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Solrico – global solar market research network published 
more than 1,600 news since 2008 on…
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Increasing number of concentrating collector manufacturers
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SHIP Supplier World map
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Cost trend in Mexico

Five suppliers with 109 projects 

of which 74 % are SHIP plants 

the rest central hot water, 

including stationary and 

concentrating collectors

LCOH of 4 US-cent/kWh due to 

superior solar resource in 

Mexico and a mature supply 

chain 

Hardly any economies of scale, 

average system size 135 kW

Charts created by IRENA

Preliminary version
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2017 

107 SHIP 

systems with 

153 MWth

➢
120 MW Miraah in 

Oman

➢
Mexico (39), India 

(22), China (19)

Solar industrial heat: It´s a tough business
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2018 

99 SHIP 

systems with 

39 MWth

➢ 51 SHIP plants in 

Mexico

➢ Mexico (51), China 

(15), Germany (9), 

India (5)

2019 

86 SHIP 

systems with 

251 MWth

➢ 180 MW Miraah

➢ China (26), 

Mexico (26), 

Germany (11), 

India (7)

2020 

74 SHIP 

systems with 

92 MWth

China (30), Mexico 

(16), Germany (10), 

India (3)

Source: Annual surveys within Solar Payback
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Solar industrial heat: It´s a tough business

Source: Annual surveys within Solar Payback



Largest SHIP projects with concentrating collector technologies 2020
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Installation 

site

Size of solar 

field [m2 / 

kW]

Technology 

provider

Type of 

collector

Application Commissio

ning date

Nibbixwoud, 

Netherlands

15,000 m2

10.5 MWth

G2 Energy, 

Netherlands

Flat plate Heating 

Freesia farm 

greenhouses

April 2020

Sanya, 

Hainan, 

China

6,645 m2

4.6 MWth

Linuo

Paradigma, 

China

Vacuum 

tube

Process heat July 2020

Ganzhou, 

Tibet, China

5,500 m2

3.9 MWth

Vicot, 

China

Parabolic 

trough

Preheat for 

agricultural 

drying

May 2020

Lhasa, Tibet, 

China

5,000 m2

3.5 MWth

Sunrain, 

China

Vacuum 

tube

Heating 

agricultural 

greenhouses

September 

2020

Izmir, Turkey 5,000 m2

3 MWth

Soliterm, 

Germany

Parabolic 

trough

Process 

heat for 

packaging 

company

September 

2020

Photo: Vicot

Photo: Solimpeks



117,000 m2 parabolic trough collector field under construction in China
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Source: Inner Mongolia XuChen Energy 

https://bit.ly/3vqyoYh

See also: https://www.solarthermalworld.org/news/worlds-

largest-solar-district-heating-plant-concentrating-collectors

https://bit.ly/3vqyoYh


Page 12

“We see real added value from this approach, 
as our data is going to help inform policy 
makers and will assist modelers trying to 
incorporate different solar heat technologies 
into their scenarios.”

Michael Taylor, Senior Analyst, Renewable Cost Status and 
Outlook at IRENA
162 countries are member at IRENA

Transparent yields are added value

All charts in this presentation are preliminary, and subject 

to change.



Database

Country Number of 

projects

Source Average size of 

project 

Average 

yield 

[kWh/m2

aperture]

Representative number 

of data points?

Austria 103 Climate and Energy 

Funds

274 kW 476 Yes

China 58 Four suppliers 1,745 kW 618 No

Denmark 55 Four suppliers 10,146 kW 485 Yes

France 14 Varies sources 1,466 kW 678 No

Germany 215 BAFA 185 kW 530 Yes

India 80 Five suppliers 250 kW 806 Unclear

Mexico 109 Five suppliers 139 kW 898 Yes

Spain 227 IDEA and two 

suppliers

82 kW 898
No (as data was delivered 

averaged per year)

Turkey 37 Three suppliers 786 kW 823 Yes, for large scale 

above 500 m2
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Central hot water preparation

Number of 
projects

25 53 28 221 (multiple 
systems

36

Average yield 594 kWh/m2 845 kWh/m2 908 kWh/m2 898 kWh/m2 (fixed 
value by IDAE

823 kWh/m2

(Solar Keymark)

LCOH for central hot water systems (all collector technologies)

All central hot water systems are 

included above 50 m2 (different 

collector types)

Lowest LCOH in India and Turkey 

with around 2 US-ct/kWh.

Different cost structure (e.g. labor

costs) in Mexico and India 

explains cost differences, while 

systems have the same size.

Spain is still significantly higher 

with 7 US-ct/kWh but with the 

same level of irradiance

Chart created by IRENA

Preliminary version of chart

China               India              Mexico        Spain           Turkey



Database

71 plants with concentrating

collectors (totalling at 100 MW) 

47 projects with parabolic trough, 

and 12 each with Linear Fresnel 

and dish

69 % of them in India and Mexico

9 projects up to 75 °C

49 projects 75 °C up to 150 °C

13 projects up to 400 °C

Observation: Total installed costs are 

difficult to plot, because kW/m2 differs 

significantly from region to region

~ 0.8 kW/m2 in India

~ 0.6 kW/m2 in Europe

~ 0.4 kW/m2 in Mexico
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Total installed costs of concentrating SHIP
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~ 960 USD/kW

589 EUR/m2

Total installed costs (left) / LCOH (right) of concentrating SHIP projects worldwide without India

Around 60 projects with 

concentrating collectors 

worldwide

Total installed costs are 

equal between process 

heat liquid and process 

heat steam, but LCOH 

values go up, because 

yields are lower at 

higher temperatures

Conversion factor is used:

EUR/m2 = 0.6132 US/kW



LCOH of concentrating SHIP
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LCOH of concentrating SHIP projects worldwide (includes India) 

34 EUR/MWh

61 EUR/MWh

84 EUR/MWh

33 EUR/MWh

All others includes projects in 

Europe plus some concentrating 

SHIP plants outside Europe which 

were realised with German 

technology (only projects outside 

India / Mexico)

Average costs lower in non

OECD countries

43 projects 11 projects 17 projects 49 projects
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Economy of scales

A statistically robust economies of 

scale curve based on costs of 115 

solar district heating projects of 

which 97 % are in Austria, 

Germany and Denmark

The 110 MW plant in Silkeborg, 

Denmark, is included in the curve 

calculation but outside the chart

Clear evidence of economies of 

scale in district heating: 14 % per 

doubling of plant size

Chart created by IRENA

Preliminary version of chart
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Thanks for your attention!
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