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Hellenic Wind Energy Association – H.W.E.A. 
ELETAEN 



The Hellenic Wind Energy Association 
(H.W.E.A.) was founded in 1990 by 50 Wind 
Energy believers (Prof Arthouros Zervos, later 
Chairman of EWEA and GWEC and currently 
of REN21, Dr. Ioannis Tsipouridis, Prof Dimitris 
Lalas and Dr Takis Chaviaropoulos are 
founding members). 
 
In Greece it is known by its acronym ELETAEN 
 
Today its membership is over 400 members of 
which 200 can be considered actively 
involved. 
 
They comprise of wind energy professionals – 
engineers, scientists, lawyers, financiers and 
wind Energy companies – producers, 
developers, resource assessment, contractors. 



 
HWEA does advocacy work with the Greek 
authorities, takes active part in the social 
dialogue, organises events and communicates 
the benefits of wind power via multiple 
channels.  
 
H.W.E.A.  is a non profit organisation.  
It has no permanent staff and 
all its officers offer their services on a 
voluntary basis. 
Its income is derived from annual 
subscription fees and sponsorships from its 
member companies. 



International highlights of its activities are 

The Organisation of the 1994 EWEC Conference & Exhibition 
in Thessaloniki  

The organisation of 2006 EWEC Conference & Exhibition in 
Athens  

Other, more national, activities involve 
 

The publication of the bimonthly magazine ANEMOLGIA which 
has reached 5.000 copies per issue 

 

The operation of a website www.eletaen.gr and a social media 
facebook page https://www.facebook.com/groups/eletaen/ 

 

Publication of other informative and promotional material 
 

Press releases and writing of articles for newspapers, 
magazines and energy portals 

 

Lobbying the Government and authorities  
 

Taking active part in the social dialogue for the sustainable 
future, for climate changes, for environmental deterioration, in 
collaboration with environmental groups and especially 
Greenpeace. 

 

Organising public events such as the Global Wind Day week, 
workshops on key energy issues and an annual sector reception 
for the new year. 
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Kythnos Wind Park 
 

Wind turbine type: AEROMAN 11/20 
(1st generation) 20kW power output, 
5 units totaling 100kW power output 
Two bladed turbines equipped with a 
hydroelectric blade tip control and an 
11,6 m swept area.  
Lattice tower 10m high, constructed of 
galvanized pipes. 
Official inauguration date 15th April 
1982 
In 1990, these first 5 wind turbines 
were replaced by 5 third generation 
wind turbines 33kW each, totaling 
165kW, on conical cylindrical towers 
of 15m height. 

Kythnos 100kW Wind park.  
Official inauguration date 15th April 1982 



Kythnos 100kWp PV station.  
Start of operation 1st of July 1983 
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The HWEA Wind  Energy Statistics take into account the wind capacity which is in commercial or test 
operation in Greece and it is based on sources from the market actors.  
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Roof tops Ground mounted 

Interconnected Non interconnected islands 



PV installed capacity per power range 

PV installed capacity per power range 



Contents 

1. H.W.E.A. 

2. The early years 

3. The follow up 

4. The 2020 European Union targets  

5. Analysis of the RES market 

6. The perspectives 

7. Global outlook 



Overall target :  18% of share of energy generated from renewable sources 

in gross final energy consumption: 

Heating and cooling: 20% of heat consumption met by renewable 

sources; 

Electricity: 40% of electricity demand met by electricity generated from 

renewable energy sources; 

Transport: 10% of energy demand met by renewable energy sources. 

EU Member State  2006  2007  2008  2020 Target  % To cover:  
Greece  7.2 % 8.1 % 7.9 % 18 % 10.1 % 

Germany  6.9 % 9 % 8.9 % 18 % 9.1 % 
Denmark  16.8 % 18.1 % 18.7 % 30 % 11.3 % 
Portugal  20.5 % 22.2 % 23 % 31 % 8 % 

Share of renewable consumption to gross final energy consumption. 

Comprises of direct use of renewables (e.g. biofuels) plus energy produced 

from renewables (e.g. wind, hydro).  

Final energy consumption is the energy that households, industry, services, 

agriculture and the transport sector use.  



 
               

Technology  
Target Capacity Shares (MW)  

2014 2020 

Small Hydro (<=15MW) 300  350  

PV 1500  2200  

CSP 120  250  

Wind (onshore & Offshore) 4000 7500 

Geothermal energy 0 120 

Biomass 200 350 

The road map to reach 18% of final consumption from RES by 2020 
The Targets (2010 – 2014 - 2020) 



Investments needed (2010-2020) 

Mil. euro (2005) Total 2010-2020 

Lignite 2.100 

Natural gas 3.311 

Oil 249 

Large hydro 650 

Small hydro 137 

Pump storage 1.672 

PV 5.508 

Solar thermal  1.120 

Wind 6.710 

Geothermal 264 

Biomass/biogas 530 

Total 22.252 

from which RES 16.455 
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Factors influencing wind energy development: 
 
• Wind potential/Wind Technology 

• Knowhow  

• Personnel   

• Legislation - Licensing procedure 

• Incentives  (financial or corporate) / Feed in Tariff (Feed in Premium) 

• Financing access 

• industrial activity 

 
What are the ingredients for growth in any Wind energy market? 
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Evolution of Wind Feed In Tariff in Greece, 2001 - 2014 (€/MWh) 
 

FIT (in case subsidy on inv. Cost) FIT (in case no subsidy on inv. Cost)

Investment drivers for wind energy (I)  
Wind feed-in tariffs / Feed in Premiums. 



Investment drivers (II)  
Capacity factor  



Investment drivers (III) – 
Investment cost  

 
The most significant investment driver on the expenditure side is the initial 
investment cost. The cost has followed the rapid fall in WTG’s prices . 
EUR 1,200/kW in the interconnected system  
EUR 1,400/kW in autonomous islands.  
 
In comparison 
hydroelectric systems, at EUR 2,000/kW,  
solar thermal EUR 3,800-4,800/kW 
geothermal installation EUR 5,000/kW  
 
More than three quarters of the wind installation cost correspond to the 
price of the wind turbine itself  
grid  connection  (8.9%),   
foundation  (6.5%)   
land rent (3.9%),  









Investment drivers (IV)  
Infrastructure  

 
The electricity grid is a serious constraint on wind energy development  
everywhere. Areas with high wind potential, such as Peloponnese and Evia, are 
characterised as congested and the installed renewable energy facilities, 
together with the binding grid connection offers, cover the current grid 
availability.  
The Aegean islands, with the strongest wind potential, are not connected to 
the mainland electricity grid. The autonomous oil stations of the islands, with 
strong seasonality of demand and peak during the tourist season, have limited 
capacity to absorb stochastic electricity generation and use expensive oil.  
The full harnessing of the wind energy potential requires the island 
interconnection, including Crete with the mainland system and the completion 
of mainland grid extension works. 
The system operator has a long term plan for the development  of  the 
electricity network, which takes into account the need to strengthen the 

network to facilitate additions of wind capacity. 



 
Despite the severity of the financial crisis, which had a profound impact on 
investment in the country, the  penetration  of  renewable  energy  sources  
accelerated  during  the  years  of  economic contraction. 

 
RES attracted over EUR 7.6 billion of investment in Greece cumulatively  
over  the  period  2006-2013. Despite  the  crisis, investment  in  RES 
accelerated between 2008 and 2012  

 
During  2010-2013,  approximately  EUR  6.3  billion  were  invested  in  
renewable  energy technologies  in  Greece,  almost  five  times  as  high  
compared  with  the  investments  made during 2006-2009.  

 
Wind energy, in particular, experienced an investment boom in 2011, at a 
time when the sovereign bond spreads were considerably higher than today. 
Investment in wind fell in the second half  of 2012 and has returned to half-on-
half growth since then.  

Special Case: The economic crisis and its effect on RES development 



RES  grew at an average rate of 28% p.a. between 2006 and 2013.  



 
The  main  reason  of  lower  investment  in  wind  in  2012  and  2013,  
compared  to  2011, is the boom experienced in photovoltaic technology 
during these 2 years. 

 
In practice,  there  is  a  significant  overlap  between wind  and  PV 
investors, as part of a strategy of building a portfolio of renewable energy 
installations.  

 
PV  & Wind absorbed  the  largest  share  (93% of total over the period 2006-
2013 with EUR 5.4 billion for PV and  EUR 1.7 billion for Wind).  

 

The economic crisis and its effect on RES development 



The boom experienced in photovoltaic technology 

The higher return observed for PV in the past two years, driven by the sharp fall in 

PV panel prices, as well as the prospect of lower PV feed-in tariffs in the future, were 

the main reasons for the switch from wind to PV.  



Interconnected systems 
New capacity 2015 
Total capacity 2015 

Greek PV market 

Annual capacity 
Total capacity 



PV  and job creation 

Direct  employment 

Indirect  employment 

A success story that went wrong 
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

ΒΙΟ 37 37 39 41 41 45 45 46 47 52

ΜΥΗΣ 74 96 158 183 197 205 213 220 220 224

Φ/Β 4 15 45 153 440 1.536 2.577 2.596 2.604

Αιολικά 748 849 995 1.154 1.320 1.635 1.749 1.865 1.980 2.151
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Cumulative RES Installed capacity in Greece 



RES Technology share in electricity consumption in 2015 

Biomass 

Small Hydro 

Wind 

PV 
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Conclusions  
 
• RES exploitation addresses positively all major energy policy targets/drivers (Global-

European and National): 

 Technically feasible 

 Environmentally friendly 

 Local source enhances security of supply,  

 Economic competitiveness and  job creation 

Combats effectively climate change 

• Greece is rich in RES, in particular Wind and Solar (but also hydro, geothermal and 
biomass). Greece has not exploited yet all the opportunities associated to RES 
deployment, especially those related to technology development, innovation and 
smart specialization 

• The country is endowed with an abundance of all renewable energy sources, 
while it has adequate  experienced personnel and the required  knowhow to 
provide the platform for the much awaited take off of renewable energy 
development.   



1.524+5.659+514+1.007 = 8.704 MW of mature wind projects 

12.900 MW of mature RES projects 

Licensing Progress of RES up to 31.06.2014  

Technology Applications 
Production 

license 
Installation 

License  

Binding 
connection 

terms  

With 
connection 

contract  
with PPA Operating 

Wind 24.102 23.150 1.524 5.659 514 1007 1.866 

Biomass 50 474 34 89 33 34,5 47 

Geothermal 20 8 0 0 0 0 0 

Small Hydro 115 964 41 76 15 23,5 220 

PV(inl. Rooftops & 
PL exceptions)  100 4.422 488 1.554 567 1.008 2.588 

CSP 316 471 38 212 0 0 0 

Hybrid 920 295 0 2,5 0 0 0 

TOTAL 25.622 29.784 2.124 7.592 1.128,6 2.073,8 4.721,2 

488 +1.554+567+ 1.008 =  3.617 MW of mature p/v projects 

Evaluating the investment drivers the market voted: 



 
Political will, political leadership and vision. 

 

What are the ingredients for growth in any Wind energy market? 

Factors influencing wind energy development: 
 
• Wind potential/Wind Technology 

• Knowhow  

• Personnel   

• Legislation - Licensing procedure 

• Incentives  (financial or corporate) / Feed in Tariff (Feed in Premium) 

• Financing access 

• industrial activity 
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Global Wind Energy development 



The global markets 



The EU member states share of wind development 



The European Union market 



The annual growth in EU 



The offshore market 



 

Epilogue 

Why do we develop wind energy  

(and the other Renewables)? 

 

Because : 

It’s abundant 

It’s technically feasible 

It’s economically viable 



If coal, gas and oil were free would we continue to use them 

and abandon Wind energy and the other Reneawables? 
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2015: The warmest year on record 

https://www.facebook.com/permalink.php?story_fbid=1135989179762534&id=1088047194556733


February 2016:  
The 10th consecutive month 

of record-breaking global 
temperature and with a 

particularly bigger margin. 

https://www.theguardian.com/science/2016/mar/14/february-breaks-global-temperature-records-by-shocking-amount


2016 will probably be the warmest year. 



No one under the age of 30 has lived one month in which 
the average temperature was below average.  



The table lists the global combined land 
and ocean annually-averaged 
temperature rank and anomaly for each 
of the 16 (two tied at #15) warmest 
years on record. 
 
Much of the record warmth for the 
globe can be attributed to record 
warmth in the global oceans.  
The annually-averaged temperature for 
ocean surfaces around the world was 
0.74°C (1.33°F) higher than the 20th 
century average, easily breaking the 
previous record of 2014 by 0.11°C .  
Ocean temperatures for the year 
started with the first three months each 
third warmest for their respective 
months, followed by record high 
monthly temperatures for the 
remainder of the year as one of the 
stongest El Niños in the historical record 
evolved. 

The sixteen warmest years 

https://www.ncdc.noaa.gov/sotc/global/201513
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml
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How much warmer was Trabzon in 2015? 

http://www.nytimes.com/interactive/2016/02/19/us/2015-year-in-weather-temperature-precipitation.html
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New research tracking the 
past 2.800 years, shows the 
sudden and sharp sea rice 

during the last century. 

http://www.climatecentral.org/news/study-reveals-acceleration-of-sea-level-rise-20055?utm_content=buffer2a806&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer


Since 1992 seas around the world have risen an average of         
3 inches (7,6 cm) and it’s pretty certain we are locked into at 

least 3 ft (91,5 cm) sea level rise!! 



For some, however, it is already late. 
The small islands (atolls) already face flooding from rising sea levels. 

The Cabinet of Tuvalu, in an effort to raise awareness of developed countries and 
public opinion, held an underwater cabinet meeting. (20/09/2011) 



The Greenland  
ice sheet  
is melting 

Faster. 

https://www.washingtonpost.com/news/energy-environment/wp/2016/04/05/its-not-just-antarctica-some-experts-fear-greenland-could-also-melt-faster-than-we-thought/


Frightening 
scenario: 

If the Greenland 
“stable” ice sheet 

starts to melt 
we are looking at 
a sea level rise of  

7 meters 



An even more frightening scenario involves the melting of the 
Antarctica glacier. 



 

CONTENTS 

CLIMATE CHANGE 

The Scientific Evidence 

 Global average temperature rise 

 Sea level rise 

 Shrinking ice sheets, Declining Arctic sea ice, Glacial retreat 

Scientific consensus 

The inevitable consequences 

The way out 

Epilogue 



Antarctic ice is melting so fast that  
the whole continent may be at risk by 2100 



The melting of glaciers is clear in before and after pictures 



The melting of glaciers is clear in before and after pictures 
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© Glacier National Park Archives 

2005 

The melting of glaciers is clear in before and after pictures 
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Climate change: How do we know? 

The overwhelming majority of the scientists (> 97%) agree that: 
•  climate change is happening now and 
•  the heart of the cause is human activities 

http://www.treehugger.com/climate-change/pie-chart-13950-peer-reviewed-scientific-articles-earths-climate-finds-24-rejecting-global-warming.html


The main scientific findings that led scientists to this conclusion are: 
The increase in the average global temperature 
Sea level rise 
The reduction of ice cover in the Northern Hemisphere 

http://www.metoffice.gov.uk/climate-change/resources/hadleycentre 

https://www.ipcc.ch/publications_and_data/ar4/syr/en/spms1.html


http://www.bloomberg.com/graphics/2015-whats-warming-the-world/   

What’s really warming the world? 
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http://www.bloomberg.com/graphics/2015-whats-warming-the-world/   

Changes in Earth orbit? volcanoes? 
Solar flares? All three together? 

No, because there remains a deviation from the recorded 
rise in average global temperature 

 

http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/
http://www.bloomberg.com/graphics/2015-whats-warming-the-world/


http://www.bloomberg.com/graphics/2015-whats-warming-the-world/   

Deforestation? Aerosols? 
The ozone hole? 

No, because they have zero or negative effect on 
the average global temperature. 
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It’s the Greenhouse Gases 
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When taking into account all the human factors 
the discrepancy between recorded and calculated 
rise in the average global temperature disappears. 
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The comparison of the effect of natural and man-made 
(anthropogenic) factors underlines the key role 

greenhouse gases play in the rise of the average global temperature. 
The question is "What do we do about it?" 
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Greenhouse Gases (GHG) - CO2, methane, water vapor cause                 
and enhance the greenhouse effect 



Temperature and CO2 concentration in the atmosphere over the past 
400.000 years 

http://www.grida.no/graphicslib/detail/temperature-and-co2-concentration-in-the-atmosphere-over-the-past-400-000-years_25ae


The significant increase in CO2 concentration in recent years 
(after the industrial revolution)…... 



……. causing the rise in average global temperature 



The carbon 
emissions are  
higher that at 

any time in fossil 
records 

stretching back 
66 million years, 
since dinosaur 

age 

http://www.reuters.com/article/us-climatechange-carbon-idUSKCN0WN1QR


The main sources of greenhouse gases. 

Industrial 
processes 

16,8% 

transportation 
14% 

waste  3,4% 

Residential/commer
cial sources 10,3% 

farming  
12,5% 

Land use & 
biomass burning 

10% 

Fossil fuel 
retrieval 

processing 
& 

distribution 
11,3% 

Power sectors 
21,3% 

Total energy of about 75% 
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What awaits us? 



There are many scenarios because it is unknown how humanity will react. 
Despite individual successes (the Paris agreement in December was a great 

success) short-term interests may prevail long term. 



What difference does one degree Celsius make? 



• Droughts 
Reduction of agricultural production. Africa reduction between 15% to 35%. World reducing production by 
10% . 
 
• Increasing floods - level rise at 59cm 
Bangladesh & Vietnam and coastal cities such as London, New. York, Tokyo, Hong Kong, Calcutta, Karachi 
1.8 million people at risk only in Britain.  

 
• Ice melting  
Half of the Arctic tundra is in danger. Europe losing 80% of Alpine glaciers. The icebergs of Antarctica and 
Greenland start to melt. 
Complete melting of Arctic sea ice in summers in the late 21th century. Melting of the Greenland glacier 
will lead to an increase in sea level of 7 m 
 

• more diseases 
Mosquitoes party, 80 million. people exposed to malaria in Africa, while 2.5dis exposed to dengue fever. 

 
• Extinction 
20-50% of the land species are threatened with extinction. 

 
• Lack of drinking water 
The availability of drinking water in Africa and Mediterranean halved. 
 

• Stronger hurricanes 
The wind speeds are increased by 15-25%. Major damage to infrastructure. More often extreme 
temperatures, heat waves and heavy rain. 
 
• Gulf Stream 
It is likely that the thermoregulatory circulation of the Atlantic will slow the 21st century. 

What impact will warming by + 4 C have?  



Scientists are convinced that any rise above the threshold of 2 ° C will result in 
irreversible changes. 

In Paris that threshold was strongly contested and therefore the final decision was a 
desired limit of 1,5ο C 



The civil war in Syria was accelerated by climate change 
which caused the draught.  



Failure to control climate change will result to greater 
refugee waves. Climate refugees will be a new category. 



 

A tornado in the centre of Athens. 
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Because there is no planet Β! 



Paris December 2015 
 
The world recognizing that the reform of the global energy system is the back bone 
of climate action, joined forces in the Paris Climate Summit COP21. 
 
The energy sector responsible for 2/3 of carbon emissions must be in the heart  of 
the effort to keep the rise in the average global temperature below 2o Celsius.  

http://newsroom.unfccc.int/media/533447/lpaa-focus-on-energy-press-release-20150712.pdf


The greatest global mobilization ever led 196 countries to agree on the 
new climate deal, a historic agreement. 

 
Renewable Energy Sources and Energy Efficiency  

unlock the solution to the climate crisis. 
 

The energy reform  
Meets the climate crisis, 
Increase energy access,  
And achieves global sustainability targets 

http://www.theguardian.com/environment/2015/dec/13/paris-climate-deal-cop-diplomacy-developing-united-nations


Scientists concluded that  
any rise in global average 
temperature of more than  

2o C, can lead to irreversible 
climatic developments. 

To keep the temperature 
below that safety limit GHG 
emissions must be stabilized 
by 2015 - 2020 and then fall 

by 70-90% by 2050. 

It must be understood 
that the effort is 

aimed only to reduce 
the impact of 

climate change and not 
prevent it . 



Obama. 



The Pope 



Islamic leaders 



Di Caprio 



In order to keep the possibility of the average global temperature rising above 2o C, 
below 20%, the carbon budget for : 

The period  2000-2050  is 886 GT CO2. 

 
Up to 2011 emissions were 282 GT CO2 or 1/3 of the affordable. 

Hence only 565 GTCO2 can be emitted in the nest 40 years. 

 

The proven fossil fuel reserves are estimated  at 2.795 GT CO2 
 
Therefore only  

20% of the fossil fuel reserves (565/2.795) can be used  
 
The rest must stay underground. 
 

PS. If the temperature rise target  is  set at 1,5 o C the “allowed” carbon 

budget will be lowered even further.  
 

The carbon budget. 



The carbon budget for 2o C and the carbon bubble. 

http://www.carbontracker.org/report/carbon-bubble/




Already $2,6 trillion carbon disinvestment decisions  

have been realised 



Even Rockefellers, who became rich from oil,  
are to divest from oil and invest in RES 

http://www.bloomberg.com/news/articles/2016-03-23/rockefellers-dump-exxon-holdings-that-made-family-s-fortune


 
According to Barclays the 46 
GW German coal generation 
capacity will be worthless by 

2030. 
 

http://reneweconomy.com.au/2016/barclays-german-coal-generation-to-be-worthless-by-2030-2030


 
Vattenfall unable to find 
buyers for its 8.1 GW of 
lignite powered plants. 

The sale was launched in 
2014! 

 

https://www.facebook.com/theguardian/videos/10154025683846323/?pnref=story
http://www.reuters.com/article/us-vattenfall-germany-lignite-idUSKCN0WD0T8


 
China announced it will shut 
down 1.000 coal mines this 

year. 
 

http://grist.org/climate-energy/china-to-shut-down-1000-coal-plants-this-year/?utm_source=syndication&utm_medium=rss&utm_campaign=feedgrist


 
JPMorgan Bank will not 

finance new  coal mines nd 
coal power stations. 

 

http://www.bloomberg.com/news/articles/2016-03-07/jpmorgan-won-t-finance-new-coal-mines-that-worsen-climate-change


The inevitable. 

http://www.theguardian.com/environment/2016/apr/13/worlds-largest-coal-producer-files-for-bankruptcy-protection


The rise in  
Renewable Energy Sources  

halted the rate  
of carbon dioxide emissions  
for the second year in a row. 

http://www.theguardian.com/environment/2016/mar/16/surge-in-renewable-energy-stalls-world-greenhouse-gas-emissions


Doubling Renewable Energy 
Sources by 2030: 
 
Is technically feasible, 

 
Will create 6 million jobs, 

 
Will contribute to achieving 
the 2ο C target 

 
 and is  by far the cheaper 
choice since it will result to 
$4,2 trillion savings annually 

 
What more can one ask? 

http://www.bloomberg.com/news/articles/2016-03-16/one-gulf-agency-sees-4-2-trillion-reason-to-double-green-energy


The biggest scandal of the 20th century! 

Το 2050 
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Turning to renewables is not the best solution. 

It’s the only solution 



http://wwf.panda.org/what_we_do/footprint/climate_carbon_energy/energy_solutions22/renewable_energy/sustainable_energy_report/
http://www.greenpeace.org/international/Global/international/publications/climate/2015/Energy-Revolution-2015-Full.pdf
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for your attention. 


