
 

  

Abstract— the growth of commercial and residential 

renewable energy generation systems is contingent upon the 

government providing incentives to make their investments 

profitable. In this regard, countries have different approaches 

to promote the expansion of microgeneration in their nations. 

This paper provides an overview on policies that individual 

states in the U.S. and countries in Europe have developed. This 

may facilitate current and future policy revisions considering 

the experience of other nations in promoting microgeneration. 

I. INTRODUCTION TO POLICIES ON MICROGENERATION 

In the most recent years, there has been a great concern 

for renewable and clean energy sources. There are many 

industrialized countries that have implemented different 

types of incentives to get small businesses and individuals to 

build and maintain microgeneration systems. There is a large 

financial impact to building microgeneration systems for 

small business owners and individuals. Microgeneration 

systems have large start-up costs and not a large return on 

investment. The incentives that the industrialized countries 

have proposed or written into law assist with getting these 

individuals a larger rate of return on microgeneration, thus 

more small business owners can enter the microgeneration 

system industry. 

II. DIFFERENT POLICY EXAMPLES 

The microgeneration system industry is one that is slow 

moving, yet has been on the rise since 2007. As of 2008 

(Table I), there are only 73 countries that have policies 

surrounding clean energy. Some of the leading countries 

include France, the United Kingdom, China, Germany, and 

the United States.  

Some of the 73 countries have implemented incentives to 

gain a broader customer base in renewable energy.  One way 

for governments to help the people of their country or state 

implement microgeneration and renewable energy is to 

introduce an ecotax, also known as ecological taxation.  This 

tax system focuses on giving incentives, such as tax breaks 

and grants, to those who would build and maintain 

microgeneration systems. To offset these incentives, the 

government can increase taxes on entities that may cause 

pollution and the production of greenhouse gases. Some of 
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these taxes could be carbon taxes, for those who burn fossil 

fuels to make energy, a severance tax on mining minerals 

from the earth or cutting down trees for fuel, waste disposal 

taxes, and taxes on pollutants and hazardous waste. [2] 

(Ecotax 2010) 

Another way for a government to make sure that they are 

moving in the direction of reducing carbon emissions and 

pollution is to use Renewable Energy Certificates (RECs). 

These RECs must prove that one megawatt-hour was 

produced by an approved renewable source. These 

certificates can be bought and sold from one company to 

another showing that they bought renewable energy for 

consumption. There are two ways a government can use 

these. A) They can make it mandatory to have a percentage 

of energy produced by a renewable energy source; this can 

be proven with these certificates. B) Another way is to make 

it voluntary. As goes with everything voluntary, you do not 

have to participate. RECs go by many names such as: 

renewable energy credits, renewable electricity certificates, 

green tags, and tradable renewable certificates. For now, 

RECs are only practiced and in place in the United States 

[4]. 

 
TABLE I 

YEARLY COMPARISON OF RENEWABLE ENERGY INVESTMENT [10] 

Selected Global Indicators 2006 2007 2008 

Countries with policy targets for 

renewable energy use 

 66 73 

Annual investment in new renewable 

capacity (billion USD) 

63 104 120 

Existing renewable power capacity 

(GW) 

1,020 1,070 1,140 

Existing renewable power capacity, 

excluding large hydro (GW) 

207 240 280 

Existing wind power capacity (GW) 74 94 121 

Annual ethanol production (billion L) 39 50 67 

 

Finally yet importantly, a common incentive that the 

majority of the countries have implemented on their existing 

economic model is a feed-in tariff. Feed-in tariffs are policy 

mechanisms designed to encourage small business owners to 

implement, build, and maintain renewable energy sources. 

These tariffs include three factors. The first is guaranteed 

grid access. The second gives the small business owners or 

individuals long-term contracts for the electricity that they 

produce. This gives businesses and their employees a sense 

of job security. The third is that the business owner or 

Incentives for Microgeneration Development in the U.S. and Europe  

Anthony E. Jones, Marty Irwin, and Afshin Izadian, Member, IEEE 

978-1-4244-5226-2/10/$26.00 ©2010 IEEE 3018



 

individual will be paid the market value for renewable 

energy generation. Under feed-in tariffs, utility companies 

have an obligation to buy renewable electricity from eligible 

participants. The European commission stated, “Well-

adapted Feed-in Tariff regimens are generally the most 

efficient and effective support schemes for promoting 

renewable electricity” [6]. 

III. EUROPEAN UNION POLICY REVIEW 

A. French Policies  

As stated earlier, there are many countries that have 

policies in place to promote the use of renewable energy.  

France has great potential for producing power from wind, 

solar, and geothermal energy. The 2005 French energy law 

stated that 10% of the energy consumed should come from 

renewable energy sources by 2010. Also from 2005 to 2010, 

there will be a 50% increase in renewable heat. France also 

wanted to incorporate bio-fuels into their energy portfolio. In 

2005, the prime minister presented ways to encourage the 

production of bio-fuels. In 2001, feed-in tariffs were 

introduced in France. They were revised in 2005 to include 

photovoltaic, hydro, biomass, biogas, geothermal, offshore 

wind, onshore wind, and combined heat and power energies. 

These tariffs are guaranteed for 15 to 20 years. They were 

revised again in 2006 and 2007 to consider the operation 

costs and managing costs of operating microgeneration 

systems. There are also plans for the French government to 

implement several microgeneration projects. There will be 

14 biomass projects totaling 216 MW, a biogas project 

totaling 16 MW, an offshore wind project totaling 105 MW, 

and 7 onshore wind sites totaling 278 MW. Tax credits were 

also set up in 2005 (Table II) for household implementation 

and use of renewable energy. This tax credit is called the 

“sustainable development tax credit.” There is also a tax 

break for companies producing biofuels to offset the cost of 

doing so. 

 
TABLE II 

 RENEWABLE ENERGY POLICY REVIEWS FRANCE IN 2009 [12],  

Resource Technology Support Level 
(%/total investment) 

Start 

year 

End 

year 

Comments 

Solar Solar 

Thermal 

50% equipment costs 2006 2012 For households 

Biomass Combustion 50% equipment costs 2006 2012 Housholds interested in 

efficient wood fired 

boilers  

Biomass  Combustion Subsidies up to 40% 2006 2012 For businesses 

 

 
Fig. 1, Electricity generation from renewable energies including solid, liquid, and biomass in Germany from 1997-2007. StrEG: Sale of Electricity to the 

Grid, BauGB: Construction Code, EEG: Renewable Energy Source Act excluding Geothermal. [5] 

 

B. German Policies 

Germany has many policies on creating renewable energy 

sources.  They are the leader of the European Union in wind, 

photovoltaic, and solar thermal energy. Their policies 

include feed-in tariffs, market incentives for renewable 

energy, and tax exemption on the production of biofuels. 

This mix of policies regarding renewable energy has been a 

success and created a great market for microgeneration.  On 

January 1, 1991, the electricity feed act, also known as 

StrEG, was enacted. This policy was amended once in 2004, 

then again in 2008. The current policy has several key 

factors including priority access to the grid for renewable 

energy, priority distribution and transmission, the necessity 

for grid operators to purchase electricity from 

microgeneration, a feed-in tariff for every kilowatt-hour 
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produced from microgeneration for 20 years, and 

equalization of extra costs to the grid operators and suppliers 

of the electricity. Figure 1 shows the increasing production 

of renewable energy in Germany. It also shows that the 

policies passed by the government continue to let the 

production of renewable electricity increase [5]. 

C. United Kingdom Policies 

 The United Kingdom is new to creating policies that 

would allow microgeneration to be used. In May of 2007, 

the U.K. Government published the energy white paper, 

“Meeting the Energy Challenge.” This paper showed that the 

existing polices would not allow for the production of 

enough renewable energy to keep up with the growing 

demand and that new policies were needed. In January of 

2000, the U.K. government announced that by 2010, 10% of 

the energy produced in the U.K. would be from renewable 

energy. The U.K. put forth several policies in order to 

achieve this goal. The first was the Renewable Obligation 

(RO). The RO makes sure that energy suppliers get at least 

7.9% of their electricity from renewable sources. If they do 

not meet this goal, they will be charged a premium per 

megawatt hour. To enforce this, the government issues 

tradable certificates called Renewable Obligation 

Certificates (ROC) for each megawatt hour produced by 

renewable energy [4]. 

 
Total renewables used equivalent of 5.17 million tons of oil 

 
Fig. 1, Types of renewable energy used in the U.K. in 2007 [4] 

IV. UNITED STATES POLICIES 

Right now in the United States, the American Clean 

Energy, and Securities Act is under consideration in the 

Senate and has already been passed in the House of 

Representatives. This bill is meant to create a cap and trade 

policy to reduce the production of greenhouse gases. This 

cap and trade policy only allows a certain amount of 

greenhouse gas to be emitted nationally. Over time, there 

will be a reduction in these caps to eventually lower carbon 

emissions of the entire country. If the bill is passed, 

allowances may be distributed throughout the country to 

power suppliers. These power suppliers will be allowed to 

buy, sell, and trade these allowances. Other important 

elements of the bill are that by 2020, utility companies must 

generate 20% of their power from renewable sources; there 

will be new government subsidies for clean and energy 

efficient technology, including 90 billion dollars by 2025 for 

renewable energy, 60 billion dollars for carbon capture and 

sequestration, 20 billion dollars for electric and other 

advanced technology vehicles, and 20 billion for scientific 

research and development; there will be protection from 

price increases for customers; a higher target has been set for 

carbon emission reductions than the one presented by 

President Barack Obama; and there will be a renewable 

electricity standard requiring power companies that supply 

more than 4 million MWh  to produce 20% of their power 

from renewable sources by 2020. The impact that this bill 

would have on the United States economy is that it is in 

theory supposed to not adding to or reducing the deficit, 

according to the Congressional Budget office [13]. Various 

other analyses differ on the cost and tax impact [14]. 

 
Fig. 3, United States renewable energy standards [8]. 

A. California 

 Some states also have their own policies regarding 

microgeneration and renewable energy. California has a 

history of supporting renewable energy. In 1998, the 

Californian Energy Commission was put in charge of a new 

renewable energy program. This program was meant to 

increase the electricity produced by renewable energy 

throughout the state. From 1998 to 2006, the Energy 

Commission's Emerging Renewable Program funded many 

solar and photovoltaic systems under 30 Kilowatts on homes 

and businesses that are connected to the grid. The California 

Public Utilities Commission also funded many larger 

projects for businesses that wanted to generate their own 

electricity. At the beginning of 2007, 400 million dollars 

funded by the California Energy Commission was to be used 

for the construction of solar power on new houses. In 2006, 

the California Renewables Portfolio set a goal to increase the 

electricity produced from renewable sources to 20% by the 

year 2010 [3]. 

B. Arizona 

The state of Arizona’s Energy plan was just expanded 

with 55.4 million dollars in funding for projects that will 
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reduce carbon emissions in Arizona.  These programs 

include 20 million dollars for public schools to implement 

energy saving and renewable energy projects, 10 million 

dollars to implement renewable energy in state buildings, 1.8 

million for bio fuel programs, 0.65 million for non-profit 

companies, 10 million for Arizona’s distribution companies, 

2 million to an existing loan program, and 1.5 million for 

agriculture [1].  

C. Florida 

Florida has many credits available for consumers and 

businesses to take advantage of. They receive renewable 

energy tax credits, solar tax credits, the Florida Clean 

Energy fund, a bio fuels tax credit, the Florida consumer’s 

tax holiday, pre-construction cost recovery for independent 

plant owners building renewable energy plants, renewable 

energy funding, guaranteed loans and grants for renewable 

energy production, and other tax credits [7]. 

D. Oregon 

The state of Oregon has made a few long-term 

commitments to benefit renewable energy development. 

Renewable generation will be at least 10% of the total 

generation for the state by 2015. 25% of the government 

needs will be met with renewable sources by 2015 and 100% 

by 2025. Oregon has many short-term goals as well. They 

will create 300 megawatts of power from wind generators; 

all utilities will offer a renewable energy product at a stable 

price; 500 solar and photovoltaic systems totaling one 

megawatt will be installed; 5 megawatts of biogas 

generation, 25 megawatts of bio-fueled generators, 200 

5kilo-watt fuel cells will be installed; in addition, 20 

megawatts of geothermal electric generation and 1-4 

megawatts of hydropower will be installed [9]. 

E. Ohio 

Ohio has also set forward legislation on creating 

renewable energy in its state. They will require that 12.5% 

of its power come from renewable energy by 2025. This 

legislation also includes standards to reduce consumption by 

22% by 2025. The goal is to create 5,000 to 7,000 

megawatts of power from wind energy by 2025, and they 

have set aside a small amount for solar power [8]. 

V. CONCLUSION 

There are many incentives being proposed to assist with 

getting small business owners to move toward renewable 

energy. While it is still an expensive venture to get into, the 

governments of many countries are making it more and more 

appealing to future business owners. In addition to the 

incentives that countries provide, there are also incentives 

that individual states in the U.S. are providing to get their 

local business owners and other individuals involved in 

microgeneration.  

Many of these incentives also encourage large-scale 

power companies to get involved in the new wave of clean 

energy. Incentives such as the ecotax help not only large-

scale companies, but also the smaller companies. With many 

of these countries, states, and businesses joining the new 

wave of renewable energy, there might be less worry of 

natural resources becoming scarce and thus running out.  
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