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1. Background and Purpose 
In 1996, when the electricity market opened up for competition, the earlier regulated district heating market was 
de-regulated in the sense that the firms now could set their own prices. The earlier directive that the district heating 
firms should not make any profit was removed, and any firm (not only municipal) could enter the market (Westin 
and Lagergren, 2002). The heavy regulation in the Swedish district heating market was due to that the market can 
be considered as a natural monopoly. Natural monopolies occur in industries that are characterized with high fixed 
costs related to establish a large physical network, such as the network distributing hot water for district heating. 
These services have earlier been owned by the state or the municipality. After the deregulation of the district 
heating market, some of the earlier state owned companies were now sold to private companies. The competitive 
situation in the Swedish district heating market has been a debated topic during the last years, not the least 
considering the large price differences regarding district heating in different Swedish regions. 

Third party access (TPA), i.e., separation between generation and retailing of district heating in order to open 
up the network for more competitors, is one suggestion that has been addressed in order to increase the competition 
in the market. The electricity market is one example of where TPA has been established in Sweden. The overall 
conclusion of the electricity market reform has been that it has been relatively successful, given that competition 
has increased and as a consequence prices have decreased (Amundsen and Bergman, 2006). This is one important 
reason for the proposal of introducing TPA in the Swedish district heating market. However, there are substantial 
differences between the electricity and the district heating markets, which imply that it is not obvious that TPA in 
the district heating market necessarily implies increased competition. The main obstacle for the district heating 
market is that each network is local, which thus implies that even if the market is opened up for competition it will 
only create a situation with few firms.  

Several state-financed reports of how the competitive situation in the district heating market can increase have 
been conducted (SOU 2003:115; SOU 2004:136; SOU 2005:33). The main reason for conducting these reports is 
that district heating is an important energy source for Swedish households, which is both efficient and require less 
energy. Furthermore, if industrial waste heat can be recovered it is also very beneficial for the environment. The 
last report found that allowing TPA is technically feasible, but it requires substantial investments. The report thus 
concluded that allowing TPA would increase the costs for the consumers, and only increase the competitive 
situation marginally. However, there are a lot of criticisms to the state-financed reports given that none of their 
suggestions tackle the problem with monopoly prices. The critics argue that one competitor of equivalent size can 
be enough to ensure a competitive situation in the market, and also that an opening of the network will increase the 
use of industrial waste heat.  

The purpose of this paper is analyse the impact of introducing TPA in the Swedish district heating market, and 
to identify possible future scenarios for introducing TPA in the district heating market. We intend to analyse other 
energy markets that are characterized by TPA, e.g., the Nordic electricity market and the natural gas market in 
Europe (e.g., Klom, 1995; Bier, 2001; Radetzki, 1999; Amundsen and Bergman, 2006; Fridolfsson and Tangerås, 
2009). This will increase the understanding for which conditions that has been relevant for facilitating increased 
competition by TPA. As this paper concerns the question of TPA to district heating networks, it is important that 
we define what we mean by that term. Overall, TPA implies a third party’s access to the district heating network on 
a non-discriminatory basis (see e.g., Ministry of Industry, 2009). However, there are several different forms of third 
party access, which are all compatible with the above-mentioned general definition. We find it useful to distinguish 
three different types, which mainly differ in degree of openness; regulated TPA, negotiated TPA, and single-buyer 
model. 

The reminder of the article is organised as follows. Section two discusses price formation and competition 
issues in the Swedish district heating networks, related to economic theory. Section three presents practical 
examples of introducing TPA in the Nordic electricity markets and the European natural gas market. Section four 
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presents possible future scenarios for TPA in the Swedish district heating market, and relates these scenarios to the 
theoretical foundation and practical experiences. Finally, in section five some concluding remarks are made. 

2. Prices and Competition in District Heating Networks 
In this section, we discuss in more detail the pricing of a district heating market, according to a simple economic 
model (see e.g., Sharkey, 1982; Varian, 1992). Figure 2.1 shows the cost structure of a vertically integrated district 
heating company, their long-term average cost (LRATC) and their corresponding marginal cost (MC) at different 
levels of production. The district heating system which the company operates – production plus distribution – is to 
be regarded as a natural monopoly because of significant economies of scale. Figure 2.1 also illustrates the demand 
situation on the market. The demand curve (D) shows the demand at different price levels, while the curve named 
MR shows the marginal revenue (i.e. the revenue of selling an extra unit on the market). We will primarily use this 
simple economic model to discuss the pricing of the current district heating market, and how this affects how 
efficient the market is. In a second step, we will discuss how the market conditions – and price – may change if 
access to the district heating network is allowed. 
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Figure 2.1: Cost Structure of a Natural Monopoly

 
2.1 Price in a Vertically Integrated Heating Market 
The economically efficient solution is reached when the consumers valuation (on the margin) is equal to the 
marginal cost, i.e., where D = MC. At this production level, Q*, the company makes a loss because the unit price, 
P*, is below the average cost. The activity needs to be subsidized, or introduce fixed charges to customers, in order 
to finance the deficit. This efficient outcome can be compared with two alternative pricing strategies. The first is 
based on the idea that the pricing is set so that production receives a “fair rate of return” (including a reasonable 
return on capital). This pricing is applied today by the municipal-owned companies in Sweden, and used generally 
before the deregulation in 1996. In Figure 2.1, this corresponds to the price and production level at point C. In a 
situation characterized by a natural monopoly and where consumers are insensitive to price changes – i.e., a 
situation where the demand curve has a steep slope – this production is close to the efficient level. The second 
pricing strategy, as illustrated in Figure 2.1, is for a profit-maximizing monopolist. The profit maximizing 
production level is where marginal revenue is equal to marginal cost, i.e., at point A in Figure 2.1. The monopolist 
chooses to produce this quantity and can then charge a price that is equal to Pm.  

There are reasons to believe that both of these two pricing strategies exists in the Swedish district heating 
market, and it is at least a partial explanation for why district heating prices differ between municipalities. 
Monopoly pricing creates clear economic inefficiencies, i.e., significantly lower production compared with the 
economically efficient, Q*. The upper shaded area shows the monopoly profit. Before we discuss how the market 
opening and unbundling of production and distribution affect market conditions, it is appropriate to say something 
about how the existence of alternative forms of heating (e.g., heat pumps) affect the pricing on the market. 
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Consumers’ ability to protect themselves against high prices of district heating is reflected in the slope of the 
demand curve (i.e., demand own-price elasticity). A steep slope (low price elasticity) suggests that consumers, due 
to high replacement costs, find it difficult to substitute for other heating options. A flat demand curve (high price 
elasticity and thus low switching costs) reduces the potential for a monopolist to set a high price for district heating. 
In the latter case, the negative effects of monopoly pricing are less, but the fundamental problem remains. This 
reasoning show that from a monopolistic perspective there is no real difference between monopoly pricing and 
pricing to the consumers best option, which is likely used in some areas.  

A district heating company that has the potential to affect market prices must always consider that a price 
increase implies a reduction in sales. Werner (2009) shows that if the district heating system uses a combined heat 
and power plant (CHP) a price increase – and the subsequent reduction in production – also results in reduced 
electricity generation and reduced revenues from the sale of electricity. A price increase of district heating therefore 
leads to reduced revenues through two separate effects.  
 
2.2 Impact of Opening the Market for Competition  
We assume in this part of the analysis that the market is now unbundled into a production and distribution part; 
production is competitive while the network is regulated. From a competitive perspective, separation of the two 
activities is necessary. Otherwise the district heating company that owns the network has an opportunity to keep 
producer prices down in order to keep out potential competitors. The price is divided into two parts; a regulated 
network part and a market price of the delivered hot water. The total effect on the price customers pay is uncertain, 
and this uncertainty is due to the difficulty to identify which reference options we compare with, and secondly, 
how much competition will increase in practice (given that each network is local). 

 An example is when a municipality-owned company operates the entire district heating operation in a 
municipality, and apply “fair rate of return” pricing. When the market is opened to competition, the price impact 
will largely depend on how the competition will be on the producer side. It is reasonable to expect that price 
decreases (all else being equal) only will occur if the competition will be comprehensive and bring down the 
producer price to the marginal cost of production. If the company maintain its monopoly position (e.g., due to 
economies of scale) impact on the price are likely to be moderate, at least if the company chooses to continue with 
self-cost pricing. An opening of the district heating market by introducing TPA can also lead to that the municipal 
owners choose to sell the district heating activities as they do not believe that it is part of their mandate to engage in 
competitive activities. Such experiences are evident since the deregulation of the Swedish electricity market in 
1996. In such a situation, prices are likely to increase unless the competition in the network is extensive.  

Another example is if the district heating service in a municipality is owned by a private company that applies 
monopoly prices. A separation of the production and network activities and the introduction of TPA are likely to 
increase the competition in the market. However, because of the presence of mainly local markets, a reasonable 
outcome is a situation of few-firm competition (oligopoly). Oligopoly implies, in principle, always lower prices 
than a monopoly situation, but prices will be more closely determined by how the competition works in practice. 
One possible outcome of the district heating market is called Cournot competition, in which each company’s 
production is the strategic choice variable. Such a situation leads to lower prices than in the monopoly case, but 
still prices exceed marginal cost, and thus an output which is lower than the economically efficient.  

This shows that the overall question of the effects of TPA on the district heating prices are very much an open 
question, and depends on how the pricing works today in each municipality, and the dynamic effects of opening up 
the networks. We should also remember that an economically efficient market is not necessarily a market where 
prices are as low as possible; the point is that the prices are as close as possible to the marginal costs on the market. 
The way in which this can be achieved depends very much on whether the production of heat is considered as a 
natural monopoly or not.  

3. Third Party Access in Practice 
3.1 The Nordic electricity market 
Between 1991 and 2000 the electricity markets in Sweden, Denmark, Finland and Norway opened up for 
competition, and the four countries were also integrated into one common Nordic electricity market. This 
development was carried out largely because of the Electricity Market Directive at the European level, which came 
into force in 1997. During the 1990s there was a strong belief that increased competition would increase efficiency 
in the energy markets, which would be useful for consumers. The general perception from industry and electricity 
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market analysts is that the Nordic electricity market reform has been relatively successful. Research shows that the 
productivity in the electricity markets has increased, and the profits of the companies involved have declined 
(Amundsen and Bergman, 2006). 

 However, the concentration in the producer market is still relatively high, and large price increases in late 2002 
and early 2003 led to great frustration among electricity consumers. Given this situation, there were suspicions that 
the major production companies were exploiting their market power. According to Amundsen and Bergman 
(2006), it appears, however, that this is not the case. Their study highlights four factors for why the electricity 
market reform in the Nordic countries has been relatively successful. The first factor is that the reform adopted a 
sound market design, which has been positively affected by the high proportion of hydroelectric power. 
Hydroelectric power is energy-limited rather than capacity-limited, meaning that the need to maintain sufficient 
capacity during periods of high demand is less than in systems that have a high proportion of fossil fuelled power 
plants. Another important aspect of the market design is the Nord Pool, i.e., a marketplace to sell and purchase 
electricity (spot), and also the opportunity to enter into forward contracts. Furthermore, the Nordic electricity 
market is also characterized by rather strict rules regarding the dissemination of information to market participants. 
Companies are obliged to continuously inform about available stocks and future investment plans. The Nordic 
electricity market can thus be regarded as transparent concerning prices and quantities.  

The second factor which Amundsen and Bergman (2006) emphasize is that the market power of the previously 
dominant national companies declined significantly when the market was integrated into a Nordic electricity 
market. Integrating the market across national borders implied that the large power producing companies’ market 
shares decreased significantly. The third factor that has been important for the electricity market reform is that 
there was a strong political support. Despite the high prices in 2002-2003 political support for a market-based 
system remained, and no government intervention to control prices was taken. The fourth factor is that the Nordic 
electricity market still seems to be service oriented. There are no signs of illegal collaboration and exploitation of a 
dominant position.  

In comparison to the Swedish district heating market we note that it differs significantly from the Nordic 
electricity market, both regarding distribution and production. It is therefore not likely that a similar market 
solution in the district heating market would be equally successful. An important difference is that the district 
heating market has a stronger link between production and distribution than is the case with the electricity system. 
District heating systems are often constructed as a whole, where production, distribution and even consumer 
facilities are more closely linked. The factors that have been highlighted as important to the Nordic electricity 
market reform can not be directly transferred to the situation in the district heating market. 

Another important difference between the district heating market and the Nordic electricity market is the 
difference in size. The market power decreased substantially in the four Nordic electricity markets when they were 
integrated into one market. Regarding the district heating markets, the market size will never be close to that of 
electricity and natural gas markets, given that the district heating networks are local. One lesson to be learned is 
however that where opportunities exist to integrate adjacent district, and thereby reduce the market power of 
established producers of hot water, there are reasons to believe that competition would increase. In the vast 
majority of district heating networks in Sweden there are however today no economic opportunities for the 
integration of related network structures (ÅF Energi och Miljö AB, 2005).  

 
3.2 The European Natural Gas Market 
1998 the EU adopted the European Gas Directive, which meant that it was decided to open up the European natural 
gas market to competition. The directive intended to increase competition in a market characterized by natural 
monopoly, state ownership and with large state involvement. The directive was intended to increase flexibility for 
consumers, and ensure a more efficient market (European Commission, 2007). Before the European Gas Directive 
was adopted, there were already commercial forces that had begun to respond to a more competitive market. What 
lay behind this development was primarily two events: the first was the large increase of natural gas in Europe in 
the 1990s and the second was the deregulation of the East European gas market in the early 1990s, which meant a 
larger market for the major natural gas players in Europe. On the German market in the late 1980s there was a great 
dissatisfaction with the monopolistic situation on the natural gas market. Wingas (owned by BASF and Gazprom) 
is a good example of a company that saw potential in building networks to import gas to Germany, and also 
compete with the German monopoly company Ruhrgas. In other words, there was already pressure on the 
European natural gas market to open up for more competitors (Radetzki, 1999). 
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Biggar (2000) investigated the competitive situation in the European natural gas market. The conclusions are 
that for an effective competition to occur there must be a mechanism that allows customers to choose their supplier 
of gas, and that producers and distributors should be vertically separated. Furthermore, natural gas producers 
should have access to the existing network and there must be a system that controls the capacity of the network 
during peak periods. This can be implemented through a system of peak-period charges for the use of the network. 
Like other network industries many natural gas companies were state-owned before the deregulation, which in 
many cases meant that they also had non-commercial pressure. According to the report, this is not a reason to not 
open up the network for competition, unless the non-commercial requirements reflected in the price is set for 
network fee (Biggar, 2000). 

Due to increased wholesale prices, rising complaints about entry barriers, and difficulties to choose their 
supplier, the Commission proposed in 2005 a study on the functioning of the European natural gas market. 2007 
the final report was presented, which showed that competition in the European natural gas market was not 
functioning well (European Commission, 2007). The results show that the wholesale natural gas market has 
developed slowly and the incumbents remain dominant in their markets, because they more or less control the 
national gas production. Furthermore, there are only few players in the market, implying that consumers have 
limited choices. It also states that the current level of unbundling of network and production interests has adverse 
effects on the competition in the market works in that entry barriers are significant. Market integration is limited 
also because the incumbents rarely enter other national markets as competitors. The report also notes that the 
transparency of the market has been poor, with a lack of reliable and timely information on markets. Greater 
transparency would reduce risks for new entrants and hence barriers to entry. It also noted that pricing of natural 
gas must become more efficient and transparent (European Commission, 2007).  

Natural gas markets generally have more similarities to the district heating market compared to the electricity 
market, but there are still significant differences between these markets. Foremost is that the Swedish district 
heating market is local, compared to the European natural gas market which in large parts is integrated across 
Europe. The relevant market for district heating will not come close to a similar geographic spread, since it is not 
even national in nature. However, a contributing factor to the development of the European natural gas market was 
that commercial forces had already begun the integration of Europe’s natural gas network. Compared to the district 
heating market there are similarities, given the discontent among consumers and potential suppliers on some 
markets, and political pressure to change the market structure. 

The first factor which contributed to a lack of competition in the natural gas market is that the large firms are 
still dominant in their respective national markets. In comparison with the Swedish district heating market, there 
are similarities to find. It is likely that even if the market was opened up to competition, the incumbent operator 
would remain dominant in the market. Competition would thus be characterized by few-firm competition and 
hence market power would not necessarily be reduced in a significant way. The second factor considered important 
for the situation in the natural gas market is that only a small proportion of natural gas is traded in market places. 
Moreover, it is only a few players on the market, limiting consumer choice. This point is similar to the above and it 
is highly likely that the same situation would arise in the local district heating markets in Sweden. 

Furthermore, vertical separation between network and production activities has not been fully achieved in the 
European natural gas market. In comparison with the Swedish district heating market, it is likely that a similar 
situation would arise if no formal requirements for vertical separation were introduced. District heating has a strong 
link between production and distribution, as the district heating systems are often constructed as a whole, where 
production, distribution and even consumer facilities are closely linked. It is therefore also questionable whether 
vertical separation is desirable in a district heating system in that it can increase total system costs. The last issue 
regarding the lack of competition in the European natural gas market is that transparency and information on the 
market is imperfect. Here we can draw parallels with the Swedish district heating market in which the information 
of current production costs and volumes are much more limited than in many other markets. Furthermore, an 
important lesson to learn is that transparency and openness regarding production, prices and volumes may 
contribute to a socially and economically efficient market solution. 

4. Future Scenarios for Market Opening in District Heating Networks 

4.1 Regulated Third Party Access  
This form of third party access refers to unlimited access to district heating networks where the network owner has 
an obligation to allow access to the network from the companies that so wish. The network access is ex ante 
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regulated which implies that the conditions of access are determined in advance. If these conditions are met by the 
acquiring company the network owner is obliged to provide access to the network (Tennbakk, 2000). This market 
form implies that a network fee is fixed for the companies that want to access the networks in order to sell water. In 
this scenario, it is important to vertically separate the network and production activities for a more efficient 
competition to occur. The pricing would be similar to the pricing in the electricity market; the customer pays a flat 
fee that represents the network cost, and a variable fee that represents the use of hot water. The variable component 
would vary depending on the production mix (low when a large proportion of waste heat and CHP is used and 
higher when the system needs to use spare capacity). Like electricity, it would be possible for consumers to choose 
fixed or variable contracts.  

In this scenario the possible competitive benefits of TPA are largest since this market form in theory has the 
greatest impact on competition in the market. According to theory it is also an unlimited access to the network that 
is most likely to facilitate more efficient solutions, since increased competition often creates new business 
opportunities and more efficient operators. In order for a significant effect to occur it is required, however, that a 
number of companies are competing in a non-discriminatory way on the market. The size of the market is also 
important for how competitive the market becomes in practice. How the price of district heating will be affected 
given an introduction of TPA is currently unknown. It is likely that prices would fall in some district heating 
companies, but that they would increase in other district heating companies.  

Previous experiences from this market form shows that the introduction of TPA on the electricity market has 
been relatively successful. In comparison with the district heating market, we believe however that the differences 
between the markets are profound and it is unlikely that a similar market solution would have the same overall 
positive effect. It is more likely that the introduction of regulated TPA on the district heating market would have 
similarities with the experiences on the European natural gas market. On this market, the impact of the introduction 
of TPA have not been as positive as in the Nordic electricity market, despite the fact that there was a strong 
pressure from commercial operators to open up the market, and that the relevant market is significantly larger 
compared to district heating. There are though reasons to believe that the expected competitive effects regarding 
regulated TPA will not be incorporated into the district heating market. This leaves only increased administrative 
costs and potentially increased dissatisfaction from customers if the prices on some local markets are increasing. 
 
4.2 Negotiated Third Party Access 
The main difference between regulated and negotiated TPA is that negotiated TPA implies that the network part is 
ex post regulated, i.e., the conditions for access to the network are negotiated between the network owner and the 
company requesting access. This scenario is probably more suitable on the district heating market given that it is 
possible to take into account local conditions that exist for each network. This is an advantage because all district 
heating networks are structured in different ways and it is important that the market solution chosen is consistent 
with the conditions that apply on each district network. Given this form of TPA, it is therefore possible to partially 
take into account system optimization of each local network. However, it is also likely that there are relatively large 
transaction costs in that some form of authority should be part of each negotiation, and they should have access to 
all information of the impact on the entire network if a third player is allowed access.  

The expected competitive effects of this market form is generally the same as for regulated TPA, given that 
even this market form lead to the creation of competition on both a producer and a consumer market. It should be 
noted that a negotiated TPA in practice means that the established company has a stronger position in negotiations 
compared to a regulated TPA (unless a complete separation between production and network activities are 
introduced). Another advantage with this market form is, as mentioned above, that it is able to take into account the 
local conditions of each individual district heating network. Over time, the parties (the network owner, producers, 
etc.) interests can change and then there is a need to alter the conditions in a manner that a predetermined 
regulation may have difficulties to take into account (see e.g., Growitsch and Wein, 2005). 

A disadvantage that may arise with negotiated TPA is increased transaction costs since the conditions of access 
to each network are negotiated and regulated separately. It is also unclear whether the introduction of negotiated 
TPA would generate the competitive effects that are desired, given that the district heating company that today is 
dominant in the network would also be so under negotiated TPA. For this market form to be considered successful 
from a competitive perspective, it is necessary to vertically separate between the network and production activities. 
However, there is a clear risk that this will create inefficiencies in the operation of the district heating system as a 
whole. There is a stronger technical and financial dependency between the parties in the water heating chain than is 
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the case for other forms of energy distribution (such as electricity). Increased competition may thus be created at 
the expense of higher direct system costs.  

It should also be noted that both of the cases discussed above – regulated and negotiated TPA – are based on the 
assumption that suppliers of waste heat will be active players in the district heating market in the sense that they 
will sell heat to consumers. While several of the country’s industrial waste heat producers want to dispose its 
product, it is more doubtful how many of these who see it as worthwhile to engage in this type of direct business. 
Especially when considering the additional costs (such as marketing and sales). In both TPA cases the question 
about future investments in both production facilities and the network (new- and reinvestments) are of importance. 
In the case of investment in new production capacity, it is possible to see that in a situation with more and more 
private companies on the market, the claim on the overall return on investment increases (see e.g., Söderholm, 
1999). This implies that it becomes more difficult to achieve profitability from relatively capital-intensive 
investments. Instead, a more efficient use of existing facilities are favoured, and reinvestment thereof. In the case of 
investment in existing and new networks, it is important that a clear division of responsibilities is designed. 
Furthermore, the conditions under which investment are made needs to be clearly defined. In the case of investment 
in new networks a solution where all the players may make such investments can be applied. This implies that 
certain exemptions from the current TPA rules must be allowed during a certain time period, in order for the 
investors to be able to reap the benefits of the investment (see e.g., Spanjer, 2007).  

 
4.3 Single-buyer Model 
This form of TPA implies that all potential consumers in a network have the right to negotiate contracts with all 
potential suppliers to the network. However, there is only one company that sells to consumers. This company is 
obliged to purchase a contracted volume from the supplier that the consumer has chosen, and sell to the consumer 
at a price that is equal to the negotiated price plus transport and system costs. In theory, this market form leads to 
an equally high degree of competition as regulated and negotiated TPA. However, there are more similarities with 
negotiated TPA as transportation and system costs are negotiated separately for each district heating network. What 
distinguishes this market form from negotiated TPA is that the new supplier does not sell to the final consumer. In 
other words, the single-buyer model is a form of third party access, which implies that there exists only a producer 
market, but not a retail market.  

The benefits of this market form are similar to negotiated TPA since it takes into account the local conditions of 
each district. This increases the likelihood of a cost-efficient operation of the district heating system. Another point 
that can be viewed as a practical advantage in this context is that this market form does not imply that the potential 
supplier sells to consumers. The discussion above indicates that there are reasons to believe that the potential 
suppliers of hot water (e.g., suppliers of waste heat) do not necessarily have the intention to sell to the end 
consumer, because it means additional costs in the form of increased consumer and administrative obligations. This 
market form would mean that an external part has the opportunity to sell hot water to the consumers, via the district 
heating companies that own the network and thereby constitutes a "single-buyer".  

However, the company that is "single-buyer" has a strong incentive to exaggerate the system costs in order to 
cross-subsidize their own production and distribution, especially if vertical separation is not imposed. In order for a 
consumer to actually agree to a contract with an outside supplier the price offered must be significantly lower than 
the price the current district heating company offers. This system provides, in other words, the existing district 
heating company with a dominant market position, as this company has access to information on system costs that 
third-party suppliers do not have. If the "single-buyer" company only owns the network part the problem of cross-
subsidizing is avoided (Tennbakk, 2000). It is thus unclear whether the desired impact on competition would be 
realized in a single-buyer model. Regarding district heating there is an additional problem to consider in the case of 
this market form since a district heating system is optimized after the current conditions and production units. An 
obligation to distribute and sell water on an existing district heating network from a potential supplier may lead to 
increased total costs for the network. The ability to optimize the heating system is hampered, which will likely lead 
to increased overall system cost.  

This form of TPA implies a less opened market compared to regulated and negotiated TPA, given that only one 
company sells to the consumers. This need not be a disadvantage in the Swedish district heating market since it is 
likely that the access to the district heating network is not the core business for potential new suppliers of hot 
water. It is therefore likely that the additional costs arising from the sale to consumers are gladly avoided. This 
form can thus be seen as beneficial in increasing the proportion of waste heat in a district heating network, because 
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these potential suppliers have low marginal costs to produce hot water (which is a by-product of their main 
business). On the Swedish district heating market, a third party access which is structured in this way might 
however imply system optimization problems in the same way as is the case with the earlier forms of TPA. A 
district heating network is constructed and adapted to specific conditions and in many municipalities there are also 
other production units that may be prioritized, such as waste incineration plants. Technically, a TPA model which 
does not take into account the total district heating system, increase total system costs. There is a potential problem 
for a district heating system if for example all consumers only want to buy heat from a supplier of industrial waste 
heat (with a low marginal cost). For this reason it is useful to also discuss a fourth possible future scenario for the 
Swedish district heating market which is based on an extended negotiated TPA and a single-buyer model.  

  
4.4 An Extended Producer Market 
This scenario builds on the lessons we have gained in this paper. It is far from straightforward to introduce third 
party access in an unrestricted form in the Swedish district heating market. However, it is still important to analyze 
previous experiences of market openings in order to create a more competitive market. The scenario that we present 
here is not equivalent to the earlier market forms, since only a type of “producer market” will be suggested. This 
scenario requires that the district heating companies to some extent are vertically separated, and that the hot water 
is bought and sold between the production units and the network operators. Given that a transparency of prices and 
transactions in all heating markets is introduced, the prices in the market should be formed in a more economically 
efficient manner (compared to today’s situation). It is important to note that the extended producer market 
presented here is not equivalent to a formal market place, like e.g., Nord Pool. Rather, this extended producer 
market implies a greater transparency and information sharing regarding the network and production activities. In 
order to achieve this it is important that the district heating companies keep separate accounts for these two 
activities. By creating a situation where new suppliers to the network have access to information about the 
transactions and system costs the potential for a more competitive market situation is achieved. An enhanced 
control of district heating prices, such as external price controls, would further strengthen the confidence for the 
district heating market.  

The benefits of the proposed scenario are that a system optimization perspective is maintained, while a more 
efficient market solution can be achieved. We have previously argued that there are reasons to keep a market 
solution where one company maintains an overall responsibility for the entire district heating system in order to 
achieve lower production costs. A system optimization responsibility implies that new investments and 
technological solutions have a possibility to lead to a more efficient district heating operation. However, in order 
for this market form to ensure a more economically efficient situation it is important that the companies are open 
about the transactions and production costs, both regarding the network and production activities. Furthermore, a 
market solution where the district heating companies reports this information leads to increased confidence in the 
market from a consumer perspective.  

A negative aspect of the proposed scenario is especially the separation between the production and network 
industries, and the growing requirement to report transactions and investments. For smaller district heating 
companies, this increase in distribution of information can be seen as a burden and imply increased costs, 
especially in companies with few employees. However, it is not necessarily a disadvantage for the district heating 
companies with an increased transparency, as a clearer picture of the market costs is achieved. Another 
disadvantage based on companies’ perspective may be that with this kind of transparency it becomes difficult to 
price unreasonably. On the other side, if district heating companies today price in the vicinity of their marginal 
costs, this scenario only ensures that this is made clear to both consumers and the competition authority. An 
increased price transparency can also create more opportunities for indirect (implicit) cartel behaviour, so called 
‘tacit collusion’ (see e.g., Growitsch and Wein, 2005). The risk of such behaviour should not be exaggerated, 
particularly since for many potential suppliers to the district heating market (such as industrial waste heat suppliers) 
district heating is not their core business.  

The largest concern with introducing TPA in the district heating markets is that the various networks differ 
regarding structure and conditions. The municipality-owned firms often have other interests to consider, which 
could distort competition in the market. It is therefore important to create an extended producer market so that any 
potential supplier of hot water has the possibility to meet in a non-discriminatory manner. For this to occur, a 
separation, at least with separate accounts, of the network and production activities is required, as well as 
transparency and information on prices and volumes of water traded in producer markets. It is important to note 
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that an efficient market is where the product is priced near marginal cost. The proposed scenario facilitates for such 
pricing to be achieved. 

5. Concluding Remarks 
The overall objective of this paper has been to analyse the introduction of third party access to the Swedish district 
heating market, and to identify different scenarios for increasing the competition on the district heating market. An 
important conclusion from the report is that regulated TPA may have small positive effects on competition, 
however it will have a large impact on the possibility to run the integrated district heating operations in a cost 
effective manner. This conclusion stems from several different observations; the first is that the district heating 
networks are local. Even if you open networks to competition, it is likely that one company would still be dominant 
in the market. District heating activities (production and distribution) is also dependent on each other to a greater 
extent than, for example in the electricity market. This means that changes in the organisation of the production 
will have a relatively large impact on the optimization throughout the network. A negotiated TPA and a single-
buyer model could likely provide a more efficient market, but also in these market solutions there are problems to 
achieve system optimization. 

A possible development path that could support a system optimization perspective, while it allows for a more 
efficient pricing, is that the companies maintain separate accounts for their network and production activities. 
Furthermore, it is important to form a type of producer market where the transactions of hot water for district 
heating networks are reported. This is not a traditional market place, like e.g., Nord Pool, but rather a requirement 
of a greater transparency of the existing network and production activities. Given that transparency of prices and 
transactions in all district heating markets is introduced, it is likely that a stronger pressure on prices will occur. It 
also creates an opportunity for potential new suppliers to sell hot water to the existing district heating networks on 
competitive grounds. Furthermore, an increased transparency of current production and investment costs will 
increase the probability that district heating prices are formed in vicinity of the marginal costs, which thus ensures 
a more economically efficient market solution. 

However, if there remains a strong political ambition to open up the district heating market in a similar way as 
electricity and natural gas markets, a suggestion is to introduce TPA initially only in the market which is most 
likely to realize the expected competitive effects. This corresponds to the region with the most large-scale district 
heating system, which in Sweden is the Stockholm area (with the possible integration with the Uppsala area). This 
district has the largest network and number of production units, which therefore would mean that effective 
competition has the greatest potential in this system. This is also the district heating network in which the largest 
number of complaints concerning the district heating prices has occurred. By introducing TPA in this large-scale 
district heating system we can draw lessons regarding the possible effects of TPA in more small-scale district 
heating systems. Due to the characteristics of district heating systems (and the differences that exist between 
municipalities and regions), it is likely that a negotiated TPA would be a more efficient alternative compared to 
regulated TPA. Overall, there are strong reasons to consider in detail the differences between the various district 
heating networks; uniform national TPA solutions can easily lead to inefficiencies in many networks. Instead it 
might be useful to stipulate minimum conditions for access to the network (but where there is a possibility for each 
region to go beyond these).  

Finally, we believe that it is crucial that future research focuses on studying the likely impact of opening up for 
competition in each separate district heating network. All district heating networks in Sweden are structured in 
different ways, and thus faces different conditions for competition. It is important to analyze each district heating 
market separately, not least because it will not in the foreseeable future be a uniform heating market in Sweden 
(such as for electricity and natural gas), but each local district heating network is a separate market that should be 
analyzed separately. 
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