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Global Small Wind Turbine Market  

and Opportunities 



Background  
 
The usage of small wind turbines in the agricultural area 
has been natural for centuries. Water has been lifted and 
grain have been ground. As electricity became more and 
more available in the end of the 18th century, small wind 
turbines had its great years from late 1890 – 1950, coming 
up again in late seventies  and now again for the past 8-10 
years.  
 
In many western countries like USA and Denmark, it was 
natural that farms produced their own electricity on DC 
(Direct Current) basis, often at off-grid installations. For 
many places this technology was overtaken by time and 
AC (Alternating Current) depending on On-Grid systems.  
 
    



Poul la Cour, Danish researcher and inventor, production of oxygen 
and hydrogen for storage, and windtunnels.  Photo: around 1895 



The Tvind Windturbine, Denmark build 1975-78, 900 KW, blades  
27 m, tower 53 m  -  more than 20 years ahead the commercial 
windturbines. Has been in operation from April 26th 1978 Danish 
blacksmiths took up the challange and made a new industry. 



§  The Danish Small Wind Turbine Association (SWTA) 
had a leading role in the launch of small scale wind 
power at the political  and general public level. 

 
§  The SWTA was founded in June 2009 to promote the 

interest of wind power for the supply of individual 
homes, SMEs and the smaller farms with a capacity up 
to 25 kW.  

§  SWTA is a manufacturers association that  represents  
and promotes  small size wind power in Denmark.  

§  One of the most important matters for SWTA is to keep 
the public acceptance for small wind turbines. 

§  We see today in Denmark places where the 
municipalities have not done a good job, and neighbors 
to big wind turbines are very angry – other places where 
big wind turbines are owned by locals in associations or 
cooperatives, they are very popular! 



 
Definition of Small Wind 

 
§  Technically, there are several definitions of small wind    

turbines 

§  The most important international standardisation body, the 
IEC, defines SWTs in standard IEC 61400-2 as having a 
rotor swept area of less than 200 m2, equating to a rated 
power of approximately 50 kW generating at a voltage below 
1’000 V AC or 1’500 V DC.  

§  In addition to this standard, several countries have set up 
their own definition of small wind.  

§  You can find suggestions for labelling on www.small-vind.org 
 



§  The discrepancy of the upper capacity limit of small 
wind ranges between 15 kW to 100 kW for the five 
largest small wind countries. The major pattern of 
today`s upper limit capacity leans towards 100 kW.  

 
§  This is largely caused by the leading role of the North 

American and European market. Over the past 
decades, a growing average size of the small wind 
capacity has been observed.  

§  This pattern is largely caused by the increasing interest 
in larger grid-connected systems and a comparatively 
diminishing market of standalone systems.  

§  Nevertheless, in order to create a standardised and 
healthy small wind market share, an agreeable definition 
of small wind should be agreed upon.  

 
 



 
§  This speech also intends to bring forward the 

discussion on the definition of small wind and aims to 
create eventually a unanimous international 
classification system of small wind accepted by all 
parties of the industry. For the purpose of generating 
comparable graphs, figures and charts in this report, 
100 kW is chosen as the temporary reference point.   

§  The definition, however, requires further discussion 
until a globally harmonised agreement is reached. 

 
§  In practise, the major pattern of today’s upper limit 

capacity leans towards 100 kW. In order to create a 
standardised and healthy small wind market share, an 
agreeable definition of small wind should be agreed 
upon.  



The world market for small wind has 
stabilized after the fall in 2013 both in 
terms of units and capacity installed. The 
two biggest markets, China and USA, have 
seen a similar growth in terms of new units 
as in 2013, 10% and 1% respectively.  The 
highest growth was seen in the UK with a 
19% growth in terms of units compared 
with only 2% in 2013. As of the end of 
2014, a cumulative total of at least 945’000 
small wind turbines were installed all over 
the world. This is an increase of 8,3% 
(7,4% in 2013) compared with the previous 
year, when 872’000 units were  
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Small Wind World Market stabilizes after 
a difficult 2013 

 §  The world market for small wind has stabilized after the 
fall in 2013 both in terms of units and capacity installed. 
The two biggest markets, China and USA, have seen a 
similar growth in terms of new units as in 2013, 10% 
and 1% respectively.   

§  The highest growth was seen in the UK with a 19% 
growth in terms of units compared with only 2% in 2013. 
As of the end of 2014, a cumulative total of at least 
945’000 small wind turbines were installed all over the 
world. This is an increase of 8,3% (7,4% in 2013) 
compared with the previous year, when 872’000 units 
were registered.  



The numbers presented here are based on available figures 
and even exclude major markets such as India. WWEA 
therefore estimates an actual total number of more than one 
million units to be installed worldwide. 



•  China continues to lead by far the market in terms of 
installed units. 64’000 units were added in 2014, 9’000 
more than in 2013, reaching 689’000 units installed by 
the end of 2014. The Chinese market represents 72% of 
the world market in terms of total installed units. 
According to estimations, around half of the turbines 
continue to produce electricity in China given that this 
market started already in the early 1980s. 

•  USA, the number of units installed in a year fell to 1’600 
units in 2014, down after 2’700 units in 2013. With a total 
cumulative units installed of 159’300, USA is the second 
largest market, clearly behind China, but well ahead of a 
number of medium-sized small wind markets.  



  
§  As off-grid system for small wind turbines, DC is a natural way to 

go, easy to handle and easy for storage. It can make an area 
independent from expensive AC solutions via cables.  

§  Small wind turbines can be used in many different ways as direct 
waterpumping and production af electricity. The potential for 
cooperative ownership is obvious, and can be a lever for small 
agricultural  societies without supply of AC electricity, or self 
supply, where economic reasons make the choice easy to 
choose the self supply solution.  

§  Many places the price for electricity has a level where the 
payback time for having the self supply is under 5 years, and 
new ways of financing small wind turbines in rural areas are 
coming up.  

 
§  The small wind turbines have a standard today, which make 

them a serious alternative or a supplement to existing 
technologies like diesel generators etc.  

§  Besides that, access to electric power makes development.  
  
  
  



§  The small wind market in the UK saw an increase in the 
number of installations in 2014 despite the unfortunate 
changes in the Feed-In tariff scheme introduced in the 
UK. 

§  In November 2012, 2’237 SWTs were installed in 2014, 
a substantial increase compared with only 500 units 
installed during 2013, but still far from the numbers 
reached in 2012.  

§  An interesting fact is that for every turbine installed in 
the UK, one is also exported overseas, 2’614 units were 
exported to markets like continental Europe, the USA, 
and Asia. 

 
2015, Small and Medium Wind UK Market Report, Renewable UK 
  



The booming market of the recent years, Italy, grew by 71% 
reaching 1’610 units by the end of 2014. Germany, Canada, 
Japan and Argentina are all medium-sized markets with total 
number of small wind turbines between 8’500 and 16’000 units. 



 Strong recovery in Global Small Wind Capacity                   
 
The recorded small wind capacity installed worldwide has 
reached more than 830 MW as of the end of 2014. This 
represents a growth of 10,9% compared with 2013, when 
749MW were registered. The previous year’s growth rates, 
10,4% in 2013 and 16,1% in 2012, demonstrate a strong 
recovery of the world market for SWT.   



•  In terms of installed capacity, China accounts for 41% of the global 
capacity, the USA for 30% and UK for 15%.  

•  The USA small wind market grew only by 3,7MW in 2014, a 34% 
decline in new capacity compared with 2013 and 80% declined 
compared with 2012.  

•  The small wind market accounted for $20 million in investment, 
$16 million less than in 2013*. 

•  In the UK and Italy, the over-20kW segment exploded during 2014. 
In the UK, installed capacity in the range 15- 100kW grew by 
75,6%; in Italy, the range 20-60kW grew by 85,4%. The rest of the 
segments remained very stable in the UK and saw small growth in 
Italy. In both countries, the structure of the Feed-in tariff was the 
impulse for the small wind sector. However, the structure of the 
feed-in tariff benefited larger turbines more than smaller machines. 

 
*2014 Distributed Wind Market Report, U.S. Department of Energy 



§  Globally, an increase in the average size of small wind 
turbines can be observed 

§  2010, the average installed size was 0,66kW,  
§  2011 the average installed size was 0,77kW,  
§  2012 the average installed size was 0,84kW, 
§  2013 the average installed size was 0,85kW, and 
§  2014 it has already reached 0,87kW.  

§  Country wise, the average size is quite diverse: While the 
average Chinese turbine has a capacity of 0,5kW, small 
wind turbines in the US have an average capacity of 1,4 kW 
and in the UK the capacity has reached 4,7kW (3,7kW in 
2012). It is important to mention that the market for medium 
scale turbines (over 100kW) has increased rapidly in the UK 
during 2013 and 2014.  

§  Starting with no market in 2010, the market size for new 
machines in 2012 was of 9,02MW and in 2014 has already 
reached 69,78MW*. 

*2015, Small and Medium Wind UK Market Report, RenewableUK 
 





Small Wind Turbine Manufacturing                                         
 
§ Five countries (Canada, China, Germany, UK and USA) 
account for over 50 % of the small wind manufacturers. By the 
end of 2011, there are over 330 small wind manufacturers that 
have been identified in the world offering complete one-piece 
commercialised generation systems, and an estimate of over 
300 additional firms supplying parts, technology, consulting and 
sales services.   
§ Based on the world distribution of turbine manufacturers, the 
production of small wind remains concentrated in few world 
regions: in China, in North America and in several European 
countries. Developing countries continue to play a minor role in 
small wind manufacturing. 
§ More than 120 new small wind manufacturers were established 
between 2000 and 2010 worldwide. China alone has an 
exceptional manufacturing capacity of more than 180’000 units 
per annum (as of 2011).  



Technology and Major Applications                              
 
§ The early HAWT technology has dominated the market for over 30 
years. Based on the study of 327 small wind manufacturers as of the 
end of 2011, 74% of the commercialised one-piece small wind 
manufacturers invested in the horizontal axis orientation while only 
18% have adopted the vertical design. 6% of the manufactures have 
attempted to develop both technologies.  

§ As the majority of the vertical axis models have been developed in 
the past 5 to 7 years, the scale of market share remains relatively 
small. The average rated capacity of VAWT is estimated to be 7,4kW 
with a median rated capacity of merely 2,5kW. In comparison with the 
traditional horizontal axis orientation, the average and median rated 
capacity are much smaller. Out of the 157 models of vertical turbines 
catalogued in this report, 88% are below 10kW and 75% are below 
5kW. This corresponds well with the actual market demand, as the 
average unit sold in 2011 had a capacity of 1,6 kW.1,6 kW.  



§  Despite a market trend that leans towards a grid-tied system 
with larger capacity, off-grid applications continue to play an 
important role in remote areas of developing countries. Off-
grid applications include rural residential electrification, 
telecommunication stations, off-shore generation, and hybrid 
systems with diesel and solar. Over 80 % of the 
manufacturers produce stand alone applications. In China, 
off-grid units comprised 97% of the market in 2009, and 2,4 
million households still lack electricity.  

§  In USA, off-grid small wind turbines account for most of the 
units deployed in distributed wind applications. For these 
reasons off-grid systems will continue to play a significant 
role, in China and in many other countries with unelectrified 
areas.  

 



Driving Factors                                                         
Costs 
§ There are many factors that influence the project installation 
costs for a small wind project. These range from transportation 
of equipment in remote locations to permitting requirements in 
urban areas. Therefore, we do not recommend using the values 
presented in this report as a basis of comparison between small 
wind support policies from different countries or as a cost 
reference for projects in any other region.  

§ The most recent Distributed Wind Market Report from the U.S. 
Department of Energy, has shown the installation cost of 
projects in the USA grouped in three different groups depending 
on their sizes. After combining the installed cost records from 
2013 and 2014, the average installed costs were:  



•    Less than 2,5 kW projects: $8’200/kW 

•    2,5-10kW projects: $7’200/kW 

•    11 – 100kW projects: 6’000/kW 
 

§ Considering only the new small wind capacity installed in the 
USA in 2014, the average installed cost was $6’230/kW after 
$6’940/kW in 2013.  
§ In the UK, the Small and Medium Wind Strategy presented by 
RenewableUK in November 2014 shows the installed costs of 
small wind project divided in two ranges. In the range 1,5 – 
15kW, the average installed cost was 4’354 GBP/kW (about 
$6’181/kW) and in the range 15-100kW an average cost of 
3’436 GBP/kW (about $4’876/kW). This represents a 10,6% 
cost decline from 2011, or an annual average decrease of 
2,7%.    
§ The Chinese small wind industry yielded, in comparison, a 
significantly lower average turnover of 12'000 Yuan/kW (1'900 
USD – 1'500 EUR) in 2011. 
 



There are more countries with Feed-in tariffs policies which are not included in 
this table. Most of them are under the 0,09 USD/KWh or 0,08 EUR/KWh level. 
 



World Market Forecast 2020                                              
§ As predicted in 2015, the global small wind market stopped 
its decline during 2014 and it is expected that it will increase 
again from 2015, at least in terms of capacity installed, mainly 
because an increase in the size of the new turbines installed 
in China and Europe.  

§ A minimum growth rate of 11% is anticipated to continue 
until 2016. At least 115 MW of new capacity are expected in 
2016. Within this timeframe, individual countries and the 
international small wind community will be able to establish 
more rigorous and structured standards and policies to 
regulate the market and support investments.  

§ Based on a conservative assumption, the market could 
subsequently see a steady compound growth rate of 20% 
from 2015 to 2020.  
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The industry is forecast to reach approximately 240MW of new 
installed capacity added annually in 2020 and achieves a 
cumulative installed capacity of about 1,75GW by 2020. 



Future 
 
We do have the experience that testing and certifying is 
important. We have for years on the market seen several 
small wind turbines which on paper looks very good. 
 
When some of these turbines are set up, they cannot live 
up to what the brochure is promising. The most important 
matters for the buyer to know before he buys are very 
often not transparent. Therefore it is important to avoid the 
traps by checking: 
 
1.  Production Capacity, the question is: 

 a/  production at which m/s? Compared to what is  
  average in your place? Get a production curve. 
 b/  way of testing, in theory by calculation or in   
      practice? 



§  Small wind turbines, solar panels and other 
decentralized systems, can make rural areas free of 
dependency from oil and coal. With the development in 
the storage sector, it will soon be possible to store 
electricity much cheaper than today.  

§  One must be aware that  strong Influence from 
centralized power suppliers, locally can make it difficult 
to get allowance to erect wind turbines, and with this, 
possibility for local development – we see that the power 
suppliers use their muscles to lobby against self-supply, 
and the ability to be self-supporting, that can cause 
stagnation, and avoid development.  
 

2.  Weather conditions, some turbines are not made for    
marine climate and get rusty in short time. 



Conclusion 

750.000 homes in USA are not on the grid – there seems 
to be a huge market for combination/hybrid systems where 
in many cases it will be obvious to use windturbines 
together wih heatpumps – and solar storage. 
 
It has become common that small windturbines often are 
sold to work with another renewable device, and even 
solutions where windturbines works with dieselgenerators, 
and the consumption of diesel are reduced. 
 
2nd and 3rd world countries are having a big demand for 
certified small wind turbines, as they are ”Bankable” 
 



We see an uprising trend for community wind power 
coming, and many places the citizens are against local 
planning as none of the locals get any benefit out of it.  
It will be obvious to use cooperative models 
 
You will in the future see decentralized wind as a part of 
a hybrid where geothermal heatpumps and storage is a 
very important part of the hybrid, no dependency from 
the grid – 
 
We see the consumers as innovative in finding solutions 
for cheap energy supply; as having the production and 
storage behind the meter,  – 



Thanks 
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