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Abstract: A higher share of renewable energy in power generation is one of most ambitious goals for sustainable 
development under the increasing pressure of climate change. On the deregulated electricity market in Sweden, 
the consumers are able to choose their electricity from a specific supplier and a specific energy source, which 
gives them the opportunity to execute their consumer power to have positive impacts on increasing energy 
efficiency and renewable electricity generation by stopping buying electricity produced from fossil fuels. A new 
paradigm is thus proposed in this paper which provides a new perspective on purchase of the product electricity. 
The new paradigm makes electricity a specified product for a specific customer, the electricity audited is never 
mixed with that not audited, because all electricity which is audited can be traced. The aim of this study is to 
provide a greater understanding of the new paradigm on the deregulated electricity market. By conducting a 
willingness to pay survey and several deep interviews, it analyzed the main factors hindering the customers’ 
understanding of the new market dynamics in terms of active choice in ‘green’ electricity and stopping buying 
fossil electricity. The results and discussions show that the new paradigm could facilitate shedding light on some 
important implications for strategic decision making in power companies, for policy-makers as well as 
customers.  
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Summary: Global warming caused mainly by man-made greenhouse gas emissions is one of most challenging 
sustainable development problems facing humanity, and renewable electricity generation is one of the key 
alternatives to reduce greenhouse gas emissions and potentially reduce other harmful impacts of electricity 
generation to the environment. In Sweden the electricity market was deregulated in 1996; from that time on the 
consumers have had a choice both in terms of origin of power and suppliers of the electricity. The deregulated 
market has enabled the customers to choose their electricity from a specified type of energy source, e.g. 
electricity certified with Guarantees of Origin (GO) or Eco-labeled electricity. The study reviews two different 
perspectives on the purchase of electricity. A new paradigm which is similar to the Banking system is proposed, 
in which the electricity is seen as a specified product so that different customers’ electricity never mixes with 
each other’s. The new paradigm could have a positive impact on consumer power and thus have an influence on 
strategic decision-making in power companies. If customers choose to play an active role in the market by 
actively choosing ‘green’ electricity and stop buying fossil electricity there will be no investment flows into 
fossil electricity generation. The de facto differentiation between different kinds of electricity with different 
environmental qualities is the core of the new paradigm. The driving force for a paradigm shift in the electricity 
market is identified as the increased awareness of the danger of climate change.  
This study uses an online survey to examine the Willingness To Pay (WTP) for ‘green’ electricity of Swedish 
customers. Also interviews with people involved in electricity market or sustainable development have been 
performed to analyze how much the customers understand the new paradigm and what main factors are 
hindering the paradigm shift. The results and discussions show that a better understanding of the new paradigm 
could benefit the customers both in terms of the power market and sustainable development.  
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1 Introduction  

One of the biggest challenges facing humanity is climate change, one of the main reasons for this change is 
highly concentrated carbon emissions to the atmosphere from human activity. Climate Roadmap 2050, which 
was proposed by the Swedish environmental protection agency and the Swedish Energy Agency in 2012, has 
showed that one of the main routes to achieve non-net emissions of greenhouse gases by 2050 is through 
significant domestic emissions reductions as the most important long-term measure to combat climate change 
(European Commission ,2012). 
 
Energy is playing an increasingly important role in every type of social and economic development, with 91% of 
humanity’s CO2 amounting 33.4 billion metric tonnes coming from Fossil Fuels and Cement (Friedlingstein et al., 
2010), it is obvious that energy is also the most important aspect affecting human society’s sustainable 
development1. We are depleting fossil fuels millions of times faster than it took to create them (Everything Solar, 
2010). It is of vital importance to adjust our use of energy and resources into a sustainable equilibrium. To 
achieve such a goal, lessening the need for more fossil fuels as well as maximizing energy efficiency is necessary. 
And renewable electricity generation is one of the key alternatives to reduce greenhouse gas emissions and 
potentially reduce other harmful impacts of electricity generation to the environment.  
 
In Sweden, the government considers energy markets with effective competition, efficient use of resources and 
efficient pricing as the fundamental basis for its integrated climate and energy policy (IEA, 2013). According to 
the Energy Targets of Sweden (Sveriges Energimål 2020), the transformation of our current energy system 
towards one that is based on renewable energies is a major milestone towards various sustainability goals. 
Electricity plays a big role in power market. According to the long-term forecast of the Swedish Energy Agency, 
electricity generation in Sweden is expected to total 175 terawatt-hours (TWh) in 2020 (IEA, 2013). Therefore, 
transformation of our current electricity system into one that is driven more by low carbon emissions energy is of 
obvious importance. Markets can be designed to reliably achieve carbon reduction goals by increasing renewable 
in the power supply as well as increased energy efficiency.  
 
Sweden fosters the dynamic development of the Nordic Electricity Market as the cornerstone to the efficient and 
competitive exploitation of the common production resources in the region (IEA, 2013). Consumer issues have 
moved to the top priority within the removal of any bottlenecks in the Nordic electricity market to achieve a 
common Nordic retail market by 2015(Ea Energy Analyses, 2012). With the deregulation of the electricity 
market in 1996, enabling consumers’ power has been considered the first step of every possibility. From that 
time on, the consumers or end-users of the electricity has played a more and more important role in the 
development of a more efficient and low-carbon electricity market, for instance, by demanding more of 
renewable electricity for their daily use, which has already become an option from day 1. The contributions of 
integrating the demand side into the power market effectively have been realized, which is by affecting the 
production and price of the electricity on the market.  
 
Therefore, for the consumers to make a positive impact on the development of the electricity market, it’s 
important for them to understand the market dynamics. However, after the deregulation of the electricity market, 
with the choice of consumers in different electricity suppliers and electricity source becoming available, 
something vital has actually changed in the electricity market dynamics. A brand new perspective on purchasing 
electricity proposed in this paper—new paradigm, is intended to have a effect on “consumer power” and thus 
have an influence on strategic decision-making in power companies. Within this new paradigm, consumers’ 
perception of the product electricity could change their way of buying and consuming electricity. The driving 
force for such a paradigm is identified as the increased awareness of the dangers of climate change. 

                                                             
1 Sustainable development: The United Nations World Commission on Environment and Development (WCED) in its 1987 
report Our Common Future defines sustainable development: "Development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs." 

http://en.wikipedia.org/wiki/United_Nations
http://en.wikipedia.org/wiki/Brundtland_Commission
http://en.wikipedia.org/wiki/Our_Common_Future
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1.1 Aim and scope 

This study reviews two perspectives on the purchase of electricity; one old called physical paradigm, and one 
new which is analogous to Banking system are identified. A new paradigm developed by Per Ribbing at 
angstrom laboratory at Uppsala University, where it is the currents of money that develop the power market. The 
paper also proposes a different definition of the product electricity. The goal of this paper is to contribute to an 
understanding of the new paradigm of the electricity market, which is done by the combination of quantitative 
method and qualitative method used in the following sections, and will hopefully change the way how people 
perceive the product electricity and thus change consumers’ purchasing behavior, as well as provide a new push 
for strategic decision-making in power companies.  
 
Understanding the market dynamics is very important for consumers to make choices of product electricity, and 
thus to make influence on electricity market, which is also an essential factor to the success of the development 
of totally renewable electricity market. It is of vital importance to understand that the power market is ruled by 
free-market economy, which is the rule of Supply and Demand and market behavior, etc.  
 
In order to get to know to what extent people understand the new paradigm, it is necessary to look into what 
factors are hindering people’s understanding of the power market and their active choice of ‘green’ electricity in 
terms of protecting the environment, which is another aim of this study.  
 
To provide a good understanding of the new paradigm, in order to encourage better consumer power, the study 
includes the following research questions: 
 
· What is the new definition of product electricity? 
· What is the new paradigm?  
· What’s the difference between the old and new paradigms? 
· How does the new paradigm affect the electricity market? 
· What are the factors hindering the paradigm shift of the electricity market? 
 
The electricity market is a highly complex system, except consumer power, it also involves market power, free 
economy model, the physical electrical system’s connection to the grid, transmission capacities, etc. This paper 
deals only with only a small part within the electricity market.  
The new paradigm could apply to all deregulated market, because on deregulated markets customers have a 
choice. However, in this paper we mainly talk about the Swedish electricity market, which is part of the unified 
Nordic electricity market: NordPool(Nord Pool, 2004). 
 

1.2 Outline 

The current situation of electricity market of Sweden after deregulation is described in the Background. The third 
section is the definition of the new paradigm according to Per Ribbing’s model, differences between the old and 
new paradigms, and opportunities within the new paradigms. Methodology including quantitative survey and 
qualitative deep interviews are presented in Chapter 4, trying to make clear what factors are hindering the 
paradigm shift of the electricity market in terms of consumer’s behavior change. Chapter 5 demonstrates the 
main results from survey and interviews, in line with discussion based on the results and previous content, and 
then chapter 6 follows the conclusion in the end.  
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2 Background 

2.1 Overview of EU’s electricity market from a Sustainable Development 

point of view 

The world’s greatest environmental challenges are climate change and resource depletion (International Panel on 
Climate Change, IPCC, 2013). Growing evidence has shown that Green House Gas (GHG) emissions such as 
Carbon Dioxide(CO2) are some of the major causes of anthropogenic climate change( Botkin and Keller, 1997). 
The burning of fossil fuels is one of the most significant contributors to Green House Gas emissions emitted to 
the environment.  
 
Nowadays 85% of current primary energy driving global economies comes from the combustion of fossil fuels 
and consumption of fossil fuels accounts for 56.6% of all anthropogenic GHG emissions(Moomaw,W. et al., 
2011), while global electricity supply by energy source is made up by 67.6% fossil fuels and 19.4% renewables 
respectively(REN 21, 2011). Under the global context of climate change at present, it is of vital importance to 
improve the share of renewable energy source and reduce the use of fossil fuels.  
 
As an acknowledgement of those facts, the European Council has set the objective to reduce domestic 
greenhouse gas emissions for Europe at 80 to 95 percent below 1990 levels by 2050 in October 2009(ECF et al., 
2010). For instance, the UK set its government’s energy and climate goals be to deliver secure energy on the way 
to a sustainable low carbon future and ambitious action on climate change at home and abroad (DECC, 2012), by 
reforming the energy market and working internationally to ensure that the the UK has a diverse, safe, secure 
and affordable energy system and incentivise low-carbon investment and deployment (DECC, 2012). 
Furthermore, investment decisions over the next decade in nuclear, renewable and fossil-fuel powered 
infrastructure will play an essential part in determining whether or not long-term targets to decarbonise the 
energy system are met(DECC, 2012).  
 
Renewable electricity generation is one of the key actions for reducing greenhouse gas emissions and potentially 
reducing other harmful emissions from electricity generation to the atmosphere. EU has adopted several 
directives to enforce its renewable energy policy. The EU Directive 2009/28/EC has set a target to increase the 
share of renewable energy within the Union to 20% by the year 2020 (EU Directive 2009/28/EC,2009), the aim 
is to design and evaluate feasible pathways for supporting an enhanced exploitation of renewable electricity in 
particular, and RES in general. 
 
Worldwide, the electricity sector is undergoing a fundamental transformation (Bye, 2007; Johnston, L. & Wilson, 
R., 2012,) With the reorganization of fossil fuels, the largest fuel source for the electricity sector, contributing to 
greenhouse gas emissions and other forms of man-made environmental contamination, policymakers have been 
trying to decarbonize the power sector. The European Climate Foundation's Roadmap 2050 study and other 
European reports highlight the need for Europe to decarbonize its power sector by the 2030s in order to achieve 
its economy-wide 2050 carbon reduction targets(ECF et al., 2010), because “a fully reliable, full decarbonized 
power sector by 2050 is a pre-condition for achieving the 80% economy-wide emissions reduction target, and 
that this transition is technically feasible and economically affordable” (European Commission,2012). 
 
Deregulated electricity markets are a relatively new phenomenon. It is only thirty years since Paul Joskow and 
Richard Schmalensee (1983) published “Markets for Power”, which arguably launched the idea that electricity 
should be traded on wholesale markets like other commodities, which was in opposition to the old idea that 
electricity was a natural monopoly. It is fifteen years since the British government published its White Paper 
“Privatising Electricity” (Department of Energy, 1988), which launched the first fully-functioning electricity 
market. But it does not seem to have stemmed the flow of countries liberalizing their electricity industries (Green, 
2003). Nowadays, deregulated electricity markets still only make up a minority of world electricity by mostly 
occurring in the Western countries, Europe and Latin America are in the lead (Green, 2003). Most electricity 
worldwide is handled in regulated markets, but the move towards electricity markets appears to be world-wide 
(Green, 2003). 
 

http://www.raponline.org/featured-work/roadmap-2050-designing-a-decarbonised-power-future
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The past two decades have witnessed efforts throughout the world to deregulated electricity markets. In the 
1970s, a number of countries were starting to favor deregulation only as a means of improving economic 
performance since the electricity prices fluctuated with fuel prices back then(Sunaidy and Green, 2013). The 
world’s main economies have carried out schemes to implement efficient and competitive wholesale markets for 
electricity within the framework of globalization and liberalization. For many years, each of the three 
components: generation, transmission and distribution in electricity industry was thought of as a natural 
monopoly for physical reasons, but with technology improvements, there started thinking about commoditizing 
electricity within widely spread faith in markets as the optimal socio-economic organizational pattern. In Europe, 
the key event happened in 1990 in UK when the government privatized the UK Electricity Supply Industry in 
England and Wales, it thus caused other European countries following suit, among which the UK, Sweden and 
Spain were already enthusiastic early adopters.  
 
The European Directive for the electricity market was introduced in 1996, the objective of which is to establish 
internal energy market. Commission Directives of 1996 and 2003 are requiring states throughout the European 
Union to create competitive electricity markets. The EU also has its goal of continuing to work on the problem 
of funding and integrating renewable energy into the grid, create a decarbonized, reliable, and affordable power 
system.  
 

2.2 The Swedish Electricity market 

2.2.1 Deregulation of the electricity market 

The Nordic Electricity market has undergone major changes over the past two decades and has consequently 
been the subject of many studies (Bye, 2007). Sweden was one of the earliest countries who adopted the EU 
deregulation reforms under EU Directives. In the 1990s, the European electricity market was liberalized with the 
introduction of European Directive for the electricity sector in 1996, the first major step in Swedish market 
reform was taken in 1991, with the decision to separate transmission from generation (NordPool, 2004). Then 
the Swedish Parliament decided in October 1995 to introduce new legislation in Sweden for the electricity 
market to take effects as of 1st January 1996(Swedish Competition Authority, 1996), the aim of which was 
mainly introducing competition on the market to benefit consumers. Consumers have had the choice in terms of 
source of energy for electricity production as well as supplier. Before the liberalization, consumers could only 
choose to lessen their environmental impacts, by energy saving and energy efficiency. Besides free choices of 
suppliers for consumers, there companied by the possibility of choosing a specified product electricity. In 2003, 
the first tests of European electricity tracking system finally took place and have been a huge success 
(Braslawsky, J. ,2013). Currently, 7% of all European electricity is specifically demanded by consumers on the 
renewable electricity market, and it’s keeping growing year on year (Lindberg & Hegna, 2013). 
 
What does it mean by deregulation? 
The basic components of the electricity market are generation, transmission and distribution, and electricity 
supply. Since transmission and access to networks are still natural monopolies2, and are run in a special company 
separate from the production of electricity, deregulation is generally limited to the activities taking place at each 
end of these networks, generation and supply. Liberalization might be involved, companies being allowed to 
enter the market competing with the already existing ones. Restructuring might be involved, with incumbent 
companies separated both vertically such as splitting transmission from generation and horizontally such as 
creating several competing generators. There’s a danger of liberalization without restructuring in that the 
incumbents may be able to discriminate against the new entrants and thus make competition less effective. By 
allowing entry by independent power producers, it creates an active wholesale market, which results in a choice 
of suppliers for the consumers. Figure 1 below illustrates how the basic sectors in electricity market work in 
connection with the grids, which function like roads transporting the power.  
 

                                                             
2 Natural monopolies, which is a type of monopoly that exits as a result of the high fixed or start-up costs of operating a 
business in a particular industry. The utilities industry is a good example of a natural monopoly.  
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Figure 1:  The grid connection between producers and End-users(source: NordPool Spot AS) 

 
When the electricity market is deregulated, electricity becomes a commodity just like any regular commodity, for 
instance, like grain or oil (NordPool Spot AS 2004). It is the same with other markets consisting of wholesale 
market, retail market and three usual players: the producers, the retailers and the end users (NordPool Spot AS, 
2004). This is aiming to provide consumers with greater freedom of choice and better opportunities for putting 
pressure on costs and prices in the supply of electricity.  
 
In the early years, if customers changed suppliers it was required to install a new electricity meter, the 
installation and cost of which amounted to an average of 8000 SEK by the customer, thus this became an 
important factor apart from the price of electricity when considering whether to change electricity supplier at that 
time (Bird et al., 2002). The cases changed over time, since 1999 when households could furthermore switch 
electricity suppliers without any transition costs, the full competition of the market started (Bird et al., 2002). 
 
Lundgren(2009) has shown in his paper “Consumer Welfare in the Deregulated Swedish Electricity Market” that 
deregulation has kept the power price( excluding taxes) down and increased consumer welfare in Sweden by 
analyzing the data in NordPool. On the other hand, Green & Damsgaard (2005) conducted a cost-benefit analysis 
of electricity deregulation, and concluded that electricity deregulation has been good for sweden, but has not 
been without winners and losers. Deregulation reduced prices in most of the years since 1996, bringing gains to 
consumers (both households and companies buying electricity), and losses to electricity companies. However, 
this was reversed by the extremely high price of 2003, so that consumers appear to have become worse off for 
the time being, and the electricity industry better off. And it could be reversed again (Green & Damsgaard, 
2005).  

2.2.2 Development of the “green” electricity on the market since deregulation 

Regarding generation, the five largest generating companies ranked in terms of size were Vattenfall AB, Sydkraft 
AB, Stockholm Energi AB, Gullspångs Kraft AB and Stora Kraft AB (The Swedish Authority, 1996). Vattenfall 
is owned by the state and Stockholm Energi is owned by the city of Stockholm. These five companies above 
produce about 90% of the total production of electricity, which is around 140 terawatt hours on an annual basis. 
Vattenfall is the biggest one, holding 50% of the shares. And Vattenfall together with Eon, Fortum rank the top 3.  
According to IEA (2013), in the year 2011, the total electricity generation of Sweden is 150.5 TWh. This is an 
increase of 3.6% since 2000. We can see from figure 2 that Sweden is highly dependent on hydro power, with a 
proportion of 44.1% of the total generation. Then it follows with nuclear power, which makes a large 
contribution to the Swedish electricity mix accounting for 15.9 Mtoe or 40.5% of its electricity generation in 
2011. It is worth to mention that biofuels rank number three as a very potential energy source, which is tied to 
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district heating in Sweden due to the combined heat/power plants. Last, fossils fuels only accounts for 2.9% with 
natural gas 1.2%, coal 0.8%, oil 0.5% and peat 0.4% respectively, among which oil is the worst, contributing 
68.9% of emissions and coal 16.9% of emissions in national emissions from fuel combustion(IEA, 2012). 
Historically, Sweden has been very dependent on the import and use of fossil fuels (Regeringskansliet, 2012). 
Although it’s a small proportion within the total now, but when transferring it into specific amount, it is a big 
number.  

 
Figure 2  Electricity generation source in Sweden in 2011(Source:IEA 2013) 

 

 
Figure 3  Electricity generation source in Sweden in 2011(Source:IEA 2013) 

 
If combining all the renewable and separates it from nuclear and fossil, we get figure 3 above. It can be seen that 
renewables already hold a high market share in the Swedish electricity mix compared to many other countries, 
representing a high market potential. The growth in renewable energy especially hydro power has happened with 
the development of the Swedish economy, but due to environmental laws there is little potential for future 
construction of more damns, the growth of which has only come from modernization of old damns (Liu et al., 
2013). The part of electricity consumed by the end-users besides being generated from renewable energy is 
called Residual Mix. The Residual Mix is the grid attribute (emission, radioactive waste, etc.) average that is not 
allocated to a specific individual or end-consumer.  If a consumer uses grid electricity without the cancelation of 
a GO certificate (or other reliable tracking mechanism) than they are obligated to use the residual mix when 
calculating/reviewing their consumed electricity attributes (footprint)(RECS International, 2014). The share of 
Residual Mix in the total electricity consumption is 54.6 % in the year 2011. RE-DISS project has the National 
Residual Mix for most European countries from 2009 to 2013. For detailed information, data can be found on 
http://phase1.reliable-disclosure.org/documents/ from RE-DISS project phase 1.  For instance, the national 
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Residual Mix for Sweden in 2009 is: renewables 46%, nuclear 41%, fossil 14%; in 2010, it’s renewables 51%, 
nuclear 43%, fossil 6%; in 2011 Figure 4 shows how the residual mix is consisted of, among the residual mix 
electricity from renewable decreases a considerable proportion from 56.5% to 38.3% compared to the total 
electricity generation. 
 

 
Figure 4  Residual Mix (calculated by the data from RE-DISS) 

 
With the deregulation of electricity market, now there are no big supply-sided barriers that would hinder the 
development of a competitive electricity market. Renewable product electricity has been made available to 
Swedish households since the beginning of the deregulation of electricity market, the Swedish electricity 
consumers can actually choose from more than 120 suppliers, among which the three major electricity suppliers 
are Vattenfall, E.On and Fortum at present. They account for 75% of the market volume (Sjöström, 2012), and 
all provide contracts for renewable electricity, while most of other smaller suppliers also offer such options 
(Kåberger, 2003). The Swedish households can compare the contracts offers online conveniently free of charge 
and no general switching costs if they want to change their suppliers.  
 
The Swedish consumers show a high sensibility to environmental benign consumption (Ceci-Renaud & 
Khamsing, 2012), at least in terms of organic food. But a high sensitivity for environmental benign food 
consumption doesn’t necessarily imply a high sensitivity for environmental benign product electricity (Belz & 
Peattie, 2012). According to Sjöström(2012) there is actually an underlying market potential for renewable 
electricity. A study by Swedenergy, the umbrella organization for the Swedish energy industry, has shown that 75% 
of the responding households could seriously imagine buying eco-labeled electricity while 40% could consider 
buying eco-labeled electricity even if they have to pay a premium for it (Kåberger, 2003). Similar results can be 
found in Hansla et al. (2008), showing that 81.5% of the 855 Swedish households (sample) was willing to pay at 
least an additional .01 SEK per kWh for green electricity and about 66% .02 or more.  
  
However, in spite of the significant market potential of green product electricity, the actual demand of consumers 
is low. Green electricity contracts stood for 7% of the market share in 2000 and 6% in 2002 according to Bird et 
al.(2002), and 5% in 2009 according to Flood(2009). Moreover, most of the consumed electricity labeled as 
green or renewable is consumed by companies and institutions (Bird et al., 2002) such as government owned 
railway operator SJ, but not by individual household.  
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3 Theoretical framework  

This chapter illustrates the theoretical framework of the perspectives on purchasing electricity in the deregulated 
electricity market. It is the foundation of the proposal of the new paradigm. It includes three parts: define the 
product electricity, introduce the new paradigm, and categorize certification of specified electricity.  

3.1 Definition of the purchase of the product electricity 

Buying electric energy is quite different from purchasing other products. Buying electricity is actually placing an 
order of kilowatt hours to be produced beforehand. The annual purchased volume is estimated from last year’s 
consumption. The purchased power can be consumed at any time where it is metered, and at any geographical 
location where the consumer is identified and the electricity is metered. To clarify, we use the case of charging an 
electric vehicle. An electric vehicle can be charged at many different geographical locations, any day and time of 
day. If the charged volume of kWh:s is metered and the consumer is identified then the purchased volume of the 
product electricity can be added to the consumer’s power bill. The power flows in a transmission system are 
governed by physical laws, well-known as the current and voltage Kirchhoff’s laws.  
 
The consumer does not know how many kWh:s will be consumed during a year because the product electricity is 
balanced over a year. There’s a balancing done at the end of the year where the actual consumption is revised 
versus the anticipated consumption, and the difference is billed, or deducted, on the next bill. For the customers, 
if you are a Net Energy Metering customer, there are actually two bills. You’ll receive a monthly bill, which 
reflects your amount due for the monthly minimum electric charges and a snapshot of your current and 
year-to-date charges and credits, it doesn’t include the actual charges for electricity until your True-up month, 
which is at the end of your billing cycle, on the 12th month. The customers will ‘true-up’ and receive two slightly 
different bills. The credits from the previous 12 month billing cycle, if you have any remaining credits, that 
amount will be reset to zero. (Poullikkas, Kourtis and Hadjipaschalis, 2013). If you have any remaining charges, 
that amount will become payable. This is how the annual balancing is done. In Europe, only five countries 
including Belgium, Cyprus, Denmark, Italy and Netherlands are using net metering (Poullikkas, Kourtis and 
Hadjipaschalis, 2013). Net metering is an electricity policy which allows utility customers to offset some or all 
of their electricity use with self produced electricity form RES-E systems (Mitscher & Ruther, 2012). A feed-in 
tariff scheme provides a guaranteed premium price to the green electricity producer and put an obligation on the 
operators to purchase the generated electricity output (Poullikkas, Kourtis and Hadjipaschalis, 2013).  
 
The product electricity is quite confusing to many consumers in terms of ‘green electricity’, as they know the 
electricity they’re using is exactly the same as what their neighbors are consuming. Then how a ‘green electricity’ 
product can be physically different from other electricity products? In fact, the choice of the product electricity 
does not lie in the type of electricity, but in the way the electricity was produced. i.e., where it came from. The 
difference doesn’t lie in the time when the electricity was used or the consumer’s geographic location, but 
depends on the energy source that was used to produce it. See Figure 5.  
 
When we refer to green electricity, it doesn’t mean electricity have its color on the grid. Electricity is not green, 
grey or black. It’s the energy source that was used to generate it is different instead of the electricity itself. 
Therefore, it implies that renewable sourced electricity is different from “black” or non-renewable sourced 
electricity. Since depending on different classification the definition of ‘green electricity’ can be different, for 
example, in Sweden and Finland is classified as a slowly renewable fuel while internationally peat is considered 
as fossil fuel, e.g. by EU and UNFCCC (Sköldberg & Koljonen, 2010), hereby in the following parts of this 
paper we define ‘green electricity’ as Environmental Product Declaration (EPD) Renewable, EPD nuclear, 
ECO-labeled electricity, about which EPD will be explained in detail in the following section.   
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Figure 5.  Different energy source 

 
In a conventional perspective, the product electricity on the grid can be compared with water in a tank 
(Braslawsky, 2013). There are many ways to procure water but it all gets mixed up in a big tank, while there’re a 
lot of ways to produce electricity but it all gets mixed up on the grid. All water consumers get water from that 
tank and they therefore receive the same kind of water, which can be extended to the case of electricity, that all 
electricity consumers get the same kind of electricity with the same quality from the grid to their socket no 
matter the electricity was produced by renewable energy or fossil fuels, no matter what production methods have 
been used and what impacts are on the environment. 
 
After an order is place by a consumer, it’s always the same kind of electricity they’re receiving no matter it 
comes from a nuclear plant, a coal plant or a wind turbine. Buying ‘green electricity’ means supporting a 
particular type of natural source which produces electrons and what they are buying is not physically different. 
So ‘green’ electricity products represent a promise that the electricity you consume has been produced by a 
specified environmental friendly source of power, as well as a mandate that a specific volume of electricity can 
only be sold to a single consumer. In this sense, consumers can claim that they have consumed electricity 
originating from renewable sources and have the right to claim all other positive attribute relating to that 
production site (Braslawsky, 2013). Due the grid’s physical attributes, we don’t talk about the physical limitation 
on actual electrons volume feeding in the grid.  
 

3.2 Introduction of new paradigm shift 

Thomas S. Kuhn described a ‘paradigm shift’ in his landmark publication “The structure of Scientific 
Revolutions” as a new perspective that changes the way a phenomena is perceived, a profound change in a 
fundamental model or perception of events. The paradigm is not simply the current theory, but the entire 
worldview in which it exists, and all of the implications which come with it (Kuhn, 2012). Once in a while, the 
new perspective totally changes the perception of a specific phenomenon, for instance, looking at the Earth from 
space and understanding its spherical shape contrary from the common on-ground perception of Earth being flat.  
 
Global warming as an adverse effect from burning fossil fuels, described already by Svante Arrhenius(1896), is a 
global concern now. Ironically Svante Arrhenius actually proposed that we should burn more fossil fuels to 
release CO2 to prevent a new ice age from coming (Arrhenius, 1896) however it is the other way around now. 
More and more individuals as well as companies, communities, cities and nations are now actively trying to 
reduce their use of fossil energy although the fact is that world emissions are still increasing. The cessation of 
buying electricity generated by coal, oil and gas reduces one’s use of fossil energy. Very few people in Sweden 
want to pay for electricity generated from fossil energy (Ek, 2005). The same results can also be found in other 
relative reports. An AGS Pathways report (2007) showed that 42% of the Swedish respondents were willing to 
pay $5 or more per month for their electricity bill to solve global warming. Ipsos Public Affairs (2010) shows 
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that only 37% of Swedish residents concern about ‘cost of energy to consumers like me’, which is the lowest 
among other representative countries. Consequently, a majority of customers would stop buying fossil electricity 
if they had the insight that they actually could make such a choice.  
 
After the deregulation of electricity market since 1996, the consumers are free to purchase electricity from any 
suppliers and any sources. This actually means a vital change in the power market. According to Per Ribbing’s 
developed model, a new paradigm within the power market changes the conventional way people perceive the 
purchasing of product electricity. The new paradigm could facilitate more active “consumer power” on all 
deregulated power markets. Before and after the deregulation of the power market, the grid itself including its 
physical attributes has not changed, i.e. the power market itself has not been altered by the deregulation. 
However, the new paradigm provides a new perspective, an economic perspective, on how people see the 
product electricity. The model will be introduced in the following section.  
 
The Scandinavian/Baltic power market is NordPool Spot. Nord Pool Spot offers both day-ahead and intraday 
markets with 370 companies from 20 countries in the Nordic and Baltic regions (NordREG, 2013). Today in 
2014, it operates in Norway, Sweden, Finland, Estonia, Latvia and Lithuania. In 2005, Germany joined Nord 
Pool Spot and opened the KONTEK bidding area. The common intraday market will include Nordic countries, 
Germany, the Netherlands, and Belgium (Nord Pool Spot, 2010).  
 
To understand thoroughly about what is the new paradigm in the deregulated power market, we need to start by 
analyzing the old paradigm and new paradigm respectively. 
 
The old paradigm: the Physical Paradigm 
 
In opposition to the new paradigm which will be introduced later, let’s name the old paradigm “Physical 
Paradigm” first. It is a perception of electricity as water purchasing described above and in Figure 6. The 
physical paradigm’s perspective on electricity as a product that cannot be traced applies for all consumers of 
electricity from a shared grid. In such a paradigm, electricity are looked upon as water, all electricity is mixed on 
the grid. The Physical Paradigm can be referred to as “the bathtub model”, in which all power from different 
plants are “poured” into. Green, blue, grey or black power is supplied into this bathtub. If green stands for new 
renewable power such as wind, wave, solar; blue stands for existing hydropower, grey stands for nuclear power 
and black stands for power produced from fossil fuel energy such as coal, oil and gas, we get Figure 6. 

 
Figure 6  Bathtub Model 
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This view of power market was described by Hansla et al(1998):  
“When supplied to a home it is not possible for the household consumer to know how the electricity was 
produced.”  
It is argued that since everyone receives the same electricity with the same quality on the grid to their socket, it 
doesn’t make any sense to distinguish them by different categories, and buy them with a premium price.  
 
Looking at the history of the development of a nationwide electric grid in Sweden gives a clear understanding of 
why the old perspective of purchasing electricity where the physical delivery of kWh:s was identical with the 
electricity purchased is still perceived valid. Scientific articles in this matter have been hard to find (Morton, 
2002).  
 
Let’s take a single generator in the early 1800’s as an example. There were two hydropower stations A and B 
powering their local grid. The two stations were at different place, and they were similar. At that time, it was not 
necessary to perform audit and only metering of consumed kWh:s was enough. The consumed product electricity 
is in this configuration was exact the same as the kWh consumed. After a while, the grids A and B were 
interconnected there was no way of telling which physical kWh the different customers received. But still, the 
metering of consumed kWh:s was the only data needed for customers to continue paying the power bill to the 
same power company (either A or B) that he “belonged to”. At last, the Swedish power grid developed in a 
nationwide power grid and then developed further when it is connected to Denmark, Norway and Finland. Now 
the Swedish power grid is interconnected with the power grids of all neighboring countries, and even more. 
 
Another description by Wustenhagen and Bilharz holds true exactly in the physical paradigm: 
“Unlike in the case of buying organic food or other green products, a green power customer does not get a 
physically different product, but the difference lies in monetary flows. If products are designed properly-i.e. 
double selling is avoided – the purchasing decisions of green customers will translate into a change in the 
electricity mix.”(Wustenhagen & Bilharz, 2006) 
 
Actually it’s a misconception in the new paradigm from this paper. What kWh physically consumed is not 
important anymore from a market perspective; In terms of “what” here, it means the source, instead of the 
volume. Actually, the volumes you get are still under physical limitations. You cannot buy and consume the 
amount of electricity that doesn’t exist physically. Indeed physical consumption is related to the size of the 
market. However, for the electricity that you can physically get from the market, their sources are of no 
importance for you. You don’t need to worry about where they are from and if they are really from where you 
want.  
 
It is of no significance what actual product the consumer physically consumes after executing his consumer 
power. For instance, a person buying eco-milk in the supermarket is executing his consumer power, but if he 
trades them with his neighbor’s normally produced milk later on and drinks that milk instead of the eco one, he 
still has had an impact on the market of milk regardless of how big the impact is, positive or negative. From this 
case, we can see that consumer power is executed in the purchasing moment instead of the consuming moment. 
This is indeed an exact parallel with electricity.  
 
The Swedish power market was essentially a monopoly before 1996 (Bye & Hope, 2005). Consumers had to buy 
their product electricity from the utility running the electric grid in their living area. When electricity was to be 
considered parallel to water flow and mixing on the grid as the Physical Paradigm claims, there was no way for a 
specified consumer to know what electricity he or she got. Look at the product electricity standing in the 
Physical Paradigm, even after the deregulation, the customers would have the same mixed electricity as others. 
However, people paid their power bills to their utility without posing any doubts of what electricity (from whose 
production) they were actually receiving. The physical system, the grid, was not altered by the deregulation of 
the market. 
 
When Swedish Society for Nature Conservation introduced criteria for Eco Labeled power in January 
1996(Elenergi Version, 2009), articles in press and media mocked and scorned the idea of Eco labeled electricity 
in different ways, their message was that it was just a trick since all electricity was mixed after all. That is the 
reasoning in the old paradigm. And from the physical point of view, it is true. Contrarily, we’ll see that in the 
new paradigm consumers have a real, de facto, choice of what electricity they buy and consume from the 
economic schemes of the market provided by the new paradigm. 
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The new paradigm: the Banking Paradigm 
 
In this paragraph, I used the unpublished model developed by Per Ribbing, and use the model for the rest of the 
research. To explain the new paradigm an analogy is introduced. Consider the banking system, which is very 
well known and used by everyone practically every day. The banking system uses anonymous agents of money, 
e.g. bills. In an Automatic Teller Machine (ATM) the bill at the very top of the stack inside the machine can be 
anyone’s. It depends on who is proceeding earlier. However, the fact that the bill at the top of the stack can be 
anyone’s does not make everyone’s money interchangeable, although the bill itself is interchangeable. Hence, the 
bill itself is an anonymous agent of the money in a specific person’s account. It is notable that the word “money” 
is different from the word “bill” noted. Bills are interchangeable but money is not interchangeable.  
 
It applies to the power system in the same way. The power system uses anonymous agents of the product 
electricity, e.g. kilowatts hours (or Joules, 1kWh = 3,6 MJ). If person A turns on his electric kettle (or any other 
electric device) before person B, A gets the first Joule “in line” on the electric grid while B gets the exact same 
Joule if B turns on his electric kettle before A. However, the fact that the next Joule can either become A’s or B’s 
does not make A’s and B’s electricity interchangeable although the Joule itself is interchangeable. Therefore, the 
Joule (kWh) itself is an anonymous agent of the electricity bought by person A and person B, and the Joule is 
measured and deducted from a specific person’s individual “power account”. If a person’s personal account is 
not changed, their electricity cannot be changed either. In this sense, kWh is interchangeable but electricity is not 
interchangeable.  
 
In the old paradigm, if you want to make sure you’re getting exactly the electricity you buy physically, you’ll 
need to get each power producer have their own electric grid, a separate one, to guarantee that their customers 
get their electricity precisely belonging to their own electric bills, and this is not practically and economically 
feasible for sure. But in the new paradigm, it doesn’t need to be so because the word “electricity” is different 
from the word “kWh”, which has been explained earlier. Even though the power suppliers share the grids, your 
electricity still doesn’t mix with others, just like when people withdraw money from the same ATM, their money 
don’t mix with each other.  
 
The analogy with bills and money helps to understand the new paradigm. No one would ever wonder if the bills 
they withdraw from their account might come from someone else’s bank account accidently, which must be 
some mistakes from the controlling center, or illegal behavior. They know it is their own money, which represent 
their physical owning or potential, no matter what bills they physically receive in their hand. A person can only 
withdraw from his account the very same money that he has deposited. In terms of “same” here, it means the 
same amount, of course you could not withdraw more than you have deposited, and the physical bills you have 
got from the bank might be different from the ones you have deposited in the bank in the first time. So let’s call 
the new paradigm Banking Paradigm for the convenience of using later.  
 
According to the model we are using here, the parallelism between the product electricity and money, as well as 
between kWh:s and bills, explains that a person buying a specified kind of electricity also receives that 
electricity instead of any others. The purchased electricity is delivered by anonymous agents, kilowatt hours, 
who are deducted from the consumer’s individual electricity account. It has to make clear once more, the grid 
itself hasn’t changed by the deregulation, neither does the interchangeable characteristic of kWh, the new 
paradigm actually applies to both the regulated market and deregulated market.  
 
There’s a difference between electricity deregulation and the new paradigm. The deregulation was done by 
making the customers choose their suppliers and energy source freely, i.e. execute their consumer power, which 
happened from 1996; the new paradigm is a new perspective from which customers see the product electricity 
regardless of in which market, either regulated one or deregulated one. The deregulation of electricity market 
provides better infrastructure for the new paradigm to be implemented, and the new paradigm facilitate more 
consumer power in the deregulated market. However, the new paradigm applies to both regulated and 
deregulated market. Under this context, the new paradigm provides a different perspective on the opportunities 
of consumer power in the electricity sector as well as opens up possibilities for them to effectively execute their 
consumer power on NordPool Spot effectively.  
 
In the deregulated electricity market, consumers have the possibility to stop buying electricity generated from 
fossil fuels as they do on any free market; but in the new paradigm, they see and believe the opportunities that 
they are really making these changes better unlike which they couldn’t see in the old paradigm; in the new 
paradigm consumers have the possibility to understand they do have a real chance to have an impact on the flows 
of money and how, which is by affecting the suppliers’ investments. Customers have the opportunity to support 
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new renewable power production and energy efficiency projects simply because the consumer actually buys one 
specified electricity. Of course the influence is certain yet, provided how many major amounts of money flows 
are affected. How’s the flow’s effect are not under discussion here.  
  
In the new paradigm, it is of vital importance to understand that although the power market cannot avoid a 
significant influence from Ohm and Kirchhoff on which the electric grid is developed and run from the physical 
perspective, it is ruled by the normal laws of free-market economy, which is the rule of supply and demand 
(Batista et al., 2006). What anonymous agents of electricity (kWh:s) is physically received is not important any 
more from a market perspective. It makes sense since we already know that consumer power has been executed 
in the purchasing moment, i.e. the moment a person chose his electricity from a specific supplier in the power 
market, and the moment a person saved his money in a specific bank in the banking system. After the decisions 
have been made, it is not important the physical kWh a person gets is of which color and the physical bill a 
person gets is old or new.  
 
“When supplied to a home it is not possible for the household consumer to know how the electricity was 
produced.”(Hansla et al., 1998). This is how electricity is purchased and consumed has been commonly 
perceived. Contrary to the common view this study proposes a different definition of the product electricity. 
Electricity is defined as being the product produced and the product the customer buys while the kWh is the 
anonymous agent of such product. The physical delivery of the product is made by anonymous kilowatt hours 
who are carriers of the value produced, the value not only being electric energy but also environmental values.  
 
Operating reserves are defined as the real power capability that can be given or taken in the operating timeframe 
to assist in generation and load balance, and frequency control (Milligan et al., 2010). A critical issue in power 
system operation with a large volume of intermittent production is the amount of operating reserves that will be 
needed to keep the power system functioning securely and efficiently (Batlle et al., 2012). Consentec (2008a) 
find that extended balancing becomes necessary if the share of variable renewable exceeds 30% of electricity 
production (Milborrow, 2011; Weber, 2010).  
 
Necessary Audit: 
 
For the producers, the balance of the electricity is done annually, by an audit of produced kilo watt hours 
compliant with a set of environmental criteria. The criteria can be as simple as “renewable energy” not having 
any environmental limitations. Criteria could also be technically specific such as “solar power”, sold by e.g. 
Telge Energi or “nuclear power” sold by e.g. Vattenfall or “wind power” from a vertical axis wind turbine”. Any 
specific kind of electricity is possible to sell, as long as an annual audit is conducted. For example, one study 
shows a potential advantage for vertical axis wind turbines (VAWT) over conventional, horizontal axis wind 
turbines (HAWT)(Eriksson, Bernhoff and Leijon, 2008). Consumer power could be helpful in developing a 
Swedish VAWT industry if a utility decides to start selling specified electricity from VAWT:s. Taking the parallel 
example of banking systems again, one can withdraw money from one’s account without knowing where, when 
and how much to withdraw in advance, one can also place an order of electricity purchase beforehand, without 
specifying their consumption in volume, space or time. The difference lies in the balancing. The balancing of a 
bank account after a withdrawal in an ATM is immediate, the balancing of a credit card is monthly, and the 
balancing of consumed electricity is annual.  
 

3.3 Categories of Certification in specified electricity  

Renewable electricity has become a marketed commodity as a result of the increasing interest of various 
stakeholders and consumers in the origin of electricity. Various systems provide verification and certifications of 
the origin of the electricity, as well as various voluntary eco-labels by third party as a way of marketing, 
environmental product declaration by making life cycle analysis of a specific product.  
 

3.3.1. Guarantees of Origin System 
The system for certification is called a ‘book and claim’ system, which means the electricity is booked in the 
moment it is put on the grid and is claimed when it’s taken off the grid. In Europe, this system is referred to as a 
Guarantees of Origin (GO). Based on EU and national regulation, the GO system is a solid and reliable system 
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which is virtually universally accepted as the only way to prove that renewable electricity has been produced and 
consumed (Braslawsky, 2013) In 2003, the first tests of the European electricity tracking system took place and 
GO system has become the undisputed backbone of the renewable electricity market in Europe, which allows 
consumers to purchase specific types of electricity. Besides GO systems, another voluntary system is RECS 
system (Renewable Energy Certification System), which is for approval of renewable power production and 
issuing. 
 
The voluntary market for Guarantees of Origin is a consumer-driven system. The system exists for the only 
purpose of proving to end-users that the electricity has been produced from renewable energy (Bröckl et 
al.,2011). The system is supposed to be objective, transparent and non-discriminatory, so it is verified by an 
independent organization, to certify the promises and claims of the specific product electricity from a specific 
producer was indeed produced from renewable source, besides, to certify that specific consumers are the only 
ones who can claim to have used it. 
 
There are two parallel guarantees of origin systems for renewable energy in Sweden. One is EECS guarantees of 
origin under EU framework and one is the national guarantee of origin system. The national GO systems are 
embedded in the EECS (European Energy Certification System) certificates and this eliminates double counting 
in practice. Figure 7 illustrates how the system works in Sweden. The Svenska Kraftnat, the Swedish 
Transmission System Operator, is the national issuing body of the certificates while Grexel also represents 
Sweden in AIB (Association of Issuing Bodies).  

 
Figure 7    Outline of the Swedish Guarantee of Origin System 

 
In addition, Sweden uses another system called Elcert to support renewable electricity production, which is 
based on sales quotas from end users. It is called green certificate and is not a guarantee of origin. The green 
certificate scheme is a Supply-side management scheme, not to be mixed up with consumer power which is a 
Demand-side management.  
 
A guarantee of origin( GO) carries information telling some essential facts about the product to the consumer, 
including the energy source, start and end dates of productions, production location, etc. It can be transferred and 
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shall be the standard size of 1 MWh, and can be only counted once for the same unit of energy from renewable 
sources which will be cancelled once was used.  
 
To allow informed consumers to choose suppliers not only based on electricity prices the suppliers of electricity 
are required to disclose their electricity portfolio regarding energy source and environmental impacts by the 
Electricity Market Directive 2009/27/EC(2009). When a customer buys electricity without any specific 
requirements or “labeling”, the delivered electricity will be the “residual mix” which consists of a mix of 
electricity generated from several different energy sources (Braslawsky, 2013). The residual mix is defined as a 
set of attributes for use in electricity disclosure, which has been determined based on the attributes of all 
electricity generation in one or several disclosure domains and corrected by all attributes which have been used 
for explicit tracking or by ERTS (External Reliable Trading Systems), and also for exports and imports of 
attributes and physical energy (Raadal, Nyland and Hanssen, 2009).  
 
Sweden together with Denmark, Finland and Norway, Nordic countries have formed a common liberated power 
market having its roots in the 1990s, they enjoy a relatively high proportion of renewable electricity generation 
from the total electricity consumption. But the guarantees of origins are not necessarily widely recognized by 
consumers due to lack of communication with stakeholders about how the system operates and how it can be 
used.  
 
The guarantees of origin can also be traded between suppliers, this represents a possibility to sell/buy the 
environmental advantages given by renewable energy, regardless of where the actual production takes place, 
hence the guarantees of origin do not follow a physical delivery, but are independent of the localization of 
physical production, which is exactly the characteristic of the new paradigm. A GO system could facilitate all 
market needs in a cost-efficient manner( Lindberg & Hegna, 2013). 
 

3.3.2. Eco-labeled power 
The existence of systems like guarantees of origin and Eco-labels of electricity is to inform the consumers about 
the environmental impacts of the product electricity. However, there’s a distinction between “renewable” and 
“eco-labeled”, which is renewable and ecological”, since carbon emissions do not adequately reflect the negative 
environmental impacts caused by a specific electricity production site. This is how the concept of eco-labeling is 
created and distinguishes zero CO2-emissions production from production also including ecological 
sustainability. The “sustainability” of the power station also plays a role in eco-labeled system. 
 
To build consumers’ faith in the labels, eco-labeled system is validated by a third party since the environmental 
impact of the electricity consumption cannot necessarily be immediately or accurately observed by consumers. 
 
There are 121 companies selling electricity in Sweden, about 70 of them offer eco-labeled electricity. And most 
of the suppliers who offer renewable energy contracts sell it for an extra cost of 0.4 öre to 2.5 öre per kWh, 
which is not expensive at all for Swedes (Scheiwiller, 2009). 
 
Today in Sweden, product electricity with a label “Bra Miljöval” is an established eco-label on the market. The 
label Bra Miljöval was created by the Swedish Society for Nature Conservation (SSNC) in 1989. Bra Miljöval 
on electricity was introduced at the time when the electricity market was deregulated in Sweden. About 40% of 
all suppliers have a license and sell licensed electricity, which added up to 7 TWh in the year 2010 ( Lindberg & 
Hegna, 2013). Moreover, all energy companies with Bra Miljöval sales license contribute to investment in 
energy efficiency initiatives as part of the criteria for Bra Miljöval electricity.  
 
What makes Bra Miljöval apart from the guarantee of origin is its additional environmental criteria for the 
licensing of production. To be more clearly, Bra Miljöval has set specific criteria for how environmentally 
friendly or sustainable the production is or guaranteed addtionality while guarantees of origin only make sure 
that the energy has been produced in a certain type of production facility.  
 

3.3.3. The International EPD System 
An Environmental Product Declaration(EPD) is a verified document that reports environmental data of products 
based on life cycle assessment (LCA) and other relevant information and in accordance with the international 
standard ISO 14025(Environdec.com, 2014). The results included in the EPDs are a tool to communicate with 
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the customers, by providing the information such as content of hazardous substances, recycling of used products 
and waste. Furthermore, it is important to know that it is a basis for eco-labels.  
 
A Climate Declaration describes the emission of greenhouse gases, expressed as carbon equivalents for a 
product’s life cycle, which could provide a fair comparison of products and services by its environmental 
performance for customers. A life cycle perspective is more useful in disclosing all emissions from the electricity 
generation in terms of emission reduction, especially useful when coming to low-emitting energy sources. 
However, the EPD system is a neutral system in that there are no claims of environmental preferability or 
predetermined environmental performance level must be met. In Sweden, Vattenfall is the only energy company 
that provides EPD for its electricity (Environdec.com, 2014). 
 
In the new paradigm all electricity which is audited can be traced, therefore it doesn’t mix, whereas electricity 
which is not audited cannot be traced, hence it does mix. It is the demand for an annual audit, preferably by a 
third party, that allows the product electricity to be traced. Auditing produced kWh:s versus consumed kWh:s 
permits the product electricity to be traceable.  
 
Hauch (2003) stated that “In Norway, CO2 emissions can be reduced only by substitution in households and in 
other productions sectors than electricity.” Actually it does not hold true. The fact is that the electricity produced 
in Norway does not necessarily need to be consumed in Norway. It can be sold to Swedes, Finns and Danes as 
long as they buy Eco labeled electricity. In turn, electricity produced in Sweden, Finland and Denmark is bought 
and consumed by the all the Nordic customers. The only way to get electricity generated from renewable sources 
is to buy audited power, e.g. Eco labeled electricity. By buying Eco labeled electricity the Norwegian power 
consumers will reduce their CO2 emissions from a level of emissions of CO2 corresponding to the Nordic Mix 
(Holttinen & Tuhkanen, 2004) down to zero or very close to zero (Sjödin & Grönkvist, 2004).  
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4 Methodology 

This paper uses literature reviews, quantitative and qualitative techniques to obtain necessary data. The data 
collection is through an online survey to random electricity consumers and deep interviews for a targeted group 
of people. By analyzing the results of survey and interviews, the research questions put before are answered. 
Also, literature review is necessary to provide some preliminary knowledge and side evidence for the study.  

4.1 Literature review 
Literature review is the foundation of the study. The main aspects of literature selected in this paper include the 
following:  
· The history of electricity market deregulation in Sweden. 

For instance, when and how the Nordic electricity has been deregulated from 1996 could be found in 
<Deregulation of Electricity Market, The Norwegian Experience>and <The Nordic Power Market>.  

· The development of “green” electricity on the market.  
<Guarantees of origin and eco-labeling of electricity in the Nordic countries> describes how the supporting 
system of ‘green’ electricity that already exists is working, which includes the certificate of origins and 
eco-labels.  

· Previous research on consumers’ willingness to pay for “green” electricity. 
   Wiser (1998) in <Green power marketing: increasing customer demand for renewable energy> analyzes the 

market potential for ‘green’ electricity, and suggested that individuals have strong incentives to ‘free-ride’ 
and therefore not contribute to the provision of public goods.  

· Previous research on consumers’ attitudes towards “green” electricity.  
   Ek (2005) in <Public and private attitudes towards “green” electricity: the case of Swedish wind power> 

analyses the attitudes towards wind power among the electricity consumers as well the foundations of these 
attitudes, which though postal survey that was sent out to Swedish house owners. And the results imply that 
the potential of markets for “green” electricity maybe limited, other support schemes is required if the 
politically stated goal to increase wind power capacity is to be fulfilled (Ek, 2005).  

 

4.2 Quantitative method 
The online survey is served as a way of quantitative data collection in this paper. The full questions asked in the 
survey are in Appendix 1.The main aim of this survey is to know the willingness to pay (WTP) for the “green” 
electricity among Swedish individual household electricity consumers, if they need to pay an extra for it. And 
under which criteria of changes on prices (either increase or decrease) would they like to choose to buy ‘green’ 
electricity, thus to see if the price is one of the problems that hinder consumers’ choice on green electricity. The 
price interval is chosen considering the real difference from existed ‘green’ electricity and residual mix, which is 
very small amount. The sizes of these additional charges are realistic in the Swedish electricity market where the 
prices for ‘green’ electricity vary between .01 and .03 SEK per kWh (Hansla et al., 2008; Nordpool Spot, 2014). 
This paper doesn’t deal with the effect of interval changes on the choice of ‘green’ electricity.  
 
In addition, the survey was formed in a way that one question leading to the next one, which has a strong logical 
connection. First of all, the consumer’s current electricity type needs to be known to continue the following. The 
negative impacts on environment of burning fossil fuels for electricity is pointed out then, and follows by their 
awareness of choice of not buying electricity generated from fossil fuels. If the consumers have preferences for 
the environment, and the deregulated electricity market has made it possible for their free choice in favor of the 
environment, under this circumstances, if the consumers are willing to pay a premium for “green” electricity, 
although the price might not necessarily go up. It should be noted that when referring to ‘green’ electricity, it 
equals to EPD-renewable, EPD-nuclear, Eco-labeled renewable electricity that can be traced of its origin, while 
ugly electricity refers to the residual mix which consists of a part of fossil electricity. 
 
The survey was put on a Swedish website called Paloma to get online replies. Anyone who could get access to 
internet could do the survey. The respondents were reached by the spread of the survey on different Facebook 
group, emails and etc. The respondents were not specifically chosen, and not specifically characterized by their 
age, gender, occupation or income. The more answers we get, the more accurate the results would be. But there 
are certain bias caused by the response rate, the rate of the real answered respondents and the page visits is 
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unknown. The full survey is in Appendix 1. 
 

4.3 Qualitative method  
Personal interviews allow the interview to exchange information with the interviewees, and normally generate 
high response rates (Arrow et al., 1993), but it might also be subject to “interviewer bias”. A number of ten deep 
interviews were made with a specific group of people in this paper, the aim of which is to investigate the main 
factors that hinder people’s choice of green electricity under the circumstances they know the negative impact of 
burning fossil fuels for electricity.  
 
The attitudinal questions were formulated such that they can capture the consumers’ attitude and choice in terms 
of decision making in the electricity field. The interviewees are expected to be chosen half involved in working 
with electricity and half with sustainable development, which makes a good combination for the topic of this 
paper. The real combination is four from electricity field and six from sustainable development. Only 
background of the interviewees matters for the choice of interviewees. Other characteristics such as gender, age, 
places of living do not facilitate the main aim of the interview; therefore, when choosing the objects those factors 
were not taken into consideration. However, they did show some varieties between the actual chosen 
interviewees. The full interviewee’s name list is in Appendix 2 and the main questions of the interviews are 
illustrated in Appendix 3.  
 
In addition, another aim of the interviews is to see how much do they know about the differences between the 
electricity market before and after the deregulation, this is very important for customers to understand the new 
paradigm in the deregulated market.  
 

4.4 Limitations  
Due to the time constraints and limited economic budget, we could only afford to put our survey on a public 
website waiting for passive replies, which depends on the activeness of the potential respondents very much. So 
the total replies we got are not as big as expected to make the results accurate enough, which might affect our 
analyses. In addition, since we didn’t take the characteristics of the participants into account, very little is known 
about the respondents. The sample might not be representative of the national population. In the online survey, 
certain wording like “ugly power” is a poor choice which might have led to a biased decision of the respondents.  
At the same time, although the questions were designed as leading questions for the sake of education about new 
paradigm, there’s a big potential of bias on the original idea of the respondents, which results in unneutral results. 
Therefore, since the main purpose of the survey is to know the ‘willingness to pay’(WTP) for ‘green’ electricity 
among Swedish electricity consumers, we borrowed some other similar research results on the willingness to pay, 
which is a lot already, to compensate the biases.   
 
Considering the chosen interviewee’s background, due to time constrains and limited resources, most dealing 
with renewable energy and sustainable development from universities, it could both an advantage and 
disadvantage, the advantage is their professional knowledge in the related area, and the disadvantage is possible 
bias since they are not representative of the national population. For the reasons listed above, the empirical data 
in this paper are thereby not suggested for other academic study, there must be further improvements on the 
chosen methodology in this paper.  
 
Last, the new paradigm applies to every deregulated market, but the main focus of this article is the power 
market in Sweden although the new paradigm applies to all other countries with a deregulated power market 
having NordPool as a well-functioning power market for power trading. 
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5 Results  

This chapter presents the empirical results from both quantitative and qualitative data collection. They are 
divided into two parts in accordance with the method and for different aims put in the first chapter.  

5.1 Results from online survey 
In total 132 replies are collected from the online survey. The Results are illustrated in Figure 8~12.  

 
Figure 8 Results of the type of electricity the participants are buying 

 
In terms of what type of electricity the consumers are buying, Figure 8 shows that the majority are buying ‘green’ 
power, i.e. Environmental Product Declaration (EPD) Renewable (audited) or EPD Nuclear (audited) or 
Eco-labeled (audited) (Bra Miljöval, SERO or other) or Electricity Guaranteed of Origin (audited). Yet 35% of 
the participants don’t know what kind of electricity they are buying because they haven’t made an active choice.  
 

 
           Figure 9 The results of the participants’ awareness of the negative  
            environmental impacts of producing electricity from fossil fuels  

 
Figure 9 shows that 99% of the participants, almost everyone knows the negative impacts on the environment of 
generating electricity from fossil fuels. In terms of negative impacts, it mainly means those which cause 
anthropogenic climate change.  
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https://www.google.ca/search?es_sm=122&q=anthropogenic+climate+change&spell=1&sa=X&ei=tywoVKavOYbr8gWZoYCYBA&ved=0CBsQvwUoAA
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Figure 10 The results of the participants’ awareness of their real choice in ‘green’ electricity 

 
Figure 10 shows that 83% of the participants are aware that they have an actual, de facto, choice of not buying 
electricity generated from fossil fuels (gas, oil and coal). Yet still 17% don’t know the fact.  

 
Figure 11 The results of the participant’s awareness of active choice of green power 

 
Figure 11 shows that 72% of the participants are aware of the fact they have to actively choose ‘green’ electricity 
to stop buying electricity generated from fossil fuels. It means they have to choose electricity that has been 
audited, i.e.  EPD Renewable or EPD Nuclear or Eco-labeled power (e.g. Bra Miljöval).  

 
Figure 12 The results of the criteria the participants are willing to pay premium for ‘green’ electricity 

 
Figure 12 shows that a combined 73% of participants are willing to pay more for ‘green’ electricity, 15% of the 
participants choose to buy ‘green’ electricity only if the price is lower that what they are paying today, while 
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another 13% of participants don’t want to change anyway.  

5.2 Results from Interviews  
In combination of people’s awareness of the dangers of anthropogenic climate change, as well as the negative 
environmental impacts of consuming electricity generated from fossil fuels showed in the results from online 
survey, the results from the empirical interviews shows the why people are still consuming fossil electricity. The 
main reasons regarding why people don’t act in accordance with their perception of climate change in terms of 
consuming electricity from the interviewees are summarized in Table 1.  
 

Table 1 The results from the interviews 
 

Factors Frequency 

Economic reasons. E.g. price  4 

Individual doesn’t make a difference 5 

It’s hard to make an active choice, occupied by too many choices in daily life  6 

Don’t have enough information about buying green electricity  3 

Don’t think it’s a big deal and don’t believe in climate change  2 

Don’t have faith in the system, or don’t believe what they really receive in their socket 
is as said green electricity  

1 

Don’t have an option or don’t know the possibility of choice to buy green electricity  1 

 
The frequency of each factor mentioned does not count as quantitative. Due to the aim of the interviews which is 
qualitative analysis, the frequency is just listed as a fact gained from the empirical results.  
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6 Discussions 

This chapter analyzes the results in the previous chapter from three different aspects: social, environmental, and 
economical aspects.  Also, based on the results, deeper discussions are conducted beyond the surface.  
 
According to the triple bottom line3 concept (Elkington, 1999), sustainability can only be achieved if economic, 
social and environmental goals are obtained simultaneously and at equal value. By focusing on comprehensive 
investment results—that is, with respect to performance along the interrelated dimensions of profits, people and 
the planet—triple bottom line reporting can be an important tool to support sustainability goals(Slaper &Hall, 
2011). For the three dimensions, Economic variables ought to be variables that deal with the bottom line and the 
flow of money. Environmental variables should represent measurements of natural resources and reflect potential 
influences to its viability. Social variables refer to social dimensions of a community or region and could include 
measurements of education, equity and access to social resources, health and well-being, quality of life, and 
social capital (Slaper &Hall, 2011).  
 
In this section, combined with the results from online survey and deep interviews, the three necessary aspects 
involved in sustainable development will be discussed regarding the perspective of electricity market. 

6.1 The social power on the new paradigm and benefits from the new 
paradigm 

 
In terms of the willingness to pay for “green” electricity, the outcomes from the online survey show that most of 
respondents do care about the environment and are willing to pay a premium for environmental friendly product, 
i.e. “green” electricity, only 13% of the participants don’t want to change at all. Figure 8~12 show that almost 
every respondent is aware of the negative environmental impacts of anthropogenic climate change. By relating 
the fossil electricity generation’s environmental impacts to their choices of electricity, still 73% of the 
respondents express their willingness to ‘green’ electricity even with a premium from 0~2 öre SEK, which 
indicate that ‘green’ electricity has a good potential on the market. Hansla et al. (2008) had similar results, in 
which a large majority (81.5%) of the sample was willing to pay at least an additional 0.01 SEK per kWh for 
‘green’ electricity and about 66% 0.02 SEK or more. And the choice of these additional charges is realistic 
(Hansla et al., 2008).  
 
However, this price interval is very small compared to the present price of electricity in Sweden, which is about 
20 öre/kWh of real time price on NordPool Spot (The day-ahead electricity price on 26th October 2014 is 
18EUR/MWh, if with the currency exchange rate of EUR to SEK 1:10, the price would be 18 öre) (NordPool 
Spot, 2014). The premium we have in the WTP is like 10% of the present electricity price. We don’t know if the 
upper limits to WTP change, how much it would affect the willingness to pay; also, what should be a proper 
interval to set in the WTP is unknown, considering we didn’t take the participants’ social identities such as 
incomes into account, how much of this interval is reasonable to them is also uncertain, therefore, to what extent 
does this interval changes will affect their choices cannot be seen from WTP in this paper. On the other hand, Ek 
(2005) shows that although households often express a strong support for ‘green’ electricity, these attitudes are 
more seldom reflected in active choices of ‘green’ power suppliers (Ek, 2005). Hansla et. al (2007) showed that 
willingness to pay for ‘green’ electricity increased with a positive attitudes towards electricity and decreased 
with electricity costs.  
 
Combining with previous research on public’s attitudes towards “green” electricity, which suggest that 
renewable energy is generally supported by the public, the willingness to pay survey has demonstrated a 
significant market for “green” electricity. In the survey of this paper, it can be seen that the respondents express 
strong preferences on environmental benign product, and they are willing to pay a premium for green electricity. 
However, the potential of markets for ‘green’ electricity may be limited and requiring other supporting schemes 

                                                             
3 Triple bottom line (abbreviated as TBL or 3BL) is an accounting framework with three parts: social, environmental (or 
ecological) and financial. These three divisions are also called the three Ps: people, planet and profit, or the "three pillars 
of sustainability". 
 

https://www.google.ca/search?es_sm=122&q=anthropogenic+climate+change&spell=1&sa=X&ei=tywoVKavOYbr8gWZoYCYBA&ved=0CBsQvwUoAA
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and additional political measures such as the tradable ‘green’ certificate system (Ek, 2005). It has also been 
recognized that the stated willingness to pay differs from the level of actual contribution and participation in 
‘green’ electricity schemes (e.g., Wiser, 1998).  
 
Thus, households often express a strong support for “green” electricity but these attitudes are more seldom 
reflected in active choices of ‘green’ power suppliers. Collins et al.(1998) shows that “income and education 
were found to be positively related to reported willingness to pay while willingness to pay for renewable 
energy(and for energy efficiency) declined with age. People with higher education and high levels of income are 
more inclined to commitment to improve the environment”. On the other hand, there’s a different conclusion 
from e.g. Rowlands et al. (2003) and Zarnikau (2003), saying that income did not have any effect on WTP 
despite the positive effect typically found in previous research.   
 
Why do the consumers lack active choice in ‘green’ electricity? Some more insights would be shred from the 
answers in the deep interviews.  
 
Among all the interviewees that has been reached for the purpose of this study, all of them have showed a range 
of preferences for the environment, in this case, it is more likely that they perceive electricity generated with a 
relatively low environmental impact, i.e. “green” electricity here, as a different and preferable product compared 
to electricity generated with higher degree of environmental deterioration, i.e. fossil electricity here. The 
deregulated electricity market has made it possible for electricity consumers to reveal their “green” preferences 
by choosing “green” electricity. However, out of the ten interviewees, there is only one who thinks he’s buying 
renewable electricity, but not quite sure.  
 
The main reasons why people don’t act in accordance with their perception of climate change in terms of 
consuming electricity mentioned by the interviewees are summed up in Table 1 along with the frequency of each 
reason that has been mentioned.  

 
From Table 1, It can be seen that the one ranks highest is that people think making an active choice is too hard, 
they have been occupied with so many choices in a daily basis, for some choices that don’t have an immediate 
impact on the customers they just don’t think it’s important and sometimes forget about it easily, for some they 
might be not interested in it thus it cannot draw their attention to make an active choice. Also, people are always 
prone to staying in their comfort zone as the easiest way instead of making changes. 
 
Another important reason mentioned from the interviews is that most consumers don’t think their individual 
behavior, e.g. buying and consuming ‘green’ electricity would make any differences in the whole society, besides, 
since the impact of consuming ugly power on the environment is not going to be experienced immediately, it’s 
not hard to understand why people think in such way. An interesting quote from one of the interviewees: 
“Talking about CO2 emissions, if the U.S changes its way of consuming energy, it will make a huge difference 
on the environment instead of little me making a click to change my electricity contract”. Another urgent 
research issue is to determine the extent to which consumers believe that their choices of green electricity have 
an effect on the production of green electricity since the outcome of their choices cannot be possible observed 
(Hansla et al., 2008).  
 
Wiser (1996) argues that “Benefits of a public good cannot be captured solely by the purchasing customer, 
individuals have strong incentives not to contribute but to instead “free-ride” and enjoy the benefits of the public 
good while avoiding payment”. This could be one reason why people don’t think buying ‘green’ electricity can 
make a difference. Wiser (1996) argued that the demand for ‘green’ power is analogous to the voluntary 
provision of public goods, but there’s a risk that few customers will voluntarily pay a premium for green power 
products (Rader and Norggard, 1996). One critical barrier is that green power is not a typical product because its 
purchase can help supply public goods or, more precisely, reduce the supply of ‘public bads (Wiser, 1996). 
Economic goods can be broadly separated into two categories: private goods and public goods. A pure public 
good has the defining qualities of nonrivalrity and nonexclusivity, which means that one person’s consumption 
of the good does not limit the capacity of others to consume the same good and it is not feasible to prevent 
consumption by those who fail to pay for the good. Therefore, the incentive to free-ride constitutes a form of 
market failure and is often a rationale for government intervention to encourage or mandate the supply of public 
goods (Wiser, 1996).  
 
Considering the previous willingness to pay survey, surprisingly people do perceive the price of electricity 
hindering consumers’ choices of ‘green’ electricity. Most people choose the cheapest electricity available, the 
present electricity is already quite high, although the premium per kWh is low, the total premium in a year’s 
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consumption is of considerable amount of money. Besides, in Sweden 75% of the consumers’ electricity bill is 
tax, only 25% of the money they paid is for real electricity (National Tax Board, 2003). How big differences 
could it make to the market in terms of price? It wouldn’t necessarily improve consumers’ benefit from the 
deregulated market.  
 
From the answers of the interviews, people think parts of the consumers are not aware of the fact that they have 
such a choice of not buying fossil electricity, or they don’t have enough information provided by the suppliers in 
terms of detailed contract offers, the components of each type of electricity, or they just don’t have the option 
due to their geographical location, for instance, on a boat, happened on one of the interviewees. The electrical 
system is indeed a complicated one; most people don’t quite understand how it works. When the concept of 
‘green’ electricity comes out, it becomes more confusing. Most people don’t understand the differences between 
buying ‘green’ electricity and not buying fossil electricity, even if they are consuming the residual mix, they still 
think they’re using ‘green’ power because the most part of the residual mix are hydro and nuclear.  
 
Furthermore, most people are not aware of that the energy market is global according to one of the interviewees; 
they think the mix is hydro and nuclear, fossil fuels like coal is only produced in Denmark or any other countries. 
But actually the market is global, and the energy we save is used to save coal power in other regions. Others 
think this is sort of trick from the Energy companies to increase their profit margin. They don’t feel confident 
that the extra money they paid really goes straight to new windmills for example. If consumers have enough faith 
that the extra money they paid goes to cover higher production costs or new high-efficiency investments, they 
would choose to buy ‘green’ electricity. Ek (2005) also showed similar results from her postal survey that “37% 
stated that they did not know that the possibility exists or that they did not know enough about ‘green’ electricity, 
20% stated that they lacked the possibility to choose electricity supplier, 23% stated that they were not interested 
or that they did not see any positive effects on the environment related to ‘green’ electricity. Some just refused to 
buy ’green’ electricity because they lacked the ability to control that the electricity they receive in their socket is 
‘green’”.  
 
The conventional energy system in most countries is based on fossil fuels, because it’s characteristic of stability 
(Vergragt, 2006; Sims et al., 2007). In sweden, this has been differently. It has gone from a 75% dependency of 
fossil fules in the mid-70s to 35% today (IEA, 2013). One interesting phenomenon viewed from the interviews is 
that people working with electrical engineering are more likely to be stuck in the idea that the current fossil 
based energy is necessary to ensure the capacity and stability of the energy system, and stuck in the physical 
delivery of the electricity perceiving the idea that all electricity mix on the grid and no one can guarantee the real 
source of electricity you receive in your socket. The reason is probably that they know exactly how the physical 
electrical system works from an engineer’s perspective and they have fixed knowledge about the energy system. 
  
From a practical point of view, the transition of the energy system form a fossil-based one to a non-fossil-based 
one is complicated and it takes time, it’s not only the problem of consuming electricity and electricity generation, 
it also involves other sectors which consumes much more energy, such as transportation and heating. The 
availability of cheaply priced electricity creates incentives for the use of electricity as an energy input throughout 
the economy in substitution for fossil fuel (Glaser, 1999). He also argued that because the combustion of fossil 
fuels for electric production is more efficient than the combustion of fossil fuels as a direct energy input, the 
increasing electrification of the economy is one of the primary reasons why air quality continues to improve even 
as the nation burns increasing amounts of coal for electric production (Glaser, 1999).  
 
On the other hand, people working with sustainable development have easier time to accept new concepts and 
ideas viewing from the answers of the interviewees. Almost everyone interviewed expressed bad feelings about 
consuming fossil electricity and said they were going to consult more information about buying ‘green’ 
electricity and change their contracts. However, due to limited number of interviews, this is not making a 
conclusion about all people in the same filed, just some hints for future discussions.  
 
Apart from the electric system’s complexity, there are still people thinking climate change is not a serious deal, 
which provided by one of the interviewees. For Swedes, they haven’t suffered much from global warming 
themselves, and live a respectively high level of sustainable life. There’s also a saying from the interviews that 
sustainable development is such a big issue, in which energy is only a small part. Human activities always cause 
unsustainability to the ecosystems, if it’s easy to solve, we wouldn’t have been stuck without any improvements. 
Every coin has two sides, so does technology, if designed appropriately, technology can be sustainable as well. 
Of course it will have both positive and negative impacts, but it cannot be avoided.  A common reaction to the 
problems attributed to technologies is to argue that the problem is not so much in the technology but in how it is 
used or abused (Beder, 1994). Technology is not independent of society either in its shaping or its effects (Beder, 
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1994). This sounds very reasonable; we have to admit sustainable development is such a big, global issue 
involving too many aspects. Raskin (2006) in his The Great Transition Today: A Report from the Future 
introduced a society characterized by new values of sustainability: quality of life, human solidarity, and 
ecological sensibility, in which quality of life means that needs are fulfilled by less material and energy 
throughput-human fulfillment is improved by a lifestyle that acknowledges non-material needs as being as 
important as material needs (Raskin, 2006).  
 
The consumers’ attitudes toward the new paradigm usually differ with the respect to socioeconomic factors such 
as income, education, gender and attitudes towards the environment (Ek, 2005). Previous research suggests that 
the attitude towards ‘green’ electricity, expressed in the form of stated or revealed willingness to pay for 
renewable electricity, is positively related to income, to social group and to education (e.g., Collins et al., 1998; 
Roe et al., 2001; Batley et al., 2001; Zarnikau, 2003). In this specific case of interviews, education background 
and gender seem to play the biggest role. Women embrace the new paradigm more than men and people with 
sustainable development background embrace the new paradigm more than engineers.  
 
Seeing from the factors mentioned above, it is obvious that the best way to increase people’s awareness about 
sustainable development is through education, people need to know more about global warming, the causes and 
the consequences. In terms of carbon emissions from the electricity sector, people need to realize the importance 
of not buying and consuming fossil electricity; they need to realize that although in a short term the impact on 
the environment would be not observed, we are responsible for our future generations, long term prospects of a 
clean energy system is possible which is suggested by certain ethical principals about responsibility with 
sustainable development (Light, 2002; Beekman, 2004). 
 
The government should continue its ambition towards a low carbon electricity market by removing more 
obstacles for all the players on the market (DECC, 2012). Cooperation with public authorities and energy 
suppliers will be intensified (Loyens & Loeff, 2013). The willingness of individual customers to pay for higher 
quality energy will influence suppliers combined with corresponding incentives, e.g. tax exemptions for public 
promotion campaigns. As long as awareness of the origin of the electricity is not based on the possible 
misconception that all energy is renewable, a development of a market for renewable or eco-labeled electricity is 
more likely (Brockl, 2011).  
 
The consumers will have a chance to affect the production chain by demanding only ‘green’ electricity and not 
buying fossil electricity in the new paradigm. They will have a chance to execute their consumer power at the 
moment of buying electricity on the market. Their demands and money will go to the sectors they want it to go 
to impact the investments of more renewable electricity. The empowered and well-informed customers can be a 
key driver for the successful transformation of the energy system provided that these customers make up a 
sufficiently large part to amass economic impact. The consumers will finally benefit from a unified and 
transparent electricity market.  
“To make the most of the benefits the internal market brings, consumers, including individual citizens and small 
businesses, must be enabled and feel incentivized to play an active role in the market” 
                           --Communication: “Making the internal energy market work”, European Commission 2012 
 

6.2 The Environmental Benefits from the new paradigm 
The liberalization of electricity markets has opened up new opportunities for electricity providers to differentiate 
their products along environmental characteristics. Through life cycle assessment in the EPD system, the 
consumers are enabled to choose product electricity based their environmental performance. The labeling 
concepts can facilitate carbon emissions reduction if rigorous environmental standards are required. A person 
who has bought a specified kind of electricity which is audited by a third party, e.g. eco-labeled power, can never 
receive any other electricity than the one he has bought. There must be an annual audit of produced volume of 
kWh:s in specified kind of electricity for the new paradigm to function. The same applies to electricity with 
certification of origin, e.g. guarantee of origin from wind power, solar power or nuclear power.  
 
Very few people in Sweden want to buy electricity generated from fossil fuels such as coal, oil and gas. This is 
true also for Slovenia (Zoric & Hrovatin, 2012). In Hauch (2003) it is stipulated that coal is successively 
replaced by natural (fossil) gas thus reducing the CO2 emissions. If the new paradigm is embraced by the market 
coal can be probably replaced by renewable fuels if consumers prefer it such that the electricity produced 
complies with the criterion for Eco labeled electricity. No power producer will invest in production of fossil 
power as more and more consumers choose not to buy such electricity. Consumer power on the power market 

http://pure.ltu.se/portal/en/persons/kristina-ek(8894f9e0-3de7-4458-aa3f-953e5d19c7a6).html
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can, and more probably will have, an effect on in which energy sources future investments are made. There’s a 
growing consensus that the green market is significant and that companies can profit by improving 
environmental performance and developing green products (Ottman, 1993; Wiser, 2000; Ambec & Lanoie, 2008). 
The conventional wisdom concerning environmental protection is that it comes at an additional cost imposed on 
firms, which may erode their global competitiveness. However, this has been challenged by a number of analysts 
(e.g., Porter & Linde, 1995) who argued that improving a company’s environmental performance can lead to 
better economic or financial performance, and not necessarily to an increase in cost.  
 
The contribution of renewable energy to carbon emissions reduction is not a new concept to the majority. The 
potential renewable energy such as a solar, wind, hydro and biomass, even the controversial nuclear, are better 
than fossil energy in terms of carbon emission reduction. Under the circumstances that we are depleting fossil 
fuels so fast, much faster than it could renew, the emergence of saving fossil fuels and the importance developing 
good renewable energy source and energy efficiency is of no doubt. Take wind power for example, the “Global 
Wind Energy Outlook 2008” shows that the wind power could save as much as 1.5 billion tons of CO2 every 
year, playing a key part in achieving a decline in emissions by 2020, and could provide up to 30% of the world’s 
electricity by the middle of the century (Global Wind Energy Council, 2008). Regarding the concerns the noise 
of windmills disturbing nearby residents and balance of ecosystems, aggregated wind plants over larger 
geographical areas are best suited to take full advantage of the firm contribution of wind power in a power 
system.  
 
However, Davidsson et al. (2014) has a different voice on the evaluation of energy transitions. By modeling 
potential growth rates of wind energy required to reach installed capacities proposed in other studies and taking 
into account the expected service life of wind turbines, they have reached the conclusion that factors such as 
annual installation and related resource requirements should be considered when assessing the feasibility, and 
even the sustainability, of fast energy transitions. Some obstacles are socioeconomic, while others relate to the 
supply of natural resources. Therefore, a more holistic view on resources and sustainability is encouraged when 
planning future energy systems (Davidsson et al., 2014). The introduction of renewable electricity (RES-E) into 
electric power systems, grids and therefore electricity markets creates a number of impacts, from the technical 
perspective, when deployed in a significant amount, RES-E induces changes in the way generation systems and 
grids are operated (Batlle et al., 2012).  
 
To decrease the negative impacts on the environment, there are still improvements needing to be made with 
regards to the sitting of wind farms and the design of turbines. The location of windmills is of vital importance 
both in terms of visual impact and noise. The wind industry is still quite young, but the wind power is arguably 
the cleanest electricity generation technology. Lenzen and Munksgaard (2002) show that the electricity supplied 
by wind power is free from CO2—even taking into account the materials and construction of wind farms, which 
is associated with emissions of the order of 10 g CO2/kWh for each wind power produced. The results from 
Sundqvist (2002) also suggest that wind power is an electricity source with a relatively small negative 
environmental impact. Other assessments showing the estimated potential contribution in carbon emissions 
reduction from wind power see e.g. White et al. (2004), Holttinen and Tuhkanen (2004). Compared to nuclear 
power and wind power, although they don’t hold the same environmental standard, wind power if of some 150 
times more energy efficient than nuclear power. Nuclear power typically produces 0,3-0,4 kWh of electricity for 
each kWh spent in fuel, just as electricity from a coal condensing plant, while wind power has energy pay-back 
time 0,4 year, or 2% of a 20 year lifetime, hence wind power has an EROI of 50 (Martinez et al. , 2009), which 
makes it 150 times more energy efficient than nuclear power.  
 
The deregulations of electricity markets benefits renewable energy since it allows for product differentiation, 
customers can choose to buy green electricity. The GO system for example, offers a transparent and reliable tool 
to track electricity production, and in the new paradigm, the product electricity which is audited does not mix 
with electricity which is not audited. Eco-labeled electricity and other forms of audited electricity is traceable 
and a customer buying such a product receives only that product. Which anonymous agent that physical delivers 
that product is not important just as it is not important which physical bill you receive when you withdraw 
money from your bank account. The important thing is that there is power on the grid and as more and more 
customers buy eco-labeled power less and less power is produced with fossil energy sources since less and less 
money is going to fossil power plants. After all, it is the currents of money that rules and develops the power 
market.  
 
When it comes to the price of ‘green’ electricity, it might hinder a large amount of people’s choices in ‘green’ 
electricity despite the promoted less negative environmental impacts. Gan et al. (2007) suggested that for the 
market mechanism and other supporting instruments to be successful in the long run, they must not only increase 
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the market share of green electricity, but also reduce the cost of green electricity—even when government 
intervention is reduced or eliminated A carefully designed policy framework and government intervention can 
help reduce the costs of renewable sources of energy, thus increasing their market share (Gan et al., 2007). Some 
might argue in this case that, when the demand of renewable power is getting greater and greater, all the 
renewable sources are not stable in a sense, for instance, what if we don’t have sun someday or we don’t have so 
much wind someday. The system cannot guarantee our necessary need of power as a daily basis. One more thing, 
how do we deal with the problems in technology? Actually, the renewable energy is even more stable than fossil 
fuels in terms of the everlasting existence of renewable energy. There’s always natural renewable energy in the 
world. If we don’t have sun in Sweden today, we might have sun in Denmark, in Norway. Of course, this is 
based on the supply of technological and economic details, which has been discussed in last section.  
 
The electricity market is more than local, it could span a few countries; the electricity you use is not necessarily 
produced in your city or not even in your country. The nature can always provide you with enough power. And in 
terms of technology, money drives the innovation of technology and provides the foundation of practice. There is 
a large difference in the cost structures of the various renewable energy technologies, the financing from GO or 
eco-labeled projects will have an effect on how much renewable energy generation can be realized except the 
effect from technological and physical limits. The investment cost figures (per kWh) shows that the money from 
GO can make an important contribution to realizing 60 to 150 TWh of new renewable energy generation across 
Europe (Lindberg and Hegna, 2013). Furthermore, expect the money that can be seen and used in the production 
chain, there’s a potential save of cost in power generation. This is due to the cost of carbon, which is not fully 
reflected in the market price, does not take into account the damage caused to the climate. This is what Lord 
Stern called the “greatest market failure of all time” (Stern, 2006).  
 

6.3 The economic benefits from the new paradigm 
The results from the interviews show that almost no one actually understands the essential differences between 
the old paradigm and new paradigm. Speaking of the differences of the electricity market before and after the 
deregulation, consumers might know the fact that they can change their electricity utility, they may have realized 
the changes in prices, and feel that the energy systems has become more secure and stable in capacity, the 
suppliers has become more competitive, which gives the customers more choices. However, most of the things 
that have been seen for the customers seem to stay on the surface, which is in the physical paradigm. The real 
consumer-driven system’s glory hasn’t been realized from an economic perspective and the essential difference 
between the new and old paradigm in the regulated market is the economic model in the free market.  
 
The supply and demand is the fundamental difference between the old paradigm and the new paradigm. In the 
old paradigm, it was the supply ruling the market; the consumer had no choice of choosing what they want in 
terms of both utility and specified products, they received what the utility provided to them passively and had no 
chance to have an impact on the environment by demanding specified renewable electricity, otherwise, if they 
had the choice to speak out their voices, this would certainly have made a significant effect on the investments 
made by the producers. However, in the new paradigm, since consumers do have such a choice of buying and not 
buying a specific kind of product electricity, their demands will affect what the electricity producers produce and 
where those money goes. If customers demand a large amount of renewable or eco-labeled electricity, of course 
the producers will produce more of that. In this case, they have a real impact on the environment by choosing 
environmental benign produced electricity, it’s their demand ruling the market in which way it goes. 
 
Depending upon the supply and demand of that specific product-its price will change as well. Since 2003, 
demand for choosing a particular kind of electricity has grown 7% and of all European electricity is specifically 
demanded, the Guarantee of Origin market sees a continued 18-19% yearly increase (Lindberg and Hegna, 2013) 
in both volume development and end-user pricing, which generate over 10 billion Euros of new funding to the 
renewable energy industry over the coming years. The reason of this huge revenue is because when you purchase 
eco-labeled electricity, the premium you pay goes to finance some energy efficient projects. Since the 3rd 
generation of criteria for Good Environmental Choice Electricity demands the power companies selling 
Eco-labeled electricity to deposit money in a fund for energy efficiency projects (Ecolabelindex.com, 2014).  
 
Therefore, when buying Eco-labeled electricity from a utility the consumers also support projects which reduce 
the use of energy. This gives the consumer a voice, an ability to purchase and thus financially support their 
preferred choice of energy source for electricity production. The more consumers choose to buy a specific type 
of product electricity, the higher price of the GO certificates and eco-labels will be, which in turn generate the 
greater incentive to invest in that specific type of electricity generation. Moreover, the choice of NOT buying 
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electricity from fossil energy will hopefully reduce investments in fossil energy. A strong surge in increasing 
demand for renewable electricity might put a full stop to investments in fossil power production. Emissions of 
GHG would be greatly reduced. 
 
On a free market the price is determined as the equilibrium of supply (S) and demand (D) curves, see Figure 13.  

  
Figure 13 Supply and demand curve 

 
Figure 13 illustrates that the price P of a product is determined by a balance between production at each price 
(supply S) and the desires of those with purchasing power at each price (D). The diagram shows a positive shift 
in demand D1 to D2, resulting in an increase in price (P) and quantity sold (Q) of the product.  
 
In the deregulated electricity market, as demand for fossil power decreases (quantity Q decreases), so does the 
price (P). Power production plants running on fossil energy will get less and less revenue as demand for fossil 
power diminishes. If the price of per kWh of fossil power reaches a level lower than the production cost the 
production will halt. Vice versa; as demand for eco-labeled power increases so does the price. But in the short 
term, the decision to buy renewable electricity does not influence electricity production because consumers do 
not suddenly receive a different kWh than their neighbors. In the short terms, it does allow them to claim that 
they have consumed electricity from a specific production source. In reality, the consumers are voting for the 
type of electricity production they believe should be generated in the future in a kind of consumer democracy. 
This is what Consumer Power means. From a market perspective, it has been traditionally argued that especially 
high wind and solar generation reduce the electricity price in the wholesale market at least in the short term 
(Felder, 2011; Wissen & Nicolosi, 2007; 2008; Nielsen et al., 2011). Sensfuss et al. (2007) for example, estimate 
that renewable have reduced the electricity price by 7.83 Euro/MWh in 2006.  
 
In the long term, when power production from renewable sources get higher revenue as demand for eco-labeled 
power increases which results in the increase in the price of renewable electricity and investments in renewable 
power production, the capacity of renewable electricity reaches a considerable increase, so does the supply, the 
price of renewable electricity will decrease due to the supply surpassing the demand. Any free market will 
produce what the customers want to pay for. The power market is of no exception. At that time, the power 
market will supply 100% renewable electricity if that is what the customers choose to buy. However, it is argued 
by some authors that new investments in renewables have to be considered, because peaking plants with higher 
marginal costs are used more frequently which might lead to an increase of the average wholesale price 
(Erdmann, 2008; Wissen & Nicolosi 2007; 2008; Green 2011).  
 
The NordPool Spot could be the first power exchange trading 100% renewable energy. A first step would be to 
differentiate the exchange into two product categories: eco-labeled power and Mixed Power. The customers will 
see a real big difference both in price and in the contribution to sustainability in a low carbon energy market then 
with consumer power ruling the market. The real welfare of customers will be improved in terms of economy 
and environment. It is not just a matter of electricity price but more, it’s a change in the market structure, which 
will result in a change in the way that companies develop their business models and operate in the market. It is 
also a change in the technology used by energy companies and energy consumers. The difficulty to achieve any 
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effective improvements proves the intricacy involved in short-term interests ought to be talked in order to 
achieve confliction long-term sustainable development.  
 

6.4 Insights and future study 
 
The new paradigm could shed some insights for the policy-makers on some crucial factors for a successful 
consumer-driven green market. At the same time, for the consumers, crafting the clean-energy future we all want 
requires their active participation. Reaching out to regulators and other stakeholders is a good way to get better 
informed of their perspective as well as help identify a common agenda with respect to green power consuming.  
 
The European Climate Foundation’s  Roadmap 2050 study shows that the transition to a fully reliable, fully 
decarbonized power sector by 2050 is a pre-condition for achieving the 80% economy-wide emissions reduction 
target, and that this both technically feasible and economically affordable (European Commission, 2012).   
 
Johnson & Frank (2006) has come to the conclusion that although regulator-required “environmental labels” for 
electricity products provide both source and emissions data, it is not clear that they do an adequate job of both 
alerting consumers to the possibility of negative environmental impacts and identifying the relative life-cycle 
impacts of different products so as to produce informed consumer decisions. Deep and wide researches on this 
topic would be needed to get a clearer clue.   
 
  

http://www.roadmap2050.eu/
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7 Conclusion 

This chapter draws a conclusion for the new paradigm in the deregulated electricity market based on the previous 
chapters.  
 
The aim of the paper was to contribute to a greater understanding of the new paradigm of the electricity market. 
By reviewing two different perspectives on purchase of product electricity, a new paradigm in the deregulated 
electricity market which is analogous to Banking system is proposed in this study. Electricity was considered like 
water, all mixed together; through the comparison between electricity and money, kWh:s and bills, in the new 
paradigm the purchased electricity is delivered by anonymous agents, kilowatt hours, just like bills are the 
anonymous agents of money in the banking system. In such way, the new paradigm makes power a specified 
product for a specific customer. It will hopefully change the way how people perceive the product electricity and 
thus change consumers’ purchasing behavior; the customers have had the choice of choosing not only a specific 
supplier of electricity but also a specific source of the electricity.  
 
The de facto differentiation between different kinds of electricity with different environmental qualities is the 
core of the new paradigm. Making the product electricity traceable guarantees that the customers get the exact 
electricity they are buying. Through the analysis of factors that hindering people’s understanding of the new 
paradigm and their choices of ‘green’ electricity, the study shows that the driving force for such a paradigm shift 
in the deregulated electricity market is identified as the increased awareness of the dangers of climate change. 
Borgstede et al. (2013) shows that the Swedish public sees renewable energy (followed by energy efficiency) as 
the most important measure to alleviate climate change. The potential of renewable in electricity market can be 
seen and it can provide a new push for strategic decision-making in power companies as well. However, the 
growing choices of renewable electricity from customers and the development of renewable-based electricity 
market would require more information provided to the customers and other supporting schemes and practices 
within the present market, such as a separate accounting mechanism. According to the Electricity Directive, 
electricity suppliers must disclose their electricity portfolio with regards to energy source and environmental 
impact, the information of which might generally include the energy source and the technology used for 
electricity generation, in addition to the emissions and any nuclear waste associated with the generation process 
(Lise et al., 2007).   
 
Through analysis of the new paradigm from different perspectives, the study also shows the new paradigm could 
facilitate more active “consumer power” on all deregulated power markets, which make a fossil free, 100% 
renewable power market possible. In such a paradigm, the consumers have had the real choices, the consumer 
power would rule because it is the currents of money that rules and develops the power market instead of the 
currents of electrons. Therefore, in the paradigm the consumers have become a key factor of shifting electricity 
supply towards more ‘green’ electricity production, and thus reduce the negative impacts of electricity 
production on the environment. In such a paradigm, the consumer power forces electricity suppliers to eventually 
turn to more ‘green’ production to become more completive, as well as forces more investment into renewable 
technology innovation. This is how the goal of transition to a fully reliable, fully decarbonized power sector 
becomes both technically feasible and economically affordable. Raadal, Nyland and Hanssen (2009) show that 
there is a need for a harmonized, transparent and reliable system for the accounting of electricity disclosure in 
Europe. Being able to track electricity is a crucial element in the supply of green power for voluntary demand. 
Different approaches to tracking are currently applied, including contract-based tracking, the use of certificate 
system or the application of statistical default values (Seebach, 2007). Within the new paradigm, all possibilities 
are happening.  
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10 Appendix  

Appendix 1     Willingness to Pay 
 

This survey is for scientific research of a master thesis, not for any purpose of commercial or advertisement.  
 
Q1:What electricity are you buying today? 
A. I don’t know 
B. Green power: Environmental Product Declaration (EPD) Renewable  
              EPD nuclear 
              ECO-labeled  
C. Ugly power (a mixture consisted of ugly power) 
 
Q2: Are you aware of the negative environmental impacts from consuming electricity generated from coal? 
 
Q3: Are you aware of that you have a choice of not buying electricity generated from coal? 
 
Q4: Are you aware of the fact that to stop buying electricity generated from coal you must actively choose either 
EPD nuclear or EPD renewable or Eco-labeled power? 
 
Q5: Under which criteria of price change (compared to your current electricity price) below will you change to 
buy green power from now on? 
a. >2 ore extra 
b. 1-2 ore extra 
c. 0-1 ore extra  
d. Lower price  
e. I don’t want to change anyway  
 
Appendix 2    List of Interviewees 
 
Name  Involved Field  
Malin Ostman Sustainable Development  
Sebastian Welling Sustainable Development  
Elisabeth Almgren  Sustainable Development  
Joel Lindberg  Electricity Division 
Isak Stoddard Sustainable Development  
Cajsa Bartusch Electricity Division 
Oscar Diaz Electricity Division 
Juan De Santiago  Electricity Division 
Stefan Sjokvist  Electricity Division 
Johan Bladh Electricity Division 
 
Appendix 3    Main questions of the deep interviews 
 
Q1: What electricity are you buying today? (normal residual mix consisted of ugly power, Eco-labeled 

renewable, or EPD nuclear,or other thing you don't know) 
Q2: Are you aware of the negative environmental impacts from consuming electricity generated from fossil 

fuels? 
Q3: Are you aware of that you have a choice of not buying electricity produced from fossil fuels (only meaning 

the source, not including the infrastructure or transportation)? 
Q4: What do you think are the reasons that people in Sweden don't act in accordance with their perception of 

climate change(in terms of purchasing green power), meaning why didn't they actively choose electricity 
not generated from fossil fuels under the acknowledgment of its bad side ?  

Q5: What do you perceive the main differences between the electricity market before and after the deregulation? 
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