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The Heinrich Boll Foundation is a nonprofit political foundation affiliated with the German
political party of Alliance 90/The Greens. Since 1998, the Heinrich BoOll Foundation has an
office in Washington, DC. The Heinrich B6ll FoundatiNorth America focuses its work on the
issues of foreign and security policy and transatlantic relations, global governance, sustainable
development, social equity and gender democracyw.boell.org

The Transatlantic Climate Policy Group is a two year program, launched by the Heinrich Ball
Foundation, which aims at fostering transatlantic dialogue and cooperation on climate and
energy policies. The Transatlantic Climate Policy Group seeks to engage policymakarshres
analysts, experts, and media on both sides of the Atlantic in order to achieve two major goals: to
identify common ground and future challenges for transatlantic energy and climate cooperation,
and to increase collaboration between U.S. cities anctikés, U.S. States and the member
states of the EU, and finally U.S. federal and EU policy institutions.
http://www.boell.de/climatéransatlantic/

Thelnstitute for Local Self-Reliancewasformed in 1974 with a mission to provide innovative
strategies, working models, and timely information to support environmentally sound and
equitable community development. To this end, ILSR works with citizens, activists,
policymakers and entrepreneuts design systems, policies and enterprises that meet local or
regional needs; to maximize human, material, natural and financial resources; and to ensure that
the benefits of these systems and resources accrue to all local citizens. A program of ILSR, the
New Rules Projecthelps policy makers to design rules as if community matters.
http://lwww.ilsr.org/index.html www.newrules.org
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Executive Summary

American renevyable energy pol!cy consists ofmgm_e 1 _ One Source of Revemue Males Financing
a byzantine mix of tax incentives, reest European Renewable Energy Projects Simpler

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

feedin tariff, a price for reneable energy

high enough to attract investors without being | Revenue Streams for Renewable Projects
so high it generates windfall profits. The tariff (O Market based

can be varied to spur new emerging @ Semi-market
technologies or to achieve social ends. @ Fixed

Denmark and Germany both used a feed
tariff to drive renewable etgricity generators
to more than 15 percent market share. Thig
policy also resulted in largecale 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 Canadianguince (Ontario) and
one US municipal utility (Gainesville, FL)
have enacted a feed 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 fedécgl makers should

strongly consider turning to a fedd tariff as the key mechanism for encouraging renewable
energy devel opment . l'tos fairness, simplicit
the benefits of the renewable energy retiotu

Feedin Tariff Success, by the numbers:

AGermany: 15% renewable electricity, 280,000 jobs in the renewable industry, a
net benefit of 6 billion Euros per year.

A Denmark: 28% renewable electricity, 21,000 jobs in the wind industry
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The Power of Feedn 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 insta

a wind turbine or solar electric system must negotiate a bewildering array of inceffigyes ().

Each of the incentives has an overhead cost. Rebates, for example, might require a cumbersome
paperwork process. Tax incentives require one to jgether 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
develope 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 ¢ost
and certainly discriminates against small and

locally owned projects. It may also
undermi ne statesbo reEble enef ef forts.

RECs

Figure 1 — One Source of Revenue Makes Financing
European Renewable Energy Projects Simpler

In the last few years, 38 states adopted
renewable electricity mandates. These
mandate a specific quantity of renewable
electicity based on the overall electricity

consumption and leave the price up to the
Amarket, 0 a market, as n
consists of financial incentives. A number of
states may be falling behind their interim
benchmarks.

i Revenue Streams for Renewable Projects
Europe has taken a differesgpproach. It has
mandated a specific price for renewable O Market based
electricity and leaves the quantity achieved @ Semu-market
up to the fimarket. o @ Fixed

In the 1980s and early 1990s, Europea
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 multiplencentives 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 renewahtergy 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
ecaomic 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 statahe renewable mandates.

A FeedlIn Tariff (FIT) provides three key provisions to renewable electricity
generatorsa guaranteed grid connectionalong term contract, and aixed
price sufficient for a reasonable return on investment.

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

a utility price structure. Feed means that this is a price paid to producers that feed their
electricity into the grid system. European nations requiretiitae who accept a feed in tariff

mu st Afexporto al/l of their el ectricite into
metering arrangements whereby the output of a rooftop solar array, for example, would first be
used inside the building and spihe meter backwards, with any excess sent into the grid.
Figure 2 illustrates the difference between net metering and a Europeainféadff for a
household with a solar panel, with data in kilowadtrs (kWh).

Figure 2 (a)i Under net metering, the homeowner uses power to offset domestic use and gets paid at t
wholesale rate for excess power

Net 7% 4
Metering ’!ﬁf‘/ ::100 kw:h
100 kwh

Figure 2 (b)7 Under afeedin 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
G .
:n.."’. == ﬁ\:——

Feedin = v
Tariff /_4”' f‘/
@ +40 KWk

100 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
owner 6s decision about t hegtha wikbe ingafled.t Under nete n e wa
metering, the owner wild/l probably size the wuni

+40 kWt

© 100 kWh
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is purchased at low (wholesale) rates. Under aife¢ariff, the producer is paid a premium for

every kilowatthour generated and there is often no limit on the size of the facility that will earn
that payment. The project is an investmienhe system will be sized to maximize the rate of
return. This could have a significant impact on the economics of rooftogs.ariaythe 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 effthe lower priced panels. A feedtariff that encourages

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

Outside Europe, feeith tariffs go by many names: advanced renewable tariffs, renewable
energy paymenior feed laws. We prefer to uiee namefeed n t ar i ffs (since
used in Europe), although renewable energy payments (REPsS) are somewhat more intuitive to
the typical American.

This paper presents the case for an American-ifeeariff, bassed on the European history, the
elegance of the policy and the preponderance of evidence thainfeaiffs generate greater
social and economic benefits than alternative policies for the same level of renewable energy
deployment.



HEINRICH BOLL STIFTUNG Feedin Tariffs in America

The European Experiene

Two countries in particular provide an illustration of the success of therfgeadff: Denmark
and Germany.

Denmark: The Rise and Fall of Feeth Tariffs

Denmarkds history of renewable energy paolicy
feedin tariff, and then sgnation from a changed policin 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 crisisTheir headstart meant thathe California wind farms
representing the early renewable energy efforts of the United States in the post oil ciisis era
were largly powered by Danish turbineblowever, while the U.S. abandoned many of its
initiatives as the price of oil fell durinthe 1980s, the Danes remained committed to their energy
independence goals, including thevdlopment of renewable energk. strong antinuclear
movement also increased the Danish commitment to wind power.

The following timeline illustrates the histoo§ Danish renewable energy policy.

19791992: 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 ovér time.
Wind power generation first exceeded 100 megawatts (MW) under this proposal, an
1980s impressive feat since most were turbines less than 100 kilowatts (kW) in size.

In 1988, the Danes took a step closer to a-feddriff, reducing the capital subsidy

but reqiring utilities to interconnect and purchase power from wind projects.
Utilities were also r eduWindepdwertcapaciyr ov i d ¢
increased to near 300 MW.

By 1992, the dfair priceo for wind pow
electricity rate? 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.

19932002: The FIT and the Surge in Production

In 1993, he Danes formally established a FeéedTariff, decoupling the power
1990s purchase price from electricity rates. The price paid for power from wind turbines
was set at 85 percent of utility production and distribution costéind projects

also received a rehd 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
remaned largely the same. The new law required utilities to purchase the wind
turbineds output at R85 percent of t he
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relief. o These costs were | argely borne
offset their osts® but turbine operators were responsible for the initial grid
1990s [ connecti on. AThe costs of grid connect.i
until the nearest 10 or 20 kV line.?d

In 1999 the election of a centeght government eted the feedn tariff in
Denmark. Instead, the renewable energy program was changed to an American
style renewable portfolio standard with tradable créditfhe new program was
phased in, so some producers who came online through 2002 were stit gbte

the prior tariff rate locked in for 10 yeats.

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 aiyrem 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 precipitousf.

From 1993 to 2004, Danish wind power grew fr660 MW to over 3,000 MW.
Since the feedh 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 moreatix than adding new
wind projects:' 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 saceeippaid

in 19882 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 2607.
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Figure 3 — Danizh Wind Power Flatlines with FIT Expiration

(MW Capacity)
4.000
30% capital FIT
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3,000
: M:I]St—bll._j’ / Eenewabls
with “fair portfolio standard
price” with tradable

credits
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Danish Results: Energy ad Industry

Despite the recent stagnation in wind energy growth, theifeed t ar i f f 6 s | egacy i
A A domestic wind industry with over 20 billion DKK in turnover ($37 billion), employing
21,000 peoplé?
A Denmark gets more electricity from renewalitean nearly every other country. In 2007,
28 per&ent of electricity came from renewable souttesth 20 percent from wind
power.
A Over 150,000 families have invested in wind turbines individually or through
cooperatives, owning over 80 percentoftheeot r y6s tur bines (with
per MW)

Denmark: Locally owned wind power

In keeping with a tradition of cooperative ownership in their electricity generatign
system, the Danes strongly encouraged cooperative ownership of wind projgcts.
The lkey 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 peféefhis exemption dates back to
at least 1985 and is a sigodnt reason that cooperatives own over 80 percent ¢f
Danish turbines and distribute the revenues to over 150,000 families.

1C
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Germany: The Rise and Rise of Fedd Tariffs

In Germany the motivation for a renewable energy plan was somewhat different thraarke
Concerns about climate change and environmental degradation motivated the initial commitment
to renewable power in the late 1980s, as did an intaredéveloping a native industrizater,

Green Party participation in the government added amanokear component to renewable energy

policy.

Thefolowi ng ti meline il | us-intadffs.es Ger manyds road

1990s

19871990: A small start

Individual German states offered wind power incentives as early as 1987, when
Niedersachsen providesi 50 percent capital subsidy that was phased out by'§995.
The federal renewable energy program was started in 198%witarket stimulation
program. It provided a fixed price payment for wind power (with a total budget
sufficient for up to 250 MW) andhvestment incentives for private operators (e.g.
farmers) to invest in renewable energylhe program did not yet guarantee
interconnection for small producets.

1991-1999: Feedin Tariff accelerates wind, some solar

In 1991, the Germans adopted fe@edariffs when they enacted their Electricity Feed
In law. Ultilities were required to purchase renewable energy generation and to pay 80
percent of the historical average retail price to producers of qualified reneffables.

The program was capped at5pereefit a ut i | i y6s generation.

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 MVdlladtacross the countfy.

2000Present: Revised FIT broadens German renewable development

In 2000, major revisions were made in the fornthaef Renewable Energy Act (EEG).
This landmark law decoupled feedtariff prices from retail rates and insteacséd
prices on the cost of productiofhere was a guaranteed payment for 20 years and the
cap on renewables was remové&te EEG was scheduled for review every two years
starting in 2007

The law also introduced more Tariff degressioni an annual decrease

sophisticated elements to fedtariffs, the new contract price for a fe@utariff.

including tariff degression to account forExample: 5% solar tariff degression

improving technology, stepped tariffsA A 2008installed solar panel gets 60 cer

based on the size of a energy producerper kWh for 20 years

and the quality of the renewabIeAA 2009%installed solar panel gets 57 cer
per kWh for 20 years

resource, and set rates separately for

wind, solar, ad other technologie® The EEG also créed the cossharing program

where the incremental costs of renewable generation are spread among\ailtaiggn

grid operators and end custom@ts.

11
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In August 2004, the EEG was revised (with support from conservatives), adding firm
targets for reewable energy generation and revising tariff prices. Solar PV received
a price increase, as did several other technolpgies onshore wind generators saw
their tariff decreas&. The law also enforced the guaranteed connection and priority
access for mewable energy systems.

The result of the German commitment to renewable energy has been a staggering increase in
renewable energy productices well as jobs and industrizigure 4 illustrates the fruits of
Ger manyo6s ¢ ommi dnnegifh it substantialtinecreases i evikd and solar power
capacity’®

Figure 4 — Feed-In Tariff Tarbocharges German Wind

and Solar Development

30,000

100,000 Solar FIT

solar roofs mcreased
22.500

FIT @ 80% FIT by
Dfr';':‘l technology
Installed L=
Capacity  15:000
(MW)

7.500

0
1990 1992 1994 1996 1998 2000 2002 2004 2006

== Solar = Wind

German Results: Energy and Industry

A From 1995 to 2005, Germans increased the share of renewables in their electricity mix
from 1 percent to 12 percefit. By 2007, Germany received 14 percent ofefsctricity
from renewable sourcés.

A 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*wiGérmany
has 249,000 jobs in renewable energy industfies

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, wipedhelevelop the
financing for early wind projects by providing their land as collat&r@nethird

of Germanyo6s wind power is owned by over
residents’

12
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FeedIn Tariffs in the United States

The stunning success of Europeanliqy has encouraged American policy makers to consider
feedin tariffs at the fderal, state, and local lev@8ills have been introduced in at least eight states
to establish feeh tariffs. Two municipal utilities have proceeded without legislafoRep. Jay
Inslee (BWA) introduced a bill to encourage nationwide feéedariffs in the U.S. House during
the summer of 2008 Figure 5 illustrates the breadth of the feiutariff fervor®’ Since the map
was drawn, at least two other states (lowa and majliaave been added to the list.

Figure 51 Status of Feedin Tariff Proposals in the United States (2008)

/ States with

introduced FIT
legislation

States considering
FIT legislation

Source: Rickerson, et ¢

Thirty years ago, the United States briefly flirted with feetariffs after the federal Public Utility
Regulatory Policies Act (PURPZ&)policy ended the utility monopoly on electricity geatéon,
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 wasessene a feedn tariff. The standard offer contracts
were abandoned in the early 1990s as California opted to pursue retail electricity deregulation.

We need to get something on the table that allows communigcgsdo get
financed, move ahead, and not get bogged down in all the B.S. that's involved in
large power generation.

T Dan Juhl, community wind developer, Minnesota

13
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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;tdrask 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 conferefessdin tariffs in

Minnesota, pointing out the many challenges for commbased wind projects. Getting a
project on the grid begins with abasadtdevelopery 6 s r
bases their project preparatiorprice quotedor turbines and installation, and other parts of the

wind proje¢ T on t he ut i [Thetutyity asuallyiadvertises raearticular date for the
selection of the winning bidBut once the developer wins the bid process, they begin the power
purchae agreement negotiation. Dan noted,

it takes a
t

year .
negotiate e

.[there are] | and mines i
m out or

h you will not get fi ne
By the time the power purchase contract is negotiated, the comrbasigyd developer mae

required to renegotiate purchase agreements with suppliers since so much time has elapsed. The
entire project is jeopardizeDan sees a need for legislation to simplify the process:

AWe need to get something omrtstoee t abl e that
financed, move ahead, and not get bogged down in all the BS that's involved in
| arge power generation. o

Power purchase contracts in the U.S. can be very complex and lengthy. In Germany, a producer
gets g 20year, allin-one contract that enss a reasonable profit. The contract is five pages
long?

European renewable energy leaders were driven by more than environmenthksnwanted to
capture the economic benefits and green jobs from their renewable energy development. FITs
created avast, 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 corperatiath 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, §grcent of wind projects are owned by individuals or local
cooperatived! 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.

14
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Why FeedIn Tariffs W ork

A feedin tariff incorporates three basic principles for increasing renewable energy generation:
fairness, simplicity, and stability={gure 6). Policies based on these principles tend to achieve
three goals: a) much broader and dispersed owneoshipnewable energy; b) economic
devebpment and c) energy securitizvidence from countries with FITs shows that it often
achieves these benefits at a lower cost than alternative renewable energy in&entives.

Figure 6 - Basic principles of a Feed-in Tariff

Faimess Local Economic E
0 Ocrzh' > Development > S nergy
WhErsaip & Green Jobs ecurity
Simplicity l
Stability | Lower Costs
Simplicity

A feedin tariff makes geerating renewable energy simple. If you build a renewable electricity
generator, youol l get pai dhouoyowprosiyce @licésiae sepr i c e
to guarantee a reasonable rate of return, encouraging further development anatemdial p

owners.

Consider the Paper Trall
A typical American power purchase agreement between a proauddine
utility is 85 pages. In Germany, the contract-i4 @ages.

Figure 7 (page 17) illustrates how someone interested in renewable energy is compensated under
a feedin tariff, and how this contrasts with the status quo in the United States.

In contrast to existing incentives like the federal poodui on t ax credi t, wi t h

negotiating with utilities, partnering with teotedithungry investors, or uncertainties about
Congress.

15
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Stability

A feedin tariff makes the market stable. Ultilities must connect renewable generators and buy
thar electricity at the incentive rates for 20 years.

Contrast the FIT with the existing system, where federal incentives can expire, creating boom
andbust cycles in the market. This stability is a significant reason that Denmark and Germany
generate morghan 15 percent of their electricity from renewable energy, while the U.S.
achieved only 3 percent in 2067.

Fairness

A feedin tariff makes the market fairer because it removes the barriers to participation from a
number of players. A FIT allows peepWith little tax liability or nortaxable entities cities,
counties, states, neprofitsi 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 atl of tax liability. This unfair system reduces the pool of potential
renewabl e energy investors and dollars, to

16
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Designing a Feedn Tariff

There is no onsizefits-all feedin tariff policy. There are many variations as pgiakers
adapt the core design to their local context and needs.

Setting FIT Rates

Figure 9 (page20) illustrates the price setting process for a feethriff that supports solar PV,
biomass, and wind electricity generation. The following$tggtep process corresponds to the
steps on the chart.

1. Offer a reasonable return

Utility investments in regulated states typically receive a guaranted® p@rcent return on
investmentFeedIn Tariffs are often set to provide al® percent internal rate oéturn. This
strategy is used in Germany and in a proposed national FIT for the United States (Renewable
Energy Jobs and Security Act of 2008) Spain and a few other countries also set a FIT as a
premium over retail electricity rates.

2.Configure by techrology

FeedIn Tariffs encourage muitechnology 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 adjustedrdingly to encourage a diversity of
renewable energy technologies and industries.

3.Award innovation

Some feedn tariff plans are designed to foster innovation and to achieve social goals. For
example, solar on rooftops instead of fields preserves space and turns shelter into power
generati on. Pl acing solar panel s -ufficidneyi | di ng
FIT rates can increase for these technologies to encourage their development.

4. Accommodate various sizes

In order to encurage 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

18
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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 ke steel, concrete or silicoftIT prices can be adjusted to help cover
inflation.

7.Provide a longterm contract

A feedin tariff guarantees a loAgrm purchase contract for electricity to help investors recover
their investment. Renewabénergy 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 feedin tariff promdes simple costsharing 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, thissicashg is national, ith

partial exemptions for electriciintensive industries. In the U.S. it may be on a state or on a
utility basis.

Example for Setting FIT Rates:

Figure871 Si ze Scaling of Ger

Cents/ I

S

150 kKW 500 kW 5 MW 20 MW

+ =

Installation size

Figure 8illustrates how Germany scales its biomass tariff
to encourage projects at smaild large scale.
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Figure 97 A Nuanced Price System Helps Create a Vibrant Renewabkenergy Market at Low Cost
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The Economics of a Feedh 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-feewdriffs suggests that this is
exactly what happens. This section outlines several ways thatnféadffs have improved
economic development in the countries that use them.

CheaperRenewablePower

Studies of the European electricity markets Figure 107 Wind Power is Cheaper with ¢
find that electricity from wind turbines is Feedin Tariff
less expensive in countries with feied

tariffs than those with quantiyased Greece
renewable energy policies like renewable Spain
portfolio standards Higure 10).*> Great Audtria
Britain, for example, requires wind Portugal
producers to obtain much of their economic Germany
value from selling renewable energy credits Netherlands

. oo Crreat Britamn
(RECs)i a certificate of renewable energy laly ——

produced that utilities must buy and the

uncertainty of REC prices increases
financing osts and, ultimately, the cost of
wind power for ratepayers Feed-in tarilf W Rencewable standard

] . 1§ 1]

Cost of wind power, euro cents per kWh, 2

CheaperElectricity

If renewable electricity is prioritized e.g. utilities must buy and feed that power to the grid
firstithen renewabl e energy displradeesd oteldaicegen é
expensive peaking plants and can drive down the overall cost of electricity Skigplse(11).%°

This has been the case in Germany.

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

Figure 11(a) illustrates the total
price of electricity without
renewabés. The vertical dotted
line represents the peak demanc
and the horizontal line is the pric
paid for that peak electricity.

Price

Total Cost of
Eleciricity

mE B
Mamral NG

Hydro  Nuclear Coal Gas Peaking  Diesel
Supply Source

Peak demand requires the use @
natural gas peaking plants, whicl
have a high price. This increase
the total cost of electrity to
consumers, represented by the
shaded area.
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Figure 11(b)7 Merit Order: Renewables Lower Electricity Cost

Figure 11(b) illustrates the total pri
of electricitywith renewables.

The vertical dotted line (Demand)
shows that prioritizing renewable
generators reduces the use of natt
gas peaking plants. The lower
horizontal dotted line (Priceafter)
shows how this lowers the total co
of electricity. The gradient area
shows how the lower wholesale pr
generatesavings that offset and
sometimes may eliminate the
additional cost to the utility of buyir

FMWh

Savings from
Eenewsbles

Namral NG ; .
Renewsble Hydro Nuclear Coal Gas  Pesking Diesel 'eNEWables atapremium price
(represented by the bar for
Supply Source renewables).

In Germany, the merit order savings from renewables exceeds the premium pric
paid under the feenh tariff. In Denmark and Spain, the savings recouprd0
percent of the higher feed tariff costs.

SubstantialJob Growth

Both Germany and Denmark were early adopters ofifeatiffs, and the investment in renewable
power has paid back sevefald to their economies=In Germany, almost 280,000 jobs have been
created inthe renewable energy industip Denmark, there are over 21,000 jobs in the wind
industry.

Total BenefitsFar Outwegh 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 theconomic development impact$he German ministry
overseeing their fee tariff estimates that the tdthenefits of the legislation have exceeded the
costs by a factor of threBigure 12).*’
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Figure 127 Benefits of German Feeedn Tariff far outweigh costs

Avoided energy
imports

Avoided external
Transactior ~ costs (pollution)

costs
Cost of
requlaton Reduction in
Price of wholesale prices
renewables

Local Ownership

A feedin tariff levels the playing field for local ownership because thenatine price
drastically simplifies the elvelopment process for communiigsed or individualhowned
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 withtéedfs 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 » 131 Total Land 5 .
. . jgure I 1otal Lanaowner Payments
example, withten 2 MW turbines located for a 20 MW Wind Project Based on

on a f ar rriguredl8shdwa that . Ownership of Project
the cash flow for owning the turbines is
significantly higher than if the farmer
simply leases their land and wind rightsto ¢ | sun
an absentee developér.

2,000

1,000

This drastic difference also accourfts
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 Project Year
economic impact and employment impact W Abscntee 8 Locl
advantages of local ownersHip.
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