenting their political manifestoes. Energy has become a large part of all the political
party’s political agenda. However, it may be hard to understand all the politics on the
different topics. This thesis has interpreted and processed the relevant politics, and by using
the IFE-TIMES-Norway model, presented the political differences and how they will affect
the Norwegian energy system.
The politics of the nine political parties varies a lot, but most of the results do not have the
same variation.
Due to electrification, the energy mix will increase the share of electricity in the energy mix,
and the increase in electricity will replace fossil fuels. Due to low energy prices, new
technologies like hydrogen will not have any significant growth. The electricity mix will to a
more considerable extent, include other energy sources than hydropower. The growth will
happen in solar power and or wind power, dependent on the political party’s politics.
The electricity prices will increase in the future, regardless of the increase or decrease of the
energy systems growth. The electricity prices are also shown to have a relation to the import
and export of electricity. Therefore, political parties with a negative net export will have
higher electricity prices.
CO2 emission is an important political topic with clear, quantified goals for reduction.
Unfortunately, none of the political parties will be able to reach the given goals on reduction.
Without a higher CO2 price, even significant variation in politics will not make any
considerable changes to the reduction and total CO2 emission. The solution may be to
increase the CO2 price to make it more expensive to produce CO2 and encourage and
accelerate new green technology.
The thesis gives a clear and straightforwardly presentation of the different politics, how it
differs and how it will change the Norwegian energy system in the future.
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7.1 Future work
Future research should focus on the accuracy of the results. This can be done by doing the
following:
•

Include offshore wind power to make the model and the results more realistic. Several
political parties are against several solutions for onshore energy production but are
positive to offshore wind power.

•

Do a comprehensive political analysis, including statements, interviews, debates, and
other data not included in the political manifesto.

•

See how different cooperation’s between political parties, including given seats at the
Storting, would change the results.

•

Include district heating in the model.

•

Include predictions for production, demand, and prices in other countries to better
calculate import and export of energy.

•

Include Svalbard and off-grid energy systems to incorporate the energy demand.
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Appendix 1 – Modelling Examples
Examples of the modeling done. These are all examples and are only meant to illustrate how
the modeling has been conducted. Due to a large amount of data, some examples are
presented with only a tiny part of the sheet.

Hydropower

Wind Power
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PV

Transmission Grid
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