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The Heinrich Böll Foundation is a non-profit political foundation affiliated with the German 

political party of Alliance 90/The Greens. Since 1998, the Heinrich Böll Foundation has an 

office in Washington, DC. The Heinrich Böll Foundation North America focuses its work on the 

issues of foreign and security policy and transatlantic relations, global governance, sustainable 

development, social equity and gender democracy.  www.boell.org 

 

The Transatlantic Climate Policy Group is a two year program, launched by the Heinrich Böll 
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energy policies. The Transatlantic Climate Policy Group seeks to engage policymakers, research 
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Executive Summary 
 

American renewable energy policy consists of 

a byzantine mix of tax incentives, rebates, 

state mandates, and utility programs.  The 

complexity of the system results in more 

difficult and costly renewable electricity 

generation, and hampers the ability of states 

and communities to maximize the benefits of 

their renewable energy resources. 

 

Evidence from Europe suggests that a simpler, 

more comprehensive policy achieves greater 

renewable energy development, but at a lower 

cost and with greater economic and social 

benefits like local ownership.  It is called a 

feed-in tariff, a price for renewable energy 

high enough to attract investors without being 

so high it generates windfall profits. The tariff 

can be varied to spur new emerging 

technologies or to achieve social ends.   

 

Denmark and Germany both used a feed-in 

tariff to drive renewable electricity generators 

to more than 15 percent market share.  This 

policy also resulted in large-scale local 

ownership, with near half of German wind 

turbines and over 80 percent of Danish ones 

owned by the residents of the region.   

 

In 2009, one Canadian province (Ontario) and 

one US municipal utility (Gainesville, FL) 

have enacted a feed-in tariff.  As many as 11 

U.S. state legislatures are seriously 

considering adopting the system as a 

complement to their renewable electricity mandates.   State and federal policy makers should 

strongly consider turning to a feed-in tariff as the key mechanism for encouraging renewable 

energy development.  Itôs fairness, simplicity, and stability can help the United States maximize 

the benefits of the renewable energy revolution. 

 

 

Feed-in Tariff Success, by the numbers: 
 

Å Germany: 15% renewable electricity, 280,000 jobs in the renewable industry, a 

net benefit of 6 billion Euros per year. 

Å Denmark: 28% renewable electricity, 21,000 jobs in the wind industry 
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The Power of Feed-in Tariffs  
 

In the United States, renewable energy policy consists of an uncoordinated and often haphazard 

combination of state and federal incentives and mandates.  A company or person wanting to install 

a wind turbine or solar electric system must negotiate a bewildering array of incentives (Figure 1).  

Each of the incentives has an overhead cost.  Rebates, for example, might require a cumbersome 

paperwork process.  Tax incentives require one to put together a group of profitable corporations 

with sufficient tax liability to make use of the incentives, and in the process the tax equity investors 

divert some of that incentive away from the actual project.  Having gained sufficient financing, the 

developer must then engage in lengthy and costly negotiations with the local utility to develop a 

contract with a price and with often onerous and costly interconnection requirements.   
 

This process impedes the growth of 

renewable energy, may well raise its cost, 

and certainly discriminates against small and 

locally owned projects.  It may also 

undermine statesô renewable energy efforts. 

 

In the last few years, 38 states adopted 

renewable electricity mandates.  These 

mandate a specific quantity of renewable 

electricity based on the overall electricity 

consumption and leave the price up to the 

ñmarket,ò a market, as noted, that largely 

consists of financial incentives. A number of 

states may be falling behind their interim 

benchmarks. 

 

Europe has taken a different approach. It has 

mandated a specific price for renewable 

electricity and leaves the quantity achieved 

up to the ñmarket.ò  

 

In the 1980s and early 1990s, European 

nations imitated U.S. renewable energy 

policies (i.e. incentives) and found them 

ineffective.  First Denmark and then 

Germany, France and Spain adopted a new, 

simpler policy.  They set a price (tariff) 

sufficient to attract investors.   

 

This policy has several attractive impacts.  

By establishing a price, it does away with the 

need for multiple incentives and the financing 

of projects largely based on their value in 

reducing tax liabilities. By reviewing the 
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price every few years, European states can lower the price if they find that it results in windfall 

profits and attracts too many renewable energy proposals and raise it if they find it insufficiently 

attractive.  Prices can be varied by technology and scale of production, thereby providing an 

incentive to emerging technologies and to renewable energy projects that have attractive social or 

economic impacts (e.g. on site generation, local ownership). 

 

European nations further require utilities to interconnect renewable energy projects on demand. 

The utilities bear the cost of connecting to higher voltage transmission lines and the utilities must 

offer a short, uniform contract that includes interconnection requirements. 

 

Empirical studies of the European system have found that it spurs more renewable energy at a 

lower price than do incentive programs or stand-alone renewable mandates.  

In Europe this new policy is called a Feed In Tariff.  A tariff is the traditional term that describes 

a utility price structure.  Feed-in means that this is a price paid to producers that feed their 

electricity into the grid system.  European nations require that those who accept a feed in tariff 

must ñexportò all of their electricity into the grid, unlike many U.S. states that offer net 

metering arrangements whereby the output of a rooftop solar array, for example, would first be 

used inside the building and spin the meter backwards, with any excess sent into the grid.  

Figure 2 illustrates the difference between net metering and a European feed-in tariff for a 

household with a solar panel, with data in kilowatt-hours (kWh).   

 
 

 

 

The two policies are really just accounting measures, because the electrons from the solar panel 

will serve the home first in either case.  However, they have a very different impact on the building 

ownerôs decision about the size of the renewable energy facility that will be installed.  Under net 

metering, the owner will probably size the unit to the buildingôs internal use, because excess power 

 
Figure 2 (a) ï Under net metering, the homeowner uses power to offset domestic use and gets paid at the 

wholesale rate for excess power 

 

 60 kWh 

Figure 2 (b) ï Under a feed-in tariff , the homeowner sells all their power to the grid for a premium price, 

but buys all their power from the grid at retail rates 

100 kWh 

100 kWh 

60 kWh +40 kWh 

 

100 kWh 60 kWh +40 kWh 

40 kWh 100 kWh 

Net 

Metering 

Feed-in 

Tariff  

A Feed-In Tariff  (FIT) provides three key provisions to renewable electricity 

generators: a guaranteed grid connection, a long term contract, and a fixed 

price sufficient for a reasonable return on investment. 
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is purchased at low (wholesale) rates.  Under a feed-in tariff, the producer is paid a premium for 

every kilowatt-hour generated and there is often no limit on the size of the facility that will earn 

that payment.  The project is an investment ï the system will be sized to maximize the rate of 

return.  This could have a significant impact on the economics of rooftop arrays.  In the United 

States a typical photovoltaic (PV) system might cover a third of a roof.  Later as PV panel costs 

decline, the system could be expanded, but because installation is a significant percentage of the 

overall cost, the second install may offset the lower priced panels.  A feed-in tariff that encourages 

the maximum sized facility to be installed in the first place may lower long term costs. 

 

Outside Europe, feed-in tariffs go by many names:  advanced renewable tariffs, renewable 

energy payments, or feed laws.  We prefer to use the name feed-in tariffs (since itôs the name 

used in Europe), although renewable energy payments (REPs) are somewhat more intuitive to 

the typical American. 

 

This paper presents the case for an American feed-in tariff, based on the European history, the 

elegance of the policy and the preponderance of evidence that feed-in tariffs generate greater 

social and economic benefits than alternative policies for the same level of renewable energy 

deployment. 
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The European Experience 
 
Two countries in particular provide an illustration of the success of the feed-in tariff: Denmark 

and Germany. 

 

Denmark:  The Rise and Fall of Feed-In Tariffs  
 
Denmarkôs history of renewable energy policy is one of early commitment, rapid success under a 

feed-in tariff, and then stagnation from a changed policy. In the 1980s, the Danes were among 

the first to encourage renewable energy development, a step ahead of many other national efforts 

to respond to the Arab oil crisis. Their head-start meant that the California wind farms ï 

representing the early renewable energy efforts of the United States in the post oil crisis era ï 

were largely powered by Danish turbines. However, while the U.S. abandoned many of its 

initiatives as the price of oil fell during the 1980s, the Danes remained committed to their energy 

independence goals, including the development of renewable energy. A strong anti-nuclear 

movement also increased the Danish commitment to wind power.
1
 

 

The following timeline illustrates the history of Danish renewable energy policy.   

1979-1992: Fostering a wind industry 

In 1979, the Danish legislature (Folketing) introduced the first incentives for wind 

power, a subsidy for 30 percent of total project costs that decreased over time.
2
  

Wind power generation first exceeded 100 megawatts (MW) under this proposal, an 

impressive feat since most were turbines less than 100 kilowatts (kW) in size. 

 

In 1988, the Danes took a step closer to a feed-in tariff, reducing the capital subsidy 

but requiring utilities to interconnect and purchase power from wind projects.  

Utilities were also required to provide a ñfair price.ò
3
  Wind power capacity 

increased to near 300 MW. 

 

By 1992, the ñfair priceò for wind power was set at 85 percent of the retail 

electricity rate.
4
  The Danes provided guaranteed interconnection and power 

purchase.  The price was still set relative to retail rates and not relative to the cost of 

production for wind generators. 

1993-2002: The FIT and the Surge in Production 

In 1993, the Danes formally established a Feed-In Tariff, decoupling the power 

purchase price from electricity rates.  The price paid for power from wind turbines 

was set at 85 percent of utility production and distribution costs.
5
  Wind projects 

also received a refund of the Danish carbon tax and a partial refund on the energy 

tax.  These refunds effectively doubled the payment to wind projects for the first 

five years of the project.   

 

In 1998, the price language was changed slightly, though the support level 

remained largely the same.  The new law required utilities to purchase the wind 

turbineôs output at ñ85 percent of the consumer price of electricity plus ecotax 

1980s 

1990s 
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relief.ò  These costs were largely borne by the utilities, who received a payment to 

offset their costs,
6
 but turbine operators were responsible for the initial grid 

connection.  ñThe costs of grid connection are paid by the wind mill owners exactly 

until the nearest 10 or 20 kV line.ò
7
 

 

In 1999 the election of a center-right government ended the feed-in tariff in 

Denmark.  Instead, the renewable energy program was changed to an American-

style renewable portfolio standard with tradable credits.
8
   The new program was 

phased in, so some producers who came online through 2002 were still able to get 

the prior tariff rate locked in for 10 years.
9
 

2003-Present: U.S.-style quotas and stagnant development 

By 2003, all wind generators connecting to the grid had to do so under the new 

renewable portfolio standard, earning the market price plus a premium.  This 

premium was capped, setting a maximum price that wind producers could receive.  

The new scheme also no longer guaranteed interconnection.  Additions to wind 

power capacity declined precipitously.
10

 

 

From 1993 to 2004, Danish wind power grew from 500 MW to over 3,000 MW.  

Since the feed-in tariff was abandoned in 2004, development has stagnated at that 

level (Figure 3).  

 

The new government also offered incentives and a higher payment cap for 

repowering, making replacement of old turbines more lucrative than adding new 

wind projects.
11

  Developers would remove several small turbines and replace them 

with one, larger one.  The repowering incentives were so lucrative that one wind 

cooperative sold its turbine for decommissioning in 2005 for the same price it paid 

in 1988.
12

  In 2005, the government responded to stagnating wind development by 

removing the cap on wind payments, but the net increase in wind power capacity 

was less than 25 MW between 2004 and 2007.
13

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1990s 

2000s 
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Danish Results: Energy and Industry  
 
Despite the recent stagnation in wind energy growth, the feed-in tariffôs legacy is striking: 

Å A domestic wind industry with over 20 billion DKK in turnover ($37 billion), employing 

21,000 people.
14

 

Å Denmark gets more electricity from renewables than nearly every other country.  In 2007, 

28 percent of electricity came from renewable sources,
15

 with 20 percent from wind 

power.
16

 

Å Over 150,000 families have invested in wind turbines individually or through 

cooperatives, owning over 80 percent of the countryôs turbines (with about 60 families 

per MW).
17

 

 

Denmark: Locally owned wind power 

In keeping with a tradition of cooperative ownership in their electricity generation 

system, the Danes strongly encouraged cooperative ownership of wind projects.  

The key policy was a tax exemption on revenue from cooperative wind 

enterprises, a provision that essentially doubled the income from a wind project 

because of a marginal tax rate close to 50 percent.
18

  This exemption dates back to 

at least 1985 and is a significant reason that cooperatives own over 80 percent of 

Danish turbines and distribute the revenues to over 150,000 families. 
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Tariff degression ï an annual decrease in 

the new contract price for a feed-in tariff. 
 
Example: 5% solar tariff degression 

Å A 2008-installed solar panel gets 60 cents 

per kWh for 20 years 

Å A 2009-installed solar panel gets 57 cents 

per kWh for 20 years 

Germany: The Rise and Rise of Feed-In Tariffs  

 

In Germany the motivation for a renewable energy plan was somewhat different than Denmark.  

Concerns about climate change and environmental degradation motivated the initial commitment 

to renewable power in the late 1980s, as did an interest in developing a native industry. Later, 

Green Party participation in the government added an anti-nuclear component to renewable energy 

policy. 

 

The following timeline illustrates Germanyôs road to feed-in tariffs. 

1987-1990: A small start 

Individual German states offered wind power incentives as early as 1987, when 

Niedersachsen provided a 50 percent capital subsidy that was phased out by 1995.
19

  

The federal renewable energy program was started in 1989 with a market stimulation 

program. It provided a fixed price payment for wind power (with a total budget 

sufficient for up to 250 MW) and investment incentives for private operators (e.g. 

farmers) to invest in renewable energy. The program did not yet guarantee 

interconnection for small producers.
20

 

1991-1999: Feed-In Tariff accelerates wind, some solar 

In 1991, the Germans adopted feed-in tariffs when they enacted their Electricity Feed-

In law.  Utilities were required to purchase renewable energy generation and to pay 80 

percent of the historical average retail price to producers of qualified renewables.
21

  

The program was capped at 5 percent of a utilityôs generation.
22

 
 
In 1999, Germany introduced a parallel incentive for solar PV, known as the 100,000 

Roofs Program.  It provided zero interest loans and a grant worth 12.5 percent of the 

system cost.  The program ended in 2003 with 346 MW installed across the country.
23

 
 

2000-Present: Revised FIT broadens German renewable development 

In 2000, major revisions were made in the form of the Renewable Energy Act (EEG). 

This landmark law decoupled feed-in tariff prices from retail rates and instead based 

prices on the cost of production. There was a guaranteed payment for 20 years and the 

cap on renewables was removed. The EEG was scheduled for review every two years 

starting in 2007.
24

   
 
The law also introduced more 

sophisticated elements to feed-in tariffs, 

including tariff degression to account for 

improving technology, stepped tariffs 

based on the size of a energy producer 

and the quality of the renewable 

resource, and set rates separately for 

wind, solar, and other technologies.
25

 The EEG also created the cost-sharing program 

where the incremental costs of renewable generation are spread among all high-voltage 

grid operators and end customers.
26

 

1990s 

2000s 



 

 

 12 

Feed-in Tariffs in America  
 

 

In August 2004, the EEG was revised (with support from conservatives), adding firm 

targets for renewable energy generation and revising tariff prices. Solar PV received 

a price increase, as did several other technologies, and onshore wind generators saw 

their tariff decrease.
27

  The law also enforced the guaranteed connection and priority 

access for renewable energy systems.  
 
 
The result of the German commitment to renewable energy has been a staggering increase in 

renewable energy production as well as jobs and industry. Figure 4 illustrates the fruits of 

Germanyôs commitment to the feed-in tariff ï substantial increases in wind and solar power 

capacity.
28

 

 
 

German Results: Energy and Industry 

Å From 1995 to 2005, Germans increased the share of renewables in their electricity mix 

from 1 percent to 12 percent.
29

  By 2007, Germany received 14 percent of its electricity 

from renewable sources.
30

 

Å German renewable energy industries had sales of nearly 11 billion Euro to worldwide 

customers in 2007 ($15 billion), 44 percent from solar, 21 percent from wind.
31

  Germany 

has 249,000 jobs in renewable energy industries.
32

 

 

Germany: Locally owned renewable energy 

In Germany, high population density and a deep environmental sensitivity 

encouraged dispersed generation from wind projects and helped enable local 

ownership.  The other factor was the interest of farmers, who helped develop the 

financing for early wind projects by providing their land as collateral.
33

 One-third 

of Germanyôs wind power is owned by over 200,000 local landowners and 

residents.
34

 

2000s 
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Feed-In Tariffs in the United States 
 

The stunning success of European policy has encouraged American policy makers to consider 

feed-in tariffs at the federal, state, and local level. Bills have been introduced in at least eight states 

to establish feed-in tariffs. Two municipal utilities have proceeded without legislation.
35

 Rep. Jay 

Inslee (D-WA) introduced a bill to encourage nationwide feed-in tariffs in the U.S. House during 

the summer of 2008.
36

 Figure 5 illustrates the breadth of the feed-in tariff fervor.
37

 Since the map 

was drawn, at least two other states (Iowa and Indiana) have been added to the list. 

 

 
 

Thirty years ago, the United States briefly flirted with feed-in tariffs after the federal Public Utility 

Regulatory Policies Act (PURPA)
38

 policy ended the utility monopoly on electricity generation, 

requiring them to buy electricity from independent producers at a price based on their avoided 

costs.  In the early 1980s California required utilities to offer a standard 10 year contract with a 

high fixed price for wind energy that was in essence a feed-in tariff.  The standard offer contracts 

were abandoned in the early 1990s as California opted to pursue retail electricity deregulation. 

 Figure 5 ï Status of Feed-in Tariff Proposals in the United States (2008) 

Source: Rickerson, et al. 

We need to get something on the table that allows community projects to get 

financed, move ahead, and not get bogged down in all the B.S. that's involved in 

large power generation.   

ïDan Juhl, community wind developer, Minnesota 
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The contrast between the U.S. and Europe is stark.  In the U.S. a producer must juggle periodically 

expiring incentives, 50 independent renewable energy markets, hard-to-use tax credits, and 

complex and protracted negotiations with utilities over contracts nearly a hundred pages long.   

 

Wind developer Dan Juhl described the U.S. situation at a recent conference on feed-in tariffs in 

Minnesota, pointing out the many challenges for community-based wind projects.
39

 Getting a 

project on the grid begins with a utilityôs request for proposal, and a community-based developer 

bases their project preparation ï price quotes for turbines and installation, and other parts of the 

wind project ï on the utilityôs timeline. The utility usually advertises a particular date for the 

selection of the winning bid. But once the developer wins the bid process, they begin the power 

purchase agreement negotiation.  Dan noted, 

 

ñIt takes a year...[there are] land mines in the power contract...You have to 

negotiate them out or you will not get financing.ò 

 

By the time the power purchase contract is negotiated, the community-based developer may be 

required to renegotiate purchase agreements with suppliers since so much time has elapsed.  The 

entire project is jeopardized. Dan sees a need for legislation to simplify the process: 

 

ñWe need to get something on the table that allows community projects to get 

financed, move ahead, and not get bogged down in all the BS that's involved in 

large power generation.ò 

 

Power purchase contracts in the U.S. can be very complex and lengthy.  In Germany, a producer 

gets a 20-year, all-in-one contract that ensures a reasonable profit.  The contract is five pages 

long.
40

   

 

European renewable energy leaders were driven by more than environmentalism ï they wanted to 

capture the economic benefits and green jobs from their renewable energy development.  FITs 

created a vast, competitive market for renewable energy production by creating a truly level 

playing field for development.  With prices set for reasonable cost recovery and profit, a producer 

need not rely on attracting the relatively few individuals or corporations with large amounts of tax 

liability (like in the U.S.).  The opportunities for ownership were dramatically broadened. 

 

The result of this market democratization was significant.  In Germany, 45 percent of wind projects 

are locally owned.  In Denmark, 83 percent of wind projects are owned by individuals or local 

cooperatives.
41

  And for each of these locally owned projects, more of the investment dollar stays 

in the community and country, creating a cycle of more investment and jobs. 
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Why Feed-In Tariffs W ork 
 
A feed-in tariff incorporates three basic principles for increasing renewable energy generation: 
fairness, simplicity, and stability (Figure 6).  Policies based on these principles tend to achieve 
three goals:  a) much broader and dispersed ownership of renewable energy; b) economic 
development and c) energy security. Evidence from countries with FITs shows that it often 
achieves these benefits at a lower cost than alternative renewable energy incentives.

42
    

 
 
 

 

 

Simplicity 
 
A feed-in tariff makes generating renewable energy simple.  If you build a renewable electricity 
generator, youôll get paid one specific price for every kilowatt-hour you produce.  Prices are set 
to guarantee a reasonable rate of return, encouraging further development and more potential 
owners.   

 
Figure 7 (page 17) illustrates how someone interested in renewable energy is compensated under 
a feed-in tariff, and how this contrasts with the status quo in the United States. 
 
In contrast to existing incentives like the federal production tax credit, with a FIT thereôs no 
negotiating with utilities, partnering with tax-credit-hungry investors, or uncertainties about 
Congress. 
 

Consider the Paper Trail 

A typical American power purchase agreement between a producer and the 

utility is 85 pages.  In Germany, the contract is 2-4 pages. 
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Stability 
 
A feed-in tariff makes the market stable.  Utilities must connect renewable generators and buy 
their electricity at the incentive rates for 20 years. 
 
Contrast the FIT with the existing system, where federal incentives can expire, creating boom-
and-bust cycles in the market.  This stability is a significant reason that Denmark and Germany 
generate more than 15 percent of their electricity from renewable energy, while the U.S. 
achieved only 3 percent in 2007.

43
 

 

Fairness 
 
A feed-in tariff makes the market fairer because it removes the barriers to participation from a 
number of players.  A FIT allows people with little tax liability or non-taxable entities ï cities, 
counties, states, non-profits ï to pursue renewable energy projects.   
 
Most current U.S. incentives are in the form of tax credits, which are only valuable to individuals 
or businesses with a lot of tax liability.  This unfair system reduces the pool of potential 
renewable energy investors and dollars, to everyoneôs detriment. 
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Designing a Feed-In Tariff  

 

There is no one-size-fits-all feed-in tariff policy.  There are many variations as policymakers 

adapt the core design to their local context and needs.   

 

Setting FIT Rates 

 

Figure 9 (page 20) illustrates the price setting process for a feed-in tariff that supports solar PV, 

biomass, and wind electricity generation.  The following step-by-step process corresponds to the 

steps on the chart. 

1. Offer a reasonable return 

Utility investments in regulated states typically receive a guaranteed 10-12 percent return on 

investment. Feed-In Tariffs are often set to provide a 8-10 percent internal rate of return. This 

strategy is used in Germany and in a proposed national FIT for the United States (Renewable 

Energy Jobs and Security Act of 2008).
44

  Spain and a few other countries also set a FIT as a 

premium over retail electricity rates. 

2. Configure by technology 

Feed-In Tariffs encourage multi-technology investment in order to accelerate the technological 

learning curve and achieve manufacturing economies of scale. Since costs to generate electricity 

differ for solar, wind and biomass, payments are adjusted accordingly to encourage a diversity of 

renewable energy technologies and industries. 

3. Award innovation 

Some feed-in tariff plans are designed to foster innovation and to achieve social goals.  For 

example, solar on rooftops instead of fields preserves open space and turns shelter into power 

generation.  Placing solar panels on building facades helps increase a buildingôs self-sufficiency.  

FIT rates can increase for these technologies to encourage their development. 

4. Accommodate various sizes 

In order to encourage a diversity of dispersed renewable generators, FIT rates are often slightly 

higher for smaller projects.  For example, this may encourage development of wind power 

projects in areas with lower wind speeds, but greater available transmission capacity. 
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Cents/ 

kWh 

Installation size 

Figure 8 ï Size Scaling of Germanyôs Biomass Tariff 

Adjusting FIT Rates 

5. Adjust for experience 

FIT prices for new projects often decrease each year to reflect improving technology.   

6. Adjust for inflation  

Though technological investment reduces costs, even wind and solar are subject to the prices of 

basic commodities like steel, concrete or silicon. FIT prices can be adjusted to help cover 

inflation. 

7. Provide a long-term contract 

A feed-in tariff guarantees a long-term purchase contract for electricity to help investors recover 

their investment.  Renewable energy projects like wind and solar have no fuel costs, so their 

entire investment is up front.  Long term contracts, generally 20 years, ensure that energy 

producers recover their costs and help them secure financing. 

8. Share the Cost 

A feed-in tariff promotes simple cost-sharing of the benefits of renewable energy.  Any 

incremental increase in the cost of electricity from projects using the FIT is spread across the 

entire set of electricity consumers.  In European countries, this cost-sharing is national, with 

partial exemptions for electricity-intensive industries.  In the U.S. it may be on a state or on a 

utility basis. 
 

 

 

Example for Setting FIT Rates:  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8 illustrates how Germany scales its biomass tariff  

to encourage projects at small and large scale. 
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Figure 9 ï A Nuanced Price System Helps Create a Vibrant Renewable Energy Market at Low Cost  
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Figure 10 ï Wind Power is Cheaper with a 

Feed-in Tariff  

Cost of wind power, euro cents per kWh, 2004-

05 

 Figure 11(a) ï Merit Order: Total Cost of Electricity before Renewables 

Figure 11(a) illustrates the total 

price of electricity without 

renewables.  The vertical dotted 

line represents the peak demand 

and the horizontal line is the price 

paid for that peak electricity.   

 

Peak demand requires the use of 

natural gas peaking plants, which 

have a high price.  This increases 

the total cost of electricity to 

consumers, represented by the 

shaded area. 

The Economics of a Feed-in Tariff  
 

The motivation for simple renewable energy policy like a FIT is the potential to secure more of 

the economic and social benefits of a transition to renewable energy than using a patchwork 

policy approach.  Evidence from European countries with feed-in tariffs suggests that this is 

exactly what happens.  This section outlines several ways that feed-in tariffs have improved 

economic development in the countries that use them.  

 
 

Cheaper Renewable Power 
 
Studies of the European electricity markets 

find that electricity from wind turbines is 

less expensive in countries with feed-in 

tariffs than those with quantity-based 

renewable energy policies like renewable 

portfolio standards (Figure 10).
45

 Great 

Britain, for example, requires wind 

producers to obtain much of their economic 

value from selling renewable energy credits 

(RECs) ï a certificate of renewable energy 

produced that utilities must buy ï and the 

uncertainty of REC prices increases 

financing costs and, ultimately, the cost of 

wind power for ratepayers. 

 

Cheaper Electricity 
 
If renewable electricity is prioritized ï e.g. utilities must buy and feed-in that power to the grid 

first ï then renewable energy displaces other generators.  This ñmerit orderò reduces the use of 

expensive peaking plants and can drive down the overall cost of electricity supply (Figure 11).
46

  

This has been the case in Germany. 
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Figure 11(b) illustrates the total price 

of electricity with renewables.   

The vertical dotted line (Demand) 

shows that prioritizing renewable 

generators reduces the use of natural 

gas peaking plants.  The lower 

horizontal dotted line (Price - after) 

shows how this lowers the total cost 

of electricity.  The gradient area 

shows how the lower wholesale price 

generates savings that offset and 

sometimes may eliminate the 

additional cost to the utility of buying 

renewables at a premium price 

(represented by the bar for 

renewables). 

 

Figure 11(b) ï Merit Order: Renewables Lower Electricity Cost 
 

 

 

 

 

 

 

 

 

 

Substantial Job Growth 
 
Both Germany and Denmark were early adopters of feed-in tariffs, and the investment in renewable 

power has paid back several-fold to their economies.  =In Germany, almost 280,000 jobs have been 

created in the renewable energy industry. In Denmark, there are over 21,000 jobs in the wind 

industry. 

 

Total Benefits Far Outweigh the Costs 
 
Overall, the benefits of a feed in tariff can outweigh the costs of the premium paid to renewables 

even without taking into account the economic development impacts. The German ministry 

overseeing their feed-in tariff estimates that the total benefits of the legislation have exceeded the 

costs by a factor of three (Figure 12).
47

 

 

 

In Germany, the merit order savings from renewables exceeds the premium price 
paid under the feed-in tariff. In Denmark and Spain, the savings recoup over 80 
percent of the higher feed-in tariff costs. 
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 Figure 13 ï Total Landowner Payments 

for a 20 MW Wind Project Based on  

Ownership of Project 

T
h

o
u

s
a

n
d

 d
o

lla
rs

 

Project Year 

 
 

Local Ownership 
 
A feed-in tariff levels the playing field for local ownership because the all-in-one price 

drastically simplifies the development process for community-based or individually-owned 

projects.  Rather than having to cobble together an unwieldy structure of local investors and tax 

equity investors as is the case in the United States, in European countries with feed-in tariffs the 

profits come from utility revenues, thus avoiding the need to find investors with tax liability.  

This is important since the economic benefits from encouraging this type of ownership are 

substantial. 

 

Take a particular wind project, for 

example, with ten 2 MW turbines located 

on a farmerôs land.  Figure 13 shows that 

the cash flow for owning the turbines is 

significantly higher than if the farmer 

simply leases their land and wind rights to 

an absentee developer.
48

 

 

This drastic difference also accounts for 

the much higher economic benefits to a 

region when wind projects are locally 

owned rather than absentee owned.  

Figures 14 and 15 show both the 

economic impact and employment impact 

advantages of local ownership.
49

 

Figure 12 ï Benefits of German Feed-in Tariff far outweigh costs 
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