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Introduction

This publication of IEA SHC Task 55 describes the market development of Solar District Heating and Cooling
in seven countries. Within country report presentations during the eight taskmeetings, the market
developments in the participating countries were presented and discussed in the international expert
group and the information is summarized in this factsheet.

In these seven markets, there is a broad variety of large-scale SDH systems. The variety ranges from small
collector areas on buildings, which are decentrally integrated in district heating (DH) networks to ground
mounted collector areas with sizes up to 157,000 m? in Denmark, connected to large volumes of
underground thermal energy storages. Denmark, China, Germany and Austria are the countries with the
highest numbers in installed large-scale collector area in SDH systems in the world. Sweden has a long
history of SDH applications with 25 large-scale systems now running. France and The Netherlands are in the
beginning of a market development with first bigger plants with up to 4,000 m? in France and 7,000 m? in
The Netherlands.

For the four leading countries, the success factors for large-scale solar thermal plants were analyzed in
detail and some of the findings are transferable to other countries as well. While solar resources are a
minor success factor, the heat demand and heat supply infrastructure in the countries, relative prices of
solar heat to competing technologies, business models and legal regulations were decisive for the market
development in the countries. Different subsidy programs have a strong impact on the market. [1]

Denmark is the leading country for SDH, mainly due to the unique role of DH utilities (non-profit, investors
and operators) and policies affecting heat supply by DH utilities (high taxes on fossil fuels, energy saving
points). In China, Germany and Austria, a broader variety of large-scale solar thermal applications including
process heat is installed.

During the duration of Task 55, the size of the newly installed collector areas has increased significantly. In
2016, the world’s largest SDH collector area was built in Denmark with 157,000 m?, followed by major
projects in Tibetan regions in China with high solar fractions of up to 100 % of the space heating demand
and the largest German plant with 14,800 m?2. It is expected that the trend of large-scale SDH systems will
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continue in the coming years and that these systems will become increasingly important for the
decarbonization of the heat supply.

Solar resources

The available solar radiation is an important factor for the solar yield of large-scale solar thermal systems.
Concentrating systems track the sun both in longitudinal and transversal direction to fully use the direct
normal irradiation (DNI). Non-concentrating systems with flat plate collectors usually have a fixed tilt and
azimuth. The yearly irradiance on an optimally tilted and aligned surface is a good indicator for the achievable
solar yield for non-tracking collectors.
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Figure 1: Global horizontal irradiation in Europe and China [2]

For all regions only data on global irradiance on horizontal surfaces (GHI) is typically available from weather
stations. To compare solar resources of different regions the long-term average of GHI and DNI are used.
An overview of the solar resources in the regions described in this factsheet is given in Figure 1 and Table 1.
The solar radiation actually used by solar collectors lies somewhere between these two values.

Table 1: Solar resources of the regions in this country report factsheet [1] [2]

Country Global horizontal irradiation (GHI) Direct normal irradiation (DNI)
kWh/m?/year kWh/m?/year

Austria 1,150-1,250 1,000-1,200

. 950 Chuan-Yu region

China 2,200 Qinghai-Tibet Plateau 400-2,900

Denmark 1,000-1,150 900-1,100

France 950-1,700 950 -1,900

Germany 1,000-1,200 750-1,150

The Netherlands 975-1,125 800 - 1,000

Sweden 950-1,100 900 - 1,200
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Introduction

Austria successfully established a market for large-scale solar thermal systems, ranking No. 4 in the world
regarding installed collector area [3]. The first large-scale systems were built in the late 1990s. In 2010, a
subsidy program for systems with a collector area exceeding 100 m? was established. This provided a major
boost to the industry [4].

Deployment of large-scale solar thermal systems

By the end of 2018, there were 23 large-scale systems in operation with a total aperture area of 38,900 m?

(27.2 MW). The system sizes range from 501 m? to 8,250 m? with an average collector area of 1,700 m2.
Systems in the medium range of 100 m? to 500 m? are also widespread, with around eight times more systems
built in this range between 2010 and 2016 compared to large-scale systems [5]. Unlike in Denmark, for the
majority of the plants — 19 out of 23 — the collectors are mounted on or integrated into the roof (usually on
roofs of apartment houses or boiler houses). Most systems have diurnal storages, none of the built plants
uses a seasonal storage. Except for one plant with CPC collectors, all plants use single-glazed, double-glazed
or single-glazed/foil flat plate collectors. Typical tilt angles are between 30° and 45°. For the majority of the
plants, the solar fraction ranges from 10% to 20%, covering the lion share of the summer load. [6]. Figure 2
shows the location of the plants.
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Large scale solar thermal plants in Austria
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Figure 2: Geographical distribution of large-scale solar thermal plants in Austria

Typical applications

Characteristic for Austria is a broad variety of applications.

Solar heating for microgrids: With 9 systems (10,088 m? collector area) the most common application is the
feed into a decentraliz local microgrid. Solar assisted microgrids can be found in newly built or reconstructed
urban districts. Oftentimes, these networks are operated at low temperatures (< 65 °C supply temperature).

SDH for urban areas: Urban district heating networks in Austria are characterized by a high heating density,
resulting from heat customers with high loads (industry, commercial housing, etc.), and multiple heat sources
(CHPs, waste heat, oil and gas boiler, etc.). The potential for large-scale solar thermal plants depends on the
availability of other heat sources with a low marginal cost (especially waste heat), suitable areas to mount
the collectors and grid temperatures. Eight systems which feed into an urban district heating network
(19,190 m?) have been built so far.

SDH for villages and rural areas: Communal district heating networks in Austria usually have a central heat
source (often biomass boilers). The majority of the heat customers are single family houses with small load
shares. The main technical argument to integrate solar thermal in communal district heating is the
unsatisfactory coverage of the summer load with boilers that often operate in off-peak and partial load,
implying high stand-by losses and low efficiency. Up till now, 3 solar systems to provide heat to biomass
district heating networks of communities (4,490 m?) have been built.

Process heat: The possibility to integrate solar thermal in processes depends very much on the process in
question. In recent years, three solar process heat systems (3,718 m?) have been built.
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Policies to promote large scale solar thermal plants

In the framework of the EU agreement on the climate-energy package, Austria committed to increase the
share of renewable energy to 34% in the national energy mix until 2020 [7]. As part of a comprehensive
strategy to promote the use of solar thermal energy, a program for large scale solar thermal installations was
designed in 2010 [8]. Eligible are installations with a collector area of 100 to 10,000 m? (until 2015: 2,000 m?).
The funding is based on the additional investment costs of the solar thermal system (including piping, storage,
system integration) compared to a fossil-fueled reference system. The funding percentage is 40% (> 2,000 m?:
30%, > 5,000 m?: 20%; +5% for SME and innovative storage solutions) with a limitation of 750,000 EUR per
project. Since 2020, feasibility studies for projects with more than 5,000 m? collector area are also eligible
for funding [9].

Peculiarities of the Austrian market

The successful deployment of Austrian large-scale systems is partly due to the Energy Service Company (ESCo)
business model (also known as Solar Contracting) [1]. To overcome the burden of high investment cost and
the perceived uncertainty connected to solar heating, ESCos take responsibility for the investment, design
and operation of the plant and sell the heat to housing facilities owners and/or district heating utilities, which
pay a contracted price.

Outlook

System concepts which combine large collector fields with absorption heat pumps and large scale (seasonal)
storages, providing a significant share of the heat load of urban district heating networks, have gained
increased attention recently. The energy supplier for the city of Graz is planning to build the largest solar
thermal plant in the world with 220,000 m? (154 MW) collector area and a pit storage with a volume of
900,000 m? [10].
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Introduction

Solar thermal supply of low temperature heat demand (not exceeding 95°C) can play a significant role in the
future energy mix and could reach more than 16% of total final energy use (16.5 EJ) for low temperature heat
by 2050 worldwide. There are good prospects for China as well. The Chinese government aims to reach 3.5
billion m2 space heating area using renewable energies by the end of 2020, while the area of space heating
using renewable energies by the end of 2016 was only 700 million m2. The total installed area of solar thermal
systems in China should be above 800 million m2 by the end of 2020. With an estimated turnover of 16.9
billion USD in 2017 and 672,000 people working on production, installation and maintenance of solar thermal
systems worldwide, the solar industry is already a major economic factor.

The driving force for large-scale solar thermal systems has been SDH applications in Denmark, where by the
end of 2018 a total of 118 plants with a capacity of 970 MW were in operation, making up 63% of the capacity
worldwide. Denmark is followed by China (212 MW, 55 systems). China could become the leading market
driver and surpassed Denmark regarding newly installed capacity in 2017 and 2018 for the first time.

Market overview

A distinct characteristic of Chinese DH networks is that they typically only provide space heating. DHW
systems are mostly installed for local grids, which are not connected to DH networks. These systems can be
much larger than 500 m2 collector area. In the market survey on China, only data for space heating and
industrial applications were considered. According to these data, there are 55 systems with a total capacity
of 212 MW in operation by the end of 2018. As there are plenty large-scale DHW systems and data for space
heating and industrial process plants might still be incomplete, the Chinese large-scale market is presumably
much bigger.

China has dominated the market for small-scale solar thermal systems for many years, accounting for 89% of
the installed capacity by end of 2016. Large-scale solar thermal systems for space heating and industrial
processes have only started to be installed in recent years. In comparison to Denmark, where most plants
use FPCs, ETCs and PTCs are also widespread in large-scale applications. One 75,000 m2 PTC plant for DH
supply was constructed in Inner Mongolia in 2017.
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Heat demand

The Chinese DH networks currently cover around 8.5 billion m2 of building floor area (building floor area is
the typical unit of measurement), having nearly tripled since 2005. As urbanization continues, the building
floor area in China is projected to increase by 40% by 2050, reaching more than 80 billion m2 from 57 billion
m2 today. The total building floor area covered by DH networks in Northern China tripled over the last
decade, increasing nearly as much as the combined floor area growth in the northern urban heating (NUH)
area (north part of China) since 2005. Solar thermal systems face extremely favorable natural conditions in
these areas due to high heat demand and high solar irradiance. A characteristic of Chinese DH networks is
that they often provide heat only for space heating. DHW systems are separate and not fed by the grid. Space
heating systems in most places in Northern China are only put into operation for several months in winter
heating seasons. For instance, the operation period of space heating systems in Beijing is November 15 to
March 15 next year (4 months). There is no space heating supply in the rest of the year. Typical supply/return
temperatures of new DH networks (radiator heating) in China are 75/50°C or 85/60°C. For the floor radiant
heating systems, typical supply/return temperatures are 35/30°C or 45/40°C. Only 1% of the DH supply in
China is currently covered by renewable energies. More than 80% of space heating in Northern China are
supplied by coal boilers, which is a main reason for the air pollution in winter. China has a great need to lower
the environmental footprint of its DH networks and the country has pursued assertive public policy decisions
in recent years towards cleaner and energy-efficient DH.

Typical applications

The best practice example for China was built in collaboration with the leading Danish turn-key supplier
Arcon-Sunmark A/S.

Langkazi Tibet Solar Heating is a 100% subsidy project. The project received a grant of 175 million RMB from
the central government. It was realized as a turn-key solution by a consortium of Beijing Heating Project
Design Co. Ltd, Suneast Arcon-Sunmark and Sunrain Group. The project adopts the internationally advanced
SDH technology of the Danish company Arcon-Sunmark A/S, that is responsible for the design and technical
supervision of the collector array, storage and heat exchanger station. All critical equipment of the solar
collector circuit was imported from Europe. The DH network and heating terminal units were designed by
Beijing Heating Project Design Co. Ltd. The whole project is coordinated by Sunrain Group.
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Figure 3: Collector array (left) and PTES (right) of Langkazi Tibet SDH (source: Sunrain)

Policies to promote large scale solar thermal plants

The Chinese central government set up the “Clean Heating Initiative” for the period 2017-2021 to control air
pollution. By the end of 2021, the percentage of coal boilers should be reduced by more than 50%. The
authority supports the exchange of oil boilers with renewable energy for space heating, including solar
thermal energy. In rural areas, oftentimes there are no heating devices. The Green Energy Revolution is one
of the main steps to achieve rural revitalization under the policy of the roadmap for rural vitalization (“No 1
central document” of 2018). Rural areas have very cheap land, which may be an emerging market for solar
space heating in the near future. In addition, some flagship local governments, like Shandong and Hebei,
have their own subsidy programs to promote large-scale solar thermal systems. Based on the national solar
energy development plan (2015-2020), the number of large SDH plants should reach more than 200 and the
total installed collector area for SDH plants should reach more than 4 million m2 by the end of 2020.

In China, large-scale solar thermal systems for space heating and industry process heat just started in recent
years. Projects mainly rely on subsidies from the government at the current stage.

Peculiarities of the Chinese market

China has fewer installed systems than Denmark, but a broader range of applications encompassing rural and
urban networks and industrial applications. This is partly due to investment-based subsidies which are not
bound to a particular application and also allow for more expensive plants as subsidies usually cover a fixed
percentage of the total investment cost. The conditions for solar thermal integration in DH networks in China
is not as favorable as in Denmark. DH is more widespread in Germany and Austria than in China, but DH
temperature levels are generally high. In China, a high heat demand in cold areas with high irradiance levels
is contrasted by DH networks which are only in operation in winter and do not provide DHW. The special role
of DH utilities as project developers and risk takers for large-scale solar thermal systems is addressed in these
countries by special business models, e.g. bioenergy village in Germany and ESCo in Austria. Learning from
the Danish experience, providing incentives to DH utilities to reduce CO, emissions with market-based
instruments (taxes on fossil fuels, emissions trading systems) could be an effective strategy for other
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countries as well. Compared to investment-based incentives, market-based incentives provide a direct
motivation to build the most cost-effective systems and maximize the solar yield.

China has a vast territory, with a large population in the east and a shortage of land resources, while the
western regions are sparsely populated. The southernmost and northernmost regions also differ significantly.
Adapting measures to local conditions is always the basic principle of renewable energy development in
China. At present, the western region of China, such as Tibet, Xinjiang, Qinghai and other regions, is suitable
for the development of solar energy inter-seasonal heat storage for district heating. In the east, particularly
for provinces with hot summer and cold winter, it is suitable to combine solar energy with soil-source heat
pump to promote solar energy inter-seasonal soil heat storage and realize heating in winter and cooling in
summer. For the northeast and other extremely cold regions, solar energy inter-seasonal soil-source heat
pump heating can effectively solve the frosting problem of air-source heat pump. [11]

In general, the initial investment cost of solar energy inter-seasonal heat storage is relatively high, and scale
expansion as far as possible will effectively reduce the initial investment of unit heating area. Some scholars
have found that the increase in the number of district heating users will help to reduce the initial investment
and operating costs. At the same time, large-scale application will be expected to significantly reduce the
production and manufacturing costs of related equipment and materials, and furtherly reduce the initial
investment from the perspective of the market. [11]

Outlook

China has a broader variety of large-scale solar thermal applications including solar process heat, partly due
to incentive schemes based on installation cost of plants rather than market-based instruments like in
Denmark. Differences in the availability of solar resources are a minor factor for the success of large-scale
solar thermal systems in China, but rather the heat supply infrastructure (for district heating) and relative
prices to competing technologies and promotion schemes are important.

Besides low cost for solar heat provision, risk minimizing strategies are an important, often underestimated
success factor to deal with the problem of high initial investment costs. Successful risk minimizing strategies
are improved solar yield and heat load predictions and performance guarantees, turn-key suppliers, energy
service companies and energy cooperatives. Risk-taking by district heating utilities like in Denmark can push
the market. Heat supply from large-scale solar thermal systems is a mature technology with a broad field of
applications. Optimized solutions for large collector arrays to realize economies of scale include hydraulic
layouts leading to homogenous flow distribution and model-based plant control with frequency-controlled

pump.
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Introduction

Denmark has a long-term tradition for Solar District Heating (SDH) systems; the first system was installed
1988 and is still in operation. Denmark is world leading in solar district heating regarding installed capacity
as seen by figure 4.

Most systems are below 20,000 m? with a solar fraction around or below 20 %, but there are now several
larger systems with seasonal storage and solar fractions of 40 — 50 %.
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(Data source: Jan-0lof Dalenbdck - Chalmers University of Technology, SE and Sabine Putz - IEA SHC Task 55)

Figure 4: Solar District Heating Systems around the world by end of 2016. [IEA SHC - Solar Heat Worldwide 2017]

Deployment of large-scale solar thermal systems

By the end of 2018, there were 110 SDH systems in operation with a total aperture area of approx. 1.4 mill
m? (approx. 1 GW). The system sizes range from 1,000 m? to 157,000 m? with an average collector area of
12,500 m2. 26 systems have had one or more extension(s) during the years.

11
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All collector fields are ground mounted. Most systems have flat plate collectors (single- and/or double-
glazed), a few systems have concentrating collectors.

Figure 5: Ground mounted collector field at Trustrup-Lyngby Varmeveerk. Source: ARCON-SUNMARK.

Four systems have established water pit seasonal storage of 60,000 — 200,000 m3. One system has a demo
borehole storage.

Figure 6: Water pit storage at Dronninglund Fjernvarme. Source: Dronninglund Fjernvarme

Fig. 5 shows the historical development. Fig. 6 shows the distribution of systems across the country.

12
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Solar District Heating in Denmark
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Figure 7: Historical development of solar district heating systems in Denmark Planned systems included in blue circles bars. Source:
PlanEnergi.
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Figure 8: Solar district heating systems in Denmark by the end of 2018 (orange circles). Planned systems (blue circles). Source:
PlanEnergi.
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Typical applications

With a few exceptions all Danish large solar heating systems supply district heating. One system with
concentrating collectors combined with an ORC? unit do also produce electricity?.

Most systems are designed for covering the summer load, which corresponds to an annual solar fraction of
15 —-20 % in Denmark. A few systems have seasonal storage and solar fractions of 40 — 50 %.

Most systems are substituting natural gas and biomass® in smaller district heating networks in towns in the
country side.

One large system of 157,000 m? is supplying a larger town with a solar fraction around 20 %.

The price of solar heat (without subsidy) is 20 - 30 €/MWh (calculated with a lifetime of 25 years and 3 %
interest rate).

Policies to promote large scale solar thermal plants

In the period 2013-16 and again 2017-19, there has been an “energy saving subsidy”, valid in general for
energy saving projects and including solar district heating systems too. The subsidy has been approx. 10 % of
the investment. In the latest period there was a limit, so only systems less than approx. 16,000 m? could have
full subsidy. A new subsidy framework for the district heating sector is being considered now — it is expected
to come into force for solar district heating in 2020.

Peculiarities of the Danish market

The successful deployment of Danish solar district heating systems is influenced by the following factors:

e Long time tradition for district heating (60 % of the national heat load is supplied by district heating)

e Low-medium temperature network, typical temperatures are:

e Forward temperature: 75 — 85 °C

e Return temperature: 35-45 °C

e Many country side villages had district heating networks established in the 1980s supplied by natural
gas CHP units

e Most district heating companies are user owned or public owned companies aiming at lowest heat
prices (and not highest profit)

e Danish District Heating Association gather and share good ideas through their experience-exchange-
groups

e High tax on gas (and other fossil fuels)

e Attractive financing through “Kommunekredit” (credit institution for local and regional authorities)

1 Organic Rankine Cycle (ORC)
2 Combined Heat and Power production (CHP)
3 Straw, woodchips and pellets

14
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Outlook

It is expected that the use of large heat storages will increase in the near future, not only to store solar heat
from summer to winter but also to accommodate coupling between the electricity sector and the heat sector.
Large heat storages can level out the varying dynamic electricity production from wind and solar PV and
increase use of industrial waste heat and other sources —an attempt to illustrate this has been made in figure
9.
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Figure 9: Connecting electricity and heat supply and load using heat pumps and CHP units and heat storage (sector coupling). Source
PlanEnergi.
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Introduction

The solar thermal market in France is dominated by individual and collective DHW installations. However, for
the last 10 years, the market stagnates with a slightly decreasing total solar panels area installed each year,
however still ranking No. 8 worldwide in the number of installed collector area in 2018 [12]. With an opposite
trend compared to small installations, large solar installations for industry and District Heating Network
(DHN) is starting and could help the French solar thermal market to expand again. Since 2015, a subsidy
program [13] for large solar systems with a collector area exceeding 300 m? has been launched with a growing
impact on the market.

Deployment of large-scale solar thermal systems
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Figure 10: Solar District Heating and SHIP plants in France (SHIP: solar heat for industrial processes)
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By the end of 2019, there were 11 large-scale systems in operation with a total aperture area of 12,068 m?
(8.4 MW), as shown in Figure 10. The system sizes range from 200 m? to 4,000 m? with an average collector
area of 1,100 m2. One of the systems is an experimental one (INES on Figure 10) where various configurations
of solar thermal feed into DHN are tested. Among the others, 6 are mounted on roofs (car-park, boiler house
or building) and 4 are installed on the ground. Most systems have daily storages and none of the built plant
has a seasonal storage. Except for one plant with CPC collectors (St Christol) and two with vacuum tubes
(Balma and Viessmann-Faulquemont), all plants use single-glazed or double-glazed flat plate collectors.
Innovative enough to be mentioned, the plant in Condat exhibits flat plate collector mounted on single-axis
tracker. For the DHN applications, typical supply and return temperatures are 85/65°C, tilt angles are
between 30° and 45°, and the solar fraction is always around 5%.

Typical applications

Even though large-scale solar thermal systems are still at their beginning in France, it seems that a broad
variety of applications, similar to other European countries, already exists:

Solar heating for micro-grids: With 3 systems (1,590 m? collector area, Balma, Juvignac and Limeil Brevannes
on Figure 10), the most common application is the feed into a decentral local micro-grid. Solar assisted micro-
grids can be found in newly built or reconstructed urban districts. Oftentimes, these networks are operated
in combination with a wood boiler at low temperatures (< 70 °C flow temperature), favoring solar thermal
production plant.

SDH for urban areas: Urban district heating networks in France are characterized by a high heating density,
resulting from heat customers with high loads (industry, commercial housing, etc.), and multiple heat sources
(CHPs, waste heat, oil and gas boiler, etc.). The potential for large-scale solar thermal plants depends on the
availability of other heat sources with a low marginal cost (especially waste heat), suitable areas to mount
the collectors and grid temperatures. Although they are intrinsically very different, two systems in France
could be characterized as urban areas SDH. The first one, Chateaubriant is for now the largest SDH in France
(2,400m?) and supplies heat in a decentralized manner to the city DHN with a solar fraction of about 3%. The
second-one is currently being installed into a low-pressure loop, itself connected to the main high-pressure
loop of Grenoble DHN, the second largest one in France. While Chateaubriant DHN is still rather decentralized
and could be classified in next Section, the Grenoble SDH is rooftop based in the city center.

SDH for villages and rural areas: Communal district heating networks in France usually have a central heat
source (often biomass boilers due to financial incentives). The majority of the heat customers are single-
family houses with small load shares. The main technical argument to integrate solar thermal in communal
district heating is the unsatisfactory coverage of the summer load with boilers who often operate in off-peak
and partial load, implying high stand-by losses and low efficiency. Two systems providing heat to a biomass-
based district heating networks are currently in operation in France (see Voreppe and Saint Cristol on Figure
10).

SHIP (Solar Heat for Industrial Processes): The possibility to integrate solar thermal in processes depends
very much on the process in question. Process with quasi-constant heat demands such as breweries or
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cleaning industry are most appreciated process heat customers of large-scale solar thermal. In the last 2 years
in France, two major plants have been built with Merville and Condat (see Figure 10) with a total installed
area of 5,200 m?2. Large-scale solar thermal fields seem to have a promising future with new projects signed
for the coming years.

Policies to promote large scale solar thermal plants

In order to respect i) the EU agreement on the climate-energy package [14] and ii) the French energy
transition law [15] which states that the renewable energy share in the final energy consumption should
reached 23% in 2020, the French Agency for Renewable Energy (ADEME) has launched in 2008 a program
called “Fonds Chaleur”. Between 2009 and 2015, 1,590 small solar thermal installations (individual or
collective) have been partly financed by this incentive, which promotes heat production using solar, biomass,
geothermal, and/or district heating network. In 2015, a new program for large-scale solar thermal
installations has been launched [13]. Eligible installations must have an aperture area above 300m? for SHIP
applications and above 500m? for SDH ones. With 5 projects (including only 1 SDH) financed in total by the
end of 2017 at a rate around 60%, this program seems to still be in its early days. For this program, ADEME
targets a financial help of about 25 €/MWh in the coming years.

Peculiarities of the French market

For now, the rather low gas price and carbon tax in France lead to solar thermal project often not
economically profitable. The deployment of French large-scale systems is and will be partly due to the Energy
Service Company (ESCo) business model (also known as Solar Contracting). Indeed, French DHN are mostly
operated by companies with a public service delegation contract from cities (about 75%) for a time span of
10 to 25 years [16]. Thus, to overcome the burden of high investment cost for the public service delegation
company and the perceived uncertainty connected to solar heating, ESCos take responsibility for the
investment, design and operation of the plant and sell the heat to the district heating utilities, which pay a
contracted price.

Outlook

It is clear that the objective of 3.1 TWh of produced solar heat by 2030,