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Figure 1:

The Solar Heat Worldwide report has been published annually since 2005 within the framework of the Solar Heating and Cooling
Technology Collaboration Programme (SHC TCP) of the International Energy Agency (IEA).

The first edition of the reportincluded data from 35 countries. The database has been extended to 68 countries over the past 15
years. In addition to the increased number of countries, also the degree of detail of the data was significantly improved.

The 2019 edition and all past issues of the report can be downloaded from the following website:

http://www.iea-shc.org/solar-heat-worldwide

Thegoalofthereportistogivean overview of the generaltrends, to highlight specialapplications and outstanding projects and to
documentthesolarthermalcapacityinstalledintheimportant markets worldwide. Furthermore, itisthe goaltoascertainthe con-
tribution of solarthermal systems to the supply of energyand the CO, emissions avoided as a result of operating these systems. The
collectorsdocumentedin detailareunglazed collectors, glazed flat-plate collectors (FPC) and evacuated tube collectors (ETC) with
water as the energy carrier as well as glazed and unglazed air collectors.

In this edition of Solar Heat Worldwide for the first time also hybrid Photovoltaic-Thermal (PVT) collectors are included, as PVT
collectors got more market relevance in recent years.

PVT collectors convertin a single device solar radiation in electricity and heat and could thus play animportant rolein the energy

supply of the future.

The data were collected from a survey of the national delegates of the SHCTCP Executive Committee and other national experts ac-
tiveinthefield of solarthermalenergy. As some of the 68 countries included in this report have very detailed statistics and others

have only estimates from experts, the data was checked for its plausibility on the basis of various publications.

The collector area, also referenced as the installed capacity, served as the basis for estimating the contributions of solar thermal

systems to the energy supply and reductions of CO, emissions.

The 68 countriesincludedinthis reportrepresent4.9 billion people, orabout 66 % ofthe world’s population. Theinstalled capacity

in these countries is estimated to represent 95 % of the solar thermal market worldwide.
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Countries shown in color have detailed market data. Countries shown in grey have estimated market data.
(Source: Natural Earth 2019 / AEE INTEC

http://www.naturalearthdata.com/downloads/10m-cultural-vectors/10m-admin-0-countries/)
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This reportis splitinto two parts. Thefirst part (Chapters 3 - 4) gives an overall overview of the global solar thermal market devel-
opmentin2018.Inaddition, generaltrendsare described and detailed 2018 data on successfulapplications, such as solarassisted

district heating, solar heat for industrial processes and hybrid photovoltaic-thermal systems, are documented.

The second part (Chapters 5 - 8) presents detailed market figures for the year 2017 from 68 countries around the globe. The con-

cluding chapter of the second part gives an overview of the levelized cost of solar heat for different applications.

Global solar thermal market developments and status in 2018

Although the globalsolarthermalmarket fellagain by 3.9%in 2018, the significant slowdownin the market declinein some coun-
tries and the very positive growth figures in nine of the top 20 countries worldwide point to a turnaround in the market for solar

thermal energy. If this trend continues, global market growth can again be expected in 2019.

The cumulated solar thermal capacityin operation by end of 2018 was 480 GWy, (686 million square meters). Compared to the year
2000 the installed capacity grew by a factor of 7.7.
Thecorrespondingannualsolarthermalenergyyieldin 2018 amounted to 396 TWh, which correlates to savings of 42.6 million tons

of oiland 137.5 million tons of CO,.

Despite these achievements, the globalsolarthermal market has faced challenging timesin recentyears. Thisis especially evident
in the large markets in China and Europe where the traditional mass markets for small-scale solar water heating systems for sin-
gle-familyhousesandapartmentbuildingsareunder market pressure from heat pumpsand photovoltaicsystems. Theapplications
mentioned above still represent more than 90 % of the worldwide annualinstallations, even if the number of megawatt-scale sys-

tems for district heating as well as for industrial applications are increasing from year to year.

Bythe end of 2018 about 339 large-scale solar thermal systems (>350 kW,; 500 m2) connected to district heating networksandin
residential buildings werein operation. Thetotalinstalled capacity of these systems equaled 1,200 MWy, (1,747,200 m2), excluding
concentrating systemsthatadd 177,950 m2. Denmarkis stillthe leading European country for large-scale systems for district heat-
ing, adding 54 % ofthe newinstalled collectorarea worldwide (excluding parabolictrough collectors). About 87 % of theinstalled

collector area for large scale systems added outside Europe in 2018 is installed in China.

In 2018, seventeen large-scale solar thermal systems with about 85,100 m2 (60 MWy,) were installed in Europe. Of these installa-

tionsin 2018, sixarein Denmark (66,800 m?), sixin Germany (9,380 m?), twoin Austria (3,010 m2) and onein Turkey (4,575 m?).

Outside Europe, 27 MWy, (38,260 m?) were installed, excluding seven concentrating systems in China and two in Mexico respec-
tively, that added a collector area of 20,490 m2.

In China most of theinstalled systems for district heating have been installed in Tibetincluding the 2018 extension of an existing
system with 9,000 m2 parabolictrough collectors in Shenza and the second largest systeminstalled for district heatingin 2018 in
Langkasiwitha collectorarea of 22,275 m2.In South Africa, the firstsolar district heating network wasinstalledin 2018 witha col-
lector area of 557 m2. In Mexico, Denmark and China parabolic trough collector fields have been installed in the last few years for
districtheating (Chinaand Denmark) as wellas for large buildings (Mexico). These parabolictrough systemsadd toatotal collector

area of 177,950 m2.
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Solar heatforindustrial processes (SHIP) continues to be a growing niche market worldwide. A number of promising projects have
beenimplemented in the last couple of years ranging from small-scale demonstration plants to very large systems with 100 MW,

capacity. Atleast 741 SHIPsystems, totaling 662,648 m?collectorarea (567 MWy;,), werein operation attheend of theyear2018.

In 2018, suppliers of industrial solar heat technology commissioned 108 new systems. In 2017, 107 units with a collector area of
190,700 m2wereinstalled. If the exceptionally large Miraah plant! (148,000 m2, 100 MWy;,) constructed in Omanin 2017 is excluded
thenthenewlyinstalled collectorarea of SHIP plants increased from 44,580 m2 (31.2 MWy,) in 2017 to 53,654 m2 (37.6 MWy,)in 2018.

Photovoltaic Thermal (PVT) collectors and systems have been included for the first timein this edition of the Solar Heat Worldwide
report. This chapter takes a look at the PVT market worldwide with a special focus on Europe.

Bytheendoftheyear2018acumulated PVT collectorarea of 1,075,247m2wasinstalled. Inthe European Market, Franceis the mar-
ket leader with an installed collector area of 442,504 m2 followed by Germany with 109,380 m2. Qutside of Europe the main

PVT-manufacturer in Israel reported a cumulated manufactured collector area of 575,000 m2 by the end of 2018.

Market status worldwide in 2017

Bytheend 0f2017, aninstalled capacity of473.5 GWy, corresponding to a total of 676 million square meters of collectorarea wasin
operationin the recorded 68 countries. These figuresinclude unglazed water collectors, flat plate collectors, evacuated tube col-

lectors, and unglazed and glazed air collectors.

Thevast majority of the total capacityin operation wasinstalled in China (334.5 GWy,) and Europe (54.3 GWy;), which togetherac-
counted for 82.1% of the totalinstalled capacity. The remaininginstalled capacity was shared between the United States and Can-
ada (18.9 GWy,), Asia excluding China (13.3 GWy,), Latin America (13.6 GWy,), the MENA? countries (Israel, Jordan, Lebanon,
Morocco, the Palestinian Territories and Tunisia) (7.0 GWy;), Australia and New Zealand (6.7 GWy,), and Sub-Sahara African coun-
tries Botswana, Burkina Faso, Cape Verde, Ghana, Lesotho, Mauritius, Mozambique, Namibia, Senegal, South Africaand Zimbabwe

(1.6 GWy,). The market volume in the 68 documented countries is estimated to account for 95 % of the total installations.

With a global share of 71%, evacuated tube collectors were the predominant solar thermal collector technology followed by flat

plate collectors with 22.6 %, unglazed water collectors with 6.1% and glazed and unglazed air collectors with 0.3 %.

The top 10 countries - those with the highest market penetration per capita — were China, the United States, Turkey, Germany,
Brazil, India, Australia, Austria, Israel and Greece.

The leading countriesin cumulated glazed and unglazed water collector capacity in operation in 2017 per 1,000 inhabitants were
Barbados (540 kW, /1,000 inhabitants), Cyprus (440 kWth /1,000 inhabitants), Austria (413 kW, /1,000 inhabitants), Israel
(397 kWy, /1,000 inhabitants), Greece (300 kW, /1,000 inhabitants), Australia (276 kWy, /1,000 inhabitants), the Palestinian
Territories (269 kWi, /1,000 inhabitants), China (242 kWy, /1,000 inhabitants), Turkey (201 kW, /1,000 inhabitants) and Den-
mark (199 kW, /1,000 inhabitants).

Newly installed capacity worldwide in 2017

Bytheendof2017 a capacity of 34.6 GWy,, corresponding to 49.5 million m2 of solar collectors, wasinstalled worldwide. This means

adecreasein new collectorinstallations of 5.1% compared to theyear 2016. This downward trend, however, is less than the 13.6 %

1 Fordetails of this plant see the 2018 edition of Solar Heat Worldwide at http://www.iea-shc.org/solar-heat-worldwide
2 Middle Eastand North Africa
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inthe year 2015/ 16 and initial 2018 data show a continued slowing of this downward trend as markets rebound driven mainly by

the growth in large-scale and solar process heat installations and the recovering market in China.

The main markets in 2017 were again China (26.1 GWy;,) and Europe (2.8 GWy,), which together accounted for 83.3 % of the overall
new collectorinstallations. The rest of the market was shared between Latin America (1.2 GWy,), Asia excluding China (1.2 GWy,),
the United States and Canada (0.7 GWy;), the MENA countries (0.4 GWy,), Australia (0.4 GWy,), and the Sub-Sahara African coun-

tries (0.1 GWy,). The market volume of “all other countries” is estimated to amount for 5% of the new installations (1.7 GWy).
Of the top 10 markets in 2017, positive market growth was reported from India, Australia, Israel and Mexico.

With a share of 71.8 % of the newly installed capacity in 2017, evacuated tube collectors are still by far the most important solar
thermalcollectortechnology worldwide.Inaglobalcontext, this breakdownis mainly driven by the dominance ofthe Chinese mar-
ketwherearound 83.6 % ofallnewlyinstalled collectorsin 2017 were evacuated tube collectors. Nevertheless, itis notable thatthe
share of evacuated tube collectors decreased from about 82 %in 2011to 71.8 %in 2017, and in the same time frame flat plate collec-

tors increased the share from 14.7 % to 23.7 %.

In Europe, thesituationisalmostthe opposite compared to China with 71 % ofallsolarthermal systemsinstalledin 2017 being flat
plate collectors. In the medium-term, the share of flat plate collectors, however, has decreased from 81.5% in 2011 to 71.0% in
2017 due to growth of the evacuated tube collector markets in Turkey, Poland, Switzerland and Germany. Overall, the share of

evacuated tube collectors in Europe increased the share in Europe from 15.6% in 2011 to 28% in 2017.

Interms of newlyinstalled solar thermal capacity per 1,000 inhabitantsin 2017, Israel took the lead followed by Cyprus, Barbados

and Greece. China ranked fifth followed by Australia, Turkey, Austria, the Palestinian Territories and Switzerland.

Distribution by system type and application

Thethermaluse of the sun’s energy varies greatly from region to region and can be roughly distinguished by the type of solar ther-
mal collector used, the type of system operation (pumped solar thermal systems, thermosiphon systems) and the main type of ap-
plication (swimming pool heating, domestic hot water preparation, space heating, others such as heating ofindustrial processes,

solar district heating and solar thermal cooling).

Worldwide, morethan three quarters ofallsolarthermal systemsinstalled are thermosiphon systems, and the restare pumped so-
lar heating systems. Similar to the distribution by type of solar thermal collectorin total numbers, the Chinese marketand Asia ex-

cluding China influenced the overall figures the most.

In general, thermosiphon systems are more common in warm climates, such asin Africa, South America, southern Europe and the
MENA countries. Intheseregionsthermosiphon systems are more often equipped with flat plate collectors, whilein China the typi-

cal thermosiphon system for domestic hot water preparation is equipped with evacuated tubes.

The calculated number of water-based solar thermal systems in operation was approximately 118 million by the end of 2017. The
breakdownis 63 % usedfordomestichotwater preparationinsingle-family houses, 28 %attachedto largerdomestichotwater sys-
tems for multifamily houses, hotels, hospitals, schools, etc., and 6 % used for swimming poolheating. Around 2% of the worldwide

installed capacity supplied heat for both domestic hot water and space heating (solar combi-systems). The remaining systems ac-
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A 0.7 MW, solar thermal system supplies heat to the Berlin district heating network. Photo: Arcon-Sunmark
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counted for around 1% and delivered heat to other applications, including district heating networks, industrial processes and

thermally driven solar cooling applications.

Compared to the cumulated installed capacity, the share of swimming pool heating was less for new installations (6 % of total ca-
pacityand 3% of newlyinstalled capacity). A similar trend can be seen for severalyears now for domestic hot water systemsin sin-
gle-family homes: 63% of total capacity in operation and 44 % of new installations in 2017 make this kind of system the most
common application worldwide, but it is showing a decreasing trend.

By contrast, the share of large-scale domestic hot water applications is increasing (28 % of total capacity and 51 % of newly in-
stalled capacity). It can be assumed that this market segment took over some of the market shares from both swimming pool heat-

ing and domestic hot water systems in single-family homes.

Theshareof solar district heating and solar process heat applications is steadily increasing despite it still only representing 3 % of

the global market.

Employment and turnover

Based on a comprehensive literature survey and data collected from detailed country reports, the number of jobs in the fields of

production, installation and maintenance of solar thermal systems is estimated to be 672,000 worldwide in 2017.3

The worldwide turnover of the solar thermalindustry in 2017 is estimated at € 15.2 billion (US$ 16.9 billion).

Background information on the methodology used can be found in the Appendix, Chapter 9.4
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