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Abstract	  
 

For the reason of energy shortage and reduce emission, people begin to pay more 

attention to the sustainable energy such as solar energy. One of the applications of 

solar energy is to heat water. The article is to description and analysis the present 

solar heating industry in both China and Sweden. By discussing the following aspects, 

present technology, market condition, collector types, product prices, national policies 

and subsidies, conclude the present condition and predict the development tendency 

of solar heating in China and Sweden. Meanwhile, due to the different condition in 

China and Sweden, we go through several aspects such as geographic positions, 

population and land area, collector types, prices, market sales and policies, discussing 

and analyzing the probably contributing factors.  
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Introduction	  

Background	  

Since the Third Industrial Revolution, human society in economy and technology has 

developed unprecedentedly but a series of problems have arisen at the same time. One 

main problem is energy shortage due to the conventional energy structure which relies 

on large supply of fossil fuels. As shown in Fig.1 the world energy consumption by 

fuel from the year 1870 to 2030, fossil fuels, as well known as Coal, Oil and Gas, are 

the dominant energy sources till today.  

 

 

Figure	  	  1	  Fuel	  mix	  in	  world	  energy	  consumption	  [1]	  

With the economic rebound in OECD countries and uninterrupted boom conditions in 

non-OECD countries, the world primary energy consumption in 2030 is expected to 

increase 1.6% p.a. compared to the year 2011.[1] The world total energy consumption 

in 2050 will double compared to the year 2005 which will be 10553 Mtoe/yr under 

Baseline Scenario (business as usual scenario). [2]   

 

However, the conventional fossil fuels are exhaustible. They cannot keep pace with 

the increasing energy demand in future. As stated in BP Statistical Review of World 

Energy 2013, the world proved reserves of oil, gas and coal at the end of 2012 were 

1668.9 billion barrels, 187.3 trillion cubic meters and 860.938 billion tonnes 

separately which only sufficient to meet 52.9 years, 55.7 years and 109 years of 

global production. [3] 



What’s more, unrestricted large consumption of fossil fuels leads to various long term 

environmental problems. Greenhouse gases, as emissions from consumption of fossil 

fuel, have been proved to affect the earth’s ambient temperature. Global warming, as 

one of the most serious environmental problem, has been paid more and more 

attention. In current dire circumstances, conversion of energy structure by using 

renewable energy instead of conventional fossil fuel is vital important and essential.  

 

Solar energy, as one of renewable energy, is the most abundant, inexhaustible and 

clean source till date.  Even though only a little fraction of solar radiation will 

received on the surface of the earth due to the absorption, reflection and scattering of 

the atmosphere, solar power is sufficient for energy demand in human society. Parida 

et al. once mentioned, “The power from sun intercepted by the earth is about 1.8×1011 

MW, which is many times larger than the present rate of all the energy consumption.” 

[4] Besides, solar radiation is indeed the principal source of much renewable energy. 

As Charr et al. expressed that the sun could provide 10,000 times the energy needed 

on the planet every day. All the earth’s renewable energy sources are in one way or 

another derived from solar power (as shown in Fig.2). [5] As a result, utilization of 

solar energy has vital significant in future. 

 

Figure	  	  2	  Solar	  origin	  of	  renewable	  energy	  [6]	  



When considering the utilization of the solar energy, one important way is to 

transform solar radiation into heat energy, which is so called solar thermal 

technologies. It is regarded as the most economical way among all the renewable 

energy systems. [7] The history of human using the sun as a source of heat can be 

traced back to 2500 years ago. The ancient Greek scientist Archimedes used shields to 

concentrate sunlight in order to set fire to Rome’s wooden ships and the Romans built 

bath houses in the face of the sun to capture its heat. As early as 1767, the first solar 

collector was built by Swiss scientist Horace de Saussure and the first commercial 

solar water heater was invented and patented by Clarence Kemp in 1891. In 1909, 

William J. Bailey invented and patented a solar hot water heater that separated into 

two parts: a solar thermal collector with copper coils and an insulated storage unit 

which is basically the prototype for the flat-plate collector used nowadays. The 

technology of vacuum tube collectors was first introduced by Emmet at the beginning 

of the twentieth century and was promoted by E. Speyer into practical and 

commercial in 1965. Based on the rapidly developing technologies in types and 

selective surfaces of collectors and growing interests in solar thermal utilization, the 

manufacture of solar water heaters (SWH) began in the early 60s and quickly 

expanded and developed to largely mature market all over the world at present. [8] [9] 

[10][11] 

Solar	  collectors	  technologies	  

Due to the dispersibility of solar radiation, people must think a way to concentrate it. 

Therefore, solar collectors are kernel subsystems in all kinds of solar utilization 

devices. Solar collectors are kind of heat exchangers that transform solar energy to the 

heat transfer medium. Though not the terminal product, they are the key components 

of any kinds of solar systems. Solar collectors are devices which can absorb solar 

radiation and convert it into heat. The heat is then transferred to a working fluid with 

low freezing point which is usually air, water or oil. Therefore, the solar energy is 

collected and carried by the circulating fluid to the hot water or space conditioning 

equipment directly, or to thermal energy storage tank. [11] [12] 

Solar collectors can be classified by different kinds of methods, such as type of heat 

transfer medium, the direction of solar radiation changed when go into the daylight 

opening, whether the solar collector track the sun, the vacuum space, operation 



temperature range, plate material etc. Flat plate collectors and evacuated tube 

collector are used most widespread. 

There are some applications can use both flat plate collectors and evacuated tube 

collectors, which include solar water heating systems, solar space heating and cooling, 

solar refrigeration, industrial process heat, solar desalination, solar thermal power 

system,  

Flat plate solar collector has a simple structure and can be built in a wide variety of 

designs. The advantage is that it can collect as much solar energy as possible at the 

lowest possible total cost. Comparing to the evacuated tube collector, it has higher 

pressure-bearing capacity and larger absorption area. [11] The high temperature 

operation and very low radiation heat losses make evacuated tube collector idea for 

solar water heating, solar space heating and other applications. The structure with 

tubular, iron-free cover glass and vacuum within protect the absorber coating and all 

structure materials from corrosion and adverse weather conditions. Besides, heat 

losses are minimized and the vacuum tube envelope ensures high collector durability 

and steady performance. [13]  

Purpose	  

On a global scale, the total solar hot water capacity in the end of 2012 has reached 

282 GWth approximately for all collector types. The installed capacity of glazed water 

collectors has reached 255 GWth which is increased around 31% compared with 195 

GWth in the year 2010 and has increased with an average 15% growth rate during the 

five-year period 2008-2012. [14] China and Europe are considered as the two main 

active strengths in worldwide solar thermal market which command about 90% of the 

market share for all types of collectors.  

Solar hot water collectors are used in various aspects and more than 56 countries all 

over the world not only for domestic and commercial buildings such as schools, hotels, 

hospitals but also for industrial and agricultural applications. While for households 

alone, there’re more than 70 million households worldwide are using solar collectors 

for water heating and most of them are in China. [15] China ranks highest in the 

annual investment and production of solar water collector in 2012, followed by 

Turkey, Germany, India and Brazil. In addition, China topped again the total capacity 



of solar water collector in 2012 followed by Germany, Turkey, Brazil and India. [14] 

The study towards to solar thermal utilization in China started from 1970s while the 

rapidly development of solar water heating industry was since 1995. During the past 

30 years, China from zero-base country needed importing equipment from other 

country has leap to the biggest solar water heater (SWH) manufacture and sell country 

in the world. China, as the great emerging powers in renewable energy, is chosen to 

be one of study case in this paper. What’s recently condition of SWHs market in 

China? What kind of SWHs active in the market? What are the prices of these SWHs 

in China? Why does the market prosperity in China? Why evacuated SWH popular 

than flat plate SWH in China? Why the prices of SWHs so competitive in 

international market? How’s the future of SWHs market in China? How to keep and 

develop the flourish SWHs market in China? The answers shall be revealed 

progressively in this paper.  

For the other study case, Sweden as the one of European countries with remarkable 

achievements in renewable promotion is chosen. Even though the total installed 

capacity of the European market has reached 28.3 GWth in 2012 which increased 7.7% 

compared with the year 2011, the newly installed capacity keep decreasing for four 

years in a row since the peak year 2008. What’s more, the contributions to the whole 

European market vary hugely from country to country. For instance, Germany as the 

leading country is way ahead other countries while Sweden only accounts about 2% 

of the installed capacity in Germany. [16] By discovering the condition of solar 

thermal market and policies adopted in Sweden, the impacts and trends of the whole 

European market may observe.   

What are the differences in solar thermal market between Sweden and China? What 

kinds of factors contribute to the differences? How to make the best of solar thermal 

by playing their own advantages? Through comparison and discussion between the 

two countries, answers could be found.  

 

 



Method	  
The main method used in this paper is case study. China and Sweden as two cases 

were chosen.  Development in solar thermal market based on two main types of solar 

collectors in each case was described. Besides, the comparison between the two cases 

gives the differences between them and analyzes the causing reasons. Future tendency 

of each case could be predicted. 

In the description of each case, other research methods are also used in order to give 

an objective evaluation such as literature reviews. By looking through various 

scientific articles from published academic journals, information related in solar 

thermal technologies and markets could be used to prove the standpoints in this paper. 

The mainly pathway to access these articles is from online database by Internet but 

documentary materials are also involved.  

Besides, interviews are one important way to acquire information. Face to face 

interview with Mattias Gustafsson who has worked with renewable energy more than 

ten years in Gävle Energi give the authors many useful links and practical information 

about Swedish thermal market. On-line interview with some sellers in Chinese solar 

collector manufacturer offer information regarding to prices of solar collectors.  

In addition, Random sampling as one sampling techniques is used to analysis the 

prices in solar thermal market. One is used in selecting the four solar water heater 

companies in China and nine solar collector companies in Sweden so as to reflect 

overall prices in two different markets. The other is used for analyzing the average 

market price of evacuated solar water heaters in China by choosing 20 products for 

each company.  

 

 

 

 



Result	  and	  Discussion	  

Solar	  heating	  industry	  in	  China	  

Solar	  radiation	  intensity	  	  

As can be seen from Figure 3, the intensity of solar radiation is different in China. The 

strongest solar radiation kilowatt per meter square per day is happened in the 

southwest area, which is from 7.0 to 9.0. The middle area is less strong than the 

southwest area and varies from 3.0 to 7.0. The east area is the weakest part that only a 

few areas are between 2.0 and 4.0, with most areas are less than 2.0. 

 

Figure	  	  3	  	  Direct	  solar	  radiation	  in	  China	  [17]	  

 

There is a table might can explain more clearly than the figure above, which classify 

the regions of China into five types depending by the annual sunshine duration. 

Meanwhile, it tells the equal content aboard to make a comparison.  



Table	  1	  annual	  sunshine	  duration	  of	  China	  

Region 
Type 

Annual 
sunshine 
duration 

(h/a) 

Annual total 
radiation 

(MJ/m2.a) 

Standard coar-
fired needed 
with same 
Heat (kg) 

Mainly regions (provinces) 
included 

Equal 
content 
abroad 

First 
class 

3200-3300 6680-8400 225-285 
North Ningxia, North Gansu, 

South Xinjiang, West Qinghai, 
West Tibet 

India, 
Pakistan 

Second 
class 

3000-3200 5852-6680 200-225 

Northwest Hebei, North Shanxi, 
South Inner Mongolia, South 
Ningxia, Middle Gansu, East 

Qinghai, Southeast Tibet, south 
Xinjiang   

Djakarta of 
Indonesia  

Third 
Class 

2200-3000 5016-5852  

Shandong, Henan, Southeast 
Hebei, South Shanxi, North 

Xinjiang, Jilin, Yunnan, North 
Shanxi, Southeast Gansu, 

South Guangdong 

 

Fourth 
class 

1400-2000 4180-5016  

Hunan, Guangxi, Jiangxi, 
Zhejiang, Hubei, North Fujian, 

North Guangdong, South 
Shanxi, South Anhui  

Milan in 
Italy 

Fifth 
Class 

1000-1400 3344-4180  Most of Sichuan, Guizhou 
Paris, 

Moscow 

Share	  of	  solar	  water	  heaters	  and	  development	  process	  

In China, three kinds of water heaters are popular in the market, which are electric 

water heater, gas water heater and solar water heater. In 2001, the market occupancy 

of solar water heater is only 15.2% of the total market, and gas water heater is the 

main trend which stands 54.8%. Two years later, gas water heater began to decrease, 

and the market occupancy electric water heater and solar water heater increased at the 

same time. Until 2008, solar water heater has increased extremely which is up to 50.8% 

of the market. Meanwhile, the total market occupancy of both electric water heater 

and gas water heater is 49.2%. Moreover, the continued growth of solar water heater 

showed clearly in Figure 4. In 1999, the yearly output is only 5 million square meters 

and it increased to 49million m2 in 2010 which is about 10 times than its in 1999. At 

the same time, the ownership of solar water heater is also increasing with 23% 

average growth rate (see Figure 6). According to the trends of yearly output and 

possessing capacity that showed in Fig.5 and Fig.6, the IAR Team of Made-In-

China.com forecast that the ownership and yearly output of solar water heater will 

amount to 200 and 60 million square meters in the year of 2011 separately. 

[19][20][21] 



 
Figure	  	  4	  Market	  occupancy	  of	  three	  types	  solar	  water	  heater	  

 
Figure	  	  5	  The	  yearly	  output	  of	  solar	  water	  heater	  from	  1999	  to	  2010(unit: million square	  

meters)	  

 

Figure	  	  6	  The	  possessing	  capacity	  of	  solar	  water	  heater	  from	  2003	  to	  2010(unit:	  million	  square	  meters)	  
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International	  market	  	  

The production of solar water heater has been broken through 310 million square 

meters until 2008, which stand 76% of world production. The total quantities are 120 

million square meters, which stand 56% of world quantities. Annual production 

values are more than 43 billion RMB and export earnings are 120 million dollars. 

Until 2009, the annual productions of Chinese solar water collector are twice more 

than Europe and four times more than North America. Meanwhile, China has shaped 

a huge industrial chain with raw material processing, solar collector tubes, solar 

collectors, solar water heaters and marketing management, installation services, 

machining operations and installation kit, which can match each other. China is the 

biggest solar water heater production country in the world [22] 

In addition to prosperous situation of domestic solar water heater market, Chinese 

solar water heater has spread from domestic to abroad. As shown in Table 1, the 

accumulative quantity of exported solar water heater is 421,473 and the accumulative 

amount of money is 78 million dollars in the first seven months of 2011 which has 

increased 36.4% and 23.2% with the same period last year separately. Besides, the 

unit price of exported solar water heater reflects an upward trend between January and 

July in 2011. The average unit price per exported solar water heater is 184.8 dollars 

(Table 3). The distribution of the countries that have exported to could be found in the 

pie chart (Fig.7). On the base of export amount, the largest export country is South 

Africa which account for about 19% of the total export amount and followed by 

Mexico, Turkey, U.S.A and other countries. 
Table	  2	  The	  quantity	  and	  money	  of	  exported	  solar	  water	  heater	  in	  2011 (Jan-‐July)[23]	  

 
Month Quantity Amount of money 

(thousand 
dollars) 

Increasing 
percentage in 
quantity (±%) 

Increasing  
percentage in  

money  
(±%) 

January 63,534 10,758.0 71.2 28.1 
February 40,595 6,004.5 35.3 -2.7 
March 77,045 11,984.5 37.7 33.5 
April 71,899 13,488.9 49.1 20.2 
May 62,361 12,250.2 20.7 23.5 
June 50,371 10,789.9 4.7 15 
July 55,668 12,373.7 46.7 38.2 
Sum 421,473 77,649.7 36.4 23.2 



 

Table	  3	  The	  unit	  price	  of	  exported	  solar	  water	  heater	  in	  2011	  (Jan-‐Jul)[24]	  

Month Unit price of export (dollar/per) 
January 169.3 
February 147.9 

March 155.6 
April 187.6 
May 196.4 
June 214.2 
July 222.3 

Average 184.8 

 

 

Figure	  	  7	  Distribution	  countries	  of	  Exported	  solar	  water	  [25]	  

Domestic	  market	  

There are three main types of solar water heater activated in the market, which are 

evacuated solar water heater, flat plate solar water heater and simple solar water 

heater. Among that, the first two are the mainstream products. In China, evacuated 

solar water heaters have indigenous intellectual property take the leading in market 

share. As Table 4 shows, the market occupancy of evacuated tube solar water heater is 

keep increasing with simple type solar water heater declined sharply from 1999 to 

2005 and even though there is a small growth in 2005, flat plate solar water heater 

still has a trend of decreasing at the same time. The main reason is that the thermal 

property of domestic flat plate solar collector is lower than that in abroad. Besides, the 

straight insert solar water heater simple construction and the cost of evacuated tube 
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South	  Africa	  
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USA	  

Korea	  

India	  

Australia	  

Lebanon	  



reduced by a large margin makes the evacuated solar water heater suitable for the 

china’s condition. Therefore, it is received widely used. [26] 

Table	  4	  	  Market	  occupancy	  of	  three	  solar	  water	  heaters	  [26]	  

Year Evacuated Tube 
(%) 

Flat plate (%) Simple type (%) 

1999 55 33 12 
2001 77.5 16.4 6.1 
2003 87.5 11.3 1.2 
2004 87.8 11.1 1.1 
2005 87 12 1.0 
 

With the trend intensifying in 2007, simply type solar water heaters gradually 

withdrawn from the market. The yearly output of evacuated tube solar water heater is 

21.9million square meters which accounts for 95.35% of the total output and the 

yearly output of flat plate solar water heater is 1.069 million square meters which 

accounts for only 4.65%. There are three types of evacuated tubes included in 

evacuated tube solar water heaters which are all-glass evacuated tube, heat pipe 

evacuated tube and U-pipe evacuated tube. The market occupancy of them showed in 

Figure 9. Obviously, all-glass evacuated tube is the most popular type of evacuated 

solar water heater which occupies 94% of the total, followed by heat pipe evacuated 

tube and U-pipe evacuated tube. [27] 

 

Figure	  	  8	  Market	  occupancy	  of	  different	  types	  of	  evacuated	  tube	  solar	  water	  heater	  

 

As Renewables 2010 global status report states [28], China is not only dominating the 

word market for solar water heating but also the leader of world market in solar water 

heater manufacturing. In 2010, the Chinese solar water heater manufacturers produced 

94%	  

4%	   2%	  
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49 million m2 of collector area. According to various different kinds and levels of 

standards, there are more than 5000 companies of solar water heater exist in Chinese 

market. However, only approximately 20 companies were active internationally, 

which are also the largest companies such as Himin, Linuo Ritter, Sangle, Sunrain, 

Tsinghua, Haier. The macro-market of Chinese solar water heater presents a bit of 

confused and chaotic. Both of the brand and market concentration are relatively low 

and as a result, the market occupancy of the top 20 companies is less than 50%. [29]  

The website “readsolar”[30] made a survey of the solar thermal market according to 

performance in the first half year of 2013. They chose 100 manufacturers in the solar 

energy industry dense region such as Shandong, Beijing, Jiangsu, Zhejiang，

Guangdong, Hebei etc. The survey shows that the collector area of the 6 months is 

25.9 million square meter, during which evacuated tubes stands for 88.39% and flat 

plate stands for 11.61%. Retail market is 15.5 million m2 (evacuated tube 98% and 

flat plate 2%) shares 59.85% and project market is 10.4 million m2(evacuated tube 

72.53% and flat plate 27.47%), which shares 40.15% of the market.[30] 

 

Figure	  	  9	  Share	  of	  Solar	  water	  heater	  market	  

According to the sales, there are 4 manufacturers more than 500 million RMB, 13 

manufacturers are between 100 and 200 million RMB, 36 manufacturers are between 

50 and 100 million RMB. [30]  

Solar	  water	  heater	  prices	  analysis	  	  

In order to analysis the market price conditions of solar water heater in China, four 

typical companies are chosen as the epitome of the whole solar water heater market in 

China which are Himin, Tsinghua, Haier and Ecoo. Himin is the leader of Chinese 
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solar thermal industry and also the first solar enterprise which was introduced to the 

whole world at the Unit Nations. [31]. Tsinghua regards as the leader of vacuum 

coating technology is relying on the powerfully scientific research capability of 

Tsinghua University. [32] Haier is the largest household appliances trademark in the 

world. As native company in China, it is also plays important role in the solar water 

heater industry. [33] At last but not the least, Ecoosolar as the international solar 

project supported by World Bank financing has grown up among the leaders of 

Chinese solar industry. The fourth International Solar Cities World Congress in 2010 

was hold at its headquarters. [34]  

After looking through the official websites, the market prices of solar water heaters 

belonged to the chosen four companies have been collected. There are 50 kinds of 

products from Himin, 25 products from Tsinghua, 28 products from Haier and 33 

products from Ecoosolar which are all household vacuum tube solar water heaters. At 

the same time, all the subsidized countryside prices of the four companies according 

to the Home Appliance Subsidy Program for Rural Areas have been collected from 

the government website. [35]  

The number of the products that won the bid in the Home Appliance Subsidy Program 

of the four companies is 47, 31, 38 and 33 separately. The tables listed all the 

collected data of four companies in details can be found in appendix. There is a 

phenomenon should be notice that one certain capacity sometimes has two or three 

prices which is because the different numbers of tube and materials. 

The following figures show the number of products within different price intervals, 

which are obviously to notice the price distribution of each company and is clearly to 

compare the price distribution between market price and subsidized countryside price. 

First is the price distribution of Himin solar water heaters (Fig.10). The market prices 

of 50 products are all above 7000RMB and the largest concentration of prices is in 

price interval 10000-20000RMB which accounts for more than half of total products. 

About 34% of total products have price higher than 20000RMB. It’s not hard to see 

that Himin is aimed at high-end market. That’s also the reason why half of subsidized 

countryside products fall within interval 4000-5000RMB which is the highest price 

interval for the limited highest subsidized price 5000RMB. 



 

Figure	  	  10	  Price	  distribution	  of	  Himin	  solar	  water	  heater	  

For Tsinghua solar water heater, the market prices are spread more evenly which can 

be seen from Figure 8. The prices of all 25 products are lower than 10000RMB and 

almost even distribution over each interval between 3000-9000RMB except one 

product in both the minimum and maximum intervals. For the subsidized countryside 

prices, around 19% products have price between 2000-3000RMB and the rest of 

products are almost equally split by interval 3000-4000RMB and interval 4000-

5000RMB. 

 

Figure	  	  11	  Price	  distribution	  of	  Tsinghua	  solar	  water	  heater	  
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Figure 12 shows the price distribution of Haier solar water heater. Compared with the 

first two companies, prices of Haier solar water heaters are more affordable. The 

highest market price is even no more than 7000RMB and interval 4000-5000RMB has 

the most products which nearly 40% of the total, followed by interval 3000-

4000RMB and interval 5000-6000RMB. The populist prices are also embodied in 

subsidized countryside products. Haier has the most products won the bid in the 

Home Appliance Subsidy Program among the four companies and there are 2 

products which have prices even lower than 2000RMB. Both the price intervals 2000-

3000RMB and 4000-5000RMB have around 34% of total subsidized countryside 

products and around 26% are fall into interval 3000-4000RMB.  

 

 

Figure	  	  12	  Price	  distribution	  of	  Haier	  solar	  water	  heater	  

 

When it comes to Ecoo solar water heater, the distribution is relatively comprehensive 

in terms of market price. Even though Ecoo has products in low prices such as 4 

products in interval 2000-3000RMB and around 24% products have prices lower than 

5000RMB, interval has the greatest concentration is 10000-20000RMB which has 12 

products and products have prices above 8000RMB account for more than half of the 

total products. The higher price is also reflected in subsidized countryside products. 

The highest price interval of subsidized countryside interval 4000-5000RMB has the 

most subsidized products which take place in over 50% of the total.  
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Figure	  	  13	  Price	  distribution	  of	  Ecoo	  solar	  water	  heater	  

 

As the description above, the number of products of each company is different. In 

order to keep the average market price not be guided by the company has the most 

products; the number of products of each company should be controlled as a fix 

quantity. As a result, 20 products of each company has been chosen by random 

sampling (Appendix 2) and the average market price distribution of total 80 products 

over 7 price intervals is shown as below (Fig. 14).  

 

Figure	  	  14	  Average	  market	  price	  distribution	  represents	  Chinese	  solar	  thermal	  market	  
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The figure as a whole can be seen clearly that the number of products is inversely 

proportional to the price interval. Except the last two intervals, the number of 

products is decreasing with the price intervals increasing. There are around 71% of 

total products have the prices lower than 11000RMB, 22.5% have the prices between 

11000RMB and 20000RMB and only 5% have the prices above 20000RMB. Price 

interval 2000-5000RMB has the most products among all the intervals which have 30 

products accounts for 37.5% of the total. The average market price of the whole solar 

heater market in China could be evident from the figure above. The price range of the 

whole market fluctuates widely due to large amounts of products in the market. Most 

solar water heaters are very practical with relatively lower price and the upscale solar 

water heaters with higher prices are not so popular in China. 

Coincidentally, the result showed consistent with the research done by the Internet 

consumer research center (ZDC) of an authoritative quotation website ZOL. In the 

2010-2011 annual research report of China water heater market, solar water heaters 

have prices between 2000-4999RMB was regarded as the mainstream in the market. 

As the pie chart (Fig.15) shows, price interval 3000-4999RMB draws the most 

attention by customers, which attracts 40.6% attention proportion and followed by 

price interval 2000-2999RMB which shares 28%. [36] 

 

Figure	  	  15	  The	  attention	  distribution	  of	  solar	  water	  heaters’	  price	  2010	  



The report also mentioned that the major factor that affects popularization of solar 

water heaters in China is the higher price. Compared with both electric water heaters 

and gas water heaters which have more than 60% products have prices lower than 

2000RMB, solar water heaters have up to 87.5% products have prices equal and 

larger than 2000RMB which mostly are larger than 3000RMB. Therefore, even 

though there are promotions by kinds of subsidized polities, the popularizing rate of 

solar water heaters in China is still less than 10%. [36] 

When it comes to flat plate collector solar water heater, it barely could be seen in 

household solar water heaters. It’s widely regarded as luxury products normally 

considered in high-rise apartments or personal villas. For instance, Linuo Ritter, as the 

largest solar water heater production enterprise, has up to 17 series of household solar 

water heaters sold in market now but only one series is flat plate collector solar water 

heater. [37] The price of flat plate solar water heater is also relatively high. Take 

Haier for example, there are 28 household products of evacuated tube solar water 

heater as mentioned before but only 12 flat plate solar water heaters in the market. 

The price range of flat plate solar water heaters is from 4499RMB to 23299RMB 

which is much higher than that of evacuated tube solar water heaters. It also could be 

intuitively recognized from Fig.13. Nearly half of flat plate solar water heaters have 

prices in intervals above the highest price interval of evacuated tube solar water 

heaters. 7 products of flat plate solar water heaters seem like have lower prices within 

interval 4000-6000RMB; nevertheless, the capital is much smaller than the evacuated 

tube solar water heaters in the same interval. [33] 

 

Figure	  	  16	  Price	  distribution	  of	  Haier	  vacuum	  tube	  and	  flat	  plate	  solar	  water	  heaters	  
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Rise	  of	  flat	  plate	  collector	  	  

The development of flat plate solar collector is slow until the recent two years. At the 

present, the flat plate solar collector stands for around 10% of the domestic market. 

The main market is still depended on the evacuated tube solar collectors. [38] 

 

Under this circumstance, there are still many manufacturers insist on the flat plate 

collectors. Based on the survey by the magazine “Sun & Wind Energy”, there are 

three Chinese companies on the list of “Ranking of the largest flat plate collector 

manufacturers 2010 worldwide”, which are Prosunpro, Five Stars and Sunda. During 

that, the Prosunpro company became the second largest manufacturer in 2011, 

compared to the sixth in 2010. [39][40] 

 

Figure	  	  17	  Ranking	  of	  the	  largest	  flat	  plate	  collector	  manufacturers	  2010	  and	  2011	  
worldwide	  

 

Prosunpro pays more attention on the flat plate collectors. Unlike other manufacturers 

work for the residence, Prosunpro is more focus on the large-scale heat consumers 

such as the sports clubs, hospitals and universities, as well as the international market. 

[39] Actually, most of the flat plate manufacturers are mainly working for the solar 

energy and building integrated design and large-scale heat consumers. Therefore, it is 

very difficult to find the individual solar heaters’ price for domestic use. By looking 

through the official website of the four companies we mentioned before, only Haier 

has flat plate solar collectors on sale. However, it doesn’t mean that the other 

companies abandon the flat plate solar collectors. 



According to the report of “Sun & Wind Energy”, the Himin group has already 

announced that they had started the production of flat plate collectors. The same thing 

also happened for Tsinghua. [30] 

 

Even though flat plate solar collector not so popular in household solar water heaters, 

it still occupies a certain market share, which mostly shows up in solar energy 

projects. Thanks to advantages in mature technologies, higher pressure-bearing 

capacity, higher thermal efficiency and easier integration with construction, flat plate 

solar collector shares more and more occupancy in solar energy projects, especially 

construction projects. According to the statistics collected by CSTIF (Chinese Solar 

Thermal Industry Federation), the growth rates of flat plate solar water heater in the 

year 2009 and 2010 are exceeded 43% which presented more growth momentum than 

evacuated tube solar water heaters. [41] 

And with the trend going on, the year-on-year growth rate in 2011 is more than 50%. 

Faced with the Home Appliance Subsidy Program comes to the end, the solar thermal 

market will switch from the countryside to the city again. There is no doubt that due 

to the conspicuous advantages and innovation in technologies, flat plate solar 

collectors will play an important role in the future market. [42]  

Policies	  and	  incentives	  

The incentives constructed by the government pushed forwards to the development of 

solar water heater system. 

People's Republic of China Renewable Energy Law has been taken into operation in 

January 1th 2006. According to the article 17, it is said that “Country encourages 

company and individual install and use solar water heater systems, solar energy 

heating and refrigeration system and solar photovoltaic power system.” “Real estate 

development enterprise should provide essential condition for solar energy utilization, 

based on the specified technical regulations.” “For buildings have been constructed, 

on the premise that resident will not affect its quality and safety, resident could install 

solar energy utilization system which is satisfying technical and product standard. 

However, it will not take effect if they have other convention.” In future, China will 



continue introducing policies which is good for encouraging the application of solar 

water heater. [43] 

Local governments have made relevant regulations in details in order to implement 

the country’s laws and regulations towards solar energy applications, which mainly 

reflect in two aspects. Firstly, new housing constructions cannot pass acceptance if 

they donnot use solar water heater within the recommended limits. Secondly, the 

government will offer rewards for those new housing constructions that apply solar 

water heater. For example, Beijing shows that new housing construction, public 

building and industrial enterprises can get subsidy on the basis of 200RMB/m2 if they 

install solar water heaters. As for Shanghai, according to “Shanghai building energy 

conservation regulation”, new public buildings that have hot water system and 

housing construction below six floors are required to design and install solar water 

system, and encourage housing constructions above seven floors install solar water 

system at the same time.[44] 

Chinese Government's Consumer Electronics Subsidy Program” is a government-

funded project aims to expand sales of household electric appliances in the country's 

vast rural areas. There are total 12 kinds of products involved in this project, such as 

colour TV, refrigerator, computer, mobile phone, solar water heater and so on. The 

quantities restriction and subsidy standard are that “the number of each kind of 

subsidy products are not allowed to exceed two for every household and prices should 

be 13 percent lower than those in cities”.  This project started in the December of 

2008 and finished on the 31th of January in 2013. 

The requirements for enterprises are as followed. Firstly, total annual sales should be 

in the front rank in this province, which is normally above 500 million RMB. 

Secondly, the condition of information should be good. Moreover, the delivery ability 

must cover all counties and cities. Finally, the commercial network also should cover 

all counties and cities in principle, and the scale of network and service degree should 

be in the front rank as well. [45] 

The following figure shows the range of prices of solar water heaters from 2009 to 

2011. Tupper limit of solar water heater was 4000RMB in 2009, but rose to 

5000RMB from 2010. The average price has a slightly tendency at the same time. [46] 



 
Figure	  	  18	  The	  prices	  of	  solar	  water	  heaters	  in	  Home	  Appliance	  Subsidy	  Program	  2009-‐2011	  

 

By using the products from Himin as an example, the blue line represents the normal 

price in the market and the red line represents the government-funded projects. It can 

be seen clearly that the normal price in the market is much expensive than that for the 

Home Appliance Subsidy Program. [31][35] 

 

 

Figure	  	  19	  Prices	  comparison	  between	  normal	  market	  prices	  and	  subsidy	  program	  prices	  

 

Without the help of the Home Appliance Subsidy Program, the solar water heater with 
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the help of the subsidy project, solar water heaters with appropriate prices and high 

technology are easier to catch people’s eyes. 

 

Solar	  heating	  industry	  in	  Sweden	  

Solar	  radiation	  intensity	  

Solar radiation in Sweden contains more than 1000 kWh/m2 energy per year. [47] The 

yearly solar radiation distribution in Sweden is shown in Fig.20 below. It shows 

obviously that the solar radiation is decreased gradually with both the increasing 

latitude from south to north and the decreasing longitude from east to west. The 

intensity of solar radiation varies weakly within the interval 700 kWh/m2 to 1000 

kWh/m2. There are more than half of the total areas with the yearly solar radiation 

below 900kWh/m2. The southeast part of Sweden could achieve the highest yearly 

solar radiation 1000 kWh/m2 while the yearly solar radiation of the northern most and 

some northwest part is below 750 kWh/m2.  

 

 

Figure	  20	  Solar	  global	  irradiation	  in	  Sweden	  [48]	  



Development	  of	  solar	  thermal	  market	  

Due to the geographic locations and limited solar radiation, Sweden is not the top 

outstanding contributors in European solar thermal market as Germany, Greece and 

Austria do. Nevertheless, the rich historical experiences and advanced solar collector 

technologies of Sweden should not be underestimated.  

The Swedish solar thermal industry can be traced back to the mid 1970’s and large-

scale applications of solar thermal have already been installed and constructed 

according to the Swedish RD&D program during the 1980s. Both the successful 

experiences and the mature technologies regarding to solar heating systems in Sweden 

played vital roles in promoting worldwide solar thermal utilization. There are roughly 

120 solar heating systems with solar collector area exceeds 500m2 in Europe by 2008.  

More than 20% of them are installed in Sweden and approximately 40% of the 

collector area used modules developed in Sweden. Moreover, about 60% of the 

collector area used Swedish design absorbers. [49][50] 

Nowadays, in 2012, there are about 15,000 solar systems in Sweden and more than 

2000 systems installed every year. The heating power generated from all kinds of 

solar collectors has reached 700W/m2 and the heat capacity varies from 200 kWh/m2 

to 700 kWh/m2 in terms of different type of systems. [47] 

The following three figures could give a brief glance of overall solar thermal market 

in Sweden in recent years. The total installed capacity in operation has an increasing 

trend but with an anemic rate (as shown in Fig.21). [51] By the end of 2012, solar 

thermal capacity for total glazed solar collector is up to 242012 kWth, which increased 

about 32% compared with the year 2007. However, the development is almost 

stagnated year by year. As early in 2008, the growth rate is about 10.2% per year 

while it fell down to 4.3% in 2010 and only 2.6% in 2012.  



 

Figure	  	  21	  Solar	  thermal	  capacity	  in	  Sweden	  from	  2007	  to	  2012	  [51]	  

 

The slowly growth in total capacity may explained by the overarching trend in newly 

installed capacity during the six years. From Fig.22, it can be seen obviously that the 

newly installed capacity decreased from 17826 kWth of the year 2007 to 7880 kWth in 

2012. Two small increases in the year 2008 and 2011 cannot help with the overall 

dramatic declines. It’s much in evidence between the year 2011 and 2012 that the 

newly installed capacity decreased almost 46%.  

 
Figure	  	  22	  Newly	  installed	  capacity	  in	  Sweden	  from	  2007	  to	  2012	  [51]	  
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When it comes to the share of the two types of solar collectors, it’s no doubt that flat 

plate collector takes more places inside Swedish solar thermal market as the 

mainstream trend in Europe. Fig.23 shows clearly that flat plate collector far exceeded 

the evacuated tube collector in the market from 1998 to 2003 while the market share 

of evacuated tube collector started to increase from 2004 and reached about 40% of 

the market in 2008.The significant growth of evacuated tube collector was resulted by 

both subsidies at the time and increasing importation which mainly from China. [52] 

 

Figure	  	  23	  Swedish	  solar	  collector	  market	  development	  by	  collector	  type	  1998-‐2008[52]	  

The newly installed capacity in terms of collector type from 2007 to 2012 is shown as 

below in Fig.24. The growth of evacuated tube collector was just like a flash in the 

pan. It started to decrease from 2009 and drop to 2104 kWth in 2012 which declined 

nearly 76% compared with the heyday in 2008. The market share of evacuated tube 

collector is only about 27% in 2012. Under the severe condition of solar thermal 

market recently, flat plate continued to maintain the large part of the total share. Even 

though the newly installed capacity decreased, the share of flat plate collector kept 

increasing from 54% in 2008 to 73% in 2012.  

 

Figure	  	  24	  Newly	  installed	  capacity	  by	  collector	  type	  2007-‐2012	  [51]	  
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There are plenty of domestic solar collector companies activated in Swedish market, 

which are mainly emerged with the subsidy scheme introduced in 2000. [52] They 

contributed large part of solar collector manufacture at that time. However, imported 

solar collectors became more and more in recent years. As shown in Fig.25 imports of 

solar collectors increased significantly in 2004-2008 and covered majority of the 

market during the year 2006-2010.  

 

Figure	  	  25	  Swedish	  solar	  collector	  market	  development	  1998-‐2010	  by	  collector	  origin	  [53]	  

Prices	  of	  solar	  collectors	  

The reasons that result in increasing of imported solar collector are in many aspects. 

Relatively high price of self-manufactured solar collectors is one of the reasons 

cannot be neglected. As estimated in the website of Swedish Solar Energy, solar 

collectors in Sweden will cost 2000 SEK/m2 to 5000 SEK/m2 depending on the type. 

According to different types and sizes, a complete system includes solar collectors 

and water heaters will cost 25000 to 50000 Swedish kronor and it will cost 40000 to 

80000 Swedish kronor for a system with storage tank instead of water heater. [47] 

By looking through a list of solar collector companies [54], an overview of the prices 

of solar collectors in Swedish market can be obtained. Due to the relatively small 

scale of retailer market, most of these companies do not provide general prices of 

solar collectors on the websites. Instead, they prefer to offer the prices according to 

specific cases of different customers. For those companies listed the prices, many of 



them are selling solar collectors in various kinds of packages which are more benefit 

and convenient for residential customers.  

At last, 9 different scales companies including totally 45 modules of solar collectors 

are chosen. They are Aquasol, Arsit, Baxi, Contrafocus, Effecta, Euronom, 

Handskholmen, Plug in Electric Europe and Sfinx. There are 20 modules of flat plate 

collector and 25 modules of evacuated tube collector. Unit prices are used owing to 

different types and sizes involved. According to the price lists found on each 

company’s official website [55], unit price of each solar collector regarding to its area 

can be calculated and the fluctuation of prices could be plotted as shown in Fig.26 

(Data in details can be found in Appendix). 

 

 

Figure	  	  26	  Prices	  of	  solar	  collectors	  by	  type	  
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of flat plate collectors have prices below 3000 SEK/m2. By contrast, the prices of 

evacuated tube collectors waved violently and the highest price could achieve to 7500 

SEK/m2. The average price is around 3451 SEK/m2, which is higher than flat plate 

collectors. Moreover, 40% of evacuated tube collectors have prices higher than 4000 

SEK/m2 which is evident to show evacuated tube collectors are more expensive than 
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484 SEK/m2 which almost 16 times cheaper than the highest price. This should be 

regarded as a special case because it belonged to company Arsite which was imported 

from China so as the other 5 low price collectors.  

Applications	  of	  solar	  collectors	  

Solar collectors have diverse applications in Sweden. Not only the common solar hot 

water system regarding to private houses but also applied to apartment buildings and 

small district heating systems. Instead of using solely solar heating in one system, 

combined with biofuels within the same system is more attracted in Sweden. On one 

hand, this is due to the intermittent of solar energy. The sun cannot provide enough 

heat during the winter time in Sweden. On the other hand, it’s because of highly 

developed and large utilization of bioenergy in Sweden. Bioenergy, as the leading 

energy source in Sweden, has capacity up to 140TWh in 2012.  [56] For small heating 

system in villa, the most common type of solar thermal systems is combi-system 

which is the combination of solar heating systems and wood chips, briquettes or 

pellet boilers. For large heating plants, the integration between solar heating and 

biofuels not only increase the share of renewable sources in heat supply but also 

improve the low efficiency of biomass plants during summer time. [47]  

 

District heating is the most popular way in Swedish heating market, which accounts 

for more than half of all heating aspects and around 80% of all apartment buildings in 

Sweden. As a pioneer in solar district heating and roof module collectors on multi-

family buildings, Sweden built the first solar district heating plant using large module 

solar collectors mounted on the ground in Torvalla, Östersund in 1982. Nowadays, the 

vast of solar district heating plants in Sweden are built in combination with solid 

wood fired heating plants for residential heating using both ground mounted collector 

arrays and roof-integrated collectors. [57][58] 

Except solar district heating plants, more and more surplus solar heat generated by 

solar collectors equipped on buildings and decentralized solar thermal systems is 

connected to district heating networks. This feed in integration was first introduced in 

Malmö and it’s based on a net-metering contract between the operator of solar system 

and district heating provider. However, the prices of purchased surplus solar heat 

differ with different companies and areas. For example, one of the best agreements in 



Norrtälje is that Norrtälje Energi will buy the solar heat with the same price that they 

sell to the customers. While in Karlstad, the excess solar heat is fed into the grid for 

free due to very low costs in waste heating plants. Secretary of the Solar Energy 

Association of Sweden, Jan-Olof Dalenbäck estimated that about 20 solar systems 

with collector areas from 75 to more than 1,000 m2 sold their solar heat to around 10 

district heating companies all over Sweden in 2001. [58][59] 

 
The quality certificate system of Swedish solar thermal market is comparatively 

complete. The National Testing and Research Institute (SP) has been responsible for 

testing the quality of solar systems since 1978. P-mark has been used for product 

certificate of solar collectors since 1990 and the rules consistent with the European 

standard after revision in 2001. [60] SP Certification is also one of 29 certification 

bodies that can issue the Solar Keymark which is the European main quality label for 

solar thermal. [61] All collectors within Swedish market have to get P-mark in order 

to get the state subsidies. What’s more, the first eight solar installers have been 

certificated in 2011 which was the beginning of standardize solar thermal market. [62] 

Policies	  and	  incentives	  

Solar energy is not the most abundant energy source in Sweden. The progress of 

Swedish solar thermal market is most driven by the consciousness of energy crisis and 

sustainable development of Swedish government. Solar heating is considered more as 

a way of saving energy rather than producing energy. [49] 

Along with the development of solar heating, different kinds of policies and support 

scheme played a pivotal role in affecting the market. The development of Swedish 

solar collector market from 1997 to 2004 illustrates in Fig.27. It presents the market 

developed with ups and downs in related to the subsidies. The first up during 1977 

and 1982 is due to the first market subsidy for solar heating systems introduced in 

1978 and dropped with its end in 1982. When a new subsidy taken in 1992, the 

market resuscitated and dropped again with its abandon in 1997.  



 

Figure	  	  27	  Installed	  solar	  collectors	  in	  Sweden	  1997-‐2004	  (m2)	  [50]	  

 

 

Figure	  	  28	  Installed	  solar	  collectors	  in	  Sweden	  1997-‐2004	  by	  company	  share	  (m2)	  [50]	  

 

After two years depression, a new subsidy scheme based on collector performance 

was introduced in 2000. For each annual kWh output at 50℃,  0.27 euros grants will 

be given. The higher the collector output, the more grants you get. [63] This led to a 

broom in solar collector market and better performance of solar collectors. The 

installed area of solar collectors increased again in Fig.29 and continued increasing to 

historical peak value in the year 2006 as shown in Fig.24. Many new companies 

emerged after this new subsidy approved which contributed large part of the total 

solar collector area (shown in Fig.29). The performance of solar collectors increased 

from 350kWh per square meter per year in 2001 to nearly 410 kWh per square meter 

per year in 2005 (seen in Fig.30). Thanks to this performance based support scheme, 



solar collectors in Swedish market today are 20% better performed than those in the 

market at that time [53].  

 

 

Figure	  	  29	  Performance	  of	  solar	  collectors	  in	  Sweden	  [63]	  

 

Every coin has two sides. The subsidy also resulted in less cost-efficient of solar 

systems. The cost of solar collectors in the market increased significantly with the 

performance improved. This was mainly due to the increase proportion of evacuated 

tube collectors which have higher efficiency in cool climates but more expensive. It 

explained the increase in evacuated tube collectors mentioned previously in Fig.24 as 

well. The cost of solar collectors increased 800 kr/m2 during 5 years as shown in 

Fig.30.  

 

Figure	  	  30	  Cost	  of	  solar	  collectors	  in	  Sweden	  2001-‐2005[63]	  



In addition, there were several investment subsides and grants for solar heating 

systems. A programme that owners of private houses with solar heating systems could 

apply for a grant 2.5 SEK/kWhth houses took into action in 2000 in order to support 

installation of solar heating systems. Swedish government put total 20 million 

Swedish kronor for this programme. [64] In 2006, Swedish government announced 

another grant scheme for solar heating systems. For installations in houses, grants for 

a single family house could up to 800 € (7500 SEK) maximum and 330000 € (3 

million SEK) for a project. [65] Meanwhile, 30% of the costs for solar heating 

systems on public buildings will be covered. [66] Unfortunately, this financial support 

was only existed till 2011. [67] 

Now, there is no direct policy towards to solar heating. Nevertheless, a series of 

indirect policies and national targets will have important effects on solar heating 

development. One of the Swedish energy targets in 2020 is that no fossil fuels used 

for heating. [64] By 2011, the share of renewable energy sources in heating and 

cooling sector in Sweden is 65%. [68] In order to achieve that target, solar heating as 

one option is definitely needed promotion. Besides, the raising taxes for fossil fuels 

and tax exempt for renewable sources also reinforce the promotion to some extent. 

[66] In addition, more and more focus on low-energy buildings and passive house pull 

the trend of using solar collector for domestic hot water in order to fulfill the building 

requirements. [65] 

Comparison	  

	  Geographic	  analysis	  

Geographic position is the most basic but vital importance reason for solar market 

development. The latitude range of China is around 3 ̊51N to 53 ̊33N, while Sweden 

is around 55 ̊N to 69 ̊N.  The geographic position implies that the solar irradiation is 

diverse. From the description above, the maximum yearly irradiation is 1000 kWh/m2, 

which is around 3 kWh/m2/day.  The maximum irradiation in China is larger than 9 

kWh/m2/day and most area is around 4 kWh/m2/day.  From this point of view, China 

gains advantage over Sweden to develop solar energy. 



Population	  and	  land	  area	  

Nowadays, the population and land area of Sweden are 9,088,728 and 173,731 in 

square miles, which China is 1,336,718,015 and 3,705,386 separately.  Even only 

analysis the data intuitively, the huge population implies better purchasing power. 

Assuming only one third of the family choose solar water heater and three persons in 

one family, there are still around 15 million solar heaters are needed. Obviously, this 

kind of calculation has no foundation in science, but it shows clearly that the better 

solar market in China. 

Collector	  Types	  

For a long period, Sweden and other western countries using flat plate collectors as 

main product, while evacuated tube collector masters the key market especially the 

retailer market in China. What causes such big differences? 

In China, evacuated tube collectors dominate the market for a long time. They were 

not originally present like that. In 90s, the flat plate collector shares more than 30% 

even before the simple solar heater fade away. There are three main reasons that 

contribute to the development of the evacuated tube solar water heater.  

Firstly, flat plate solar water heater using traditional medicine method, which is 

heating the water directly in the solar collector. The frozen of water will cause the 

spalling of tubes and effect the normal operation. Evacuated tube basically not frozen 

and break in the winter unless extreme snow and cold day. Therefore, the market 

welcomes evacuated tube. 

Secondly, production cost of evacuated tube has been decreased drastically in the 

recent ten years. Among them, all-glass evacuated tube decreased more than 500% 

and water tank decreased up to 200%. Meanwhile, production cost of plat flat didn’t 

change a lot. 

Thirdly, in the aspect of commercial operation, all-glass evacuated tube solar water 

heater is introduced by manufacturer and businesses as better thermal properties than 

flat plate solar water collector with vacuum insulation as the main reason. [69] 

 



On the contrary, the flat plate solar water is developing steadily in western countries 

such as Sweden. That is because they are adopting antifreeze-water heat exchanges, 

even domestic flat plat solar collector by natural circulation is filled with antifreeze 

and heat exchange is put in the water tank. 

Comparing to China, flat plate solar collector abroad adopt high transmissivity (90%) 

toughened flat glass and adopt high properties selectivity coating heat plate, while 

china use low transmissivity(80%) plate glass. Moreover, straight insert all-glass 

evacuated tube solar water heater used in china is not incompatible with the antifreeze 

circulation solar water heater system abroad, which means that it can only be used by 

inserting heat pipe or U tube mental conducting fin. However, it will cause the 

production cost doubled increase, which results in the price of all-glass evacuated 

tube solar collector is higher than flat plate solar collector. [69] 

But at the present, the tendency has changed gradually in China. Flat plate solar 

heaters are even increasing faster than evacuated solar water heater. The main reasons 

behind have two aspects. One is the maturing flat plate technology and its own 

superiority; one is the rapidly developing solar energy project market.  More and more 

solar energy project are establishing by the nation, local government and individual 

now. Especially for nation and local government, quality is the mandatory 

requirement. Comparing to evacuated tube, flat plate have more advantages from 

several perspectives such as more reliable, long using life and better combined with 

buildings. [38]	  

Market	  sales	  

The markets of Sweden and China have significant differences. The main differences 

reflect in the selling types. In Sweden, the main sales are focus on the project market 

while China is focus on the retailer market. 

In Sweden, more than 80% of all apartment and 220,000 small buildings are heated 

using district heating. Water heated in a central heating plant and sent to heat the 

radiators in the building and hot water in the taps. [70] 

China has a complete different condition. In the 1950s, divided by the Huai River and 

Qinling Mountain, the north part is district heating area and applied by nation. The 



south part is non-district heating part.  Moreover, the district heating in the most of 

the northern cities are only supply the hot water for heating the radiation but not the 

hot water in the taps, which means the hot water in the taps for shower and washing 

hands have to be solved individually. [71] 

 

Figure	  	  31	  District	  Heating	  Line	  

The different modes contribute to the different solar collectors market directly.  In 

Sweden, most of the people using district heating have no need to pick their own hot 

water system and the solar collectors are sailing as a part of the district heating system. 

Or the solar collectors as a part of the hot water systems when construct apartment 

buildings and multi –family buildings. In China, people go to the shopping mall to 

choose their own solar water heaters.  

Prices	  

The overall price level in China is much lower than Sweden. From the manufacturers’ 

point of view, relative low material prices, machine prices, taxes and labour leads to 

low cost of products.  But this is not the only factor influence the prices.  

 

In China, the national standards are imperfection. Until now, there are no detection 

standard and method to detect the vacuum degree of vacuum tubes, no standard to 

regulate the material quality and property of the parts and pipeline. Moreover, , It is 

hard to say which department take charge of solar energy profession, which means 



solar energy profession is put on the spot that can be controlled by many departments 

but no department can control it at the same time. 

 

Due to the embarrassing circumstances, the whole solar water heater market is 

abnormal chaos and damages the development of profession seriously. Though there 

are national standards in solar energy industry, few companies manufacture products 

on the basis of national standards. At present, more than half of the solar water heater 

in the market cannot reach the requirements and unable to guarantee the security of 

consumers. Inferior products with low prices filled in the market which results from 

lacking of effective management. Nowadays, thousands of solar heating 

manufacturers are in the market and top ten manufacturers only share 17% of the total 

market. There is no doubt that some manufacturers are small companies which 

chasing short-term profit. However, the challenging solar heating market will result to 

low product price and low business profitability. [43] 

On the contrary in Sweden, SP’s own product certificate, the P-Mark, is used on solar 

collectors since 1990. By using this certificate, it can well insure the product quality 

in the market and avoid companies aiming at short-term profit. Meanwhile, the high 

quality standard result in high costs of products and less market competitions, which 

give rise to high product prices 

Policies	  

There is no doubt that the development of solar collector owns the success to the 

Government policies both in Sweden and China.  The differences are that the subsidy 

in Sweden related to the solar collectors directly was used to improve the performance 

of the solar collectors, while China is to improve the quality of life and consumption 

of rural area.  Since there is no direct policy towards solar heating in Sweden, solar 

heating is considered more like a way of saving energy rather than producing energy.  

 

However in China, the pressure of energy saving and reduction emission contributes 

to the large amount of policies constituted by nation and local governments, which 

result in speedy development of solar heating. Meanwhile, with abundant solar energy 

source in China, solar heating also regards as a good way to help economic growth. 	  



Development	  tendency	  

The tendency of the development of solar water heater is positive. The main reasons 

are the incentives of the Chinese government and the tendency of using sustainable 

energy. Meanwhile, the development of the level of people’s consumption and 

national economic strength help to improve the research capacity and international 

cooperation. 

The trend of sales is changed slowly. Project market is slowly replaced the important 

role of retailer market. One of the reasons is because of the stress of energy 

conservation and emission reduction, many local areas put solar energy as a step of 

building inspection. Meanwhile, real estate companies are using solar energy and 

building integrated design as a selling point to attract consumers. Besides, new 

government-support project such as social-protection houses and public institutions 

and universities’ project for teaching building and students’ accommodation share a 

large part of the development of project engineering in order to push forward the 

development of the solar energy.  

Evacuated tube solar heater is still cover the main part of the market, especially the 

retailer market because of the mature technologies and customers-friendly prices. 

However, because of the increase of the project market and the perfect combination of 

flat plate solar heaters with buildings, the flat plate solar heater is having a sound 

growth momentum at the present. For the retailer market, manufacturers choose 

different sales method in terms of types of solar collectors. For example, based on the 

salesmen of Himin and Haier, the main products of Himin are still evacuated tube 

solar collectors. Though Himin said they have already started work for flat plate solar 

collectosr, but there are no flat plate solar collectors in the market right now. On the 

contrary, products in the Haier online shop are gradually changing from evacuated 

tubes to flat plate solar collectors, It doesn’t means that Haier will give up the 

evacuated tube solar heater, but obviously that flat plate solar collector is the key sales 

point right now. 

Moreover, the first mandatory national standard of solar water heater area in China 

has already approved recently, which is about the domestic solar heating system 

allowable value and efficiency rate. With more mandatory standards carrying out, 



there is no doubt many unqualified products will be eliminated and a cleaner solar 

heating industry will be present.  [72]  

When it comes to Sweden, the tendency of the development is hard to predict. There 

still lots of barriers in future development of solar thermal market. High prices of 

solar collectors will still be one obstacle in solar thermal market penetration. It may 

improve by further technical development and larger scale of production. Beyond that, 

biofuels and heat pump as two main forces contributed to Swedish heating sector are 

formidable competitors of solar heating. Especially biofuels and biomass, they 

covered 21% of total heat consumption in Sweden. How to play solar heating its own 

advantage competitive with other renewable sources is of great important for future 

development of solar heating. 

As mentioned before, large scale solar heating systems in Sweden has abundant 

histories and advanced technologies. With large share of district heating in Sweden, 

integrated large scale solar heating systems into biomass based district heating 

networks shall be one way for solar heating take a space in future thermal market. 

This on the other hand will attract more housing companies to apply solar heating 

systems. However, there are also challenges for integration of solar district heating. In 

aspect of practical application, it’s not easy to integrate solar heat into a system which 

is not designed for it especially in complex systems. Many companies may have 

difficulties in practical integration because there are many different kinds of method 

which all need specific technologies. [73]  

In addition, the price of solar heat is another daunting challenge. The profit of solar 

heat for energy producer is only about 0.3 SEK/kWh while for end consumers is 1 

SEK/kWh and even more than that. [49] So in the view of profitability, solar heating 

is more interested to end consumers rather than energy companies. Lennermo, an 

energy consultant once mentioned that many grid-operating companies purchased 

solar heat because of their customer loyalty more than interest in solar energy. [59] 

Therefore, how to increase the motivation of district heating providers and keep long-

term firm contract between the providers and solar systems’ operators are of great 

important for future development of solar district heating.  

It is hoped that the benefits of solar heat will be further recognized by the public 

which will stimulate the consumption demand in Swedish solar thermal market. At 



the same time, if the market could be more diversify with more prefabricated solar 

collectors available in the market, buildings integrated with solar heating systems may 

increase. Not only rely on the steadfast determination of Swedish government in 

sustainable and environmental development but also have specific policies and 

subsidies, solar heat energy could be used in the best possible way.  

Conclusion	  
 

Nowadays, China has the largest share in worldwide solar thermal market and ranks 

highest in total capacity, annual investment and production of solar collectors. Solar 

water heater, as the most common application of solar collector in China has up to 49 

million square meters yearly output in 2010 and also activated in international market 

with large amount of exportation. Within domestic market, evacuated solar water 

heaters are more popular than flat plate solar water heaters due to its better thermal 

property, simply construction and lower prices. Retail market has larger proportion 

than project market in China. When it comes to the price of solar water heaters, most 

evacuated tube solar water heaters in the market have prices located in interval 2000-

5000 RMB while flat plate solar water heaters have much higher prices between 

4499RMB to 23299 RMB. The prosperity of solar heat in China has to thanks to lots 

of policies and incentives system constructed by Chinese government such as 

Renewable Energy Law and Consumer Electronics Subsidy Program.  

Compared to China, Swedish solar thermal market is relatively small due to limited 

solar radiation. But the historical experiences of Swedish solar thermal industry are 

very abundant and have lot of pioneered technologies especially for large scale 

applications. The solar thermal market increased slowly with newly installed capacity 

decreased in recent years. Different with China, flat plate collectors share the large 

part in the market. Besides, imported solar collectors are increased due to relatively 

high prices of domestic products. The average unit price of evacuated tube collectors 

is around 3451 SEK/m2 which is higher than the average price of flat plate 2998 

SEK/m2. For the application, solar heating system combined with biofuels such as 

wood chips, briquettes or pellet boilers are popular in Sweden and integration of solar 

heat into district heating networks is also very attractive due to large penetration of 

district heating in Sweden. The quality certification system leading by SP is quite 



complete which improve the standardization of the market. Different kinds of policies 

and support schemes played an important role in affecting the solar thermal market. 

But there is no direct policy towards to solar heating today.  

Through the comparison between China and Sweden, both the differences and the 

reasons lead to the differences can be found in various aspects such as geographic, 

population, types and prices of collectors and policies. Solar heat in China is abundant 

which considered as a sustainable way to produce energy and could get profits from 

its industry. However, solar heat in Sweden is more like an option of saving energy 

which is more benefit for end consumers. In China, the trend of fasting development 

in project market will lead to an increase share of flat plate solar collectors. Along 

with strong measures in solar heat supported by the government, the future of solar 

heating industry is full of bright and promise. In Sweden, integrated large scale solar 

heating systems into district heating networks may be one way for solar heating take a 

space in future thermal market. Only with stronger awareness of benefits in solar heat 

by the public and larger cheaper diverse solar collector market, solar heat energy can 

be used in the best possible way.  
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