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Long-term policies 
promote wind industry 
growth because investor 
uncertainty associated 
with short-term policy 
inhibits development.  
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•  40% of worldwide primary energy consumption comes from 
electricity 

•  20% of electricity generation from renewables 
•  Wind makes up 2% of global electricity generation (2010) 
•  Generating more electricity by wind will help meet growing 

demand for electricity with less of an impact on the 
environment 

The Role of Electricity 



•  Electricity sector CO2 emissions down by 825 million metric tons per year 
–  A cumulative total of 7,600 million metric tons of CO2 emissions would 

be avoided by 2030 
•  Reduced water use by 4 trillion gallons/year 

–  As additional wind generation displaces fossil fuel generation, each 
megawatt-hour generated by wind could save as much as 600 gallons 
of water that would otherwise be lost to fossil fuels  

If wind provides 20% of US 
electricity needs by 2030: 



•  A renewable electricity source 
•  Negligible air emissions 
•  Negligible fuel operating costs 
•  Diversifies electricity portfolio 
•  Income source for rural landowners 
•  Tax revenues for local communities 
•  Growth in sectors that support wind 

–  Manufacturing 
–  Engineering 
–  Construction 
–  Transportation  

The Role of Wind 



•  Increase in electricity prices in the 1970’s caused by oil shortages 
•  California’s federal and state tax credits caused immense growth  
•  Federal tax credit expired in 1985 bringing growth to an abrupt halt 

–  Still, in 1986 California had 1.2 GW, 90% of global installations at that 
time! 

History 



•  Europe took the lead pushed by aggressive policies enacted 
between 1975-1985 

•  Global industry growth 
–  Improved technology 
–  Increase in turbine power and productivity 
–  Prices decreased drastically 

•  Germany becomes the new leader 
–  By 2000, Europe had 12,000 MW installed power while the US 

had only 2,500! 

History 



•  Federal production tax credit (PTC) 
–  Did little to promote growth until just before its expiration in 1999 
–  Extended 2 times, ended in 2003, reinstated 2004 
–  Intermittent policy led to sporadic growth 

•  Renewable Portfolio Standards 
–  Small percentage of electricity supply from renewable resources 

•  By 2005, USA back as the world leader in new wind energy 
•  Today the capacity is around 60,000 MW in the US, exceeded only by China 

History 



Policies Outline 
  - New Zealand Policies 
  - United States Policies 
  - Differences & Similarities 

Wind Outlook Outline 
    - New Zealand Wind Energy Outlook 
    - United States Wind Energy Outlook 
    - Compare & Contrast each outlook 
    - Recommendations  

     

New Zealand vs. United States: Policy 
Comparisons and Growth Outlook 



Policy Timeline 



•  Production Tax Credit 
–  Allows owners of qualified renewable energy 

facilities to receive tax credit for every kilowatt-
hour of electricity generated (approximately 2.3 
cents per kWh) 

•  Business Energy Investment Tax Credit 
–  Allows owners to receive tax credits worth up to 

30% of the value of the facility 

A Closer Look: United State’s Tax 
Credits 



•  Sporadic, short term 
renewals 

•  Lapses in PTC cause  
dramatic slowdown in wind 
projects 

•  After reinstating the policy, 
the industry takes time to 
regain its footing 

Challenges for the Production Tax 
Credit 







•  NO Production Tax Credit (a form of tax incentives) 
 **Eric Pyle, the Chief Executive Officer of The New Zealand Wind Energy Association** 

•  NO subsidies or tax incentives 
•  NO incentives = NO motivation 
•  Not a level playing field 
•  Already have incentive schemes for solar 
•  Possibility to fuel the future 

•  Should implement incentives but not as sporadic --> NEEDS long 
term plan 

New Zealand’s Policies 







MOTIVATION IS KEY 
•  Energy Policy Act of 1992, the Renewable Electricity Production Tax Credit (PTC) 
•  The Business Energy Investment Tax Credit (ITC)  

**To qualify for either the PTC or the ITC, these projects must begin construction by December 31, 2013** 
**Rob Gramlich, the Senior Vice President of the American Wind Energy Association** 

•  Not perfect but can still increase growth 
•  Current Issue - President Barack Obama has asked Congress to permanently extend 

the tax credit at a price tag of $24.7 billion over the next 10 years. 
PROOF 
•  1980- California - first tax incentives to promote wind industry 
•  1985- tax credits expired… correlation between the growth of the wind energy market 

and the incentives that the government gives 

Why Incentives Work 



New Zealand Outlook 

ALL RENEWABLES 

CURRENT:74 % percent of the 

electricity generated in New Zealand comes from 
renewable energy sources 

TARGET: 90% by 2025 

Expected to increase even more over the next 20 
years, with wind energy contributing the majority of 
that increase. 

WIND ENERGY 

CURRENT: 3.94 % percent of the 

electricity generated by wind in New Zealand  

TOTAL CAPACITY: 623 MW 

TARGET: 20% by 2030 

New Zealand government plans to increase their 
total wind energy output by 16% in only 17 years.  



United States Outlook 
WIND ENERGY 

CURRENT: 4.1 % percent of the 

electricity generated by wind in the United States  

TOTAL CAPACITY: 60,007 MW 

TARGET: 20% by 2030 
The U.S. is leading the world in new wind installations and has 
the potential to be the world leader in total wind capacity 

Would cost upwards of $43 Billion  
-Energy Efficiency and Renewable Energy Plan by D.O.E.  





Comparative Analysis 

roughly ~4% of total electricity generated from wind 
outlook of 20% wind energy by 2030.  

~BOTH
~ 

New Zealand Wind Energy Association (NZWEA)         American Wind Energy Association 
(AWEA) 
 

         
   

Able to increase wind production at a much 
larger capacity 
 
 

Have a National policy statement on 
renewable Electricity generation (NpsrEg).  
This policy provides governmental direction 
on the benefits of renewable electricity 
generation and requires all councils to make 
provision for it in their plans  

Smaller county means not as much wind 
production needed to reach target 
 
 

No national policy to guide or track wind 
production  
 
 

NEW ZEALAND UNITED STATES 

BOTH 





ISSUES in reaching 20% goal 
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Offshore Potential 

Offshore wind energy policy in the United States and New Zealand could be an easy way to 
bridge the gap towards 20 percent of electricity generated by wind energy by 2030. 

  
In the U.S. there are currently three farms that have been proposed and approved but not yet 
installed or operational. 

         Cape Wind - Mass ** 
         Delaware Offshore Wind Farm 
         American Canyon Gulf of Mexico Offshore Wind Farm 

No offshore wind farms outside of (EUROPE & CHINA)  
United States and New Zealand can model their offshore efforts after successful ones. 



*To qualify for a tax credit that 
would cover a major portion of 
its capital costs, Cape Wind 
either must begin construction 
by Dec. 31 or prove it's 
incurred tens of millions of 
dollars in costs by then. 



Both can learn a lot from each other 
 
NZ SHOULD ADOPT INCENTIVE BASED TAX CREDITS  
 
BOTH US & NZ SHOULD ADOPT MORE LONG TERM 
POLICY PLANS + KEEP OFFSHORE AN OPTION 

Bottom Line 







•  Feed in Tariffs 
•  European Wind Markets 
•  World Leaders in Wind 

Improving Wind Energy Policy 



•  Performance-based incentive that 
guarantees renewable electricity generators 
a set price for the generation from their utility 

•  Utilities enter into long-term contracts with 
generators at specified rates 

•  Enacted in at least 65 countries  
•  Responsible for about 45% of global wind 

capacity 

A Long Term Policy: Feed in Tariffs 



•  Length of FIT contract and guaranteed grid access 
•  Investors attach HIGH premiums to certainty of 

investment return 
–  One-year extension of an original 5-year 

agreement on average increases wind 
investment by 6 percent annually 

–  Guaranteed grid access almost doubles wind 
investment in one year 

Case Study: European Wind Market 



•  Setting the ‘right’ level of support is difficult 
•  Higher subsidies do not necessarily correlate 

with increased wind capacity 
–  higher financial support induces wind projects 

in low quality sites with less favorable wind 
conditions 

Challenges for Wind Policies 



•  Enact a long-term feed-in tariff contract which 
guarantees investment stability 

•  Provide favorable grid access conditions 
•  Provide low administrative and regulatory barriers 

Best Way to Attract Investors: 



 Germany, Denmark, and Spain are consistently 
ranked the top performers according to their annual 
investment growth rate, total installed capacity and 
realizing the full potential of wind resources. 

World Leaders 



•  28% electricity from wind; 4162 MW installed capacity 
•  FIT – implemented in 1993 

•  Feed-in premium: green electricity producers get the market price plus a fixed premium, 
exposing producers to market dynamics   

•  Applies to the lifetime of the production unit, means high level of certainty 
•  Renewable Energy Portfolio Standard – passed in 2003 
•  2009 environmental premium added to market price 
•  Community Ownership model– communities pool investment resources to install and run wind 

farms; annual revenue share proportional to investment 
•  Strong interconnections with other countries 
•  Outlook:  

•  50% by 2020 
•  Other resources: 

•  Construction of additional coal-burning plants banned 
•  Self sufficient in oil and natural gas from North Sea 

Denmark 



Denmark 



•  5% of electricity from wind; 8,445 MW installed capacity 
•  World leader in offshore since 2008 
•  Capacity equal to the rest of the world combined 
•  FIT – pay generators for electricity they generate, use, and for unused exported 

back to the grid 
•  Renewables Obligation – requires a portion of suppliers’ electricity to be sourced 

from renewables 
•  Outlook: 

•  15% by 2020 
•  Offshore to 18 GW 

•  Other resources 
•  Coal production has declined 
•  Oil and gas reserves are still being found 

United Kingdom 



United Kingdom 



•  18.1% electricity from wind; 22,796 MW installed capacity 
•  By law, companies get 7-8% return on investments in renewable energy 
•  Producers choose between fixed tariff or feed-in premium 
•  Now: 

•  No more new incentives for renewable energy installations after 2012 
•  7% tax on all existing generation installations (including renewables) 
•  No more market price plus premium option 

•  Outlook: 
•  Industry income reduction of 15% this year 

•  Other Resources: 
•  Insufficient coal reserves 
•  Limited natural gas 
•  Imports large amounts of coal and petroleum 
•  Relies heavily on hydro 

Spain 



Spain 



•  8% of electricity from wind 
•  31,331 MW installed capacity 
•  Growth in 2012:  1038 MW onshore and 105 MW offshore 
•  Renewable Energy Sources Act (EEG) 

•  Formed the basis for the strong expansion of renewable energies by 
establishing a secure financial environment 

•  Fixed tariff or feed-in premium options 
•  FIT – rates constant for 20 years 

•  9 cents/kWh for wind 
•  Priority connection to the grid 
•  Grid operators are obligated to expand the capacity 

Germany 



•  Community Ownership model  
•  Nearly half is locally owned 

•  Increasing wind and solar energy has been a key factor in driving down wholesale 
electricity prices 

•  Outlook:  
•  50% wind by 2050 
•  Onshore capacity to 45 GW 
•  Offshore capacity to 85 GW 

•  Other resources 
•  Coal is the second most important source of energy 
•  Small reserves of oil and gas in northern Germany 

Germany 



Germany 



•  2% of electricity from wind 
•  75,324 MW installed capacity 
•  Annual capacity additions of 10 GW for the past 4 years 
•  Reliable financial support for renewable energy generators 
•  FIT has encouraged wind capacity growth since 2006 
•  Outlook:  200 GW by 2020 

•  170 GW from onshore 
•  30 GW from offshore 

•  Challenges: connection, curtailment and funding shortfalls 
•  Other resources: 

•  Coal is the major source of energy; ranks third in reserves 
•  Peaked supply of oil and natural gas 
•  Highest hydro capacity in the world 
•  Plans to increase nuclear capacity 

* China has identified wind power as a key growth component of the country's economy 

China 



China 





•  Electricity Prices 
•  Land Requirements 
•  Material, Manufacturing, and Labor 

Constraints 
•  Transmission and Grid Requirements 
•  Intermittency 

Factors Affecting Wind 
Integration 



•  Competitive markets are more conducive to 
renewable development 

•  High initial capital costs are necessary, but lower 
wind energy costs follow 

•  This high capital cost makes up 80% of production 
cost 

Electricity Prices 









•  1 kW of power requires: 
–  1000 square meters of land for wind 
–  100-250 square meters for solar 
–  1-10 square meters for coal 
–  .5-5 square meters for gas 

•  Improvements in inefficiencies can drive 
down land requirements 

Land Requirements 



•  Many of the optimal sites are not served by 
current electric grid 

•  New transmission infrastructure may be 
required 

•  Construction can face environmental 
opposition 

•  Transmission lines cross many individual 
properties 

Transmission & Grid 
Requirements 



•  Material constraints 
–  fiberglass 
–  resins 
–  permanent magnets 

•  Manufacturing constraints 
–  address strategies for developing and securing supply chains 
–  need consistent policies to encourage investment 

•  Limited labor 
–  need more qualified work force 
–  decreasing number of engineers and scientists 

Material, Manufacturing, and Labor 
Constraints 



•  Diversify sources 
•  Sun and wind combined 
•  Energy storage 
•  Demand side management 
•  Market structures 
•  Smarter transmission networks 

Intermittency 



•  To be successful in the long term and for the wind industry to 
stand on its own in the future, countries should enact long term 
policies promoting consistent growth  

•  This will decrease investor uncertainty and lead to supported 
development  

•  A predictable long term policy is more likely to be effective than 
exaggerated short term fiscal incentives 

•  There is no perfect wind energy policy but each country can 
learn and improve their policy through communication and 
collaboration 

Conclusion 
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