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1 Back ground

The So lar Heat World wide re port has been pub lished an nu ally since 2005 within the frame work of the So lar Heat ing and Cool ing

Tech nol ogy Col lab o ra tion Programme (SHC TCP) of the In ter na tional En ergy Agency (IEA).

The first edi tion of the re port in cluded data from 35 coun tries. The da ta base has been ex tended to 68 coun tries over the past 15

years. In ad di tion to the in creased num ber of coun tries, also the de gree of de tail of the data was sig nif i cantly improved.

The 2019 edi tion and all past is sues of the re port can be down loaded from the fol low ing website: 

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

The goal of the re port is to give an over view of the gen eral trends, to high light spe cial ap pli ca tions and out stand ing pro jects and to

doc u ment the so lar ther mal ca pac ity in stalled in the im por tant mar kets world wide. Fur ther more, it is the goal to as cer tain the con -

tri bu tion of so lar ther mal sys tems to the sup ply of en ergy and the CO2 emis sions avoided as a re sult of op er at ing these sys tems. The

col lec tors doc u mented in de tail are un glazed col lec tors, glazed flat-plate col lec tors (FPC) and evac u ated tube col lec tors (ETC) with

wa ter as the en ergy carrier as well as glazed and unglazed air collectors.

In this edi tion of So lar Heat World wide for the first time also hy brid Pho to vol taic-Ther mal (PVT) col lec tors are in cluded, as PVT

 collectors got more mar ket rel e vance in recent years.

PVT col lec tors con vert in a sin gle de vice so lar ra di a tion in elec tric ity and heat and could thus play an im por tant role in the en ergy

sup ply of the future.

The data were col lected from a sur vey of the na tional del e gates of the SHC TCP Ex ec u tive Com mit tee and other na tional ex perts ac -

tive in the field of so lar ther mal en ergy. As some of the 68 coun tries in cluded in this re port have very de tailed sta tis tics and oth ers

have only es ti mates from ex perts, the data was checked for its plau si bil ity on the ba sis of various publications.

The col lec tor area, also ref er enced as the in stalled ca pac ity, served as the ba sis for es ti mat ing the con tri bu tions of so lar ther mal

sys tems to the en ergy sup ply and re duc tions of CO2 emissions.

The 68 coun tries in cluded in this re port rep re sent 4.9 bil lion peo ple, or about 66 % of the world’s pop u la tion. The in stalled ca pac ity

in these coun tries is es ti mated to rep re sent 95 % of the so lar ther mal market worldwide.

Fig ure 1: Coun tries shown in color have de tailed mar ket data. Coun tries shown in grey have es ti mated mar ket data. 

(Source: Nat u ral Earth 2019 / AEE  INTEC 

http://www.naturalearthdata.com/down loads/10m-cul tural-vec tors/10m-admin-0-coun tries/)
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2 Sum mary

This re port is split into two parts. The first part (Chapters 3 - 4) gives an over all over view of the global so lar ther mal mar ket de vel -

op ment in 2018. In ad di tion, gen eral trends are de scribed and de tailed 2018 data on suc cess ful ap pli ca tions, such as so lar as sisted

dis trict heat ing, so lar heat for in dus trial pro cesses and hy brid pho to vol taic-ther mal sys tems, are doc u mented.

The sec ond part (Chapters 5 - 8) pres ents de tailed mar ket fig ures for the year 2017 from 68 coun tries around the globe. The con -

clud ing chap ter of the sec ond part gives an over view of the levelized cost of so lar heat for dif fer ent ap pli ca tions.

Global so lar ther mal mar ket de vel op ments and sta tus in 2018

Al though the global so lar ther mal mar ket fell again by 3.9 % in 2018, the sig nif i cant slow down in the mar ket de cline in some coun -

tries and the very pos i tive growth fig ures in nine of the top 20 coun tries world wide point to a turn around in the mar ket for so lar

ther mal en ergy. If this trend con tin ues, global mar ket growth can again be expected in 2019.

The cu mu lated so lar ther mal ca pac ity in op er a tion by end of 2018 was 480 GWth (686 mil lion square me ters). Com pared to the year

2000 the in stalled ca pac ity grew by a fac tor of 7.7.

The cor re spond ing an nual so lar ther mal en ergy yield in 2018 amounted to 396 TWh, which cor re lates to sav ings of 42.6 mil lion tons 

of oil and 137.5 mil lion tons of CO2.

De spite these achieve ments, the global so lar ther mal mar ket has faced chal leng ing times in re cent years. This is es pe cially ev i dent

in the large mar kets in China and Eu rope where the tra di tional mass mar kets for small-scale so lar wa ter heat ing sys tems for sin -

gle-fam ily houses and apart ment build ings are un der mar ket pres sure from heat pumps and pho to vol taic sys tems. The ap pli ca tions 

men tioned above still rep re sent more than 90 % of the world wide an nual in stal la tions, even if the num ber of mega watt-scale sys -

tems for dis trict heat ing as well as for in dus trial applications are increasing from year to year.

By the end of 2018 about 339 large-scale so lar ther mal sys tems (>350 kWth; 500 m²) con nected to dis trict heat ing net works and in

res i den tial build ings were in op er a tion. The to tal in stalled ca pac ity of these sys tems equaled 1,200 MWth (1,747,200 m²), ex clud ing 

con cen trat ing sys tems that add 177,950 m². Den mark is still the lead ing Eu ro pean coun try for large-scale sys tems for dis trict heat -

ing, add ing 54 % of the new in stalled col lec tor area world wide (ex clud ing par a bolic trough col lec tors). About 87 % of the in stalled

col lec tor area for large scale sys tems added outside Europe in 2018 is installed in China.

In 2018, sev en teen large-scale so lar ther mal sys tems with about 85,100 m² (60 MWth) were in stalled in Eu rope. Of these in stal la -

tions in 2018, six are in Den mark (66,800 m²), six in Ger many (9,380 m²), two in Aus tria (3,010 m²) and one in Tur key (4,575 m²).

Out side Eu rope, 27 MWth (38,260 m²) were in stalled, excluding seven con cen trat ing sys tems in China and two in Mex ico re spec -

tively, that added a col lec tor area of 20,490 m².

In China most of the in stalled sys tems for dis trict heat ing have been in stalled in Ti bet in clud ing the 2018 ex ten sion of an ex ist ing

sys tem with 9,000 m² par a bolic trough col lec tors  in Shenza and the sec ond larg est sys tem in stalled for dis trict heat ing in 2018 in

Langkasi with a col lec tor area of 22,275 m². In South Af rica, the first so lar dis trict heat ing net work was in stalled in 2018 with a col -

lec tor area of 557 m². In Mex ico, Den mark and China par a bolic trough col lec tor fields have been in stalled in the last few years for

dis trict heat ing (China and Den mark) as well as for large build ings (Mex ico). These par a bolic trough sys tems add to a total collector

area of 177,950 m².

5
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So lar heat for in dus trial pro cesses (SHIP) con tin ues to be a grow ing niche mar ket world wide. A num ber of prom is ing pro jects have

been im ple mented in the last cou ple of years rang ing from small-scale dem on stra tion plants to very large sys tems with 100 MWth

ca pac ity. At least 741 SHIP sys tems, to tal ing 662,648 m2col lec tor area (567 MWth), were in op er a tion at the end of the year 2018.

In 2018, sup pli ers of in dus trial so lar heat tech nol ogy com mis sioned 108 new sys tems. In 2017, 107 units with a col lec tor area of

190,700 m² were in stalled. If  the ex cep tion ally large Miraah plant1 (148,000 m² , 100 MWth) con structed in Oman in 2017 is  excluded 

then the newly in stalled col lec tor area of SHIP plants  in creased from 44,580 m² (31.2 MWth)  in 2017 to 53,654 m² (37.6 MWth) in 2018.

Pho to vol taic Ther mal (PVT) col lec tors and sys tems have been in cluded for the first time in this edi tion of the So lar Heat World wide

re port. This chap ter takes a look at the PVT mar ket world wide with a spe cial fo cus on Europe.

By the end of the year 2018 a cu mu lated PVT col lec tor area of 1,075,247m² was installed. In the Eu ro pean Mar ket, France is the mar -

ket leader with an in stalled col lec tor area of 442,504 m² fol lowed by Ger many with 109,380 m². Out side of Eu rope the main

PVT-man u fac turer in Is rael re ported a cu mu lated man u fac tured col lec tor area of 575,000 m² by the end of 2018.

Mar ket sta tus world wide in 2017

By the end of 2017, an in stalled ca pac ity of 473.5 GWth cor re spond ing to a to tal of 676 mil lion square me ters of col lec tor area was in

op er a tion in the re corded 68 coun tries. These fig ures in clude un glazed wa ter col lec tors, flat plate col lec tors, evac u ated tube col -

lec tors, and un glazed and glazed air collectors.

The vast ma jor ity of the to tal ca pac ity in op er a tion was in stalled in China (334.5 GWth) and Eu rope (54.3 GWth), which to gether ac -

counted for 82.1 % of the to tal in stalled ca pac ity. The re main ing in stalled ca pac ity was shared be tween the United States and Can -

ada (18.9 GWth), Asia ex clud ing China (13.3 GWth), Latin Amer ica (13.6 GWth), the MENA2 coun tries (Is rael, Jor dan, Leb a non,

Mo rocco, the Pal es tin ian Ter ri to ries and Tu ni sia) (7.0 GWth), Aus tra lia and New Zea land (6.7 GWth), and Sub-Sa hara Af ri can coun -

tries Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica and Zim ba bwe

(1.6 GWth). The mar ket vol ume in the 68 documented coun tries is es ti mated to ac count for 95 % of the to tal in stal la tions.

With a global share of 71 %, evac u ated tube col lec tors were the pre dom i nant so lar ther mal col lec tor tech nol ogy fol lowed by flat

plate col lec tors with 22.6 %, un glazed wa ter col lec tors with 6.1 % and glazed and un glazed air col lec tors with 0.3 %.

The top 10 coun tries – those with the high est mar ket pen e tra tion per ca pita – were China, the United States, Tur key, Ger many,

Brazil, In dia, Aus tra lia, Aus tria, Is rael and Greece.

The lead ing coun tries in cu mu lated glazed and un glazed wa ter col lec tor ca pac ity in op er a tion in 2017 per 1,000 in hab it ants were

Bar ba dos (540 kWth / 1,000 in hab it ants), Cy prus (440 kWth / 1,000 in hab it ants), Aus tria (413 kWth / 1,000 in hab it ants), Is rael

(397 kWth / 1,000 in hab it ants), Greece (300 kWth / 1,000 in hab it ants), Aus tra lia (276 kWth / 1,000 in hab it ants), the Pal es tin ian

Ter ri to ries (269 kWth / 1,000 in hab it ants), China (242 kWth / 1,000 in hab it ants), Tur key (201 kWth / 1,000 in hab it ants) and Den -

mark (199 kWth / 1,000 in hab it ants).

Newly in stalled ca pac ity world wide in 2017

By the end of 2017 a ca pac ity of 34.6 GWth, cor re spond ing to 49.5 mil lion m² of so lar col lec tors, was in stalled world wide. This means

a de crease in new col lec tor in stal la tions of 5.1 % com pared to the year 2016. This down ward trend, how ever, is less than the 13.6 %

1 For details of this plant see the 2018 edition of Solar Heat Worldwide at http://www.iea-shc.org/solar-heat-worldwide 

2 Middle East and North Africa

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


in the year 2015 / 16 and ini tial 2018 data show a con tin ued slow ing of this down ward trend as mar kets re bound driven mainly by

the growth in large-scale and so lar pro cess heat in stal la tions and the re cov er ing mar ket in China.

The main mar kets in 2017 were again China (26.1 GWth) and Eu rope (2.8 GWth), which to gether ac counted for 83.3 % of the over all

new col lec tor in stal la tions. The rest of the mar ket was shared be tween Latin Amer ica (1.2 GWth), Asia ex clud ing China (1.2 GWth),

the United States and Can ada (0.7 GWth), the MENA coun tries (0.4 GWth), Aus tra lia (0.4 GWth), and the Sub-Sa hara Af ri can coun -

tries (0.1 GWth). The mar ket vol ume of “all other coun tries” is es ti mated to amount for 5 % of the new in stal la tions (1.7 GWth).

Of the top 10 mar kets in 2017, pos i tive mar ket growth was re ported from In dia, Aus tra lia, Is rael and Mexico.

With a share of 71.8 % of the newly in stalled ca pac ity in 2017, evac u ated tube col lec tors are still by far the most im por tant so lar

ther mal col lec tor tech nol ogy world wide. In a global con text, this break down is mainly driven by the dom i nance of the Chi nese mar -

ket where around 83.6 % of all newly in stalled col lec tors in 2017 were evac u ated tube col lec tors. Nev er the less, it is no ta ble that the 

share of evac u ated tube col lec tors de creased from about 82 % in 2011 to 71.8 % in 2017, and in the same time frame flat plate col lec -

tors in creased the share from 14.7 % to 23.7 %.

In Eu rope, the sit u a tion is al most the op po site com pared to China with 71 % of all so lar ther mal sys tems in stalled in 2017 be ing flat

plate col lec tors. In the me dium-term, the share of flat plate col lec tors, how ever, has de creased from 81.5% in 2011 to 71.0% in

2017 due to growth of the evac u ated tube col lec tor mar kets in Tur key, Po land, Swit zer land and Ger many. Over all,  the share of

 evacuated tube col lec tors in Eu rope in creased the share in Eu rope from 15.6% in 2011 to 28% in 2017.

In terms of newly in stalled so lar ther mal ca pac ity per 1,000 in hab it ants in 2017, Is rael took the lead fol lowed by Cy prus, Bar ba dos

and Greece. China ranked fifth fol lowed by Aus tra lia, Tur key, Aus tria, the Pal es tin ian Ter ri to ries and Switzerland.

Dis tri bu tion by sys tem type and ap pli ca tion

The ther mal use of the sun’s en ergy var ies greatly from re gion to re gion and can be roughly dis tin guished by the type of so lar ther -

mal col lec tor used, the type of sys tem op er a tion (pumped so lar ther mal sys tems, thermo siphon sys tems) and the main type of ap -

pli ca tion (swim ming pool heat ing, do mes tic hot wa ter prep a ra tion, space heat ing, oth ers such as heat ing of in dus trial pro cesses,

so lar dis trict heating and solar thermal cooling).

World wide, more than three quar ters of all so lar ther mal sys tems in stalled are thermo siphon sys tems, and the rest are pumped so -

lar heat ing sys tems. Sim i lar to the dis tri bu tion by type of so lar ther mal col lec tor in to tal num bers, the Chi nese mar ket and Asia ex -

clud ing China in flu enced the overall figures the most.

In gen eral, thermo siphon sys tems are more com mon in warm cli mates, such as in Af rica, South Amer ica, south ern Eu rope and the

MENA coun tries. In these re gions thermo siphon sys tems are more of ten equipped with flat plate col lec tors, while in China the typ i -

cal thermo siphon sys tem for do mes tic hot wa ter prep a ra tion is equipped with evacuated tubes.

The cal cu lated num ber of wa ter-based so lar ther mal sys tems in op er a tion was ap prox i mately 118 mil lion by the end of 2017. The

break down is 63 % used for do mes tic hot wa ter prep a ra tion in sin gle-fam ily houses, 28 % at tached to larger do mes tic hot wa ter sys -

tems for mul ti fam ily houses, ho tels, hos pi tals, schools, etc., and 6 % used for swim ming pool heat ing.  Around 2 % of the world wide

in stalled ca pac ity sup plied heat for both do mes tic hot wa ter and space heat ing (so lar combi-sys tems). The re main ing sys tems ac -
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counted for around 1 % and de liv ered heat to other ap pli ca tions, in clud ing dis trict heat ing net works, in dus trial pro cesses and

ther mally driven so lar cool ing ap pli ca tions.

Com pared to the cu mu lated in stalled ca pac ity, the share of swim ming pool heat ing was less for new in stal la tions (6 % of to tal ca -

pac ity and 3 % of newly in stalled ca pac ity). A sim i lar trend can be seen for sev eral years now for do mes tic hot wa ter sys tems in sin -

gle-fam ily homes: 63 % of to tal ca pac ity in op er a tion and 44 % of new in stal la tions in 2017 make this kind of sys tem the most

com mon ap pli ca tion world wide, but it is showing a decreasing trend.

By con trast, the share of large-scale do mes tic hot wa ter ap pli ca tions is in creas ing (28 % of to tal ca pac ity and 51 % of newly in -

stalled ca pac ity). It can be as sumed that this mar ket seg ment took over some of the mar ket shares from both swim ming pool heat -

ing and do mes tic hot wa ter sys tems in single-family homes.

The share of so lar dis trict heat ing and so lar pro cess heat ap pli ca tions is steadily in creas ing de spite it still only rep re sent ing 3 % of

the global market.

Em ploy ment and turn over

Based on a com pre hen sive lit er a ture sur vey and data col lected from de tailed coun try re ports, the num ber of jobs in the fields of

pro duc tion, in stal la tion and main te nance of so lar ther mal sys tems is es ti mated to be 672,000 world wide in 2017.3

The world wide turn over of the so lar ther mal in dus try in 2017 is es ti mated at € 15.2 bil lion (US$ 16.9 bil lion).

SOLAR HEAT WORLDWIDE

8

A 0.7 MWth so lar ther mal sys tem sup plies heat to the Berlin dis trict heat ing net work. Photo: Arcon-Sunmark

3 Background information on the methodology used can be found in the Appendix, Chapter 9.4 
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3 World wide so lar ther mal ca pac ity in 2018

Af ter a pe riod of sig nif i cant growth be tween 2005 and 2016, the growth rate has de cel er ated in re cent years glob ally. De spite this

trend, some coun tries still show a no ta ble in crease in their in stalled so lar ther mal capacity.

As shown in the fig ure be low, the global so lar ther mal ca pac ity of un glazed and glazed wa ter col lec tors in op er a tion grew from

62 GWth (89 mil lion square me ters) in 2000 to 480 GWth (686 mil lion square me ters) in 2018.

The cor re spond ing an nual so lar ther mal en ergy yields amounted to 51 TWh in 2000 and 396 TWh in 2018 (Figure 2).

Fig ure 2: Global so lar ther mal ca pac ity in op er a tion and an nual en ergy yields 2000 – 2018

En vi ron men tal ef fects and con tri bu tion to cli mate goals

The global so lar ther mal en ergy yields of all in stalled so lar ther mal sys tems in 2018 cor re sponded to sav ings of 42.6 mil lion tons of

oil and 137.5 mil lion tons of CO2. This shows the sig nif i cant con tri bu tion of this tech nol ogy to the ef fort in re duc ing the global

green house gas emissions.

3.1 So lar ther mal ca pac ity in re la tion to the ca pac ity of other re new able
en ergy tech nol o gies

So lar ther mal was the lead ing new re new able en ergy technology in terms of cu mu lated in stalled ca pac ity in op er a tion for many

years. In 2015 wind en ergy caught up to a level equal to so lar ther mal and has been ahead of so lar ther mal since 2016. In 2018 pho -

to vol taics over took so lar ther mal in terms of in stalled ca pac ity.

Com pared with other forms of re new able en ergy, so lar thermal’s con tri bu tion in meet ing global en ergy de mand is now, be sides the

tra di tional re new able en er gies like bio mass and hydropower, third be hind wind power and PV (Figure 3).

The cu mu lated so lar ther mal ca pac ity in op er a tion by the end of 2018 was 480 GWth
4, which trailed be hind wind power’s in stalled

ca pac ity of 590 GWel and photovoltaics’ 502 GWel of in stalled ca pac ity. The to tal ca pac ity of con cen trat ing so lar ther mal power

(CSP) sys tems was about 5.5 GWel, which is in the range of 0.6 % of the ca pac ity of so lar heat ing and cooling technologies.

In terms of en ergy, so lar ther mal sys tems sup plied a to tal of 396 TWh of heat, whereas wind tur bines sup plied 1470 TWh and pho to -

vol taic sys tems 640 TWh of elec tric ity.

Global solar thermal capacity in operation [GW ]th Global solar thermal energy yield [TWh]

Capacity [GW ], Energy [TWh]th
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

4 The figures for 2018 are based on the latest market data from Australia, Austria, Brazil, China, Germany, India, Israel, Mexico, South Africa, Turkey and the United States, which

represented about 88 % of the cumulated installed capacity in operation in the year 2017.
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Fig ure 3: Global ca pac ity in op er a tion [GWel], [GWth] 2018 and an nual en ergy yields [TWhel], [TWhth]. 

(Sources: AEE INTEC, Global Wind En ergy Coun cil (GWEC), Eu ro pean PV In dus try As so ci a tion (EPIA), REN21 - Global Sta tus Re port 2019)

The de vel op ment of global in stalled ca pac ity of so lar ther mal heat, wind and photovoltaics be tween 2010 and 2018 is shown in

Figure 4. It can be high lighted that all men tioned re new able tech nol o gies show pos i tive growth rates in terms of cu mu lated in -

stalled ca pac i ties.

In 2018, photovoltaics had the high est global growth rate with 25 % added ca pac ity and was fol lowed by wind, which in creased its

in stalled ca pac ity by 10 %. With 2 % added ca pac ity, so lar ther mal was sig nif i cantly be hind the other two tech nol o gies as shown in

Figure 4.

Fig ure 4: Global ca pac ity in op er a tion and mar ket growth rates be tween 2010 and 2018 

(Sources: AEE INTEC, Global Wind En ergy Coun cil (GWEC), Eu ro pean PV In dus try As so ci a tion (EPIA), REN21 - Global Sta tus Re ports

2011-2019)

18% 16% 13
9%

6% 5% 4% 2%

16% 17%
12% 11% 10%

75%

43%

38%

28% 29%
33% 33%

25%

0

100

200

300

400

500

600

2010 2011 2012 2013 2014 2015 2016 2017 2018
0%

10%

20%

30%

40%

50%

60%

70%

80%

Solar Thermal Heat
Wind Power
Photovoltaic

Growth rate – ST
Growth rate – Wind
Growth rate – PV

Total capacity in operation [GW , GW ]th el Growth rate [%]

20% 19%

12%

heat|power

Solar Thermal
Heat

Wind Power Geothermal
Power

Solar Thermal
Power

Photovoltaic Ocean Tidal
Power

Total capacity in operation   2018[GW ], [GW ]th el

Energy supplied [TWh] 2018

Global capacity in operation   and energy supplied [Twh ], 2018th [GW ], [GW ], [TWh ], el th el

480

591
502

13 1

396

640

89
115 1

0

200

400

600

800

1000

1200

1400

1600
1470



4 So lar ther mal mar ket de vel op ment and trends in 2018

The global so lar ther mal mar ket has faced chal leng ing times in the re cent years as re flected in the shrinking of annual col lec tor ca -

pac ity (18 % in 2010 / 2011 to 2 % in 2017 / 2018).

Com pared to 2017, the global new in stal la tions de clined again by 3.9 % in 2018. This was mainly due to China, where  for the fifth

year in a row the mar ket de clined. Af ter a 17 % de cline in 2014 and 2015 and a 9 % de cline in 2016, the down trend slowed to a level of

5 % in 2018. This is im por tant to note be cause the Chi nese is by far the largest mar ket world wide, what has a ma jor im pact on the

world wide fig ures, as shown above in Figure 4.

The mar ket dom i nance of China over looks the fact that in 2018 ten out of the top 20 coun tries saw mar ket growth again. Pos i tive

mar ket growth was re corded in Po land (179 %), Den mark (128 %), In dia (17 %), Cy prus (5 %), Greece (4 %), Mex ico (4 %), Aus tra lia

(2 %), Spain (2 %), France (2 %) and South Af rica (2 %). For other de tailed coun try trends please re fer to Chapter 5.

Fig ure 5: So lar ther mal mar ket growth rates in the most suc cess ful coun tries in 2018

Mega watt-scale so lar sup ported dis trict heat ing sys tems and so lar heat ing and cool ing ap pli ca tions in the com mer cial and in dus -

trial sec tor have gained in creas ing in ter est all over the world in re cent years, and sev eral am bi tious pro jects have been suc cess fully

im ple mented. New in stal la tions for these ap pli ca tions were in stalled all over the globe in 2018. This pos i tive trend is ex pected to

con tinue, but it should be men tioned that Mega watt-scale plants still rep re sent only about 1 % of the over all global in stalled ca pac ity.

The sig nif i cant slow down in the mar ket down turn in some coun tries and the very pos i tive growth fig ures in ten out of the top 20 coun -

tries world wide point to a turn around in the so lar ther mal mar ket. If this trend con tin ues, global mar ket growth can be ex pected again in 

2019.
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4.1 Small-scale so lar ther mal heat ing systems

Small-scale so lar wa ter heat ing sys tems and to a cer tain ex tent so lar combi-sys tems for com bined hot wa ter prep a ra tion and space

heat ing for de tached sin gle-fam ily houses and apart ment build ings, for mul ti fam ily houses, for the ho tels as well as for pub lic

build ings rep re sent still more than 90 % of the world wide an nual in stal la tions.

This tra di tional mass mar ket has come un der con sid er able pres sure in Eu rope and China over the past few years and has ex pe ri enced 

sig nif i cant mar ket de clines but seems to recover.

4.2 Large-scale so lar ther mal heat ing sys tems

In the Scan di na vian coun tries Den mark and Swe den, as well as in Aus tria, Ger many, Spain and Greece, large-scale so lar ther mal

plants con nected to lo cal or dis trict heat ing grids, or in stalled on large res i den tial, com mer cial and pub lic build ings have been in

use since the early 1980s. In re cent years, China and other coun tries have also in stalled a num ber of large-scale systems.

By the end of 2018, 339 large-scale so lar ther mal sys tems (>350 kWth; 500 m²) were in op er a tion (Figure 6). The to tal in stalled col -

lec tor area of these sys tems equaled 1,747,200 m² (1,200 MWth, ex clud ing con cen trat ing so lar ther mal sys tems that add up to

177,950 m²).

The big gest sub-sec tor of the sys tems de scribed above is so lar as sisted dis trict heat ing. And, Den mark is the leader by far not only

in Eu rope but world wide, in the num ber of sys tems and in the in stalled ca pac ity.

SOLAR HEAT WORLDWIDE
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Large-scale sys tem for multi-fam ily houses. Photo: SOLID GmbH
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Fig ure 6: Large-scale sys tems for so lar dis trict heat ing and large res i den tial, com mer cial and pub lic build ings world wide – an nual achieve -

ments and cu mu lated area in op er a tion in 2018 

(Data source: Dan iel Trier - PlanEnergi, DK, Jan-Olof Dalenbäck - Chalmers Uni ver sity of Tech nol ogy, SE, Sabine Putz - IEA SHC Task 45,

AT, Bärbel Epp - solarthermalworld.org, DE)

The first of these so lar as sisted dis trict heat ing sys tems was in stalled in the small town of Saltum al ready in 1988. It has a col lec tor

area of 1.005 m² (0.7 MWth). By the end of 2018 a to tal num ber of 117 sys tems with 1,366,550 col lec tor area re lated to an in stalled

ca pac ity of 956.6 MWth (in clud ing ex ten sions of ex ist ing sys tems but ex clud ing par a bolic troughs) was in stalled in Denmark5.

Fig ure 7: Large-scale sys tems (with evac u ated tube col lec tors and flat plate col lec tors in cluded in the di a gram, con cen trat ing so lar ther mal

sys tems add with 177,950 m²) for so lar dis trict heat ing and res i den tial build ings – ca pac i ties and col lec tor area in stalled and num -

ber of sys tems in 2018 

(Data source: Dan iel Trier - PlanEnergi, DK, Jan-Olof Dalenbäck - Chalmers Uni ver sity of Tech nol ogy, SE, Sabine Putz - IEA SHC Task

45, AT, Bärbel Epp - solarthermalworld.org, DE)
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Most of the Dan ish in stal la tions are ground mounted flat plate col lec tor fields hy drau li cally con nected to load-bal anc ing storages

in close dis tance to the dis trict heat ing main dis tri bu tion line.

Six new so lar dis trict heat ing sys tems with col lec tor ar eas be tween 900 m² (Jerslev, stage 2) and 26,195 m² (Aabybro) were built in

2018.

The larg est plants in op er a tion were in stalled al ready in 2016 in Silkeborg (110 MWth), in 2011 in Vojens (50 MWth; 69,991 m²), 2009

in Gram (31.4 MWth; 44,836 m²) and 2014 in Dronninglund (26.3 MWth; 37,500 m²). These sys tems are equipped with sea sonal pit

heat storages for so lar frac tions of around 50 %.

In ad di tion to Den mark, a num ber of other coun tries are show ing an in creas ing in ter est in this type of plants as they of fer an ex cel -

lent op por tu nity for de car bon iz ing the heat sec tor in neigh bor hoods and en tire cit ies. Coun tries to note are Ger many with 34

large-scale sys tems (some of these with sea sonal stor age), Aus tria (31 sys tems), Swe den (23 sys tems), China (21 sys tems), France

(17 sys tems), Po land (16 sys tems), Greece (13 sys tems) Spain (11 sys tems) and Switzerland (10 systems).

4.2.1 Large-scale sys tems con nected to dis trict heat ing in 2018

In 2018, 15 large-scale so lar ther mal sys tems con nected to dis trict heat ing (> 500 m²) were added in Eu rope. Of these in stal la tions, 

six in Denmark6 (66,800 m²), six in  Ger many (9,380 m²), two in Austria7 (3,010 m²) and one in Tur key (4,575 m²).

In China most of the in stalled col lec tor area for dis trict heat ing has been in stalled in Ti bet in clud ing the ad di tion of 9,000 m² par a -

bolic trough col lec tors added to an ex ist ing sys tem in Shenza, and the sec ond largest sys tem in stalled for dis trict heat ing in 2018

in Langkasi with a col lec tor area of 22,275 m² (flat plate collectors).

The Aabybro so lar dis trict heat ing sys tem. Photo: Arcon-Sunmark

6 This includes two extensions of already existing systems in Jerslev and Hjallerup

7 Including one extension with 504 m²
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In South Af rica, the first so lar dis trict heat ing net work was in stalled in 2018 with a col lec tor area of 557 m².

In Eu rope, all large-scale sys tems for so lar dis trict heat ing added in 2018 totaled for 83,760 m² (58.6 MWth) of so lar col lec tors. In

China about 32,000 m² col lec tor area (22.4 MWth) for dis trict heat ing were added in 2018, ex clud ing 18,615 m² par a bolic trough

collector area.

High lighted be low are a few of the so lar dis trict heat ing sys tems in stalled in 2018.

The larg est plant built in 2018 is in the Dan ish city of Aabybro. The in stalled ca pac ity of the sys tem is 18.3 MWth (26,195 m²).

Since De cem ber 2018, the so lar dis trict heat ing plant of Langkazi in Ti bet has been sup ply ing en ergy to the cit i zens. The 15.6 MWth

(22,275 m²) so lar col lec tor field cov ers more than 90 % of Langkazi’s heat ing needs. The sys tem in cludes a 15,000 m3 sea sonal

stor age that al lows the en ergy to be stored and used as needed. As part of the pro ject, 25 ki lo me ters of dis trict heat ing pipes were

laid in the city to con nect the homes with the dis trict heat ing plant. The ma jor ity of house holds did not have proper heat ers to ac -

cess heat throughout the year.

In Ger many, 2018 was a good year for so lar heat ing net works. Six new large so lar col lec tor fields were con nected to heat ing net works.

One ex am ple is the com mis sion ing of Berlin’s larg est so lar ther mal sys tem with a col lec tor sur face area of 983 m² (0.7 MWth) in the

spring of 2018 at the Berlin-Köpenick heat ing plant for the dis trict heat ing network.

In Aus tria, a so lar sys tem was in stalled in 2018, that provides heat for the boiler feed wa ter for dis trict heat sup ply of the city of

 Vienna. The col lec tors with an in stalled ca pac ity of 0.46 MWth (656 m²) were in stalled on the roof of a boiler house.

22,275 m² (15.6 MWth) so lar col lec tor field cov ers more than 90 % of Langkazi’s heat ing needs in Ti bet. Photo: Arcon-Sunmark
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The first so lar dis trict heat ing sys tem in Sub Sa hara Af rica was built on the uni ver sity cam pus of the Uni ver sity of the Witwatersrand

in Jo han nes burg. The sys tem with a ca pac ity of 0.39 MWth (557 m²) in com bi na tion with a 60 m3 stor age tank sup plies stu dent res i -

dences in 27 build ings on the 4.5-hectare-site.

4.3 So lar heat for in dus trial pro cesses

A va ri ety of in dus trial pro cesses de mand vast amounts of ther mal en ergy, which makes the in dus trial sec tor a prom is ing mar ket for

so lar ther mal ap pli ca tions. De pend ing on the tem per a ture level of the needed heat, dif fer ent types of so lar ther mal col lec tors are

used from air col lec tors, flat plate and evac u ated tube col lec tors for tem per a tures up to 100°C to con cen trat ing so lar ther mal col -

lec tors, such as Scheffler dishes, Fres nel col lec tors and par a bolic troughs for tem per a tures up to 400°C.

So lar heat for in dus trial pro cesses (SHIP) is a grow ing mar ket. A num ber of prom is ing pro jects have been im ple mented in the last

cou ple of years rang ing from small-scale dem on stra tion plants to very large sys tems in the 100 MWth sector.

Based on the data pub lished in the AEE INTEC SHIP database8 and a SHIP sup plier sur vey car ried out by the Ger man con sulting com -

pany SOLRICO9 at least 741 SHIP plants with an over all col lec tor area of 662,648 m² (567 MWth) were in stalled world wide by the end

of the year 2018.

In 2018, sup pli ers of in dus trial so lar heat tech nol ogy com mis sioned 108 new sys tems. In 2017, 107 units with a col lec tor area of

190,708 m² were in stalled. Taking into ac count the ex cep tion ally large Miraah plant10 with 148,000 m² (100MWth) con structed in

Oman in 2017, the newly in stalled col lec tor area of SHIP plants has in creased from 42.708 m² to 53.654 m² (37.6 MWth) in 2018.

The WITS Junc tion sys tem in the South Af ri can city of Jo han nes burg is 

the first so lar dis trict heat ing sys tem in Sub Sa hara Af rica.

Photo: BlackDot En ergy / SOLTRAIN

8 http://ship-plants.info/ 

9 https://www.solarthermalworld.org/content/mexico-china-and-india-lead-global-ship-market 

10 For details of this plant see the 2018 edition of Solar Heat Worldwide at http://www.iea-shc.org/solar-heat-worldwide 

http://ship-plants.info/
https://www.solarthermalworld.org/content/mexico-china-and-india-lead-global-ship-market
http://www.iea-shc.org/solar-heat-worldwide


No. of sys tems
put up in 2018

Col lec tor area
added in 2018[m²]

Av er age sys tem size
[m²]

China  15 28,813  1,921
Mex ico  51  6,898    135
France   2  5,543  2,772
In dia  10  3,964    396
Ger many   9  1,589    177
Spain   3  1,218    406
Aus tria   3    435    145
Other coun tries  15  5,194    346
TOTAL 108 53,654

Ta ble 1: Num ber and size of SHIP plants com mis sioned in key coun tries in 2018. Source: SOLRICO; AEE INTEC

Be sides the coun tries listed in the ta ble above so lar ther mal sys tems for in dus trial ap pli ca tions were also in stalled in Ar gen tina,

Cy prus, Greece, Is rael, It aly, Ma lay sia, South Ko rea, South Af rica, Tur key, the UAE and the USA.

4.3.1 De tailed anal y sis of 308 SHIP sys tems

Out of the 741 doc u mented SHIP plants, de tailed in for ma tion on the col lec tor area and in stalled ca pac ity as well as type of ap pli ca -

tion and type of col lec tor are avail able for 308 plants. This in for ma tion can be found in the SHIP da ta base, which is an on line por tal

op er ated by AEE INTEC in Aus tria.

The fol low ing graphs pres ent an anal y sis of the sys tems with de tailed in for ma tion avail able.
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In Vi enna 656 m² flat plate col lec tors were in stalled on the roof of a boiler house at a height of 70 me ters.  Photo: Greenonetec Solarindustrie GmbH
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It is im por tant to note that the fig ures are dom i nated by the world’s larg est so lar pro cess heat ap pli ca tion in Oman, which was com -

mis sioned in early 2018. With a ther mal ca pac ity of 100 MWth it ac counts for 48 % of the to tal in stalled ther mal ca pac ity of all 308

doc u mented so lar pro cess heat ap pli ca tions world wide. The sec ond larg est sys tem is in stalled near a cop per mine in Chile with a

ther mal ca pac ity of 27.5 MWth.

Figure 8 shows the dis tri bu tion of the 308 sys tems in terms of size. The two men tioned sys tems in Oman and Chile ex ceed 21 MWth of

ther mal ca pac ity, 33 sys tems have in stalled ca pac i ties be tween 0.7 MWth and 21 MWth (1,000 m² – 30,000 m²) of ther mal ca pac ity,

57 sys tems have in stalled ca pac i ties be tween 0.35 and 0.7 MWth (500 – 1,000 m²) and 216 sys tems are be low 0.35 MWth (<500 m²).

Fig ure 8: Global so lar pro cess heat systems in op er a tion by end of March 2019 – ca pac ity and col lec tor area 

(Source: IEA SHC Task49 / IV SHIP database)

Flat plate col lec tors with trans par ent in su la tion used for a clean ing pro cess in an Is raeli dairy. Photo: Tigi Ltd.
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Figure 9 shows the an a lyzed pro cess heat sys tems in re spect to the used col lec tor tech nol ogy. The ma jor ity of the sys tems use flat

plate col lec tors to pro duce so lar pro cess heat fol lowed by par a bolic trough col lec tors and evac u ated tube col lec tors. Par a bolic

trough col lec tors have the larg est in stalled col lec tor area.

Fig ure 9: Global so lar pro cess heat systems in op er a tion by end of March 2019 – type of col lec tor 

(Source: IEA SHC Task49 / IV SHIP database)
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556 m² col lec tor area pro vides so lar pro cess heat for Klein Karoo In ter na tional Tan nery in South Af rica. Photo: E3 En ergy / SOLTRAIN
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The fol low ing di a gram shows the in dus try sec tors of the 308 sys tems an a lyzed in de tailed. The main sec tors re main to be min ing,

food and textile.

The com bined food and bev er age in dus try ac count for 46 % of all in stalled sys tems, how ever, they tend to be small to me -

dium-sized, thus only rep re sent ing 16 % of the in stalled ther mal ca pac ity. An other im por tant sec tor is the tex tile in dus try with 24

in stal la tions and 22 MWth (11 %) of in stalled ther mal ca pac ity. The min ing in dus try in cludes the above men tioned 2 big gest sys -

tems and are thus the dom i nant sec tor in terms of in stalled ther mal ca pac ity. The 14 sys tems ac count for 63 % of the total installed

thermal capacity.

Fig ure 10: Global so lar pro cess heat systems in op er a tion by end of March 2019 – in dus try sec tor 

(Source: IEA SHC Task49 / IV SHIP database)

The food-pro cess ing plant of the com pany Papes Safor in Spain uses par a bolic trough col lec tors. Photo: Rackam
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Note wor thy is also the com bined metal pro cess ing, ma chin ery and au to mo tive in dus try that is rep re sented with 30 plants (10 %)

with rather small sys tems (in av er age 315 m²gross) thus cur rently ac count for 2 % of the to tal in stalled ther mal ca pac ity.

Figure 11 shows the global in stalled so lar pro cess heat sys tems by coun try. Mex ico and In dia have the high est num ber of in stalled

sys tems, fol lowed by Aus tria, Ger many, USA and Spain. China has 12 sys tems with a large av er age sys tem size lead ing to the sec ond

high est in stalled ca pac ity. Oman is lead ing in terms of in stalled ther mal ca pac ity with its sin gle in stalled sys tem. Sim i lar to that is

Chile with two sys tems ac count ing for the third high est in stalled thermal capacity.

Fig ure 11: Global so lar pro cess heat systems in op er a tion by end of March 2019 – coun tries. Only coun tries with at least 0.7 MWth (1,000 m²

gross area) are shown (285 of 308 sys tems ac count ing for 98 % of in stalled ther mal ca pac ity) 

(Source: IEA SHC Task49 / IV SHIP da ta base)

Flat-plate col lec tors for the food and bev er age in dus try in Mex ico. Photo: Módulo So lar
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Figure 12 shows heat de liv ery by lat i tude, heat de liv ery de pends on the so lar ra di a tion, am bi ent tem per a ture, pro cess in te gra tion

and the pro cess tem per a ture level. There fore, it has a wide range be tween 0.2 and about 1.5 for all regions.

Fig ure 12: Spe cific heat de liv ery and lat i tude of in stalled sys tems (Source: IEA SHC Task49 / IV SHIP da ta base)

4.3.2 Pro cess and col lec tor tem per a tures for dif fer ent col lec tor tech nol o gies

Figure 13 shows an anal y sis of the pro cess and col lec tor tem per a tures for dif fer ent col lec tor types. The SHIP da ta base con tains de -

tailed in for ma tion on col lec tor and pro cess tem per a tures for 89 of the total 308 plants.

In the graph be low, the tar get pro cess tem per a tures are com pared with the tar get col lec tor tem per a tures. Of in ter est in this com -

par i son are (1) the tem per a ture dif fer ence be tween the tar get tem per a ture on the pro cess side and the tar get tem per a ture in the

so lar loop and (2) the in for ma tion it pro vides about the choice of the col lec tor for dif fer ent tar get tem per a tures.  The eval u a tion

shows that air col lec tors were used in three dry ing sys tems and that the col lec tor tem per a ture was an av er age of 103°C and the

 process tem per a ture an av er age of 88°C. Two of these plants  used Fres nel col lec tors, which reached sig nif i cantly higher tem per a -

tures in the collector loop compared to the actual temperature requirement. 

The  sys tems with evac u ated tube col lec tors (13 sys tems) have an av er age tem per a ture dif fer ence of 12 Kel vin. In the so lar loop the

max i mum tem per a ture was 110°C. The max i mum pro cess tar get tem per a tures of the sys tems were between 60 and 95°C. 

Most of the doc u mented so lar pro cess heat plants are equipped with flat-plate col lec tors (58 sys tems). The fluc tu a tion range of the

op er at ing tem per a tures is much higher than that of the  air, vac uum or Fres nel col lec tors.  It is not sur pris ing that flat-plate col lec -

tors are used at rel a tively low pro cess tar get tem per a tures since they have very good ef fi ciency in this tem per a ture range. How ever,

the vac uum flat-plate col lec tors an a lyzed had rel a tively high so lar tar get tem per a tures (max i mum 125°C).  The av er age tem per a -

ture dif fer ence be tween the col lec tor and pro cess side is 8 Kel vin for the flat-plate sys tems. The av er age pro cess tar get tem per a ture 

of the vac uum tube and flat plate col lec tor sys tems is 89°C and 84°C respectively so in a  similar temperature range. 

The larg est fluc tu a tion range was in the  sys tems with par a bolic trough col lec tors (13 sys tems). Here, the min i mal pro cess tem per -

a tures were par tic u larly sur pris ing be cause for use at 60°C, vac uum tube and flat plate col lec tors have a much better price / per for -
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mance ra tio than par a bolic trough col lec tors. The mean tem per a ture dif fer ence be tween the col lec tor and pro cess side was 13

Kel vin for the parabolic trough systems. 

In Fig ure 13,  the left bar shows the high est tar geted pro cess tem per a ture and the right bar shows the high est tar geted col lec tor

tem per a ture for the dif fer ent col lec tor types (un der nor mal op er a tion thus ex clud ing over heat ing or stagnation situations).

Fig ure 13: Tem per a ture range of tar geted pro cess (left bar) and col lec tor (right bar) for dif fer ent col lec tor tech nol o gies 

(Source: IEA SHC Task49 / IV SHIP database)

4.4 Pho to vol taic-Ther mal Sys tems (PVT)

New to this re port this year is de tailed data on PVT sys tems. 

Pho to vol taic-Ther mal (PVT) col lec tors in te grate pho to vol taic and ther mal so lar en ergy con ver sion in a sin gle de vice and reach

higher yields per area. Reg u lar pho to vol taic sys tems con vert 15–20 % of the in com ing ra di a tion to elec tric ity, while the rest re -

mains un used. In hy brid PVT systems, a part of this en ergy is trans ferred to a liq uid or air, and har vested as (use ful) heat. This way,

PVT systems can play an im por tant role in the sup ply of lo cal re new able en ergy, both in the form of elec tric ity and heat, and use up

to 70 % of the in ci dent so lar ra di a tion.

4.4.1 Gen eral mar ket over view

This chap ter takes a look at the world wide PVT mar ket with a spe cial fo cus on Eu rope. The mar ket for Pho to vol taic-Ther mal sys tems

and the num ber of PVT mod ule pro duc ers is grow ing. IEA SHC Task 60 PVT systems11 con ducted a mar ket sur vey of 26 PVT col lec tor

man u fac tur ers and PVT sys tem sup pli ers in 11 coun tries (see Figure 14). The large ma jor ity of man u fac tur ers fo cus on liq uid PVT

col lec tors (48 % un cov ered flat plate col lec tors, 28 % cov ered flat plate col lec tors, 4 % vac uum tube col lec tors), 12 % pro duce air

col lec tors and 8 % con cen trat ing col lec tors.
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Fig ure 14: PVT man u fac tur ers by coun try (Source: IEA SHC Task 60 sur vey, AEE INTEC)

Figure 15 shows the dis tri bu tion of PVT man u fac tur ers by col lec tor type.

Fig ure 15: Dis tri bu tion of PVT man u fac turer by col lec tor type (Source: IEA SHC Task 60 sur vey, AEE INTEC)

Tech ni cal bench mark fig ures for PVT col lec tors from the 26 PVT man u fac tur ers were col lected from the com pre hen sive mar ket sur -

vey. In Figure 16, the spe cific so lar ther mal power out put in Wth / m²gross areas is high lighted in the blue boxes for dif fer ent col lec tor

types (a blue di a mond equals the av er age value). The nom i nal PV power in Wpeak / m²gross area is shown as green bars (a green di a mond

equals the av er age value). To de rive the ther mal and elec tri cal ca pac ity from the area of in stalled PVT-col lec tors, the av er age values 

of each collector type were used.
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Fig ure 16: Ther mal and elec tri cal nom i nal power of PVT col lec tors of a 26 man u fac tur ers survey

4.4.2 To tal in stalled area and ca pac ity of PVT-col lec tors

By the end of the year 2018, a cu mu lated PVT col lec tor area of 1,075,247m² was man u fac tured ac cord ing to the IEA SHC Task 60 sur -

vey. In terms of trade (ex port and im port), Table 2 shows the cu mu lated in stalled col lec tor area by col lec tor type at the end of 2018.

In the Eu ro pean Mar ket, France is the mar ket leader with an in stalled col lec tor area of 442,504 m² fol lowed by Ger many with

109,380 m². In It aly, The Neth er lands and Swit zer land col lec tor ar eas range be tween 5,000 and 15,000 m². In the re main ing Eu ro -

pean coun tries col lec tor ar eas smaller than 5,000 m² were re ported.

Out side of Eu rope, the main PVT man u fac turer in Is rael re ported a cu mu lated man u fac tured col lec tor area of 575,000 m² by the end

of 2018 with a high ex port rate to Ko rea, China and Germany.

Coun try Wa ter Col lec tors [m²] Air Col lec tors
[m²]

Concentators
[m²] TOTAL [m²]

un glazed glazed evac u ated tube
Aus tra lia 0 0 0 8 0 8
Aus tria 300 573 0 0 0 873
Bel gium 524 0 0 290 15 829
Chile 0 0 0 0 10 10
China 133,721 25 0 0 171 133,916
Den mark 73 0 0 0 0 73
Egypt 0 0 0 0 21 21
France 9,204 0 0 433,300 0 442,504
Ger many 107,927 1,232 0 87 135 109,380
In dia 0 4 0 0 240 244
Is rael 53,488 0 0 0 0 53,488
It aly 9,038 6,400 0 0 0 15,438
Ko rea 280,814 0 0 0 0 280,814
Lux em bourg 635 0 0 145 0 780
Mal dive 0 0 0 0 21 21
Neth er lands 5,588 7,579 0 0 1,773 14,940
Nor way 200 0 0 0 0 200
Pa ki stan 0 4 0 0 0 4
Paraguay 0 0 0 0 51 51
South Af rica 0 0 0 0 750 750
Spain 0 3,334 0 0 0 3,334
Sri Lanka 0 0 0 0 31 31
Swit zer land 6,846 0 0 2,030 0 8,876
United King dom 15 0 38 348 0 400
United States 4,800 0 0 0 0 4,800
Oth ers 162 3,300 0 0 0 3,462
TOTAL 613,334 22,449 38 436,208 3,218 1,075,247

Ta ble 2: To tal in stalled PVT col lec tor area worldwide. (Source: IEA SHC Task 60 sur vey, AEE INTEC)
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The fol low ing fig ure shows the to tal in stalled col lec tor area and the

dis tri bu tion of the PVT tech nol o gies by coun try in 2018 in Eu rope.

Fig ure 17: To tal in stalled col lec tor area and PVT tech nol o gies in Eu rope by end

of 2018 (Source: IEA SHC Task 60 sur vey, AEE INTEC)

By the end of 2018, a to tal cu mu lated ther mal ca pac ity of PVT

 modules of 524.2 MWth and a nom i nal PV power of 178.2 MWpeak were

in stalled world wide.

The to tal in stalled ca pac ity in op er a tion was di vided into un cov ered

wa ter col lec tors: 298.1 MWth and 103.6 MWpeak, cov ered wa ter col lec -

tors: 10.3 MWth and 4.3 MWpeak, evac u ated tube col lec tors: 0.02 MWth

and 0.04 MWpeak, air col lec tors: 212.5 MWth and 69.1 MWpeak and

 concentrators: 1.9 MWth and 0.4 MWpeak.

Coun try  Wa ter Col lec tors Air Col lec tors Con cen tra tors TOTAL
un cov ered cov ered evac u ated  tube

[kWth]  [kWpeak] [kWth] [kWpeak] [kWth] [kWpeak] [kWth]  [kWpeak] [kWth]  [kWpeak] [kWth]  [kWpeak]

Aus tra lia 0 0 0 0 0 0 4 1 0 0 4 1
Aus tria 147 51 264 109 0 0 0 0 0 0 411 160
Bel gium 257 89 0 0 0 0 141 46 9 2 406 137
Chile 0 0 0 0 0 0 0 0 6 1 6 1
China 65,523 22,775 12 5 0 0 0 0 98 20 65,633 22,800
Den mark 36 12 0 0 0 0 0 0 0 0 36 12
Egypt 0 0 0 0 0 0 0 0 12 2 12 2
France 4,510 1,568 0 0 0 0 211,060 68,609 0 0 215,570 70,176
Ger many 52,884 18,382 567 234 0 0 42 14 78 16 53,571 18,646
In dia 0 0 2 1 0 0 0 0 139 28 140 29
Is rael 26,209 9,110 0 0 0 0 0 0 0 0 26,209 9,110
It aly 4,429 1,539 2,944 1,215 0 0 0 0 0 0 7,373 2,755
Ko rea 137,599 47,828 0 0 0 0 0 0 0 0 137,599 47,828
Lux em bourg 311 108 0 0 0 0 71 23 0 0 382 131
Mal dive 0 0 0 0 0 0 0 0 12 2 12 2
Neth er lands 2,738 952 3,486 1,439 0 0 0 0 1,022 208 7,247 2,599
Nor way 98 34 0 0 0 0 0 0 0 0 98 34
Pa ki stan 0 0 2 1 0 0 0 0 0 0 2 1
Paraguay 0 0 0 0 0 0 0 0 30 6 30 6
South Af rica 0 0 0 0 0 0 0 0 433 88 433 88
Spain 0 0 1,534 633 0 0 0 0 0 0 1,534 633
Sri Lanka 0 0 0 0 0 0 0 0 18 4 18 4
Swit zer land 3,354 1,166 0 0 0 0 989 321 0 0 4,343 1,487
UK 7 2 0 0 16 4 170 55 0 0 192 62
United States 2,352 818 0 0 0 0 0 0 0 0 2,352 818
Oth ers 79 28 1,518 627 0 0 0 0 0 0 1,597 654

TOTAL 298,182 103,64
5 10,327 4,263 16 4 212,477 69,069 1,855 377 525,208 178,177

Ta ble 3: To tal in stalled ther mal and elec tri cal ca pac ity in op er a tion 2018. (Source: IEA SHC Task 60 sur vey, AEE INTEC)
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With a global share of 57 % of the in stalled ther mal ca pac ity, un cov ered wa ter col lec tors were the dom i nat ing PVT-tech nol ogy pro -

duced, fol lowed by air col lec tors with 41 % and cov ered wa ter col lec tors with 2 %. Evac u ated tube col lec tors and con cen tra tors play

only a mi nor role in the to tal num bers (Figure 18).

Fig ure 18: Dis tri bu tion of the to tal in stalled ther mal ca pac ity in op er a tion by col lec tor type in 2018 (Source: IEA SHC Task 60 sur vey, AEE INTEC)

4.4.3 Dis tri bu tion by type of ap pli ca tion

A num ber of prom is ing pro jects have been im ple mented in the last cou ple of years rang ing from small-scale plants to very large sys -

tems with a ca pac ity of 21 MWth in Israel12. More than 22,900 sys tems to tal ling ap prox i mately 1,075,247 m² are doc u mented.

Table 4 shows PVT sys tems by ap pli ca tion. The ma jor ity of the sys tems are used for so lar air (pre)heat ing / cool ing of build ings fol -

lowed by do mes tic hot wa ter prep a ra tion for sin gle family houses.

PVT-Ap pli ca tions Num ber of 
in stal la tions [#]

To tal col lec tor 
area [m²]

Swim ming pool heat ing 82 8,360
Do mes tic hot wa ter sys tems SFH 1,662 34,561
Large do mes tic hot wa ter sys tems 165 20,851
So lar combi sys tems for SFH 633 17,758
Large so lar combi sys tems 201 39,684
So lar air sys tems 20,121 441,674
So lar dis trict heat ing sys tems 6 10,081
So lar heat for in dus trial ap pli ca tions 33 8,049
Not specified 17 494,229
TOTAL 22,920 1,075,247

Ta ble 4: PVT sys tems by ap pli ca tion. (Source: IEA SHC Task 60 sur vey, AEE INTEC)

As shown in Figure 19, so lar air sys tems dom i nate the PVT mar ket. A col lec tor area of 494,229 m² can not be clas si fied.  In a global

con text, this break down is mainly driven by the dom i nance of the French mar ket where al most all of the man u fac tured PVT col lec -

tors were air col lec tors. Nev er the less, un cov ered PVT col lec tors were the most com mon tech nol ogy. By the end of 2018, 2,169 sys -

tems of un cov ered PVT col lec tors cor re spond ing to a gross area of 613,334 m² were in op er a tion. Out of these sys tems, 75 % were

used for do mes tic hot wa ter prep a ra tion in sin gle and mul ti fam ily houses, ho tels, and hos pi tals. Around 21 % of the sys tems

supplied elec tric ity to house holds and to elec tric heat ing el e ments for do mes tic hot wa ter and space heat ing (combi sys tems). The

re main ing sys tems ac counted for around 4 % and de liv ered en ergy to other ap pli ca tions, such as in dus trial pro cesses, dis trict

heat ing net works and swim ming pools. Cov ered PVT col lec tors were mainly used in combi sys tems.
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12 www.millenniumsolar.com 
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Fig ure 19: PVT sys tems in op er a tion world wide by type of ap pli ca tion, col lec tor types and col lec tor area at the end of 2018. 

(Source: IEA SHC Task 60 sur vey, AEE INTEC)

4.4.4 Ex am ples of PVT systems in op er a tion

Un cov ered, uninsulated PVT sys tem delivers en ergy to multi-fam ily buildings in Switzerland13

In De cem ber 2014 the va ca tion vil lage Blatten in Swit zer land with seven apart ment houses, a re cep tion cen ter with swim ming pool

and a com mu ni ca tion cen ter was opened. The roofs of the seven apart ment houses have an east-west ori en ta tion and have so lar

sys tems on both sides. The PVT sys tem with a to tal of 672 m² (102.3 kWpeak elec tric ity) is in stalled on four of the build ings. The sys -

tem is com prised of un cov ered uninsulated PVT wa ter col lec tors in te grated into the roof.

The heat sup ply is based on four ground source heat pumps with 31 bore holes. The heat from the PVT col lec tors is pri mar ily used for

the re gen er a tion of the bore hole field, but it can also be used as source for the heat pumps or can be stored in a low-tem per a ture

stor age unit. In 2016, the so lar ther mal out put was 400 kWh / m² (to tal: 268 MWh). The DC elec tric ity yield of the PVT sys tem was

130 kWh / (m²a) (87 MWh / a).

672 m² un cov ered PVT col lec tors in Swit zer land. Photo: Swiss Travel Fund Co op er a tive (Reka)
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Glass cov ered PVT col lec tor sys tem de liv ers en ergy to a ho tel in Spain

This in stal la tion was set up at the end of 2017 in a lux ury re sort in Ibiza (Balearic Is lands). A to tal of 90 glass cov ered PVT pan els

were in stalled on the roof of a ho tel, cov er ing a sur face of 147.6 m².

The pan els are used for pre heat ing of do mes tic hot wa ter and for self-con sump tion of elec tric ity with out feed-in to the pub lic elec -

tric ity grid. The PVT sys tem gen er ated 112,814 kWh / year of ther mal en ergy, which rep re sents a con tri bu tion of 23.5 % of the to tal

hot wa ter de mand of the ho tel. In ad di tion, around 34,600 kWh / year of electricity was generated.

Un cov ered PVT system de liv ers en ergy to a fish farm in Spain

This sys tem was in stalled in early 2018. A to tal of 80 un cov ered PVT col lec tors were installed on the roof of the Ma rine Stud ies Cen -

ter of Cádiz in Spain. The sys tem is cou pled to a re vers ible heat pump unit to com ple ment the en ergy needs of the fish farm.

The an nual en ergy gen er a tion of the PVT sys tem is cal cu lated to reach 47,418 kWh of elec tric ity and 67,240 kWh of ther mal energy.

Low con cen trat ing PVT sys tems de liv ers en ergy to a cheese factory in The Neth er lands

In a cheese factory in The Neth er lands, 88 low con cen trat ing PVT col lec tors with a ther mal ca pac ity of 110 kWth and an elec tri cal

power of 22 kWpeak are op er a tional since July 2017. The gen er ated heat is used to pre-heat a 8 m3 tank up to 30°C in win ter and 75°C

in sum mer time.

The elec tric ity gained con trib utes to the elec tric con sump tion of the fac tory build ing.

In 2018, the col lec tors de liv ered close to 450 MWh of heat and 15 MWh of elec tric ity.

150 m² cov ered PVT col lec tors in Spain.

    Photo: EndeF (www.endef.com)

       131 m² of un cov ered PVT col lec tors in the south of Spain.

Photo: Setolazar (www.setolazar.es)

Low con cen trat ing PVT col lec tors in the food in dus try in North Hol land.

Photo: Solarus (www.solarus.com)

http://www.endef.com
http://www.setolazar.es
http://www.solarus.com


4.5 So lar air con di tion ing and cool ing

4.5.1 Small and me dium size ap pli ca tions

There is huge po ten tial for so lar cool ing sys tems in the grow ing global mar ket for cool ing and re frig er a tion, par tic u larly in

 emerging coun tries as their econ o mies grow. By 2050, air con di tion ing will ac count for 37% of the world's to tal elec tric ity de mand

growth14. A ma jor ar gu ment for us ing so lar driven sys tems is that they con sume less con ven tional en ergy and use nat u ral re frig er -

ants, such as wa ter and am mo nia. In Eu rope, their ap pli ca tion is also pushed by the Eu ro pean F-gas reg u la tion No. 517/2014.

 Another driver of de mand for so lar cool ing tech nol ogy is its po ten tial to re duce peak elec tric ity de mand, par tic u larly in coun tries

with sig nif i cant cool ing needs and grid con straints. Both so lar ther mal and PV driven solar cooling and air conditioning systems

have a role to play15.

By the end of 2018, an es ti mated 1,800 so lar cool ing sys tems were in stalled world wide. Of these, 70 % were small and me dium

 capacity (< 350 kW) so lar cool ing sys tems in stalled in Eu rope. Ac cord ing to a sur vey car ried out in early 2019 by SOLRICO for

REN2116, in 2018 only a small num ber of new so lar cool ing sys tems in the small and me dium range were in stalled, mainly in Italy and

Germany.

4.5.2 Solar cooling with a cool ing ca pac ity larger than 350 kW

Ther mal ab sorp tion chill ers with a cool ing ca pac ity larger than 350 kW / 100 RT con tinue to im prove in per for mance and de crease in 

cost. The sig nif i cant im prove ments in the per for mance of large flat plate col lec tors at tem per a tures up to 120°C and sys tem ad just -

ments  have  been key in the over all per for mance im prove ments. In ad di tion, econ o mies of scale have played an im por tant role in

the cost com pet i tive ness of so lar cool ing ap pli ca tions for  large of fice build ings, ho tels, hos pi tals, and  com mer cial and in dus trial

ap pli ca tions.

The ad van tage of so lar en ergy for cool ing is the match in time be tween so lar ra di a tion (sup ply) and de mand. Ex pen sive elec tric ity

in peak times can be saved. Fur ther more, so lar ther mal en ergy is an out stand ing op tion for stor ing so lar heat to meet cool ing de -

mands in the eve nings, nights and morn ings.

The elec tric ity needed by a sys tem, e.g. run ning pumps and the cool ing tower, is quite low. De pend ing on the cli mate, it may give

elec tric COPs (kWth / kWel) of 20 to 40 in sys tems with op ti mized vari able speed drive per for mances. Thus, the elec tric de mand for air 

con di tion ing in a build ing is cut down by more than 80 % com pared to con ven tional HVAC equipment.

Even though the tech ni cal and eco nomic con di tions for so lar cool ing and air con di tion ing have im proved sig nif i cantly in re cent

years, this re mains a chal leng ing mar ket, which is re flected in the com par a tively low num ber of so lar cool ing sys tems built in recent

years.

The world’s larg est so lar cool ing ap pli ca tion is lo cated in Ar i zona, USA and was com mis sioned in May 2014. The in stal la tion cov ers a 

roof-mounted so lar ther mal col lec tor field with a ca pac ity of 3.4 MWth (4,865 m²) that sup plies heat to a sin gle-ef fect lith ium bro -

mide ab sorp tion chiller with a cool ing ca pac ity of 1.75 MW.

Three large so lar cool ing sys tems were in stalled in 2018. These in clude two sys tems in It aly, which are us ing evac u ated tube col lec -

tors and one sys tem in Jor dan, were Fres nel col lec tors are used to pro vide the heat for the chiller.
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14 https://www.iea.org/futureofcooling/

15 http://task53.iea-shc.org/Data/Sites/53/media/events/meeting-09/workshop/09-jakob_results-from-feasibility-studies-of-solar-cooling-systems-in-mexico-and-
the-arab-region.pdf

16 Not published internal communication

https://www.iea.org/futureofcooling/
http://task53.iea-shc.org/Data/Sites/53/media/events/meeting-09/workshop/09-jakob_results-from-feasibility-studies-of-solar-cooling-systems-in-mexico-and-the-arab-region.pdf
http://task53.iea-shc.org/Data/Sites/53/media/events/meeting-09/workshop/09-jakob_results-from-feasibility-studies-of-solar-cooling-systems-in-mexico-and-the-arab-region.pdf
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In 2019, the com ple tion of sev eral new plants is ex pected. Two so lar ther mal cool ing and pro cess heat sys tems will be com mis -

sioned for a chem i cal in dus try and a food pro duc tion site both lo cated in Bar ce lona, Spain. One more sys tem with 650 kW for in dus -

trial cool ing and heat ing will be com mis sioned in Graz, Aus tria and in Sin ga pore, the Land Trans port Au thor ity has awarded the

in stal la tion of an En vi ron ment Con trol Sys tem for 4-in-1 Rail & Bus De pot, which will in clude the world’s larg est so lar ther mal cool -

ing sys tem (ap prox i mately 6,500 m² of so lar collector field and 1,794 kW absorption chiller).

Coun try Site Commis-
sioned

In stalled 
ca pac ity

[kWth]

Col lec tor 
size
[m²]

Col lec tor type Cool ing 
ca pac ity
[kWcold]

It aly Borgoricco 2018 1,046 1,494 Evac. tube 700
It aly Laives 2018 n.a. n.a. Evac. tube 176
Jor dan Ja pan To bacco In ter na tional fac tory 2018 700 1,254 Fres nel n.a.
Sin ga pore IKEA Alexandra 2017 1,730 2,472 Flat plate 880
Nic a ra gua Hos pi tal Militar Escuela, Dr. Alejandro Dávila Bolaños 2017 3,115 4,450 Flat plate 1,023
In dia Of fice, Gujarat State Elec tric ity Cor po ra tion 2017 1,102 1,575 Evac. tube 528
In dia Swiss Em bassy, New Delhi 2017 630 441 Par a bolic trough 210
China Tianjin Zhongbei 2015 n.a. n.a. Evac. tubes 698
Ar i zona, USA Desert Moun tain High School Scottsdale 2014 3,407 4,865 Flat plate 1,750
Jo han nes burg, S.A. MTN Head quar ter 2014 272 484 Fres nel 330
China Dezhou In sti tute 2014 n.a. 720 Par a bolic trough n.a.
Unitad Arab Emirates Sheikh Zayed Desert Learn ing Cen ter 2012 794 1,134 Flat plate 352
Jamaika Digicel, Kingston 687 982 Flat plate 600
Sin ga pore United World Col lege 2011 2,710 3,872 Flat plate 1,500
Qa tar, Doha Show case foot ball sta dium 2010 700 1,408 Fres nel n.a
Is tan bul, Tur key Metro shop ping cen ter 2009 840 1,200 Evac. tube n.a.
Spain, Sevilla Sevilla Uni ver sity, Escuela Su pe rior de Ingenieros 2009 352 Fres nel n.a.
Lis bon, Por tu gal CGD Lis bon 2008 1,105 1,579 Flat plate 585
Rome, It aly Metro Cash&Carry 2008 2,100 3,000 Flat plate 700

Ta ble 5: Large-scale so lar cool ing sys tems in stalled be tween 2008 and 2018

Sources: Blackdot En ergy, In dus trial So lar GmbH, Ritter XL So lar, SOLID GmbH, SOLRICO, Vicot So lar En ergy

Lin ear Fres nel col lec tors used for di rect steam gen er a tion for the so lar cool ing sys tem at the Ja pan To bacco In ter na tional fac tory in Jor dan.

Photo: In dus trial So lar GmbH



4.6 So lar air heat ing sys tems

So lar air heat ing sys tems have been used mainly in North Amer ica and Ja pan for the past 30 years by schools, mu nic i pal i ties, mil i -

tary, com mer cial and in dus trial en ti ties as well as in in ag ri cul tural and in res i den tial build ings. Wall mounted sys tems are com mon

to take ad van tage of the low win ter sun an gles and to avoid snow ac cu mu la tion on the collectors. Stor age of the heat is pos si ble, but 

most so lar air sys tems do not in clude stor age to min i mize costs.

So lar air heat ing sys tems in North Amer ica are typ i cally de signed to cover be tween 20 and 30 % of the an nual space heat ing de mand 

of a build ing.  The air is gen er ally taken off the top of the col lec tor (since hot air rises) and the heated or pre-heated fresh air is then

con nected to fans and duct ed into the build ing via the ven ti la tion system.

So lar air heat ers are also com mon in ag ri cul tural ap pli ca tions, pri mar ily for dry ing.

By end of 2017, a to tal of 1,190 MWth (1,697,233 m²) of glazed and un glazed air col lec tors were in stalled world wide. The new in stal -

la tions in 2017 were at a range of 24.9 MWth (35,500 m²).

The lead ing coun tries in air col lec tor in stal la tions are Aus tra lia, Can ada, Ja pan and the United States. The other mar kets are nearly

neg li gi ble.
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A 224 m² so lar air col lec tor field is used for com mer cial wood chips dry ing in Edlbach, Aus tria. Photo: CONA SOLAR AUSTRIA



5 De tailed global mar ket data 2017 and coun try fig ures

The fol low ing chap ters of the re port show de tailed so lar ther mal mar ket fig ures for the year 2017 and coun try fig ures for 68 coun tries.

Back ground of the pre sented data

The fol low ing chap ters of the re port show fig ures of the ac tual col lec tor area in op er a tion in 2017 and not the cu mu lated col lec tor

area in stalled in a coun try. To de ter mine the col lec tor area (and re spec tive ca pac ity) in op er a tion, ei ther of fi cial coun try re ports on 

the life time were used or, if such re ports were not avail able, a 25-year life time for a sys tem was cal cu lated. The col lec tor area in op -

er a tion was then cal cu lated us ing a lin ear equa tion. For China, the meth od ol ogy of the Chi nese So lar Ther mal In dus try Fed er a tion

(CSTIF) was used. Ac cord ing to the CSTIF ap proach the op er a tion life time is con sid ered to be 10 years. For Germany a lifetime of 20

years is used.

The anal y sis fur ther dis tin guishes be tween dif fer ent types of so lar ther mal col lec tors, such as un glazed wa ter col lec tors, glazed

wa ter col lec tors in clud ing flat plate col lec tors (FPC) and evac u ated tube col lec tors (ETC) as well as un glazed and glazed air col lec -

tors. Con cen trat ing col lec tors are not within the scope of this report.

5.1 Gen eral mar ket over view of the to tal in stalled ca pac ity in op er a tion

By the end of 2017, an in stalled ca pac ity of 473.5 GWth cor re spond ing to a to tal of 676.4 mil lion square me ters of col lec tor area was

in op er a tion world wide.

The vast ma jor ity of the to tal ca pac ity in op er a tion was in stalled in China (334.5 GWth) and Eu rope (54.3 GWth), which to gether ac -

counted for 82.1 % of the to tal in stalled ca pac ity. The re main ing in stalled ca pac ity was shared be tween the United States and Can -

ada (18.9 GWth), Latin Amer ica (13.6 GWth), Asia ex clud ing China (13.3 GWth), the MENA coun tries Is rael, Jor dan, Leb a non,

Mo rocco, the Pal es tin ian Ter ri to ries and Tu ni sia (7.0 GWth), Aus tra lia and New Zea land (6.7 GWth), and Sub-Sa hara Af ri can coun -

tries Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica and Zim ba bwe

(1.6 GWth). The mar ket vol ume of “all other coun tries” is es ti mated to amount for 5 % of the to tal in stal la tions (23.7 GWth).

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan, Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tin ian Ter ri to ries, Tu ni sia

Fig ure 20: Share of the to tal in stalled ca pac ity in op er a tion (glazed and un glazed wa ter and air col lec tors) by eco nomic re gion in 2017
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Coun try Wa ter Col lec tors [MWth] Air Col lec tors [MWth] TOTAL [MWth]un glazed FPC ETC un glazed glazed
Al ba nia 158.9 3.7 163
Ar gen tina 6.5 7.3 17.3 31
Aus tra lia 3,798.9 2,386.3 135.1 255.5 8.3 6,584
Aus tria 264.8 3,292.9 60.0 2.8 3,621
Bar ba dos 158.0 158
Bel gium 31.5 366.0 66.1 464
Bot swana 7.4 1.3 9
Brazil 3,759.7 6,580.6 71.1 10,411
Bul garia 94.9 3.1 98
Burkina Faso 2.1 0.3 2
Can ada 564.3 49.5 34.7 288.8 34.3 972
Cape Verde 1.2 1
Chile 45.9 149.3 37.7 0.0 0.2 233
China 29,972.6 304,543.4 2.8 1.4 334,520
Croatia 139.3 8.0 147
Cy prus 1.5 519.7 16.5 538
Czech Re pub lic 418.6 311.0 95.8 825
Den mark 14.4 1,127.6 6.4 3.0 12.6 1,164
Es to nia 6.2 5.0 11
Fin land 8.3 24.1 13.5 46
France (main land)+ 88.0 1,708.0 130.1 6.1 0.8 1,933
Ger many 381.9 11,900.7 1,455.3 15.7 13,754
Ghana 1.2 0.4 2
Greece 3,217.2 15.4 3,233
Hun gary 12.5 155.9 51.2 1.9 1.5 223
In dia 0.0 2,825.4 5,184.1 0.0 8.3 8,018
Ire land 163.6 90.9 254
Is rael 26.6 3,271.4 3,298
It aly 30.7 2,742.3 429.2 3,202
Ja pan 2,495.0 48.0 367.6 2,911
Jor dan* 4.2 687.7 190.5 882
Ko rea, South 1,188.0 121.4 1,309
Lat via 7.8 1.9 10
Leb a non 236.2 315.4 552
Le sotho 1.0 0.4 1
Lith u a nia 5.0 6.7 12
Lux em bourg 37.6 6.2 44
Malta 29.3 7.3 37
Mau ri tius** 93.0 93
Mex ico 909.5 1,023.6 810.0 0.5 6.1 2,750
Mo rocco* 315.7 316
Mo zam bique 0.1 0.3 1.2 2
Namibia 1.1 27.7 0.9 30
Neth er lands 66.8 360.6 27.9 455
New Zea land*** 4.9 100.1 6.8 112
Ni ge ria 0.0 0.5 0.2 0.0 0.0 0.7
North ern Mac e do nia 38.6 17.5 56
Nor way 1.3 26.8 2.9 0.1 2.9 34
Pal es tin ian Ter ri to ries 1,216.9 5.8 1,223
Po land 1,237.9 336.4 1,574
Por tu gal 1.5 720.2 19.8 742
Ro ma nia 0.2 71.7 60.7 0.6 133
Rus sia 0.1 14.4 2.3 0.0 0.0 17
Sen e gal 0.1 1.2 0.0 0.8 2.1
Slovakia 0.7 98.4 17.6 117
Slovenia 87.2 16.4 104
South Af rica 818.2 423.4 185.8 0.0 0.0 1,427
Spain 106.5 2,616.8 150.4 1.2 0.9 2,876
Swe den 119.3 211.4 50.7 381
Swit zer land 134.8 933.3 92.8 1,161
Tai wan 1.4 1,100.3 93.3 1,195
Thai land**** 110.3 110
Tu ni sia 630.0 49.1 679
Tur key 11,835.7 4,444.6 6.7 16,287
United King dom 437.0 122.8 16.2 576
United States 15,615.6 2,033.5 114.3 81.9 45.9 17,891
Uru guay 48.6 49
Zim ba bwe 15.3 13.9 29
All other coun tries (5%) 1,433.7 5,360.9 16,832.6 35.0 26.9 23,689
TOTAL 28,674 107,218 336,652 700 537 473,781

Note:  If no data is given: no re li able da ta base for this col lec tor type is avail able
* To tal ca pac ity in op er a tion re fers to the year 2014 ** To tal ca pac ity in op er a tion re fers to the year 2015
*** To tal ca pac ity in op er a tion re fers to the year 2009 **** To tal ca pac ity in op er a tion re fers to the year 2016
+ The fig ures for France re late to main land France only, over seas ter ri to ries of France (DOM) are not con sid ered

Ta ble 6: To tal ca pac ity in op er a tion in 2017 [MWth]
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Coun try Wa ter Col lec tors [m²] Air Col lec tors [m²] TOTAL
[m²]un glazed FPC ETC un glazed glazed

Al ba nia 226,969 5,246 232,215
Ar gen tina 9,318 10,393 24,748 44,459
Aus tra lia 5,427,000 3,409,000 193,000 365,000 11,800 9,405,800
Aus tria 378,291 4,704,139 85,727 4,028 5,172,185
Bar ba dos 225,720 225,720
Bel gium 45,000 522,883 94,450 662,333
Bot swana 10,500 1,800 12,300
Brazil 5,370,961 9,400,875 101,565 14,873,401
Bul garia 135,580 4,470 140,050
Burkina Faso 2,982 469 3,450
Can ada 806,144 70,714 49,512 412,609 48,994 1,387,973
Cape Verde 1,783 1,783
Chile 65,550 213,300 53,878 0 300 333,028
China 42,818,000 435,062,000 4,000 2,000 477,886,000
Croatia 199,041 11,475 210,516
Cy prus 2,213 742,482 23,567 768,262
Czech Re pub lic 598,000 444,305 136,798 1,179,103
Den mark 20,500 1,610,870 9,197 4,300 18,000 1,662,867
Es to nia 8,830 7,190 16,020
Fin land 11,800 34,490 19,233 65,523
France (main land)+ 125,780 2,439,996 185,880 8,653 1,100 2,761,409
Ger many 545,580 17,001,000 2,079,000 22,400 19,647,980
Ghana 1,744 637 2,381
Greece 4,596,000 22,000 4,618,000
Hun gary 17,800 222,700 73,100 2,750 2,200 318,550
In dia 0 4,036,219 7,405,856 0 11,900 11,453,975
Ire land 233,670 129,881 363,551
Is rael 38,000 4,673,434 4,711,434
It aly 43,800 3,917,526 613,203 4,574,529
Ja pan 3,564,250 68,607 525,149 4,158,006
Jor dan* 5,940 982,482 272,084 1,260,506
Ko rea, South 1,697,189 173,496 1,870,685
Lat via 11,142 2,740 13,882
Leb a non 337,461 450,541 788,002
Le sotho 1,449 598 2,047
Lith u a nia 7,200 9,550 16,750
Lux em bourg 53,745 8,900 62,645
Malta 41,855 10,464 52,319
Mau ri tius** 132,793 132,793
Mex ico 1,299,253 1,462,282 1,157,142 752 8,773 3,928,202
Mo rocco* 451,000 451,000
Mo zam bique 144 361 1,781 2,286
Namibia 1,560 39,520 1,355 42,435
Neth er lands 95,370 515,090 39,810 650,270
New Zea land*** 7,025 142,975 9,644 159,645
Ni ge ria 0 688 237 0 70 994
North ern Mac e do nia 55,119 25,054 80,173
Nor way 1,849 38,220 4,130 200 4,106 48,505
Pal es tin ian Ter ri to ries 1,738,369 8,225 1,746,594
Po land 1,768,490 480,600 2,249,090
Por tu gal 2,130 1,028,905 28,330 1,059,365
Ro ma nia 340 102,400 86,750 800 190,290
Rus sia 137 20,596 3,317 2 64 24,115
Sen e gal 91 1,733 0 1,203 3,027
Slovakia 1,000 140,550 25,150 166,700
Slovenia 124,500 23,400 147,900
South Af rica 1,168,918 604,789 265,475 0 0 2,039,182
Spain 152,172 3,738,295 214,826 1,750 1,250 4,108,293
Swe den 170,410 301,993 72,411 544,814
Swit zer land 192,580 1,333,290 132,590 1,658,460
Tai wan 1,937 1,571,874 133,244 1,707,055
Thai land**** 157,536 157,536
Tu ni sia 900,038 70,104 970,142
Tur key 16,908,182 6,349,454 9,570 23,267,206
United King dom 624,266 175,453 23,100 822,819
United States 22,308,019 2,904,951 163,307 116,975 65,500 25,558,752
Uru guay 69,393 69,393
Zim ba bwe 21,811 19,914 41,725
All other coun tries (5%) 2,048,133 7,658,436 24,046,542 50,024 38,360 33,841,495
TOTAL 40,962,655 153,168,718 480,930,839 1,000,485 767,197 676,829,894

Note: If no data is given: no re li able da ta base for this col lec tor type is avail able
* To tal col lec tor area in op er a tion re fers to the year 2014 ** To tal col lec tor area in op er a tion re fers to the year 2015
*** To tal col lec tor area in op er a tion re fers to the year 2009 **** To tal col lec tor area in op er a tion re fers to the year 2016
+ The fig ures for France re late to main land France only, over seas ter ri to ries of France (DOM) are not con sid ered

Ta ble 7: To tal in stalled col lec tor area in op er a tion in 2017 [m²]
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The to tal in stalled ca pac ity in op er a tion in 2017 was di vided into flat plate col lec tors (FPC): 107.2 GWth (153.1 mil lion square me -

ters), evac u ated tube col lec tors (ETC): 336.4 GWth (480.6 mil lion square me ters), un glazed wa ter col lec tors 28.7 GWth (41.0 mil lion

square me ters), and glazed and un glazed air col lec tors: 1.2 GWth (1.8 mil lion square me ters).

With a global share of 71 %, evac u ated tube col lec tors were the pre dom i nant so lar ther mal col lec tor tech nol ogy, fol lowed by flat

plate col lec tors with 22.6 % and un glazed wa ter col lec tors with 6.1 %. Air col lec tors play only a mi nor role in the to tal num bers

(Figure 21).

Fig ure 21: Dis tri bu tion of the to tal in stalled ca pac ity in op er a tion by col lec tor type in 2017 – WORLD

By con trast in Eu rope, the sec ond larg est mar ket to China, flat plate col lec tors were the dom i nant col lec tor type (Figure 22). Com -

pared to 2016 the share of evac u ated tube col lec tors in creased in Eu rope by 0.7 % and the share of un glazed wa ter col lec tors de -

creased to 3.1 %.

Fig ure 22: Dis tri bu tion of the to tal in stalled ca pac ity in op er a tion by col lec tor type in 2017 - EUROPE

Figure 23 shows the cu mu lated in stalled ca pac ity of glazed and un glazed wa ter col lec tors in op er a tion for the 10 lead ing mar kets in 

2017 in to tal numbers.

Com pared to the year 2016, the top 10 coun tries re mained un changed in the rank ing. How ever, in 2015, Tur key over took Ger many

for the num ber three po si tion and In dia over took Aus tra lia for the num ber six position. Both coun tries still hold this po si tion show -

ing the mar ket shift from his tor i cally dom i nated OECD to non-OECD coun tries.
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Fig ure 23: Top 10 coun tries of cu mu lated wa ter col lec tor in stal la tions (ab so lute fig ures in MWth) 2017

China re mained the world leader in to tal ca pac ity, and its mar ket is dom i nated by evac u ated tube col lec tors. The United States held

its sec ond po si tion due to the high num ber of in stalled un glazed wa ter col lec tors. Only Aus tra lia, and to some ex tent Brazil, play an

im por tant role with re spect to un glazed wa ter col lec tors be sides the United States. In the large Eu ro pean mar kets in Ger many, Aus -

tria and Greece flat plate col lec tors were the most im por tant col lec tor tech nol ogy. A strong trend to wards evac u ated tube col lec tor

tech nol ogy can be seen in Tur key and In dia over the past few years.

The top 10 coun tries with the high est mar ket pen e tra tion per ca pita are shown in Figure 24. The lead ing coun tries in cu mu lated

glazed and un glazed wa ter col lec tor ca pac ity in op er a tion in 2017 per 1,000 in hab it ants were Bar ba dos (540 kWth / 1,000 in hab it -

ants), Cy prus (440 kWth / 1,000 in hab it ants), Aus tria (413 kWth / 1,000 in hab it ants), Is rael (397 kWth / 1,000 in hab it ants), Greece

(300 kWth / 1,000 in hab it ants), Aus tra lia (276 kWth / 1,000 in hab it ants), the Pal es tin ian ter ri to ries (269 kWth / 1,000 in hab it ants), 

China (243 kWth / 1,000 in hab it ants), Tur key (201 kWth / 1,000 in hab it ants) and Den mark (199 kWth / 1,000 inhabitants).

Fig ure 24: Top 10 coun tries of cu mu lated wa ter col lec tor in stal la tions (rel a tive fig ures in kWth per 1,000 in hab it ants) 2017
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5.2 To tal ca pac ity of glazed wa ter col lec tors in op er a tion

With 334.5 GWth, China was once again by far the leader in terms of to tal in stalled ca pac ity of glazed wa ter col lec tors in 2017. With

>10 GWth of in stalled ca pac ity, Tur key and Ger many were next. Sev eral coun tries, namely In dia, Brazil, Aus tria, Is rael, Greece, It aly, 

Spain, Aus tra lia, Ja pan, the United States, Mex ico, Po land, France, South Ko rea, the Pal es tin ian Ter ri to ries, Tai wan, Den mark and

Swit zer land had more than 1 GWth of wa ter col lec tors in stalled by the end of 2017 (Figure 25).

Fig ure 25: To tal ca pac ity of glazed wa ter col lec tors in op er a tion by the end of 2017

In terms of to tal in stalled ca pac ity of glazed wa ter col lec tors in op er a tion per 1,000 in hab it ants, there was a con tin ued dom i nance

by five coun tries: Bar ba dos, Cy prus, Is rael, Aus tria and Greece. China ranks sev enth in terms of mar ket pen e tra tion. Nev er the less,

it is re mark able that China with its 1.37 bil lion in hab it ants ex ceeds so lar ther mal per ca pac ity lev els of the large Eu ro pean mar kets

in Ger many, Tur key, Den mark and Spain (Figure 26).

Fig ure 26: To tal Ca pac ity of glazed wa ter col lec tors in op er a tion in kWth per 1,000 in hab it ants in 2017
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The fol low ing fig ures show the so lar ther mal mar ket pen e tra tion per ca pita world wide and in Eu rope.

Fig ure 27: So lar ther mal mar ket pen e tra tion per ca pita world wide in kWth per 1,000 in hab it ants

Fig ure 28: So lar ther mal mar ket pen e tra tion per ca pita in Eu rope in kWth per 1,000 in hab it ants
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5.3 To tal ca pac ity of glazed wa ter col lec tors in op er a tion by eco nomic re gion

Fig ure 29: To tal ca pac ity of glazed flat plate and evac u ated tube col lec tors in op er a tion by eco nomic re gion in 2017

In terms of mar ket pen e tra tion per ca pita by eco nomic re gion, China again takes the lead. It is notable that the MENA coun tries and

also Aus tra lia are ahead of Eu rope (Figure 30) and shows the very un bal anced mar ket penetration in Eu rope. Whereas some Eu ro -

pean coun tries like Cy prus, Aus tria and Greece be long to the world mar ket lead ers in terms of high mar ket pen e tra tion, oth ers like

the Bal tic coun tries have neg li gi ble so lar ther mal mar ket pen e tra tions.

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia ex clud ing China: In dia, Ja pan, South Ko rea, Tai wan, Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tin ian Ter ri to ries, Tu ni sia

Fig ure 30: To tal ca pac ity of glazed flat plate and evac u ated tube col lec tors in op er a tion by eco nomic re gion and in kWth per 1,000 in hab it ants in 2017
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5.4 To tal ca pac ity of un glazed wa ter col lec tors in op er a tion

Un glazed wa ter col lec tors are mainly used for swim ming pool heat ing. This type of col lec tor has lost a sig nif i cant mar ket share over

the past de cade. The share of un glazed wa ter col lec tors in the to tal in stalled col lec tor ca pac ity was re duced from 21 %17 in 2005 to

just 6 % in 2017. Figure 31 and Figure 32 show the to tal in stalled ca pac ity of un glazed wa ter col lec tors and to tal in stalled ca pac ity

of un glazed wa ter col lec tors per 1,000 inhabitants by end of the year 2017.

Fig ure 31: To tal ca pac ity of un glazed wa ter col lec tors in op er a tion in 2017

Fig ure 32: To tal ca pac ity of un glazed wa ter col lec tors in op er a tion in kWth per 1,000 in hab it ants in 2017
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5.5 Newly in stalled ca pac ity in 2017 and mar ket de vel op ment

In the year 2017, a to tal ca pac ity of 34.6 GWth, cor re spond ing to 49.5 mil lion square me ters of so lar col lec tors was in stalled world -

wide. This means a de crease in new col lec tor in stal la tions by 5 % com pared to the year 2016.

The main mar kets were in China (26.1 GWth) and Eu rope (2.8 GWth), which to gether ac counted for 83.3 % of the over all new col lec tor

in stal la tions in 2017. The rest of the mar ket was shared be tween Latin Amer ica (1.2 GWth), Asia ex clud ing China (1.2 GWth), the

United States and Can ada (0.7 GWth), the MENA coun tries (0.4 GWth), Aus tra lia (0.4 GWth), and the Sub-Sa hara Af ri can coun tries

(0.1 GWth). The mar ket vol ume of “all other coun tries” is es ti mated to amount to 5 % of the new in stal la tions (1.7 GWth).

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Ni ge ria, Sen e gal, South Af rica, Zimbabwe
Asia ex clud ing China: In dia, Ja pan, Ko rea South, Tai wan, Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uruguay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Turkey
MENA coun tries: Is rael, Leb a non, Pal es tin ian Ter ri to ries, Tu ni sia

Fig ure 33: Share of newly in stalled ca pac ity (glazed and un glazed wa ter and air col lec tors) by eco nomic re gions in 2017

Of the top 10 mar kets in 2017, a pos i tive mar ket de vel op ment was re ported from In dia (26 %), Greece (16 %), Mex ico (7 %), Aus tra -

lia (5 %), Tur key (4 %) and Is rael (1 %). The other ma jor so lar ther mal mar kets within the top 10 coun tries saw de clines in their

markets.
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Coun try Wa ter Col lec tors [MWth] Air Col lec tors [MWth] TOTAL [MWth]un glazed FPC ETC un glazed glazed
Al ba nia 15.7 1.7 17.5
Ar gen tina 6.5 7.3 17.3 31.1
Aus tra lia 297.5 108.6 12.1 3.5 0.7 422.4
Aus tria 0.4 69.8 0.7 0.2 71.2
Bar ba dos* 8.0 0.0 8.0
Bel gium 21.1 3.6 24.8
Bot swana** 0.7 0.0 0.7
Brazil 442.7 422.0 19.8 884.5
Bul garia 3.2 0.3 3.5
Burkina Faso** 0.7 0.1 0.9
Can ada 11.5 0.5 0.8 4.7 0.0 17.5
Cape Verde** 0.1 0.1
Chile 0.0 20.5 8.3 0.0 0.0 28.8
China 4,219.6 21,862.4 0.7 26,082.7
Croatia 13.5 1.0 14.5
Cy prus 37.6 0.0 37.6
Czech Re pub lic 0.0 11.6 5.3 16.8
Den mark 22.1 0.0 0.0 22.1
Es to nia 0.6 0.4 1.1
Fin land 2.0 0.5 2.5
France (main land)+ 3.9 32.0 1.6 0.6 38.0
Ger many 14.0 391.3 46.2 451.5
Ghana** 0.1 0.0 0.1
Greece 221.2 0.4 221.6
Hun gary 0.4 8.4 2.1 0.2 0.1 11.1
In dia 278.1 784.7 0.4 1,063.1
Ire land 7.9 6.3 14.2
Is rael 0.7 298.2 0.0 298.9
It aly 120.1 16.4 136.5
Ja pan 41.9 1.1 4.5 47.5
Ko rea, South 7.4 5.9 13.3
Lat via 0.9 0.2 1.1
Leb a non 18.8 16.1 34.9
Le sotho 0.0 0.1 0.1
Lith u a nia 0.5 0.9 1.4
Lux em bourg 2.5 0.0 2.5
Malta 0.4 0.1 0.5
Mex ico 80.4 104.4 89.0 273.8
Mo zam bique** 0.2 0.4 0.6
Neth er lands 1.8 15.6 4.3 21.7
Ni ge ria 0.0 0.3 0.0 0.0 0.3
North ern Mac e do nia 4.8 5.8 10.6
Nor way 1.6 0.1 1.6
Pal es tin ian Ter ri to ries 30.8 0.0 30.8
Po land 75.0 2.7 77.8
Por tu gal 31.7 0.6 32.3
Ro ma nia 0.0 5.0 6.7 11.8
Rus sia 0.3 0.0 0.3
Sen e gal** 0.0 0.1 0.0 0.0 0.1
Slovakia 0.0 5.6 1.1 6.7
Slovenia 0.9 0.2 1.1
South Af rica 41.9 22.4 27.6 91.8
Spain 2.6 133.5 5.0 141.1
Swe den 0.0 2.0 0.2 2.2
Swit zer land 3.5 40.4 4.6 48.5
Tai wan 62.0 3.9 65.9
Tu ni sia 44.3 0.0 44.3
Tur key 682.5 665.0 0.7 1,348.2
United King dom 6.3 1.9 0.4 8.5
United States 536.3 116.1 6.0 4.2 2.8 665.4
Uru guay 7.4 0.0 7.4
Zim ba bwe 0.0 3.3 3.3
All other coun tries (5%) 76.0 411.1 1,244.5 0.8 0.5 1,732.8
TOTAL 1,520.1 8,219.3 24,889.3 15.7 9.2 34,653.6

Note:  If no data is given: no re li able da ta base for this col lec tor type is avail able
* 0 % growth rate as sume
** Coun try mar ket data for new in stal la tions in 2017 es ti mated by AEE INTEC
+ The fig ures for France re late to main land France only, over seas ter ri to ries of France (DOM) are not con sid ered

Ta ble 8: Newly in stalled ca pac ity in 2017 [MWth / a]
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Coun try Wa ter Col lec tors [m²] Air Col lec tors [m²] TOTAL [m²]
un glazed FPC ETC un glazed glazed

Al ba nia 22,471 2,486 24,957
Ar gen tina 9,318 10,393 24,748 44,459
Aus tra lia 425,000 155,185 17,243 5,000 1,000 603,428
Aus tria 630 99,770 1,060 320 101,780
Bar ba dos* 11,430 11,430
Bel gium 30,200 5,200 35,400
Bot swana** 1,000 1,800 2,800
Brazil 632,451 602,803 28,260 1,263,514
Bul garia 4,600 450 5,050
Burkina Faso** 1,050 180 1,230
Can ada 16,478 651 1,129 6,688 8 24,954
Cape Verde** 180 180
Chile 29,300 11,878 41,178
China 6,028,000 31,232,000 1,000 37,261,000
Croatia 19,300 1,400 20,700
Cy prus 53,718 0 53,718
Czech Re pub lic 16,500 7,500 24,000
Den mark 31,500 31,500
Es to nia 900 600 1,500
Fin land 2,900 700 3,600
France (main land)+ 5,500 45,740 2,260 800 54,300
Ger many 20,000 559,000 66,000 645,000
Ghana** 81 26 107
Greece 316,000 500 316,500
Hun gary 500 12,000 3,000 300 100 15,900
In dia 397,286 1,120,963 500 1,518,749
Ire land 11,250 9,050 20,300
Is rael 1,000 426,000 427,000
It aly 171,600 23,400 195,000
Ja pan 59,847 1,582 6,435 67,864
Ko rea, South 10,631 8,436 19,067
Lat via 1,350 250 1,600
Leb a non 26,842 22,957 49,799
Le sotho 34 123 157
Lith u a nia 750 1,250 2,000
Lux em bourg 3,600 0 3,600
Malta 614 154 768
Mex ico 114,900 149,200 127,100 391,200
Mo zam bique 300 600 900
Namibia 4,525 12 4,537
Neth er lands 2,620 22,220 6,160 31,000
Ni ge ria 400 68 468
North ern Mac e do nia 6,886 8,225 15,111
Nor way 2,241 78 2,319
Pal es tin ian Ter ri to ries 44,052 0 44,052
Po land 107,200 3,900 111,100
Por tu gal 45,250 850 46,100
Ro ma nia 7,200 9,600 16,800
Rus sia 393 66 459
Sen e gal** 4 86 58 148
Slovakia 8,000 1,600 9,600
Slovenia 1,300 250 1,550
South Af rica 59,825 31,953 39,405 131,183
Spain 3,652 190,666 7,187 201,505
Swe den 0 2,867 341 3,208
Swit zer land 4,931 57,774 6,626 69,331
Tai wan 88,623 5,544 94,168
Tu ni sia 63,246 63,246
Tur key 975,000 950,000 1,000 1,926,000
United King dom 8,960 2,659 500 12,120
United States 766,210 165,800 8,596 6,000 4,000 950,606
Uru guay 10,551 10,551
Zim ba bwe 4,665 4,665
All other coun tries (5%) 108,580 587,320 1,777,905 1,120 654 2,475,580
TOTAL 2,171,595 11,746,408 35,558,107 22,408 13,075 49,511,593

Note: If no data is given: no re li able da ta base for this col lec tor type is avail able
* 0 % growth rate as sume
** Coun try mar ket data for new in stal la tions in 2017 es ti mated by AEE INTEC
+ The fig ures for France re late to main land France only, over seas ter ri to ries of France (DOM) are not con sid ered

Ta ble 9: Newly in stalled col lec tor area in 2017 [m² / a]
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New in stal la tions in 2017 are di vided into flat plate col lec tors: 8.2 GWth (11.8 mil lion square me ters), evac u ated tube col lec tors:

24.9 GWth (35.6 mil lion square me ters), un glazed wa ter col lec tors: 1.5 GWth (2.2 mil lion square me ters), and glazed and un glazed

air col lec tors: 0.02 GWth (0.04 mil lion square meters).

With a share of 71.8 %, evac u ated tube col lec tors re main by far the most im por tant so lar ther mal col lec tor tech nol ogy world wide

(Figure 34). In a global con text, this break down is mainly driven by the dom i nance of the Chi nese mar ket where around 84 % of all

newly in stalled col lec tors in 2017 were evac u ated tube col lec tors. Nev er the less, it is no ta ble that the share of evac u ated tube col -

lec tors de creased from about 82 % in 2011 to 71.8 % in 2017 and in the same time frame flat plate col lec tors in creased their share

from 14.7 % to 23.7 %.

Fig ure 34: Dis tri bu tion of the newly in stalled ca pac ity by col lec tor type in 2017 - WORLD

In Eu rope, the sit u a tion is al most the op po site com pared to China with 71 % of all so lar ther mal col lec tors in stalled in 2017 be ing

flat plate col lec tors (Figure 35). In the me dium-term per spec tive, the share of flat plate col lec tors de creased in Eu rope from 81.5 %

in 2011 to 71 % in 2017. While driven mainly by the mar kets in Tur key, Po land, Swit zer land and Ger many, evac u ated tube col lec tors

in creased their share in Eu rope be tween 2011 and 2017 from 15.6 % to 28 %. In the year 2017 the share of evac u ated tube col lec tors

in creased com pared to the year 2016 from 23.5 % in 2016 to 28 % in 2017.

Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key

Fig ure 35: Dis tri bu tion of the newly in stalled ca pac ity by col lec tor type in 2017 – EUROPE
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Figure 36 shows the newly in stalled ca pac ity of glazed and un glazed wa ter col lec tors in to tal num bers for the 10 lead ing mar kets in

2017. China re mained the mar ket leader in ab so lute terms fol lowed by Tur key. In dia over took Brazil and ranks in the third po si tion

in 2017. Greece pushed Den mark out of the top 10 as there was a smaller num ber of so lar dis trict heat ing sys tems in stalled in 2017.

Ger many faced a mar ket de cline the fifth year in a row, but held on to its sixth po si tion rank.

Fig ure 36: Top 10 mar kets for glazed and un glazed wa ter col lec tors in 2017 (ab so lute fig ures in MWth)

In terms of newly in stalled so lar ther mal ca pac ity per 1,000 in hab it ants in 2017, the top 10 coun tries are shown in Figure 37. Is rael

took the lead while Cy prus held the sec ond po si tion once again. Greece over took China and Den mark was pushed out of the top 10

be cause of a re duc tion in the in stalled col lec tor area for so lar dis trict heat ing. Swit zer land joined the top 10 list with 5.9 kWth in -

stalled col lec tor area per 1,000 in hab it ants..

Fig ure 37: Top 10 mar kets for glazed and un glazed wa ter col lec tors in 2017 (in kWth per 1,000 in hab it ants)
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5.6 Newly in stalled ca pac ity of glazed wa ter col lec tors

In 2017 glazed wa ter col lec tors ac counted for 95.5 % of the to tal newly in stalled ca pac ity. China was the most in flu en tial mar ket in

the global con text (Figure 38).

Fig ure 38: Newly in stalled ca pac ity of glazed wa ter col lec tors in 2017

In terms of newly in stalled glazed wa ter col lec tor ca pac ity per 1,000 in hab it ants, Is rael is the leader ahead of Cy prus and Bar ba dos.

In this re spect China ranks in the fifth place (Figure 39).

Fig ure 39: Newly in stalled ca pac ity of glazed wa ter col lec tors in 2017 in kWth per 1,000 in hab it ants
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The fol low ing fig ures show the so lar ther mal mar ket pen e tra tion per ca pita of the newly in stalled ca pac ity in 2017 world wide and in

Europe.

Fig ure 40: In stalled ca pac ity world wide in 2017 in kWth per 1,000 in hab it ants

Fig ure 41: In stalled ca pac ity in Eu rope in 2017 in kWth per 1,000 in hab it ants
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5.7 Mar ket de vel op ment of glazed wa ter col lec tors be tween 2000 and
2017

The world wide mar ket of glazed wa ter col lec tors was char ac ter ized by a steady up wards trend be tween 2000 and 2011 and showed a

lev el ing trend in 2012 and 2013 at around 53 GWth. In 2014, a sig nif i cant mar ket de cline of –15.6 % was re ported for the first time

since the year 2000. This trend con tin ued in 2015, 2016 and 2017 but the mar kets seem to have re cov ered slightly as the de cline

slowed down and six of the top ten mar kets re ported growth in 2017.

The newly in stalled glazed wa ter col lec tor ca pac ity in 2017 amounted to 33 GWth (Figure 42).

Fig ure 42: Global mar ket de vel op ment of glazed wa ter col lec tors from 2000 to 2017

In 2000, the Chi nese mar ket was about three times as large as the Eu ro pean mar ket while in 2017, the Chi nese mar ket ex ceeded the

Eu ro pean mar ket more than nine-fold (Figure 43). It can also be seen in Figure 43 that af ter years of very high growth rates in China 

this trend has changed in the past four years. Com pared to the years be fore, the Chi nese mar ket be gan to ex pe ri ence low growth rates

in 2012 and 2013 and then shrank sig nif i cantly in 2014 and 2015. The down wards trend, how ever, be came less dra matic in 2016 and 2017.

Fig ure 43: Mar ket de vel op ment of glazed wa ter col lec tors in China and Eu rope 2000 – 2017
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The Eu ro pean mar ket peaked at 4.4 GWth in stalled ca pac ity in 2008 and has de creased steadily down to 3.1 GWth in 2016 and 2.8 GWth

in 2017. In the “re main ing mar kets world wide” (RoW) an up ward trend could be ob served be tween 2002 and 2012 and a fall ing

trend in the years from 2013 to 2016. Be tween 2016 and 2017 a slight up ward trend is no tice able (Figure 44).

Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
Rest of World (RoW): Asia (In dia, Ja pan, Ko rea South, Tai wan, Thai land), Aus tra lia, Can ada, United States

Latin Amer ica (Ar gen tina, Brazil, Chile, Mex ico, Uru guay)
MENA coun tries (Is rael, Jor dan, Leb a non, Mo rocco, Pal es tin ian Ter ri to ries, Tu ni sia)
Sub-Sa hara Af rica (Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Ni ge ria, Sen e gal, South Af rica, Zim ba bwe),

“All other coun tries” see fig ures for 2017 in Ta bles 4 and 5

Fig ure 44: Mar ket de vel op ment of glazed wa ter col lec tors in Eu rope and the rest of the world (RoW, ex clud ing China) from 2000 to 2017

RoW in cludes all eco nomic re gions other than China and Eu rope. Of these re gions, be sides “all other coun tries”, Asia (ex clud ing

China), Latin Amer ica and the MENA coun tries hold the larg est mar ket shares (see Figure 45).

“Asia excl. China” is mainly in flu enced by the large In dian mar ket. Other mar kets cov ered within this eco nomic re gion (Ja pan,

South Ko rea) re ported a mar ket de crease in 2017.

Latin Amer ica shows the most steady and dy namic up ward trend of all the eco nomic re gions. The dom i nant Bra zil ian, but also the

large Mex i can mar ket as well as the evolv ing mar kets, for ex am ple in Chile, are re spon si ble for the pos i tive growth rates that have

lasted 6 years in a row. Since 2015 the mar ket in the re gion is about sta ble with a slight decrease.

Glazed wa ter col lec tor mar kets in the MENA coun tries were char ac ter ized by steady growth from 2000 to 2013. The mar ket de cline

since 2014, which is shown in Figure 45, is ex plained by the fact that from 2015 on no data were re ceived from two ma jor mar kets in

Mo rocco and Jor dan. The sales num bers in the most im por tant mar ket, Is rael, slightly in creased by 1 % in 2017.

The mar ket vol ume for glazed wa ter col lec tors in Aus tra lia was sim i lar to the vol ume in Latin Amer ica and the MENA coun tries in

2009 and con tin ued to shrink more or less through 2015. In 2017, the mar ket stayed nearly the same (0.5 % increase).

Sub-Sa hara Af ri can mar kets showed a sta ble mar ket in 2017. In the United States and Can ada the de creas ing trend con tin ued for

the third year in a row but with – 5 % in 2017.
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Asia excl. China: In dia, Ja pan, Ko rea South, Tai wan, Thai land
Latin Amer ica: Ar gen tina, Brazil, Chile, Mex ico, Uru guay
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tin ian Ter ri to ries, Tu ni sia
Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Ni ge ria, Sen e gal, South Af rica, Zim ba bwe

Fig ure 45: Mar ket de vel op ment of glazed wa ter col lec tors in the Latin Amer ica, United States  /  Can ada, Sub-Sa hara Af rica, Asia, the MENA

Re gion and Aus tra lia (ex clud ing China and Eu rope) from 2000 to 2017

In rel a tive fig ures, the an nual global mar ket vol ume for glazed wa ter col lec tors grew from 1.2 kWth per 1,000 in hab it ants in 2000 to

7.5 kWth per 1,000 in hab it ants in 2013 and dropped down to 4.5 kWth per 1,000 in hab it ants in 2017 (Figure 46).

Fig ure 46: An nual in stalled ca pac ity of glazed wa ter col lec tors in kWth per 1,000 in hab it ants from 2000 to 2017

The fact that China suf fered ma jor mar ket de clines from 2014 to 2017 is also re flected in the mar ket pen e tra tion of glazed wa ter col -

lec tor in stal la tions per ca pita. The an nu ally in stalled ca pac ity rose from 3.5 kWth per 1,000 in hab it ants in 2000 and peaked at

32.8 kWth per 1,000 in hab it ants in 2013 and fell down to 18.9 kWth per 1,000 inhabitants in 2017.

In Eu rope, mar ket pen e tra tion peaked in 2008 with 5.9 kWth per 1,000 in hab it ants. The down ward trend be tween 2009 and 2013

seems to have sta bi lized from 2014 on and lies at 3.7 kWth per 1,000 in hab it ants in 2017.
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5.8 Mar ket de vel op ment of un glazed wa ter col lec tors be tween 2000 and
2017

With a newly in stalled ca pac ity of 1.5 GWth in 2017, un glazed wa ter col lec tors ac counted for 4.4 % of the to tal in stalled so lar ther -

mal ca pac ity (Figure 34). Com pared to the year 2016 the mar ket in creased slightly by 3.3 %.

The most im por tant mar kets for un glazed wa ter col lec tors in 2017 were the United States (536 MWth), Brazil (443 MWth), Aus tra lia

(298 MWth), Mex ico (80 MWth) and South Af rica (42 MWth), which ac counted for 92 % of the re corded un glazed wa ter col lec tor in -

stal la tions world wide. An other 2 % were in stalled in Can ada (12 MWth), Ger many (14 MWth) and Ar gen tina (7 MWth).

Fig ure 47: Global mar ket de vel op ment of un glazed wa ter col lec tors from 2000 to 2017

The un glazed wa ter col lec tor mar ket in the United States peaked in 2006 (1.01 GWth) and has al most halved since then (0.54 GWth in

2017). Nev er the less, the an nual global mar ket vol ume for un glazed wa ter col lec tors has re mained at a nearly con stant level be -

cause of the Bra zil ian mar ket, which en tered in 2007 and peaked in 2014 with 0.45 GWth. Aus tra lia has faced a mar ket de crease since

2010 and is now the third larg est mar ket for un glazed wa ter col lec tors be hind that of the United States and Brazil.
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6 Con tri bu tion to the en ergy sup ply and CO2 re duc tion in 2017

In this sec tion, the con tri bu tion of the to tal in stalled glazed and un glazed wa ter col lec tors in op er a tion to the ther mal en ergy sup -

ply and CO2 re duc tion is shown.

The ba sis for these cal cu la tions is the to tal glazed and un glazed wa ter col lec tor area in op er a tion in each coun try as shown in Table 6.

The con tri bu tion of the to tal in stalled air col lec tor ca pac ity in op er a tion in 2017 of 1.2 GWth was not taken into con sid er ation – with

a share of around 0.3% of the to tal in stalled col lec tor ca pac ity these col lec tors were omit ted from the cal cu la tion.

The re sults are based on cal cu la tions us ing the sim u la tion tool T-SOL ex pert 4.5, for each coun try. For the sim u la tions, dif fer ent

types of col lec tors and ap pli ca tions as well as the char ac ter is tic cli ma tic con di tions were con sid ered for each coun try. A more de -

tailed de scrip tion of the meth od ol ogy can be found in the ap pen dix (see Chapter 9).

The an nual col lec tor yield of all wa ter-based so lar ther mal sys tems for the sim u lated ap pli ca tions (swim ming pool, DHW for sin gle

fam ily houses, DHW for multi-fam ily houses and so lar combi sys tems) in op er a tion by the end of 2017 in the 68 re corded coun tries

was 389,7 TWh (= 1,403 PJ). This cor re sponds to a fi nal en ergy sav ings equiv a lent of 41.9 mil lion tons of oil and 135 mil lion tons of

CO2. The cal cu lated num ber of dif fer ent types of so lar ther mal sys tems in op er a tion was around 118 mil lion (Table 10).

The most im por tant ap pli ca tion for so lar ther mal sys tems is do mes tic hot wa ter heat ing (see sec tion 7.3), and there fore, this type

of ap pli ca tion ac counted for the high est sav ings in terms of oil equiv a lent and CO2. In 2017, 94 % of the en ergy pro vided by so lar

ther mal sys tems world wide was used for heat ing do mes tic hot wa ter, mainly by small-scale sys tems in sin gle-fam ily houses (68 %)

and larger ap pli ca tions at tached to multi-fam ily houses, ho tels, schools, etc. (26 %). Swim ming pool heat ing held a share of 4 % in

the con tri bu tion to the en ergy sup ply and CO2 re duc tion and the re main ing 2 % was met by solar combi-systems.

Fig ure 48: Share of en ergy sav ings and CO2 re duc tion by type of ap pli ca tion of glazed and un glazed wa ter col lec tors in op er a tion in 2017

Table 10 sum ma rizes the cal cu lated an nual col lec tor yields and the cor re spond ing oil equiv a lents and CO2 re duc tions of all wa -

ter-based so lar ther mal sys tems by the end of 2017.
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Coun try
To tal 

col lec tor area
[m²]

To tal 
ca pac ity 

[MWth]

Cal cu lated
num ber

of sys tems
Col lec tor yield 

[GWh/a]
Col lec tor yield 

[TJ/a]

En ergy 
sav ings
[toe/a]

CO2 re duc tion 
[tCO2e/a]

Al ba nia 232,215 163 49,247 164 590 17,613 56,853
Argentina 44,459 31 5,862 31 112 3,341 10,785
Aus tra lia 9,029,000 6,320 1,146,580 5,608 20,189 602,754 1,945,690
Aus tria 5,168,157 3,618 514,504 2,090 7,522 224,585 724,962
Bar ba dos 225,720 158 56,430 199 717 21,409 69,110
Bel gium 662,333 464 115,264 263 948 28,299 91,350
Bot swana 12,300 9 2,009 12 42 1,239 4,000
Brazil 14,873,401 10,411 4,453,502 9,705 34,938 1,043,096 3,367,115
Bul garia 140,050 98 24,372 69 248 7,416 23,940
Burkina Faso 3,450 2 218 3 12 345 1,115
Can ada 926,370 648 35,330 446 1,605 47,918 154,680
Cape Verde 1,783 1 159 2 6 171 552
Chile 332,728 233 69,039 230 828 24,718 79,789
China 477,880,000 334,516 81,000,660 267,870 964,331 28,790,825 92,936,784
Croatia 210,516 147 36,635 106 381 11,372 36,710
Cy prus 768,262 538 335,799 683 2,458 73,395 236,919
Czech Re pub lic 1,179,103 825 82,891 393 1,415 42,241 136,354
Den mark 1,640,567 1,148 98,081 684 2,463 73,548 237,414
Es to nia 16,020 11 2,788 6 23 691 2,231
Fin land 65,523 46 11,403 27 96 2,854 9,211
France (main land)+ 2,751,851 1,926 601,852 1,333 4,800 143,312 462,612
Ger many 19,625,580 13,738 2,304,796 7,991 28,768 858,886 2,772,484
Ghana 2,381 2 125 2 8 231 744
Greece 4,618,000 3,233 1,232,867 3,217 11,580 345,733 1,116,027
Hun gary 313,600 220 46,084 142 512 15,273 49,301
In dia 11,442,075 8,009 5,039,376 9,880 35,569 1,061,931 3,427,912
Ire land 363,551 254 84,138 152 548 16,360 52,810
Is rael 4,711,434 3,298 1,508,601 4,347 15,649 467,210 1,508,153
It aly 4,574,529 3,202 796,092 2,791 10,046 299,937 968,196
Ja pan 3,633,220 2,543 882,937 2,105 7,579 226,288 730,458
Jor dan* 1,260,506 882 223,109 1,194 4,297 128,286 414,108
Ko rea, South 1,870,685 1,309 428,574 971 3,495 104,334 336,789
Lat via 13,882 10 2,416 6 21 633 2,042
Leb a non 788,002 552 125,474 659 2,371 70,794 228,525
Le sotho 2,047 1 461 2 6 192 620
Lith u a nia 16,750 12 2,915 7 25 753 2,432
Lux em bourg 62,645 44 10,902 27 95 2,848 9,195
Malta 52,319 37 20,928 45 163 4,880 15,754
Mau ri tius** 132,793 93 88,529 113 408 12,183 39,325
Mex ico 3,918,677 2,743 462,964 2,242 8,070 240,945 777,771
Mo rocco* 451,000 316 60,900 383 1,378 41,146 132,821
Mo zam bique 2,286 2 349 2 7 203 656
Namibia 42,435 30 5,241 39 139 4,160 13,430
Neth er lands 650,270 455 156,932 261 938 28,007 90,407
New Zea land*** 159,645 112 32,703 99 355 10,592 34,191
Ni ge ria 924 1 353 1 3 87 281
North ern Mac e do nia 80,173 56 18,287 50 179 5,331 17,207
Nor way 44,199 31 2,203 16 59 1,749 5,645
Pal es tine 1,746,594 1,223 599,722 1,629 5,866 175,124 565,301
Po land 2,249,090 1,574 283,010 918 3,306 98,713 318,647
Por tu gal 1,059,365 742 192,036 818 2,944 87,907 283,762
Ro ma nia 189,490 133 32,976 105 377 11,247 36,306
Rus sia 24,049 17 1,297 10 36 1,075 3,469
Sen e gal 1,824 1 455 2 6 191 617
Slovakia 166,700 117 20,403 78 280 8,365 27,001
Slovenia 147,900 104 23,578 62 224 6,685 21,580
South Af rica 2,038,407 1,427 472,652 1,465 5,274 157,445 508,234
Spain 4,105,293 2,874 482,988 2,863 10,306 307,700 993,256
Swe den 544,814 381 41,365 199 717 21,402 69,085
Swit zer land 1,658,460 1,161 200,658 655 2,358 70,389 227,215
Tai wan 1,707,055 1,195 336,923 1,038 3,738 111,615 360,293
Thai land**** 157,536 110 36,001 132 476 14,212 45,876
Tu ni sia 970,142 679 286,020 871 3,135 93,609 302,171
Tur key 23,257,636 16,280 5,372,514 20,864 75,111 2,242,501 7,238,794
United King dom 799,719 560 129,590 286 1,029 30,721 99,168
United States 25,376,277 17,763 426,321 11,285 40,625 1,212,885 3,915,193
Uru guay 69,393 49 17,348 47 170 5,083 16,410
Zim ba bwe 41,725 29 17,761 36 128 3,822 12,337
All other coun tries (5%) 33,753,128 23,627 6,952,282 20,026 72,092 2,152,372 6,947,857
TOTAL 675,062,012 472,543 118,106,778 390,053 1,404,192 41,923,182 135,328,030

* To tal ca pac ity in op er a tion re fers to the year 2014 ** To tal ca pac ity in op er a tion re fers to the year 2015
*** To tal ca pac ity in op er a tion re fers to the year 2009 **** To tal ca pac ity in op er a tion re fers to the year 2016
+ The fig ures for France re late to main land France only, over seas ter ri to ries of France (DOM) are not con sid ered

Ta ble 10: Cal cu lated an nual col lec tor yield and cor re spond ing oil equiv a lent and CO2 re duc tion of glazed 

and un glazed wa ter col lec tors in op er a tion by the end of 2017
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In Chapters 6.1 to 6.3, the an nual col lec tor yield, en ergy sav ings and CO2 sav ings by eco nomic re gions and world wide are graphed.

6.1 An nual col lec tor yield by eco nomic re gion

In 2017, gross so lar ther mal col lec tor yields amounted to 389.7 TWh world wide (Table 10) and the ma jor share, 68 %, was con trib -

uted by do mes tic hot wa ter ap pli ca tions for sin gle-fam ily houses (Figure 48).

China ac counted for 69 % of the ther mal en ergy gains (267.9 TWh), Eu rope for 12 % (47.3 TWh) and the Rest of the World for 19 %

(74.5 TWh) (Figure 49).

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 49: An nual col lec tor yield of un glazed and glazed wa ter col lec tors in op er a tion in 2017

6.2 An nual en ergy sav ings by eco nomic re gion

The an nual fi nal en ergy sav ings amounted to 389.7 TWh or 41.9 mil lion tons of oil equiv a lent in 201718. This is cal cu lated us ing a uti -

li za tion ra tio of 0.8 for the ref er ence oil boiler, which is as sumed to be par tially re placed by a so lar ther mal sys tem (see meth od ol -

ogy Chapter 9.1)

The break down shows that China ac counted for 28.8 mil lion tons oil equiv a lent, Eu rope for 5.1 mil lion tons oil equiv a lent, and the

Rest of World for 8.0 mil lion tons oil equiv a lent (Figure 50).
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Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 50: An nual en ergy sav ings in oil equiv a lent by un glazed and glazed wa ter col lec tors in op er a tion in 2017

6.3 An nual con tri bu tion to CO2 re duc tion by eco nomic re gion

41.9 mil lion tons of oil equiv a lent cor re spond to an an nual CO2 emis sion re duc tion of 135.2 mil lion tons19. The break down shows

that China ac counted for 92.9 mil lion tons of CO2 equiv a lent, Eu rope 16.4 mil lion tons of CO2 equiv a lent, and the Rest of World 25.9

mil lion tons of CO2 equiv a lent (see Figure 51).

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 51: Con tri bu tion to CO2 re duc tion by un glazed and glazed wa ter col lec tors in op er a tion in 2017
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7 Dis tri bu tion of sys tems by type and ap pli ca tion in 2017

The use of so lar ther mal en ergy var ies greatly from re gion to re gion and can be roughly dis tin guished by the type of so lar ther mal

col lec tor used (un glazed wa ter col lec tors, evac u ated tube col lec tors, flat plate col lec tors, glazed and un glazed air col lec tors, con -

cen trat ing col lec tors), the type of sys tem op er a tion (pumped so lar ther mal sys tems, thermo siphon sys tems), and the main type of

ap pli ca tion (swim ming pool heat ing, do mes tic hot wa ter prep a ra tion, space heat ing, oth ers such as heat ing of in dus trial pro -

cesses, so lar dis trict heat ing or so lar ther mal cool ing).

In Chapters 7.1 to 7.3, the distribution of these sys tem types and ap pli ca tions are shown by dif fer ent eco nomic re gions for both the

cu mu lated ca pac ity in op er a tion in 2017 and the newly in stalled ca pac ity in 201720.

7.1 Dis tri bu tion by type of so lar ther mal col lec tor

In terms of the to tal wa ter col lec tor area world wide, evac u ated tube col lec tors dom i nated with a share of 71 % of the cu mu lated ca -

pac ity in op er a tion (Figure 52) and a share of 72 % of the newly in stalled ca pac ity (Figure 53). World wide flat plate col lec tors ac -

counted for 23 % of the cu mu lated ca pac ity in op er a tion (Figure 52) and 24 % of the newly in stalled ca pac ity (Figure 53). Un glazed

wa ter col lec tors ac counted for 6 % of the cu mu lated wa ter col lec tors in stalled world wide and for 4 % of the newly in stalled ca pac ity.

In all eco nomic re gions be sides China (evac u ated tube col lec tors) and North Amer ica (un glazed wa ter col lec tors) flat plate col lec -

tors are dominant.

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 52: Dis tri bu tion by type of so lar ther mal col lec tor for the to tal in stalled wa ter col lec tor ca pac ity in op er a tion by the end of 2017
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20 It is important  to note that the statistical information summarized in Chapters 6.1 to 6.4 is sometimes only based on rough expert estimations by country representatives, and

therefore, figures may deviate from those  published in previous editions of this report, particularly in reference to the cumulated installed capacity in operation by system type

and application.



Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Argentona, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 53: Dis tri bu tion by type of so lar ther mal col lec tor for the newly in stalled wa ter col lec tor ca pac ity in 2017

7.2 Dis tri bu tion by type of sys tem

World wide, more than three quar ters of all so lar ther mal sys tems in stalled are thermo siphon sys tems and the rest are pumped so lar

heat ing sys tems (Figure 54). Sim i lar to the dis tri bu tion by type of so lar ther mal col lec tor in to tal num bers, the Chi nese mar ket in -

flu enced the over all fig ures the most.  In 2017, 90 % of the newly in stalled sys tems were es ti mated to be thermo siphon sys tems

while pumped sys tems only ac counted for 10 % (Figure 55).

In gen eral, thermo siphon sys tems are more com mon in warm cli mates such as in Af rica, South Amer ica, south ern Eu rope and the

MENA coun tries. In these re gions thermo siphon sys tems are more of ten equipped with flat plate col lec tors, while in China the typ i -

cal thermo siphon sys tem for do mes tic hot wa ter prep a ra tion is equipped with evacuated tubes.

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 54: Dis tri bu tion by type of sys tem for the to tal in stalled glazed wa ter col lec tor ca pac ity in op er a tion by the end of 2017
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Sub-Sa hara Af rica: Bot swana, Burkina Faso, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 55: Dis tri bu tion by type of sys tem for the newly in stalled glazed wa ter col lec tor ca pac ity in 2017

7.3 Dis tri bu tion by type of ap pli ca tion

By the end of 2017, 675 mil lion square me ters of wa ter-based so lar ther mal col lec tors, cor re spond ing to a ther mal peak ca pac ity of

472 GWth, were in op er a tion world wide (Table 6). Out of these, 6 % were used for swim ming pool heat ing, 63 % were used for do mes -

tic hot wa ter prep a ra tion in sin gle-fam ily houses and 28 % were at tached to larger do mes tic hot wa ter sys tems for mul ti fam ily

houses, ho tels, hos pi tals, schools, etc. Around 2 % of the world wide in stalled ca pac ity sup plied heat for both do mes tic hot wa ter

and space heat ing (so lar combi-sys tems). The re main ing sys tems ac counted for around 1 % and de liv ered heat to other ap pli ca -

tions such as dis trict heat ing net works, in dus trial pro cesses or ther mally driven so lar cool ing ap pli ca tions (Figure 56). Con sid er -

ing typ i cal so lar ther mal sys tem sizes for the men tioned ap pli ca tions in the dif fer ent coun tries cov ered in this re port the num ber of

sys tems in op er a tion world wide is cal cu lated to be around 118 mil lion.

For an explanation of the re gional units please see fig ure 55

Fig ure 56: Dis tri bu tion of so lar ther mal sys tems by ap pli ca tion for the to tal in stalled wa ter col lec tor ca pac ity by eco nomic re gion in op er a tion 

by the end of 2017
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The newly in stalled wa ter-based so lar ther mal col lec tor area amounted to 49.5 mil lion square me ters, which cor re sponds to 34.6

GW of ther mal peak ca pac ity (Table 8).

Com pared to the cu mu lated in stalled ca pac ity, the share of swim ming pool heat ing was less for new in stal la tions (6 % of to tal ca -

pac ity and 3 % of newly in stalled ca pac ity). A sim i lar trend can be seen for sev eral years now for do mes tic hot wa ter sys tems in sin -

gle-fam ily homes: 63 % of to tal ca pac ity in op er a tion and 44 % of new in stal la tions in 2017 make this sys tem the most com mon

ap pli ca tion world wide but is show ing a down ward trend.

By con trast, the share of large-scale do mes tic hot wa ter ap pli ca tions ba si cally tends to in crease (28 % of to tal ca pac ity and 51 % of

newly in stalled ca pac ity). It can be as sumed that this mar ket seg ment took over some of the mar ket shares from both swim ming

pool heat ing and do mes tic hot wa ter sys tems in single-family homes.

The share of ap pli ca tions such as so lar dis trict heat ing and so lar pro cess heat is still on a low level of 1 % glob ally (Figure 57).

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Ghana, Le sotho, Mau ri tius, Mo zam bique, Namibia, Sen e gal, South Af rica, Zim ba bwe
Asia w / o China: In dia, Ja pan, South Ko rea, Tai wan Thai land
Latin Amer ica: Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: EU 28, Al ba nia, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA coun tries: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tine, Tu ni sia

Fig ure 57: Dis tri bu tion of so lar ther mal sys tems by ap pli ca tion for the newly in stalled wa ter col lec tor ca pac ity by eco nomic region in 2017
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8 Levelized cost of so lar ther mal gen er ated heat

In this chap ter Levelized Cost of so lar ther mal gen er ated heat for dif fer ent so lar ther mal sys tems and ap pli ca tions are sum ma rized.

The costs of so lar heat pre sented are based on a data col lected in 12 coun tries in 2016: Aus tra lia, Aus tria, Brazil, Can ada, China,

Den mark, France, Ger many, In dia, Is rael, South Af rica and Tur key.

Since sys tem costs have not changed sig nif i cantly in the past three years, the costs pre sented be low still pro vide a good in di ca tion.

The Levelized Cost of Heat (LCOHColl
21) shown here re fer to the en ergy yield of the col lec tor, but tak ing into ac count the to tal costs of

the re spec tive so lar ther mal system22.

Sys tem type Typ i cal col lec tor size [m²] LCOHColl €-ct/kWh
Pool heat ing sys tems 30 – 300 1
Thermo siphon do mes tic hot wa ter sys tems 2 – 4 7
Pumped do mes tic hot wa ter sys tems 4 – 6 12
Pumped do mes tic hot wa ter sys tems in multi-fam ily homes 50 8
So lar combi sys tems for hot wa ter prep a ra tion and space heat ing 15 – 40 14
So lar dis trict heat ing sys tems 10,000 4

Ta ble 11: Levelized Cost of so lar ther mal gen er ated heat for dif fer ent ap pli ca tions
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Dem on stra tion sys tem at Matopo Highschool in Zim ba bwe with a col lec tor area of 13 m². Photo: SOLTRAIN / AEE  INTEC

21 LCOHcoll: Levelized cost of heat based on the collector output and the system cost including operation and maintenance cost. For detailed information please see former editions

of this report.

22 For a detailed analysis and presentation of costs, see the editions 2017 and 2018 of Solar Heat Worldwide: http://www.iea-shc.org/solar-heat-worldwide-past

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


9 Ap pen dix

9.1 Meth od olog i cal ap proach for the en ergy cal cu la tion

In or der to ob tain the en ergy yield of so lar ther mal sys tems, the oil equiv a lent saved and the CO2 emis sions avoided, the fol low ing

pro ce dure was used:

• Only wa ter col lec tors were used in the cal cu la tions (un glazed wa ter col lec tors, flat-plate col lec tors and evac u ated tube col lec -

tors). Air col lec tors were not in cluded.

• For each coun try, the cu mu lated wa ter col lec tor area was al lo cated to the fol low ing ap pli ca tions (based on avail able coun try

mar ket data):

• So lar ther mal sys tems for swim ming pool heat ing

• So lar do mes tic hot wa ter sys tems for sin gle-fam ily houses,

• So lar do mes tic hot wa ter sys tems for mul ti fam ily houses in clud ing the tour ism sec tor as well as the pub lic sec tor (to sim plify

the anal y sis so lar dis trict heat ing sys tems, so lar pro cess heat and so lar cool ing ap pli ca tions were also al lo cated here), and

• So lar combi-sys tems for do mes tic hot wa ter and space heat ing for sin gle- and multi-fam ily houses.

• Ref er ence sys tems were de fined for each coun try and for each type of ap pli ca tion (pumped or thermo siphon so lar ther mal sys tem).

• The num ber of sys tems per coun try was de ter mined from the share of col lec tor area for each ap pli ca tion and the col lec tor area

de fined for the ref er ence sys tem.

Apart from the ref er ence ap pli ca tions and sys tems men tioned above, ref er ence col lec tors and ref er ence cli mates were de ter mined. 

On the ba sis of these bound ary con di tions, sim u la tions were per formed with the sim u la tion pro gram T-Sol [T-Sol, Ver sion 4.5

 Expert, Valentin Energiesoftware, www.valentin-software.com] and gross so lar yields for each coun try and each sys tem were ob -

tained. The gross so lar yields re fer to the so lar col lec tor heat out put and do not in clude heat losses through trans mis sion pip ing or

stor age heat losses23.

The amount of fi nal en ergy saved is cal cu lated from the gross so lar yields con sid er ing a uti li za tion rate of the aux il iary heat ing sys -

tem of 0.8. Fi nal en ergy sav ings are ex pressed in tons of oil equiv a lent (toe): 1 toe = 11,630 kWh.

Fi nally, the CO2 emis sions avoided by the dif fer ent so lar ther mal ap pli ca tions are quoted as ki lo grams car bon di ox ide equiv a lent

(kgCO2e) per tons of oil equiv a lent: 1 toe = 3.228 t CO2e24. The emis sion fac tor only ac count for direct emissions.

To ob tain an ex act state ment about the CO2 emis sions avoided, the sub sti tuted en ergy me dium would have to be as cer tained for

each coun try. Since this could only be done in a very de tailed sur vey, which goes be yond the scope of this re port, the en ergy sav ings

and the CO2 emis sions avoided there fore re late to fuel oil. It is ob vi ous that not all so lar ther mal sys tems just re place sys tems run -

ning on oil. This rep re sents a sim pli fi ca tion since gas, coal, bio mass or elec tric ity can be used as an en ergy source for the aux il iary

heating system instead of oil.

The fol low ing ta bles de scribe the key data of the ref er ence sys tems in the dif fer ent coun tries, the lo ca tion of the ref er ence cli mate

used and the share of the to tal col lec tor area in use for the re spec tive ap pli ca tion. Fur ther more, a hy drau lic scheme is shown for

each reference system.

SOLAR HEAT WORLDWIDE
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23 Using gross solar yields for the energy calculations is based on a definition for Renewable Heat by EUROSTAT and IEA SHC. In editions of this report prior to 2011 solar yields

calculated included heat losses through transmission piping and hence energy savings considered were about 5 to 15 % less depending on the system, the application and the

climate.

24 Source: Defra  / DECC 2013

www.valentin-software.com


9.1.1 Ref er ence sys tems for swim ming pool heat ing

The in for ma tion in Table 12 re fers to the to tal ca pac ity of wa ter col lec tors in op er a tion used for swim ming pool heat ing as re ported

from each coun try by the end of 2017.

Coun try* Ref er ence 
cli mate

Hor i zon tal
ir ra di a tion

[kWh/m²×a]

To tal col lec tor area
(swim ming pool)

[m²]

Col lec tor area
per sys tem

[m²]

To tal num ber of
sys tems

Spe cific so lar yield  
(swim ming pool)

[kWh/m²×a]

Ar gen tina Bue nos Ai res 1,748 9,318 200 47 471
Aus tra lia Syd ney 1,674 5,218,762 35 149,107 466
Aus tria Graz 1,126 585,853 200 2,929 283
Bel gium Brussels 971 30,889 200 154 262
Brazil Brasília 1,793 4,833,323 32 151,041 375
Bul garia So fia 1,188 6,531 200 33 320
Can ada Mon treal 1,351 540,907 25 21,636 386
Chile San ti ago de Chile 1,753 70,538 15 4,703 473
Croatia Zagreb 1,212 9,818 200 49 327
Cy prus Nicosia 1,886 1,852 200 9 508
Czech Re pub lic Praha 998 678,456 200 3,392 303
Es to nia Tallin 960 747 200 4 259
Fin land Hel sinki 948 3,056 200 15 256
France (main land) Paris 1,112 148,589 200 743 328
Ger many Würzburg 1,091 601,666 30 20,056 314
Greece Ath ens 1,585 215,365 200 1,077 427
Hun gary Bu da pest 1,199 35,217 10 3,522 344
In dia Neu-Delhi 1,961 114,421 16 7,151 529
Is rael Je ru sa lem 2,198 188,457 200 942 568
It aly Bo lo gna 1,419 213,338 200 1,067 442
Jor dan Amman 2,145 6,661 200 33 578
Ko rea, South Se oul 1,161 15,072 200 75 313
Lat via Riga 991 647 200 3 267
Leb a non Bei rut 1,935 7,880 17 478 522
Lith u a nia Vilnius 1,001 781 200 4 270
Lux em bourg Lux em bourg 1,037 2,922 200 15 280
Mex ico Mex ico City 1,706 1,399,528 200 6,998 311
Mo rocco Ra bat 2,000 18,040 200 90 539
Neth er lands Am ster dam 999 104,043 40 2,601 272
New Zea land Wellington 1,401 11,175 200 56 378
North ern Mac e do nia Skopje 1,381 802 20 40 372
Nor way Oslo 971 1,847 200 9 316
Pal es tine Je ru sa lem 2,198 69,864 200 349 593
Por tu gal Lis bon 1,686 5,297 200 26 421
Ro ma nia Bu cha rest 1,324 8,837 200 44 357
Rus sia Mos cow 996 96 200 0 269
Slovakia Bratislava 1,214 7,774 200 39 327
Slovenia Ljubjana 1,115 1,479 200 7 301
South Af rica Jo han nes burg 2,075 1,166,412 40 29,160 505
Spain Ma drid 1,644 205,265 200 1,026 472
Swe den Gothenburg 934 156,004 200 780 295
Swit zer land Zürich 1,094 277,229 200 1,386 277
Tai wan Tai pei 1,372 14,510 175 83 319
Thai land Bang kok 1,765 1,269 300 4 476
United King dom Lon don 943 287,099 200 1,435 254
United States LA, In di a nap o lis 1,646 20,301,021 200 101,505 387
Other (5%) 1,458 2,047,600 200 10,238 393

TOTAL 39,626,260 524,165

AVERAGE 1,411 161 393

*Coun tries not listed in this ta ble did not re port any share of col lec tors used for swim ming pool heat ing.

Ta ble 12: So lar ther mal sys tems for swim ming pool heat ing in 2017

Figure 58 shows the hy drau lic scheme of the swim ming pool ref er ence sys tem as used for the sim u la tions of the so lar en ergy yields.

Fig ure 58: Hy drau lic scheme of the swim ming pool ref er ence sys tem
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9.1.2 Ref er ence sys tems for do mes tic hot wa ter prep a ra tion in sin gle-fam ily houses

The in for ma tion in Table 13 re fers to the to tal ca pac ity of wa ter col lec tors in op er a tion used for do mes tic hot wa ter heat ing in

 single-family houses at the end of 2017 as re ported by each country.

Coun try Ref er ence 
cli mate

Hor i zon tal
ir ra di a tion
[kWh/m²×a]

To tal coll. area
(DHW-SFH)

[m²]

Coll. area
per sys tem

[m²]

To tal
num ber of

systems

Spe cific so lar 
yield (DHW-SFH)

[kWh/m² ×a]
Al ba nia Tirana 1,604 142,348 3 47,449 713
Ar gen tina Bue nos Ai res 1,748 22,230 4 5,557 777
Aus tra lia Syd ney 1,674 3,467,136 4 990,610 844
Aus tria Graz 1,126 2,151,494 6 358,582 451
Bar ba dos Grantley Ad ams 2,016 225,720 4 56,430 882
Bel gium Brussels 971 410,394 4 102,599 423
Bot swana Gaborone 2,161 7,380 4 1,845 961
Brazil Brasília 1,793 8,555,434 2 4,277,717 809
Bul garia So fia 1,188 86,778 4 21,694 524
Burkina Faso Ougadougou 2,212 477 4 119 983
Can ada Mon treal 1,351 40,760 6 6,793 556
Cape Verde Praia 2,096 535 4 134 932
Chile San ti ago de Chile 1,753 123,109 2 61,555 771
China Shang hai 1,282 310,622,000 4 77,655,500 592
Croatia Zagreb 1,212 130,440 4 32,610 539
Cy prus Nicosia 1,886 666,010 2 333,005 912
Czech Re pub lic Praha 998 255,040 5 54,264 385
Den mark Co pen ha gen 989 257,569 4 64,392 454
Es to nia Tallin 960 9,926 4 2,482 432
Fin land Hel sinki 948 40,599 4 10,150 441
France Paris 1,112 1,794,080 3 560,650 496
Ger many Würzburg 1,091 8,575,734 6 1,531,381 424
Ghana Accra 2,146 210 4 52 954
Greece Ath ens 1,585 2,861,401 3 1,144,560 772
Hun gary Bu da pest 1,199 175,491 5 35,098 473
In dia Neu-Delhi 1,961 10,011,816 2 5,005,908 882
Ire land Dub lin 949 327,195 4 81,799 423
Is rael Je ru sa lem 2,198 848,058 3 282,686 1,024
It aly Bo lo gna 1,419 2,834,466 4 708,616 661
Ja pan To kyo 1,175 3,483,910 4 870,977 586
Jor dan Amman 2,145 1,003,076 5 218,060 986
Ko rea, South Se oul 1,161 1,696,093 4 424,023 525
Lat via Riga 991 8,602 4 2,150 462
Leb a non Bei rut 1,935 468,861 4 117,215 860
Le sotho Maseru 2,050 641 2 320 911
Lith u a nia Vilnius 1,001 10,379 4 2,595 450
Lux em bourg Lux em bourg 1,037 38,816 4 9,704 450
Malta Luqa 1,902 52,319 3 20,928 868
Mau ri tius Port Louis 1,920 132,793 2 88,529 854
Mex ico Mex ico City 1,706 1,763,405 4 440,851 718
Mo rocco Ra bat 2,000 225,500 4 56,375 889
Mo zam bique Maputo 1,910 1,317 4 329 849
Namibia Windhoek 2,363 19,096 4 4,774 1,032
Neth er lands Am ster dam 999 409,670 3 146,311 433
New Zea land Wellington 1,401 127,716 4 31,929 647
Ni ge ria Abuja 2,007 661 4 165 892
North ern Mac e do nia Skopje 1,381 72,156 4 18,039 627
Nor way Oslo 971 1,535 6 256 430
Pal es tine Je ru sa lem 2,198 873,297 2 582,198 977
Po land War saw 1,024 1,574,363 6 262,394 397
Por tu gal Lis bon 1,686 736,259 4 184,065 804
Ro ma nia Bu cha rest 1,324 117,412 4 29,353 594
Rus sia Mos cow 996 3,319 4 830 443
Sen e gal Dakar 2,197 1,769 4 442 977
Slovakia Bratislava 1,214 103,291 6 17,215 481
Slovenia Ljubljana 1,115 137,547 6 22,925 424
South Af rica Jo han nes burg 2,075 841,978 2 443,146 1,009
Spain Ma drid 1,644 1,642,117 4 410,529 766
Swe den Gothenburg 934 40,801 4 10,200 383
Swit zer land Zürich 1,094 925,425 6 162,355 426
Tai wan Tai pei 1,372 1,602,412 5 333,836 616
Thai land Bang kok 1,765 142,833 4 35,708 854
Tu ni sia Tu nis 1,808 942,008 3 285,457 902
Tur key Antalya 1,795 21,397,025 4 5,349,256 910
United King dom Lon don 943 512,620 4 128,155 415
United States LA, In di a nap o lis 1,646 1,522,577 6 253,763 646
Uru guay Mon te vi deo 1,534 69,393 4 17,348 682
Zim ba bwe Harare 2,017 35,107 2 17,554 854
All other coun tries (5%) 1,407 27,097,102 4 6,774,275 626

TOTAL 424,479,028 111,208,774

AVERAGE 1,530 4 684

PS: pumped sys tem TS: thermo siphon sys tem PDS: pumped drain back sys tem

Ta ble 13: So lar ther mal sys tems for do mes tic hot wa ter heat ing in sin gle-fam ily houses by the end of 2017



Figure 59 shows the hy drau lic scheme used for the en ergy cal cu la tion for all pumped so lar ther mal sys tems and Figure 60 re fers to

the thermo siphon systems.

Fig ure 59, 60: Hy drau lic scheme of the do mes tic hot

wa ter pumped ref er ence sys tem for 

sin gle-fam ily houses and hydraulic

scheme of the do mes tic hot wa ter

thermo siphon ref er ence sys tem for 

sin gle-fam ily houses

For the Chi nese thermo siphon sys tems the ref er ence sys tem above was used, but in stead of a flat plate col lec tor as shown in

Figure 60 a rep re sen ta tive Chi nese vac uum tube col lec tor was used for the sim u la tion.

9.1.3 Ref er ence sys tems for do mes tic hot wa ter prep a ra tion in mul ti fam ily houses

The in for ma tion in Table 14 re fers to the to tal ca pac ity of wa ter col lec tors in op er a tion used for do mes tic hot wa ter heat ing in mul ti -

fam ily houses at the end of 2017 as re ported by each coun try.

Figure 61 shows the hy drau lic scheme of do mes tic hot wa ter ref er ence sys tem for mul ti fam ily houses as used for the sim u la tions of

the so lar en ergy yields. As op posed to small-scale do mes tic hot wa ter sys tems, all large-scale sys tems are as sumed to be pumped

so lar ther mal sys tems.

Figure 62 shows the hy drau lic scheme of do mes tic hot wa ter ref er ence sys tem for mul ti fam ily houses as used for the sim u la tions of

the so lar en ergy yields.

Fig ure 61, 62: Hy drau lic scheme of the do mes tic hot wa ter pumped ref er ence sys tem for mul ti fam ily houses and hydraulic scheme of the so -

lar-combi ref er ence sys tem for sin gle and mul ti fam ily houses

65

SOLAR HEAT WORLDWIDE



Coun try Ref er ence 
cli mate

Hor i zon tal 
ir ra di a tion
[kWh/m²×a]

To tal col lec tor area
(DHW-MFH)

[m²]

Col lec tor area per
sys tem

[m²]

To tal num ber of
sys tems

 Spe cific so lar yield
(DHW-MFH)
[kWh/m²×a]

Al ba nia Tirana 1,604 89,867 50 1,797 694
Ar gen tina Bue nos Ai res 1,748 12,912 50 258 730
Aus tra lia Syd ney 1,674 343,102 50 6,862 725
Aus tria Graz 1,126 401,281 50 8,026 505
Bel gium Brussels 971 93,316 50 1,866 405
Bot swana Gaborone 2,161 4,920 30 164 902
Brazil Brasília 1,793 1,484,644 60 24,744 658
Bul garia So fia 1,188 19,732 50 395 515
Burkina Faso Ougadougou 2,212 2,973 30 99 923
Can ada Mon treal 1,351 344,610 50 6,892 621
Cape Verde Praia 2,096 1,248 50 25 875
Chile San ti ago de Chile 1,753 139,080 50 2,782 732
China Shang hai 1,282 167,258,000 50 3,345,160 502
Croatia Zagreb 1,212 29,660 50 593 506
Cy prus Nicosia 1,886 88,137 50 1,763 750
Czech Re pub lic Praha 998 38,910 42 918 436
Den mark Co pen ha gen 989 1,325,578 50 26,512 413
Es to nia Tallin 960 2,257 50 45 401
Fin land Hel sinki 948 9,232 50 185 396
France Paris 1,112 809,182 20 40,459 489
Ger many Würzburg 1,091 2,317,596 50 46,352 472
Ghana Accra 2,146 2,171 30 72 896
Greece Ath ens 1,585 650,630 50 13,013 642
Hun gary Bu da pest 1,199 35,311 50 706 522
In dia Neu-Delhi 1,961 1,315,839 50 26,317 749
Ire land Dub lin 949 10,907 50 218 425
Is rael Je ru sa lem 2,198 3,674,919 3 1,224,973 917
It aly Bo lo gna 1,419 644,506 50 12,890 592
Ja pan To kyo 1,175 7,629 50 153 516
Jor dan Amman 2,145 250,769 50 5,015 801
Ko rea, South Se oul 1,161 139,236 50 2,785 485
Lat via Riga 991 1,956 50 39 414
Leb a non Bei rut 1,935 311,261 40 7,782 807
Le sotho Maseru 2,050 1,398 10 140 856
Lith u a nia Vilnius 1,001 2,360 50 47 418
Lux em bourg Lux em bourg 1,037 8,826 50 177 433
Mex ico Mex ico City 1,706 755,745 50 15,115 713
Mo rocco Ra bat 2,000 202,950 50 4,059 835
Mo zam bique Maputo 1,910 969 50 19 797
Namibia Windhoek 2,363 23,339 50 467 814
Neth er lands Am ster dam 999 104,043 40 2,601 418
New Zea land Wellington 1,401 15,965 50 319 585
Ni ge ria Abuja 2,007 263 1 188 838
North ern Mac e do nia Skopje 1,381 6,414 50 128 577
Nor way Oslo 971 16,791 50 336 406
Pal es tine Je ru sa lem 2,198 785,967 50 15,719 917
Po land War saw 1,024 562,273 50 11,245 447
Por tu gal Lis bon 1,686 317,810 40 7,945 705
Ro ma nia Bu cha rest 1,324 26,697 50 534 553
Rus sia Mos cow 996 19,480 50 390 416
Sen e gal Dakar 2,197 55 5 12 917
Slovakia Bratislava 1,214 23,486 50 470 507
Slovenia Ljubljana 1,115 1,479 50 30 477
South Af rica Jo han nes burg 2,075 30,017 87 345 866
Spain Ma drid 1,644 1,929,488 50 38,590 676
Swe den Gothenburg 934 55,201 50 1,104 430
Swit zer land Zürich 1,094 110,498 20 5,525 457
Tai wan Tai pei 1,372 90,132 30 3,004 518
Thai land Bang kok 1,765 11,726 80 147 737
Tu ni sia Tu nis 1,808 28,134 50 563 755
Tur key Antalya 1,795 1,860,611 80 23,258 749
United States LA, In di a nap o lis 1,646 3,552,679 50 71,054 687
Zim ba bwe Harare 2,017 6,618 32 207 842
All other coun tries (5%) 1,407 3,414,741 50 68,295 525

TOTAL 195,827,523 5,081,890

AVERAGE 1,520 46 631

Ta ble 14: So lar ther mal sys tems for do mes tic hot wa ter heat ing in mul ti fam ily houses by the end of 2017
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9.1.4 Ref er ence sys tems for do mes tic hot wa ter prep a ra tion and space heat ing in sin gle and

mul ti fam ily houses (so lar combi-sys tems)

The in for ma tion in Table 15 re fers to the to tal ca pac ity of wa ter col lec tors in op er a tion used for so lar combi sys tems in sin gle and in

mul ti fam ily houses at the end of 2017 as re ported by each coun try.

Coun try Ref er ence
cli mate

Hor i zon tal
ir ra di a tion
[kWh/m²×a]

To tal col lec tor
area (Combi 

sys tems) [m²]

Col lec tor area
per sys tem

[m²]

To tal num ber 
of sys tems

Spec. so lar yield
(Combi sys tems)

[kWh/m²×a]
Aus tria Graz 1,126 2,029,529 14 144,966 369
Bel gium Brussels 2,016 127,734 12 10,645 342
Bul garia So fia 1,793 27,009 12 2,251 418
Can ada Mon treal 2,212 93 12 8 476
Croatia Zagreb 1,282 40,599 12 3,383 426
Cy prus Nicosia 1,212 12,263 12 1,022 663
Czech Re pub lic Praha 1,886 206,697 9 24,317 351
Den mark Co pen ha gen 998 57,420 8 7,177 348
Es to nia Tallin 989 3,090 12 257 338
Fin land Hel sinki 960 12,636 12 1,053 334
Ger many Würzburg 1,112 8,130,583 12 707,007 378
Greece Ath ens 2,146 890,603 12 74,217 558
Hun gary Bu da pest 1,585 67,581 10 6,758 422
Ire land Dub lin 1,961 25,449 12 2,121 364
It aly Bo lo gna 2,198 882,220 12 73,518 499
Ja pan To kyo 1,419 141,681 12 11,807 414
Ko rea, South Se oul 2,145 20,283 12 1,690 409
Lat via Riga 1,161 2,677 12 223 349
Le sotho Maseru 1,935 8 12 1 721
Lith u a nia Vilnius 2,050 3,230 12 269 352
Lux em bourg Lux em bourg 1,001 12,081 12 1,007 365
Mo rocco Ra bat 2,000 4,510 12 376 704
Neth er lands Am ster dam 1,706 32,514 6 5,419 352
New Zea land Wellington 2,000 4,789 12 399 493
North ern Mac e do nia Skopje 1,037 802 10 80 486
Nor way Oslo 2,363 24,026 15 1,602 342
Pal es tine Je ru sa lem 999 17,466 12 1,455 773
Po land War saw 1,401 112,455 12 9,371 365
Ro ma nia Bu cha rest 971 36,544 12 3,045 466
Rus sia Mos cow 2,198 1,154 15 77 350
Slovakia Bratislava 1,686 32,149 12 2,679 427
Spain Ma drid 996 328,423 10 32,842 619
Swe den Gothenburg 2,197 292,808 10 29,281 389
Swit zer land Zürich 1,214 345,308 11 31,392 385
Thai land Bang kok 2,075 1,708 12 142 621
All other coun tries (5%) 1,145 1,193,684 12 99,474 403

TOTAL 15121806 1291332

AVERAGE 1588 12 448

Combi-sys tem: sys tem for the sup ply of do mes tic hot wa ter and space heat ing

Ta ble 15: So lar combi sys tem ref er ence for sin gle and mul ti fam ily houses and the to tal col lec tor area in op er a tion in 2017

9.2 Ref er ence col lec tors

9.2.1 Data of the ref er ence un glazed wa ter col lec tor for swim ming pool heat ing

h= 0.85 a1 = 20 [W / m²K] a2 = 0.1 [W / m² K²]

9.2.2 Data of the ref er ence col lec tor for all other ap pli ca tions ex cept for China

h = 0.8 a1 = 3.69 [W / m²K] a2 = 0.007 [W / m² K²]

9.2.3 Data of the Chi nese ref er ence vac uum tube col lec tor

h = 0.74 a1 = 2.5 [W / m²K] a2 = 0.013 [W / m² K²]

67

SOLAR HEAT WORLDWIDE



9.3 Meth od olog i cal ap proach for the cost cal cu la tion

The eco nomic per for mance of the in ves ti gated so lar ther mal sys tems in Chapter 8 is quan ti fied us ing the levelized cost of en ergy

(LCOE) ap proach (e.g., acc. to /25/). The idea of this ap proach is to com pare the to tal costs (C) re lated to an en ergy sup ply sys tem

with the re sult ing en ergy sup plied by this sys tem (E). Since both the costs as well as the en ergy sup plied are sub ject to the time

pref er ence of the in ves tors, both terms are dis counted at the in ter est rate r with an eco nomic as sess ment pe riod of t. LCOE are

calculated according to Eq. 1.

LCOE
 C r

 E r

t
t

t
t

t
t

t
t

ges

ges

=
× +

× +

-
=

-
=

å

å

(1 )

(1 )

1

1

(Eq. 1)

The cal cu la tion of levelized cost of so lar ther mal gen er ated heat LCOH in this re port is de rived from Equa tion 1 and may be ex pressed 

as the fol low ing:

LCOE
I  A r

 SE r
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(Eq. 2)

LCOH levelized cost of so lar ther mal gen er ated heat [€/kWh] I0 spe cific so lar ther mal sys tem costs incl. in stal la tion (excl. VAT and sub si dies) [€/m²gross]
At fixed and vari able O&M ex pen di tures in the year t [€/m²gross] SE so lar en ergy yield in the year t [kWh/m²gross]
r dis count (in ter est) rate [%] tges pe riod of use (so lar ther mal sys tem life time in years) [a]
t year within the pe riod of use (1,2,… tges)

All tech ni cal and eco nom i cal pa ram e ters of the in ves ti gated so lar ther mal sys tems are elab o rated for both the so lar loop and so lar

en ergy stor age. Con ven tional heat sup ply is not considered.

All spe cific bench mark fig ures are re ferred to gross col lec tor area in stalled (e.g., € / m²gross, kWh / m²gross).

Cost data re fer to end-user (cus tomer) prices ex clud ing value added taxes or sub si dies. So lar en ergy yield SE is re ferred to as

specific an nual ther mal en ergy de liv ered by the so lar ther mal col lec tor in kWh per m² gross col lec tor area in stalled (ther mal losses

in so lar loop pip ing and ther mal en ergy storage not considered).

Cal cu la tion of levelized cost of so lar ther mal gen er ated heat LCOHin this re port is based on fol low ing as sump tions for all systems:

• Dis count (in ter est) rate r =3 %

• An nual O&M ex pen di tures At = 0.5 % of spe cific costs incl. in stal la tion I0 in case of pumped sys tems

• An nual O&M ex pen di tures At = 0.25 % of spe cific costs incl. in stal la tion I0 in case of thermo siphon sys tems

• Pe riod of use (so lar ther mal sys tem life time) tges = 25 years for all pumped sys tems (ex cept China: 15 years) 

and 10 years for all thermo siphon sys tems (ex cept Aus tra lia: 15 years).
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9.4 Meth od olog i cal ap proach for the job cal cu la tion

The job cal cu la tion is based on a com pre hen sive lit er a ture study, in for ma tion pro vided by the China Na tional Re new able En ergy

Cen tre and IRENA as well as data col lected from dif fer ent coun try mar ket re ports. Based on this in for ma tion the fol low ing as sump -

tions were taken to cal cu late the number of full-time jobs:

In coun tries with high la bor cost, ad vanced au to mated pro duc tion of flat plate or evac u ated tube col lec tors and heat

storages – pumped sys tems with a to tal of 133 m² so lar col lec tor area have to be in stalled on av er age per full time job. In coun tries

with low la bor cost and ad vanced au to mated pro duc tion of evac u ated tube col lec tors and heat storages – thermo siphon sys tems

with a to tal of 87 m² so lar col lec tor area have to be in stalled per full time job on av er age. The same col lec tor area has to be in stalled

per full time job in coun tries with mainly man ual flat plate col lec tor pro duc tion and low la bor cost. For swim ming pool sys tems with

un glazed poly meric col lec tors or air col lec tors around 200 m² so lar collector area have to be installed per full time job.

The num bers pre sented are full time jobs and con sider pro duc tion, in stal la tion and main te nance of so lar ther mal systems.
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144 m² col lec tor area at Barnato Hall stu dent res i dences at the Uni ver sity of the Witwatersrand, South Af rica.
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9.5 Ref er ence cli mates

No. Coun try Ref er ence cli mate Hor i zon tal ir ra di a tion In clined ir ra di a tion Avg. Out side air temp.
[kWh/m²·a] [kWh/m²·a] [°C]

1 Al ba nia Tirana 1,604 1,835 13.5
2 Ar gen tina Bue nos Ai res 1,748 1,971 17.5
3 Aus tra lia Syd ney 1,674 1,841 18.1
4 Aus tria Graz 1,126 1,280 9.2
5 Bar ba dos Grantley Ad ams 2,016 2,048 27.4
6 Bel gium Brussels 971 1,095 10.0
7 Bot swana Gaborone 2,161 2,365 18.0
8 Brazil Brasília 1,793 1,838 22.0
9 Bul garia So fia 1,188 1,304 10.1
10 Burkina Faso Ouagadougou 2,212 2,270 25.0
11 Can ada Mon treal 1,351 1,568 6.9
12 Cape Verde Praia 2,096 2,168 23.6
13 Chile San ti ago de Chile 1,753 1,850 14.5
14 China Shang hai 1,282 1,343 17.1
15 Croatia Zagreb 1,212 1,352 11.3
16 Cy prus Nicosia 1,886 2,098 19.9
17 Czech Re pub lic Praha 998 1,111 7.9
18 Den mark Co pen ha gen 989 1,164 8.1
19 Es to nia Tallin 960 1,126 5.3
20 Fin land Hel sinki 948 1,134 4.6
21 France Paris 1,112 1,246 11.0
22 Ger many Würzburg 1,091 1,225 9.5
23 Ghana Accra 2,146 2,161 23.7
24 Greece Ath ens 1,585 1,744 18.5
25 Hun gary Bu da pest 1,199 1,346 11.0
26 In dia Neu-Delhi 1,961 2,275 24.7
27 Ire land Dub lin 949 1,091 9.5
28 Is rael Je ru sa lem 2,198 2,400 17.3
29 It aly Bo lo gna 1,419 1,592 14.3
30 Ja pan To kyo 1,175 1,287 16.7
31 Jor dan Amman 2,145 2,341 17.9
32 Ko rea, South Se oul 1,161 1,280 12.7
33 Lat via Riga 991 1,187 6.3
34 Leb a non Bei rut 1,935 2,132 19.9
35 Le sotho Maseru 2,050 2,290 15.2
36 Lith u a nia Vilnius 1,001 1,161 6.2
37 Lux em bourg Lux em bourg 1,037 1,158 8.4
38 Malta Luqa 1,902 2,115 18.7
39 Mau ri tius Port Louis 1,920 2,010 23.3
40 Mex ico Mex ico City 1,706 1,759 16.6
41 Mo rocco Ra bat 2,000 2,250 17.2
42 Mo zam bique Maputo 1,910 2,100 22.8
43 Namibia Windhoek 2,363 2,499 21.0
44 Neth er lands Am ster dam 999 1,131 10.0
45 New Zea land Wellington 1,401 1,542 13.6
46 Ni ge ria Abuja 2,007 2,051 25.7
47 North ern Mac e do nia Skopje 1,381 1,521 12.5
48 Nor way Oslo 971 1,208 5.8
49 Pal es tine Je ru sa lem 2,198 2,400 17.3
50 Po land War saw 1,024 1,156 8.1
51 Por tu gal Lis bon 1,686 1,875 17.4
52 Ro ma nia Bu cha rest 1,324 1,473 10.6
53 Rus sia Mos cow 996 1,181 5.9
54 Sen e gal Dakar 2,197 2,259 24.9
55 Slovakia Bratislava 1,214 1,374 10.3
56 Slovenia Ljubjana 1,115 1,231 9.8
57 South Af rica Jo han nes burg 2,075 2,232 15.6
58 Spain Ma drid 1,644 1,844 15.5
59 Swe den Gothenburg 934 1,105 7.2
60 Swit zer land Zürich 1,094 1,218 9.6
61 Tai wan Tai pei 1,372 1,398 20.8
62 Thai land Bang kok 1,765 1,898 29.1
63 Tu ni sia Tu nis 1,808 2,038 19.3
64 Tur key Antalya 1,795 1,958 18.4
65 United King dom Lon don 943 1,062 12.0
66 United States LA, In di a nap o lis 1,646 1,816 14.3
67 Uru guay Mon te vi deo 1,534 1,647 15.9
68 Zim ba bwe Harare 2,017 2,087 18.9

Ta ble 16: Ref er ence cli mates for the 68 coun tries sur veyed

Source: T-Sol ex pert ver sion 4.5 and Meteonorm ver sion 6.1 and Global So lar At las (The Worldbank Group 2016).
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9.6 Pop u la tion data

Ta ble 17: In hab it ants by the end of 2017 of the 68 sur veyed coun tries in al pha bet i cal or der

Data source: In ter na tional Data Base of the U.S. Cen sus Bu reau

Sub-Sa hara Af rica: Bot swana, Burkina Faso, Cape Verde Ghana, Namibia, Ni ge ria, Mo zam bique, Sen e gal, South Af rica, Zim ba bwe
Asia ex clud ing China: In dia, Ja pan, Ko rea South, Tai wan, Thai land
Latin Amer ica: Ar gen tina, Bar ba dos, Brazil, Chile, Mex ico, Uru guay
Eu rope: Al ba nia, EU 28, North ern Mac e do nia, Nor way, Rus sia, Swit zer land, Tur key
MENA Re gion: Is rael, Jor dan, Leb a non, Mo rocco, Pal es tin ian Ter ri to ries, Tu ni sia

Ta ble 18: In hab it ants per eco nomic re gion by the end of 2017

Data source: In ter na tional Data Base of the U.S. Cen sus Bu reau
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No Coun try 2017 Reg.
code

 1 Al ba nia 3,047,987 6
 2 Argentina 44,293,293 4
 3 Aus tra lia 23,232,413 3
 4 Aus tria 8,754,413 6
 5 Bar ba dos 292,336 4
 6 Bel gium 11,491,346 6
 7 Bot swana 2,214,858 1
 8 Brazil 207,353,391 4
 9 Bul garia 7,101,510 6
10 Burkina Faso 19,199,732 1
11 Can ada 35,623,680 8
12 Cape Verde 560,899 1
13 Chile 17,789,267 4
14 China 1,379,302,771 5
15 Croatia 4,292,095 6
16 Cy prus 1,221,549 6
17 Czech Re pub lic 10,674,723 6
18 Den mark 5,773,437 6
19 Es to nia 1,251,581 6
20 Fin land 5,518,371 6
21 France 67,106,161 6
22 Ger many 80,594,017 6
23 Ghana 27,500,000 1
24 Greece 10,768,477 6
25 Hun gary 9,850,845 6
26 In dia 1,281,935,911 2
27 Ire land 5,011,102 6
28 Is rael 8,299,706 7
29 It aly 62,137,802 6
30 Ja pan 126,451,398 2
31 Jor dan 10,248,069 7
32 Ko rea, South 51,181,299 2
33 Lat via 1,944,643 6
34 Leb a non 6,229,794 7
35 Le sotho 1,958,042 1
36 Lith u a nia 2,823,859 6
37 Lux em bourg 594,130 6

No Coun try 2017 Reg.
code

38 Malta 444,457 6
39 Mau ri tius 1,356,388 1
40 Mex ico 124,574,795 4
41 Mo rocco 33,986,655 7
42 Mo zam bique 26,573,706 1
43 Namibia 2,484,780 1
44 Neth er lands 17,084,719 6
45 New Zea land 4,510,327 3
46 Ni ge ria 198,346,055 1
47 North ern Mac e do nia 2,114,760 6
48 Nor way 5,320,045 6
49 Pal es tine 4,543,126 7
50 Po land 38,476,269 6
51 Por tu gal 10,383,790 6
52 Ro ma nia 21,529,967 6
53 Rus sia 142,257,519 6
54 Sen e gal 14,668,522 1
55 Slovakia 5,445,829 6
56 Slovenia 2,101,416 6
57 South Af rica 54,841,552 1
58 Spain 48,958,159 6
59 Swe den 9,960,487 6
60 Swit zer land 8,236,303 6
61 Tai wan 23,508,428 2
62 Thai land 68,414,135 2
63 Tu ni sia 11,403,800 7
64 Tur key 80,845,215 6
65 United King dom 64,769,452 6
66 United States 325,719,178 8
67 Uru guay 3,360,148 4
68 Zim ba bwe 13,805,084 1

All other coun tries (5%) 2,510,522,254 9

S So lar Ther mal 
World Sta tis tics

4,913,649,973 66%

S In hab it ants world 7,424,172,227

Re gion Code / Re gion S In hab it ants Share
1 Sub-Sa hara Af rica 363,509,618 5%
2 Asia excl. China 1,551,491,171 21%
3 Aus tra lia / New Zea land 27,742,740 0%
4 Latin Amer ica 397,663,230 5%
5 China 1,379,302,771 19%
6 Eu rope 757,886,435 10%
7 MENA Re gion 74,711,150 1%
8 United States / Can ada 361,342,858 5%
9 Other coun tries 2,510,522,254 34%
TOTAL 7,424,172,227 100%



9.7 Mar ket data of the pre vi ous years

The data pre sented in Chapters 5 to 8 were orig i nally col lected in square me ters. Through an agree ment of in ter na tional ex perts

the col lec tor ar eas of these so lar ther mal ap pli ca tions have been con verted and are shown in in stalled capacity as well.

Mak ing the in stalled ca pac ity of so lar ther mal col lec tors com pa ra ble with that of other en ergy sources, so lar ther mal ex perts from

seven coun tries agreed upon a meth od ol ogy to con vert in stalled col lec tor area into so lar thermal capacity.

The meth od ol ogy was de vel oped dur ing a meet ing with IEA SHC Programme of fi cials and ma jor so lar ther mal trade as so ci a tions in

Gleisdorf, Aus tria in Sep tem ber 2004. The rep re sented as so ci a tions from Aus tria, Can ada, Ger many, the Neth er lands, Swe den and

the United States as well as the Eu ro pean So lar Ther mal In dus try Fed er a tion (ESTIF) and the IEA SHC Programme agreed to use a fac -

tor of 0.7 kWth / m² to de rive the nom i nal ca pac ity from the area of installed collectors.

In or der to en sure con sis tency of the cal cu la tions within this re port the fol low ing ta bles pro vide data from the pre vi ous years. If

nec es sary, the num bers have been re vised in 2014 com pared to the data orig i nally pub lished in ear lier edi tions of this re port due to

changes in meth od ol ogy or the or i gin of the data for each country.

In the fol low ing Table 19, Table 20 and Table 21 these coun tries are marked ac cord ingly and in Chapter 9.8 (Ref er ences) the re -

spec tive data source is cited.
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Coun try Wa ter Col lec tors  [m²] Air Col lec tors  [m²] TOTAL
[m²]un glazed FPC ETC un glazed glazed

Al ba nia 20,574 544 21,118
Aus tra lia 400,000 169,000 18,700 30,000 1,000 618,700
Aus tria 890 134,260 2,320 270 137,740
Bar ba dos** 11,430 11,430
Bel gium 38,250 6,750 45,000
Bot swana 2,500 2,500
Brazil 610,066 767,311 25,055 1,402,432
Bul garia 5,100 500 5,600
Burkina Faso 932 139 1,070
Can ada 22,593 2,684 3,384 14,583 13,981 57,225
Cape Verde 160 160
Chile 10,045 25,114 10,502 80 45,741
China 5,500,000 38,000,000 200 43,500,200
Croatia 19,000 2,500 21,500
Cy prus 18,800 600 19,400
Czech Re pub lic 30,000 22,000 9,000 61,000
Den mark 250,000 1,000 251,000
Es to nia 1,000 1,000 2,000
Fin land 3,300 1,700 5,000
France (main land) 2,000 91,600 4,850 700 99,150
Ger many 25,000 731,000 75,000 831,000
Ghana 76 24 100
Greece 271,000 600 271,600
Hun gary 1,000 11,000 4,000 150 150 16,300
In dia+ 172,267 1,379,550 1,000 1,552,817
Ire land 12,716 9,951 22,667
Is rael 1,000 428,350 429,350
It aly 201,810 27,520 229,330
Ja pan 98,608 2,163 6,435 107,206
Ko rea, South 9,888 19,145 29,033
Lat via 1,580 330 1,910
Leb a non 21,348 32,628 53,976
Le sotho 70 140 210
Lith u a nia 800 1,400 2,200
Lux em bourg 4,700 750 5,450
Malta 800 200 1,000
Mau ri tius 8,880 8,880
Mex ico 104,000 130,000 111,000 345,000
Mo zam bique 136 48 32 216
Namibia 780 4,802 3 5,585
Neth er lands 2,621 17,548 3,971 24,140
Ni ge ria 58 90 35 184
North ern Mac e do nia 5,955 4,936 10,891
Nor way 516 80 596
Pal es tine 49,000 225 49,225
Po land 225,000 52,000 277,000
Por tu gal 45,304 830 46,134
Ro ma nia 170 6,800 11,000 17,970
Rus sia 716 32 748
Sen e gal 4 80 55 139
Slovakia 500 4,500 800 5,800
Slovenia 2,200 600 2,800
South Af rica 78,940 29,016 24,000 131,956
Spain 3,375 226,669 11,121 241,165
Swe den 82 5,036 1,535 6,653
Swit zer land 6,676 76,275 15,485 98,436
Tai wan 119,015 8,969 127,985
Thai land* 6,700 6,700
Tu ni sia 63,223 63,223
Tur key 1,071,070 1,024,665 1,000 2,096,735
United King dom 20,322 3,967 500 24,789
United States 835,744 162,189 8,361 10,500 11,000 1,027,794
Uru guay 6,003 6,003
Zim ba bwe 353 2,898 3,251
All other coun tries (5%) 112,401 596,644 2,154,086 3,086 1,790 2,868,006
TOTAL 2,248,019 11,932,872 43,081,712 61,719 35,795 57,360,117

* Re vised due to new / adapted da ta base in 2018.
** Based on So lar Wa ter Heat ing Techscope Mar ket Readi ness As sess ment - Re ports UNEP 2015.
+ The fig ures for In dia re fer to the fis cal year April 2015 to March 2016.

Ta ble 19: Newly in stalled col lec tor area in 2015 [m²]
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Coun try Wa ter Col lec tors [m²] Air Col lec tors [m²] TOTAL
[m²]un glazed FPC ETC un glazed glazed

Al ba nia 21,714 784 22,498
Aus tra lia 380,000 148,200 16,470 30,000 1,000 575,670
Aus tria 760 109,600 1,440 130 111,930
Bar ba dos** 11,430 11,430
Bel gium 39,000 7,500 46,500
Bot swana 2,500 2,500
Brazil 548,205 734,240 22,477 1,304,922
Bul garia 5,100 500 5,600
Burkina Faso 1,000 150 1,150
Can ada 22,008 1,303 2,367 10,438 100 36,216
Cape Verde 120 120
Chile 29,300 11,878 41,178
China 5,340,000 34,180,000 500 39,520,500
Croatia 19,000 2,500 21,500
Cy prus 62,170 62,170
Czech Re pub lic 30,000 22,000 9,000 61,000
Den mark 478,297 478,297
Es to nia 1,000 1,000 2,000
Fin land 3,333 1,667 5,000
France (main land) 2,000 64,530 2,580 800 69,910
Ger many 22,000 677,000 67,000 766,000
Ghana 76 24 100
Greece 272,000 600 272,600
Hun gary 1,000 9,000 3,000 100 100 13,200
In dia+ 150,476 1,050,383 1,200 1,202,059
Ire land 13,594 10,783 24,377
Is rael 1,000 420,000 421,000
It aly 183,647 25,043 208,690
Ja pan 70,559 1,582 6,435 78,576
Ko rea, South 10,686 18,286 28,972
Lat via 1,500 300 1,800
Leb a non 23,900 31,170 55,070
Le sotho 46 151 197
Lith u a nia 800 1,400 2,200
Lux em bourg 4,200 700 4,900
Malta 614 154 768
Mex ico 108,300 139,100 118,800 366,200
Mo zam bique 8 13 7 28
Namibia 780 5,370 30 6,180
Neth er lands 2,620 20,137 5,179 27,936
Ni ge ria 229 79 35 343
North ern Mac e do nia 6,466 5,993 12,459
Nor way 1,660 110 1,770
Pal es tine 49,000 225 49,225
Po land 111,700 3,700 115,400
Por tu gal 45,300 800 46,100
Ro ma nia 6,800 11,000 17,800
Rus sia 22 1,820 172 2 14 2,030
Sen e gal 4 80 55 139
Slovakia 8,000 1,600 9,600
Slovenia 2,300 400 2,700
South Af rica 67,428 32,207 26,640 126,275
Spain 3,321 201,793 7,076 1,250 1,250 214,690
Swe den 2,487 336 2,823
Swit zer land 5,654 51,150 9,895 66,699
Tai wan 94,370 5,784 100,154
Thai land* 2,680 2,680
Tu ni sia 67,738 67,738
Tur key 964,000 887,000 3,000 1,854,000
United King dom 10,920 3,011 500 14,431
United States 802,314 164,135 8,528 12,000 9,000 995,977
Uru guay 6,598 6,598
Zim ba bwe 32 8,954 8,986
All other coun tries (5%) 105,127 575,155 1,925,068 3,084 1,017 2,609,451
TOTAL 2,102,548 11,503,100 38,501,354 61,674 20,335 52,189,011

* Re vised due to new / adapted da ta base in 2018.
** Based on So lar Wa ter Heat ing Techscope Mar ket Readi ness As sess ment - Re ports UNEP 2015, 0 % growth as sumed in 2016.
+ In 2016 change from fis cal year to cal en dar year. Data re fer to April 2016 – De cem ber 2016

Ta ble 20: Newly in stalled col lec tor area in 2016 [m²]
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Coun try Wa ter Col lec tors [m²] Air Col lec tors [m²] TOTAL
[m²]un glazed FPC ETC un glazed glazed

Al ba nia 204,498 2,760 207,258
Aus tra lia 5,270,000 3,386,000 174,000 360,000 10,800 9,200,800
Aus tria 418,221 4,702,535 85,738 3,708 5,210,202
Bar ba dos** 214,290 214,290
Bel gium 45,000 494,083 89,250 628,333
Bot swana 9,500 9,500
Brazil 4,738,510 8,838,072 73,305 13,649,887
Bul garia 133,480 4,020 137,500
Burkino Faso 1,932 289 2,220
Can ada 806,664 70,365 48,436 406,579 48,985 1,381,029
Cape Verde 1,603 1,603
Chile 65,550 184,000 42,000 300 291,850
China 38,637,613 424,942,386 3,000 2,000 463,584,999
Croatia 200,017 10,075 210,092
Cy prus 2,213 660,120 24,800 687,133
Czech Re pub lic 598,000 439,214 129,298 1,166,512
Den mark 20,500 1,603,120 9,197 4,300 18,000 1,655,117
Es to nia 7,930 6,590 14,520
Fin land 11,800 36,667 18,333 66,800
France (main land) 120,280 1,914,750 183,620 6,600 1,100 2,226,350
Ger many 551,070 16,734,000 2,051,000 24,000 19,360,070
Ghana 1,663 611 2,274
Greece 4,476,000 21,600 4,497,600
Hun gary 17,300 210,700 70,100 2,450 2,100 302,650
In dia+ 3,638,933 6,284,893 11,400 9,935,226
Ire land 222,420 120,831 343,251
Is rael 37,000 4,597,434 4,634,434
It aly 43,800 3,775,766 589,803 4,409,369
Ja pan 3,436,185 67,025 525,149 4,028,359
Jor dan 5,940 982,482 272,084 1,260,506
Ko rea, South 1,686,558 165,060 1,851,618
Lat via 9,592 2,740 12,332
Leb a non 286,719 396,414 683,133
Le sotho 1,403 447 1,850
Lith u a nia 6,500 8,300 14,800
Lux em bourg 51,936 8,200 60,136
Malta 41,337 10,334 51,671
Mau ri tius 132,793 132,793
Mex ico 1,184,353 1,313,082 1,030,042 752 8,773 3,537,002
Mo rocco 451,000 451,000
Mo zam bique 144 61 1,181 1,386
Namibia 1,560 34,995 1,343 37,898
Neth er lands 100,564 517,991 33,650 652,205
New Zea land 7,025 142,975 9,644 159,645
Ni ge ria 288 169 70 527
North ern Mac e do nia 48,233 16,829 65,062
Nor way 1,849 37,478 4,052 200 4,106 47,686
Pal es tine 1,694,317 8,225 1,702,542
Po land 1,660,500 476,700 2,137,200
Por tu gal 2,130 990,522 27,480 1,020,132
Ro ma nia 340 97,000 77,150 800 175,290
Rus sia 137 20,203 3,251 2 64 23,657
Sen e gal 87 1,648 1,145 2,879
Slovakia 1,000 136,550 23,550 161,100
Slovenia 123,650 23,150 146,800
South Af rica 1,109,093 572,836 226,070 1,907,999
Spain 148,520 3,547,629 207,639 1,750 1,250 3,906,788
Swe den 170,410 301,674 72,070 544,154
Swit zer land 198,050 1,296,480 125,620 1,620,150
Tai wan 1,937 1,555,672 131,539 1,689,148
Thai land* 157,536 157,536
Tu ni sia 836,792 70,104 906,896
Tur key 15,933,182 5,399,454 8,570 21,341,206
United King dom 625,375 172,794 22,600 820,769
United States 22,116,619 2,821,556 154,711 111,068 61,500 25,265,453
Uru guay 58,842 58,842
Zim ba bwe 21,811 15,249 37,060
All other coun tries (5%) 1,989,241 7,210,795 23,361,151 48,877 38,118 32,648,182
TOTAL 39,784,821 144,241,319 467,588,003 977,548 762,569 653,354,261

* Re vised due to new / adapted da ta base in 2018.
** Based on So lar Wa ter Heat ing Techscope Mar ket Readi ness As sess ment - Re ports UNEP 2015.
+ In 2016 change from fis cal year to cal en dar year.

Ta ble 21: To tal col lec tor area in op er a tion by the end of 2016 [m²]
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9.8 Ref er ences to re ports and per sons who have sup plied the data

The pro duc tion of the re port, So lar Heat World wide – Edi tion 2019 was kindly sup ported by na tional rep re sen ta tives of the re corded

coun tries or other of fi cial sources of in for ma tion as cited be low.

COUNTRY CONTACT SOURCE
REMARKS

Al ba nia Dr. Eng. Edmond M. HIDO
EEC - Al ba nia-EU En ergy Ef fi ciency Cen tre (EEC)

EEC - Al ba nia-EU En ergy Ef fi ciency Cen tre

Ar gen tina Federico Pescio
ENERGÍA SOLAR TÉRMICA 

Instituto Nacional de Tecnología In dus trial (INTI) 

Energías Renovables

Centro de Investigación y Desarrollo en Energías Renovables

Censo Nacional de Energía So lar Térmica (baja
temperatura) Instituto Nacional de Tecnología
In dus trial (INTI)

Aus tra lia Dr. Da vid Ferrari
Tech ni cal Su per vi sor, Vic to rian En ergy Up grades 

Es sen tial Ser vices Com mis sion, Victoria

Es sen tial Ser vices Com mis sion, with data from
the Clean En ergy Reg u la tor and in dus try 
sur veys / in ter views
Out of op er a tion sys tems cal cu lated by Es sen tial Ser vices Com mis sion

Aus tria Werner Weiss
AEE - In sti tute for Sus tain able Tech nol o gies

Biermayr et al, 2018: In no va tive Energie -
technologien in Österreich – Marktentwicklung
2017 (Re port in Ger man)
Out of op er a tion sys tems cal cu lated by AEE INTEC

Bar ba dos Based on So lar Wa ter Heat ing Techscope Mar ket 
Readi ness As sess ment – Re ports, UNEP 2015
0 % growth as sumed in 2017

Bel gium ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

AEE INTEC

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018

Un glazed wa ter col lec tors: AEE INTEC re cord ings

Bot swana Dr. Edwin Matlotse
Bot swana Uni ver sity Es ti ma tion for new in stalled col lec tor area 2017 AEE INTEC

Brazil Marcelo Mesquita
Depto. Nac. de Aquecimento So lar da ABRAVA

DASOL ABRAVA
Out of op er a tion sys tems cal cu lated based on DASOL ABRAVA long

time re cord ings

Bul garia ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

AEE INTEC

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018

Un glazed wa ter col lec tors: AEE INTEC re cord ings 

Burkina Faso Kokouvi Edem N’Tsoukpoe
In ter na tional In sti tute for Wa ter and En vi ron men tal En gi neer ing

Ouagadougou, Burkina Faso

Rap port de l’étude de marché du solaire
thermique: pro duc tion d’eau chaude et de
séchage de produits agricoles, 2015
Es ti ma tion for new in stalled col lec tor area 2017 AEE INTEC

Can ada Reda Djebbar, Ph.D., P.Eng.
Nat u ral Re sources Can ada

Clear Sky Ad vi sors, April 2018 Re port 
„Sur vey of Ac tive So lar Ther mal Col lec tors, 
In dus try and Mar kets in Can ada (2017)“
Out of op er a tion sys tems con sid ered by NRC

Cape Verde Antúnio Barbosa Coun try Mar ket Re port on so lar ther mal heat ing 
sys tems, so lar dry ing and so lar cool ing, Sep -
tem ber 2015
In te grated 2019, new col lec tor area 2017 es ti ma tion AEE INTEC
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Chile Sven Harfagar Mandiola
División Energías Renovables

Ministerio de Energía / Gobierno de Chile

www.minenergia.cl/sst/
0 % growth as sumed in 2017

China Hu Runqing
Cen ter for Re new able En ergy De vel op ment - 

En ergy Re search In sti tute (NDRC)

CSTIF - Chi nese So lar Ther mal In dus try Fed er a tion
Out of op er a tion sys tems cal cu lated by CSTIF 

Croatia ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018

Cy prus Panayiotis Kastanias
Cy prus Em ploy ers and In dus tri al ists Fed er a tion

EBHEK So lar Ther mal Mar ket Anal y sis 2017-2018

Czech Re pub lic Ales Bufka
Min is try of In dus try and Trade

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018

Un glazed wa ter col lec tors: AEE INTEC re cord ings

Den mark ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

AEE INTEC
Jan-Erik Niel sen, Dan iel Trier, Planenergi

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Un glazed wa ter col lec tors: AEE INTEC re cord ings

Es to nia ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

Fin land Ville Maljanen
So lar En ergy Sta tis tics Fin land

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

France (main land) So lar Ther mal Mar kets in Eu rope - 
Trends and Mar ket Sta tis tics 2017, ESTIF 2018

John Hollick
SAHWIA - So lar Air Heat ing World In dus try As so ci a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018;
air col lec tors: John Hollick
Un glazed Ob servER’ 2018; So lar Ther mal Mar kets in Eu rope - Trends

and Mar ket Sta tis tics 2017, ESTIF 2018; air col lec tors: John Hollick

Ger many Marco Tepper
BSW - Bundesverband Solarwirtschaft e.V., 

data Bärbel Epp solrico

John Hollick
SAHWIA - So lar Air Heat ing World In dus try As so ci a tion

BSW - Bundesverband Solarwirtschaft e.V.
Air col lec tors: SAHWIA
FPC / ETC: BSW so lar long time re cord ings; un glazed wa ter col lec tors &

glazed air col lec tors: re cord ings AEE INTEC

Ghana Di vine Atsu
Koforidua Poly tech nic / 

De part ment of En ergy Sys tems En gi neer ing 7 % growth as sumed in 2017 (es ti ma tion AEE INTEC)

Greece Costas Travasoras (EBHE)
AEE INTEC,

Dr Vassiliki Drosou (CRES)

Costas Travasaros (EBHE)
So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018

Hun gary Pál Varga
MÉGNAP- Hun gar ian So lar Ther mal In dus try Fed er a tion

MÉGNAP- Hun gar ian So lar Ther mal In dus try
Fed er a tion
New and cu mu lated in stal la tions: Hun gar ian So lar Ther mal In dus try

Fed er a tion (MÉGNAP); pro vided by Pál Varga (per sonal estimation)

In dia Jaideep N. Malaviya
Malaviya So lar En ergy Con sul tancy

Malaviya So lar En ergy Con sul tancy (based on
mar ket sur vey)
New and cu mu lated in stal la tions based on sur vey from Malaviya So lar

En ergy Con sul tancy; out of op er a tion sys tems con sid ered, in 2016 re -

corded data changed from fis cal year to calendar year

www.minenergia.cl/sst/


Ire land Mary Hol land
Sus tain able En ergy Au thor ity of Ire land

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Cu mu lated cal cu lated by AEE INTEC based on new in stalled col lec tor

ar eas (So lar Ther mal Mar kets in Eu rope - Trends and Mar ket Sta tis tics

2017, ESTIF 2018)

Is rael Eli Shilton                                       / ELSOL

Bärbel Epp - solrico

ELSOL (Eli Shilton), data pro vided by Bärbel Epp
Cu mu lated col lec tor area cal cu lated by AEE INTEC based on new in stal -

la tion and re place ment fig ures from Eli Shilton (ELSOL)

It aly ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

AEE INTEC

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Cu mu lated area: ESTIF 2018 / share FPC-ETC: AEE INTEC / un glazed wa -

ter col lec tors: AEE INTEC

Ja pan EurObservEr 2018
So lar Sys tem De vel op ment As so ci a tion (SSDA)
Share FPC / ETC AEE INTEC

Jor dan AEE INTEC AEE INTEC
New in stal la tions: no new col lec tors for 2017 re ported

Cu mu lated in stal la tions by end of 2014

Ko rea, South Eunhee Jeong
Ko rea En ergy Man age ment Cor po ra tion (KEMCO)

Kyoung-ho Lee
So lar Ther mal and Geo ther mal Re search Cen ter

New and Re new able En ergy Re search Di vi sion

Ko rea In sti tute of En ergy Re search (KIER)

2017 New & Re new able En ergy Sta tis tics by the
Ko rea New & Re new able En ergy Cen ter, 2018

Lat via ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

Leb a non Tony Gebrayel, Rani Al Achkar
Leb a nese Cen ter for En ergy Con ser va tion (LCEC)

Leb a nese Cen ter for En ergy Con ser va tion
(LCEC)
Cu mu lated cal cu lated by AEE INTEC

Le sotho Bethel Busi ness
and Com mu nity De vel op ment Cen ter (BBCDC)

SOLTRAIN Study, Data pro vided by Puleng
Mosothoane

Lith u a nia ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

Lux em bourg ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

North ern 
Mac e do nia

Prof. Dr. Ilja Nasov
Na tional Uni ver sity St. Kiril and Metodij, 

Fac ulty for Nat u ral Sci ence, In sti tute of Phys ics, 

So lar En ergy Department

2017 data es ti ma tion of Ilya Nasov and other
so lar ex perts
New in stal la tions: es ti ma tion of Ilya Nasov and other so lar ex perts;

Cu mu lated in stal la tions: cal cu lated by AEE INTEC based on new 

in stal la tion figures

Malta Ing. Therese Ga lea
Sus tain able En ergy and Wa ter Con ser va tion Unit (SEWCU)

Min is try for En ergy and Health

Sus tain able En ergy and Wa ter Con ser va tion
Unit (SEWCU) based on data pro vided by the
Reg u la tor for En ergy and Wa ter Ser vices (REWS)

Mau ri tius Mrs Devika Balgobin
Stat is ti cian

En vi ron ment Sta tis tics Unit

Min is try of En vi ron ment and Sus tain able Development

Sta tis tics Mau ri tius
No new col lec tor area 2017; cu mu lated col lec tor area by end of 2015
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Mex ico Da vid Gar cia                                              / FAMERAC

Bärbel Epp
Solrico – So lar mar ket re search

(http://www.solrico.com/)

Glazed and un glazed wa ter col lec tors: 
FAMERAC - Re new able En ergy In dus try
Associationdata pro vided by Bärbel Epp
Air col lec tors: SAHWIA - So lar Air Heat ing World 
In dus try Association
Cu mu lated in stal la tions: cal cu lated by AEE INTEC 

Mo rocco Ashraf Kraidy                                                  / RECREEE - Re gional Cen ter 

for Re new able En ergy and En ergy Ef fi ciency No new col lec tor area 2017; cu mu lated col lec tor area by end of 2014

Mo zam bique Fabião Cumbe                                                   / ENPCT, E.P.

AEE INTEC 

es ti ma tion AEE INTEC
Cu mu lated in stal la tions cal cu lated by AEE INTEC 

based on new in stal la tion fig ures for 2017 es ti mated by AEE  INTEC

Namibia Fenni Shidhika
Namibia En ergy In sti tute 

Namibia Uni ver sity of Sci ence and Tech nol ogy

Namibia En ergy In sti tute
So lar Wa ter Heat ers-Sur vey 2017

Neth er lands André Meurink, Reinoud Segers
Sta tis tics Neth er lands (CBS)

Sta tis tics Neth er lands (CBS)
Newly in stalled ar eas: Sta tis tics Neth er lands based on sur vey of sales.

Mar ket Shares: Ex pert es ti mates Neth er lands En ter prise Agency and

Hol land Solar.

New Zea land No data avail able since 2010

Cu mu lated area in 2009

Ni ge ria Okala Nwoke
Na tional Cen tre for En ergy Re search and De vel op ment, 

Uni ver sity of Ni ge ria, Nsukka

Na tional Cen tre for En ergy Re search and 
De vel op ment, Uni ver sity of Nigeria
2017 data pro vided by Okala Nwoke plus 30 % ad di tional in stalled area

as sumed by AEE INTEC

Nor way Michaela Meir
Aventasolar

Solvarmeanlegg i Norge 2018 com mis sioned 
by The Nor we gian So lar En ergy Clus ter
(Solenergiklyngen), pro vided by Michaela Meir 
Cal cu lated by AEE INTEC based on new in stalled 2017 

(flat plate col lec tors: 4 % out of op er a tion con sid ered

Pal es tin ian 
Ter ri to ries

Mo ham med Mobayyed
EEU Di rec tor / Pal es tin ian En ergy Au thor ity

Abdallah Azzam
Pal es tin ian Cen tral Bu reau of Stat ics / Nat u ral Re source Sta tis tics

Pal es tin ian En ergy Au thor ity
Cu mu lated area cal cu lated by AEE INTEC 

(re place ments not con sid ered)

Po land Janusz Staroscik - Pres i dent
As so ci a tion of Heat ing Ap pli ances man u fac tur ers 

and Im port ers in Poland

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018

Por tu gal ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

Ro ma nia ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

Rus sia Dr. Se men Frid, Dr. Sophia Kiseleva
Mos cow State Uni ver sity

Prof. Vitaly Butuzov
Yuzhgeoteplo cor po ra tion, Krasnodar

Joint In sti tute for High Tem per a tures of 
Rus sian Acad emy of Scienses (JIHT RAS) 
Dr. Se men Frid, Sophia Kiseleva - Mos cow State
Uni ver sity, Vitaly Butuzov - Energytechnologies 
Ltd. (Krasnodar); the source of in for ma tion -
JIHT RAS.

Sen e gal Université Cheikh Anta DIOP Rap port de Marché du Solaire Thermique: Pro -
duc tion d’ Eau Chaude et Séchage de Produits
Agricoles: pro vided by T. Ababacar
7 % growth as sumed 2017 (es ti ma tion AEE INTEC)
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Slovakia ESTIF
Eu ro pean So lar Ther mal In dus try Fed er a tion

So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018
Glazed wa ter col lec tors: ESTIF, 2018 (es ti ma tion)

Slovenia Uni ver sity of Ljubljana
Fac ulty of Me chan i cal En gi neer ing

ESTIF – Eu ro pean So lar Ther mal In dus try Fed er a tion

Uni ver sity of Ljubljana, Fac ulty of Me chan i cal
En gi neer ing; Eco Fund, Slovenian En vi ron men tal 
Pub lic Fund; pro vided by Ciril Arkar

South Af rica Karin Kritzinger
Cen tre of Re new able and Sus tain able En ergy Stud ies

Uni ver sity of Stellenbosch

De part ment of En ergy, SESSA, Stellenbosch
Uni ver sity, Solco, GIZ, Sanedi, City of Cape Town 
Metro; pro vided by Karin Kritzinger

Spain Pascual Polo
ASIT - Asociación So lar de la In du stria Térmica

ASIT (So lar En ergy In dus try As so ci a tion of
Spain)
Out of op er a tion sys tems cal cu lated by ASIT

Swe den Prof. Jan-Olof Dalenbäck
Svensk Solenergi / CHALMERS

Svensk solenergi (So lar En ergy As so ci a tion of
Swe den)
So lar Ther mal Mar kets in Eu rope - Trends and
Mar ket Sta tis tics 2017, ESTIF 2018

Swit zer land http://www.swissolar.ch/ SWISSOLAR - Markterhebung Sonnenenergie
2017, Bundesamt für Energie 2018
Out of op er a tion sys tems cal cu lated by SWISSOLAR

Tai wan K.M. Chung
En ergy Re search Cen ter - Na tional Cheng Kung Uni ver sity

Bu reau of En ergy, Min is try of Eco nomic Af fairs,
R.O.C.
Out of op er a tion sys tems cal cu lated by Bu reau of En ergy, Min is try of

Eco nomic Af fairs, R.O.C.

Thai land Charuwan Phipatana-phuttapanta
De part ment of Al ter na tive En ergy De vel op ment and 

Ef fi ciency (DEDE), Min is try of Energy

GIZ study, De part ment of Al ter na tive En ergy
De vel op ment and Ef fi ciency (DEDE), 
Min is try of En ergy (Sub si dized systems)
Data for sub si dized sys tems, pro vided by Charuwan

Phipatana-phuttapanta, sin gle-fam ily houses es ti mated by AEE INTEC

based on GIZ study, no new col lec tor area in 2017

Tu ni sia Abdelkader Baccouche
Agence Nationale pour la Maîtrise de l’Energie (ANME)

ANME (Na tional Agency of En ergy Con ser va tion)

Tur key A. Kutay Ulke
Bural Heat ing Cor po ra tion Ltd.

John Hollick
SAHWIA - So lar Air Heat ing World In dus try As so ci a tion

Prof. Bulent Yesilata
GAP Re new able En ergy and En ergy Ef fi ciency Cen ter

Harran Uni ver sity

Wa ter col lec tors: A. Kutay Ulke, per sonal stud ies
Air col lec tors: SAHWIA
New in stal la tions: A. Kutay Ulke

cu mu lated in stal la tions: cal cu lated by AEE INTEC

con sid er ing 14 years life time

shares pro vided by Bulent Yesilata (2016)

United King dom Lethbridge Yehuda
De part ment of En ergy and Cli mate Change

Karl Sam ple
SICE / UK IEA So lar del e gate

John Hollick
SAHWIA - So lar Air Heat ing World In dus try As so ci a tion

UK So lar Trade As so ci a tion and ESTIF Re ports
col lated in BEIS an nual sur vey Ac tive So lar 2017 
sur vey,
Pro vided by Karl Sam ple,
air col lec tors pro vided by John Hollick
Cu mu lated ESTIF 2018; FPC / ETC cal cu lated by AEE INTEC; 

air col lec tors pro vided by John Hollick
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United States Les Nel son
IAPMO So lar Heat ing & Cool ing Pro grams

John Hollick
SAHWIA - So lar Air Heat ing World In dus try As so ci a tion

Wa ter Col lec tors and air col lec tors: IAPMO So lar
Heat ing & Cool ing Pro grams;
Air col lec tors: SAHWIA
New in stal la tions: DOE / SEIA / IAPMO; 

To tals: cal cu lated by AEE INTEC con sid er ing 25 years life time

Uru guay Min is try of In dus try, En ergy and Min ing Min is try of In dus try, En ergy and Min ing, 
pro vided by Martín Scarone

Zim ba bwe Sam son Mhlanga
Na tional Uni ver sity of Sci ence and Tech nol ogy, Bulawayo

Dr. Anton Schwarzlmüller
Do mes tic So lar Heat ing un pub lished sta tis tics
SOLTRAIN sur vey (un pub lished sources)
Cu mu lated 2017 cal cu lated by AEE INTEC

9.9 Ad di tional lit er a ture and web sources used

The fol low ing re ports and sta tis tics were used in this re port.

• Bundesamt für Energie (BFE): Markterhebung Sonnenenergie 2017 - Teilstatistik der Schweizerischen Statistik der

erneuerbaren Energien; pre pared by SWISSOLAR, Thomas Hostettler, Bern, Swit zer land July 2018

• Bundesministerium für Verkehr, In no va tion und Technologie (BMVIT): In no va tive En ergy Tech nol o gies in Aus tria - 

Mar ket De vel op ment 2017; pre pared by Pe ter Biermayr et al, Vi enna, Aus tria June 2018

• Bundesverband Solarwirtschaft e.V. (BSW-So lar): Statistische Zahlen der deutschen Solarwärmebranche (Solarthermie) 2017; 

ac cessed De cem ber 2018

• ClearSky Ad vi sors Inc.: Sur vey of Ac tive So lar Ther mal Col lec tors, In dus try and Mar kets in Can ada (2017); 

Pre pared by ClearSky Ad vi sors Inc., Dr. Reda Djebbar, Nat u ral Re sources Can ada, March 2018

• Eu ro pean So lar Ther mal In dus try Fed er a tion (ESTIF): So lar Ther mal Mar kets in Eu rope, Trends and Mar ket Sta tis tics 2017; 

Bel gium - Brussels; November 2018

• IRENA: Re new able En ergy and Jobs: An nual Re view 2018

• Weiss, W. (2003) Wirtschaftsfaktor Solarenergie, Wien

• Weiss, W., Biermayr, P. (2006) Po ten tial of So lar Ther mal in Eu rope, pub lished by ESTIF

• Lehr, U. et.al (2015) Beschäftigung durch erneuerbare Energien in Deutsch land: Ausbau und Betrieb, heute und morgen 

The fol low ing on line sources were used in this re port:

http://www.anes.org/anes/index.php http://www.aderee.ma/

http://www.asit-solar.com/ http://www.dasolabrava.org.br/

http://www.solarpowereurope.org/home/ http://www.giz.de/

http://www.iea-shc.org/ http://www.irena.org/

http://www.mnre.gov.in/ http://www.ome.org/

http://www.olade.org/ http://www.ren21.net/

http://sahwia.org/ http://www.solar-district-heating.eu/

http://www.solarwirtschaft.de/ http://www.solrico.com/

http://www.solarthermalworld.org/ http://www.swissolar.ch/
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