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Abbreviations 

CHP Combined heat and power 
EU European Union 
GoO Guarantee of Origin 
GPP Green public procurement 
GV Green electricity version 
HE-CHP High efficiency heat and power 
LCA Life cycle assessment 
LCC Life cycle cost 
PV Photovoltaic  
RES Renewable energy sources 
RES-E Electricity from renewable energy sources 
 

1. Introduction 

The European Commission has developed common EU GPP criteria for a range of different 
products and services1. Green Public Procurement is a voluntary instrument. 
 
Public authorities are significant energy purchasers through the operation of hospitals, 
schools, offices, street lighting etc. Such a large market share has a potential for achieving a 
vital shift on the demand side towards electricity generated from renewable energy sources 
(RES-E), in particular if efforts are co-ordinated at the European level. 
 
This Technical Background Report provides background information on the environmental 
impact of electricity generation and outlines the key relevant European legislation affecting 
this product group. It outlines the rationale for the core and comprehensive environmental 
purchasing criteria that are being proposed. It then goes on to describe existing standards and 
ecolabels that cover electricity.  
 
This report accompanies the associated EU GPP criteria, which contains the proposed 
purchasing criteria and ancillary information for green tender specifications and as such they 
should be read alongside one another. 
 

2. Definition, Scope and Background 

The most direct way to reduce the environmental impact of electricity consumption is to 
reduce consumption itself – this can be done through energy efficiency improvements in 
public buildings and the purchase of energy efficient energy using products. Both of these 
issues are covered by EU GPP criteria for other product groups. The recommendations 
described here cover the purchase of electricity. 
 

                                                 
1 http://www.ec.europa.eu/environment/gpp  
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2.1 Renewable Energy Directive 

The recommendations aim at maximising the purchase of "green" electricity, that is electricity 
stemming from renewable energy sources (RES-E) as defined in Directive 2009/28/EC on the 
promotion of energy from renewable energy sources2. 
 
The Directive defines energy from renewable sources as: ”...energy from renewable non-fossil 
sources, namely wind, solar, aerothermal, geothermal, hydrothermal and ocean energy, 
hydropower, biomass, landfill gas, sewage treatment plant gas and biogases;” 
 
Biomass is defined as: “…the biodegradable fraction of products, waste and residues from 
biological origin from agriculture (including vegetal and animal substances), forestry and 
related industries including fisheries and aquaculture, as well as the biodegradable fraction of 
industrial and municipal waste;” 
 
The Directive includes some further criteria for eligible bioliquids and biofuels3 (Bioliquids 
are liquid fuels from biomass not intended transport, biofuels are for transport use). The 
minimum greenhouse gas emission saving relative to fossil fuels should be 35% (for existing 
producers in operation in January 2008 this applies from April 2013). The minimum emission 
saving increases to 50% in 2017, and is 60% in 2018 for any installation that starts production 
from the beginning of 2017. Bioliquid and biofuels must also not be produced from land with 
a high biodiversity value, or high carbon stock. 
 
Gross final consumption of electricity from renewable energy sources “shall be calculated as 
the quantity of electricity produced in a Member State from renewable energy sources, 
excluding the production of electricity in pumped storage units from water that has previously 
been pumped uphill.” In multi-fuel plants using a mix of renewable and conventional sources 
“…only the part of electricity produced from renewable energy sources shall be taken into 
account.” 
 
According to Directive 2009/28/EC, each EU Member State has to meet a national target on 
renewable energy by 2020 in order to meet the Community’s target of a 20% share of energy 
from renewable sources. This includes renewable energy sources used for electricity, heating 
and cooling and transport (Transport has a target of 10% from renewable sources for all 
countries). 
 

2.2 Combined Heat and Power 

Combined heat and power (CHP) or cogeneration is the generation of heating and electricity 
using a single fuel source. Energy in the form of heat that would otherwise be wasted in plants 
using traditional sources can be used for heating buildings. High efficiency (HE-CHP) plants 
using fossil fuel sources can achieve substantial emissions savings compared with traditional 
plants. Renewable sources such as biomass can be used for CHP which would contribute to 
the targets set out in the Renewable Energy Directive. 

                                                 
2 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the 
use of energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and 
2003/30/EC 
3 Directive 2009/28/EC (Article 17) 
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The Cogeneration Directive 2004/8/EC4 provides a definition of HE-CHP. It states that if 
production from cogeneration units provide primary energy saving of at least 10% compared 
with the references for separate production of heat and electricity then it can be considered 
high efficiency.  
 
There are separate EU GPP criteria for CHP giving recommendations on the procurement of 
CHP plants. The criteria are based on the definitions and methodologies in the Cogeneration 
Directive 
 

2.3 Renewable Energy Sources  

Wind 
 
Wind turbines use the movement energy of the wind to drive the turbine creating mechanical 
energy and then electricity via electromagnetic induction. Wind turbines vary in size from 
small units that can be placed on top of buildings to large scale versions which are combined 
with others in a wind farm for mass electricity generation.  
 
Solar 
 
Photovoltaic (PV) solar panels generate electricity by converting radiation from the sun into 
electrical current.  
 
Aerothermal  
 
Aerothermal uses heat energy from the air transferred to a heating circuit. Currently used for 
heating and not electricity generation.  
 
Geothermal / Hydrothermal 
 
Geothermal energy is heat generated within the Earth’s core. This heat energy can be 
“tapped” in the Earth’s crust. Geothermal energy can be used for electricity generation by 
using steam to drive a turbine. This steam could either be naturally venting (hydrothermal), or 
geothermal energy can be used to create it.  
 
Hydropower 
 
Hydropower uses the energy from the flow of water to generate electricity. Conventionally 
this involves creating a dam and then using the flow of water through the dam to drive 
turbines generating electricity. Other methods include pumped-storage which involves 
moving water between reservoirs at different heights. At times of low demand, excess 
capacity is used to pump water to the higher area, which can then be released back into the 
lower reservoir through a turbine when electricity demand dictates. Run-of-the-river 
hydropower plants have a minimal or no dam with only the natural flow being used for 

                                                 
4 Directive 2004/8/EC of the European Parliament and of the Council of 11 February 2004 on the promotion of 
cogeneration based on a useful heat demand in the internal energy market and amending Directive 92/42/EEC. 
Available at: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32004L0008:EN:NOT 
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generation. Hydropower plants vary in size according to the natural conditions and plant 
requirements and have associated ecological impacts, as discussed in section 4.3.  
 
Ocean energy is a form of hydropower which harnesses energy from the ocean and seas. This 
can be achieved in several ways including: Tidal power, wave power, marine currents and 
ocean thermal energy conversion (using the temperature difference between the cooler deep 
and warmer shallow waters). Ocean energy is still a developing area for some technologies 
but has the potential for large scale electricity generation in the future. 
 
Biomass 
 
Biomass is energy derived from biological materials. Wood and wood wastes are commonly 
used and energy is released via combustion where the heat can be used directly or to generate 
electricity via turbines. Other agricultural, industrial or municipal wastes can be used.  
 
Energy can also be extracted in the form of gases and fuels. For example, rotting rubbish from 
landfill and sewage treatment plants release methane gas. Fuels such as ethanol and biodiesel 
can be created from crops and left over food products such as vegetable oils. 
 

3. Market availability 

Figure 1 below gives an overview of the mix of sources used for electricity generation across 
the whole of Europe. Consumption is still dominated by non renewable sources. Hydropower 
produces the biggest share of renewable consumption.  
 
Figure 1. Gross electricity consumption in EU27 (Source: EEA5 2010) 

 

                                                 
5 European Environment Agency. Available at: http://www.eea.europa.eu/data-and-maps/figures/gross-
electricity-and-primary-energy 
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The latest assessment on the growth of renewable electricity in gross electricity consumption 
in the EU-27 (April 2010) shows a very high growth rate in recent years, especially for 
generation from both wind and photovoltaics. In fact growth of photovoltaics over the 2006-
2007 period was 51.4%.  
 
Figure 2. Average annual growth of renewable energy in electricity consumption. 
(Source: EEA6) 
 

 
 
 
Figure 3 below shows the latest data extracted from EUROSTAT7 regarding contribution of 
electricity from renewable sources to overall electricity consumption per country. Each 
country has its own targets set by Directive 2009/28/EC of energy from renewable sources to 
achieve a Community wide goal of 20%. This includes heating, cooling and transport as well 
as electricity.  
 

                                                 
6 European Environment Agency. Available at: http://www.eea.europa.eu/data-and-maps/figures/average-
annual-growth-rates-of-1 
7 Last consulted April 2011 
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Figure 3: Electricity from renewables to total electricity consumption for EU27 
countries for the year 2008. 

 
 
Figure 3 shows a wide range in proportion of RES-E across Europe. Although trading of 
electricity across Europe is encouraged, the renewable electricity options available are limited 
by country and region. Authorities will be limited to a choice of electricity suppliers available 
depending on the market mix in their particular area.   
 

4. Key Environmental Impacts 

The most significant environmental impacts of electricity take place in the production phase 
(particularly emissions of CO2). There are no direct environmental impacts related to the use 
of electricity except for electromagnetic radiation. Use of electricity from any source will 
have an environmental impact within the life cycle, be it from extraction of raw materials, 
plant construction, production or delivery. Not only is the procurement of “green” electricity 
important, but also using less of it is crucial. Energy saving is important in order to limit 
electricity demand and therefore environmental impact. By having methods in place to use 
less energy and through the use of more efficient products the environmental and financial 
impact of electricity can be reduced.  
 

4.1 Extraction of raw materials 

Most electricity is generated using non-renewable resources such as coal, oil, natural gas and 
uranium. Apart from the CO2 impact resulting from electricity production, it is also difficult 
to reconcile the growing electricity demand and the finite availability of fossil fuels with the 
concept of sustainable development. Worldwide consumption of natural fossil resources such 
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as oil, gas and coal increases year by year. The annual quantity of resources extracted from 
global ecosystems increased by one third within only 22 years8. 
 
Though technological progress may have mitigated some impacts, the extraction of raw 
materials often has adverse consequences on the local and regional environment due to 
mining, drilling and processing activities. The impact depends on the material: coal and crude 
oil reserves are located all over the world. Natural gas is either found mixed in oil or is 
released from coal. 87% of the total coal produced is consumed by electricity utilities. In 
some countries such as the United States, coal is used to generate more than half of all the 
electricity produced. The material is recovered from the earth by surface mining or deep 
mining, which requires digging shafts and tunnels to get to the coal seam. Oil, on the other 
hand, is usually recovered by drilling wells through the non-porous rock barrier that traps the 
oil. Though many oil reserves lay in desert areas in the Middle East (63%)9, oil exploitation 
has led to serious environmental impacts in several other parts of the world, in particular in 
the Amazon basin and in Central Africa. In these regions the exploitation of natural habitats 
for drilling operations and the toxic waste generation has led to serious impacts on regional 
biodiversity. Within Europe the North Sea is an important source of oil and natural gas, 
creating a demand for extraction at the cost of environmental concerns. 
 
The impact on biodiversity, soil and water resources is often indicated as a major problem in 
current debates on protection of global public assets and in the Global Environment Outlook 
reports (UNEP)10. Atmospheric and aquatic chemical releases lead to serious public and 
occupational health impacts. Other direct or indirect local and regional environmental impacts 
include impacts on agriculture (yield losses), forests, fisheries, hunting areas, materials 
(building degradation), visual intrusion, loss of land and of recreational areas (due to the 
installation of the fuel cycle facilities), modification of terrestrial and aquatic ecosystems, etc. 
 
There are also impacts arising from the fact that the fuel has to be transported from the place 
of extraction to the power plant. Ships, trains and road trucks are all used to transport raw 
materials on a global scale. Where pipelines are used they present their own environmental 
impact in construction and impact to areas they traverse.  
 
Fossil fuels are a finite resource. Estimates on future availability vary due to uncertainty of 
future potential reserves and consumption rates. Coal supply is predicted to last the longest, 
potentially in the hundreds of years. Oil and gas reserves could be diminished within the next 
30 - 100 years. In reality there are many unknowns that will affect remaining supply of fossil 
fuels. As supplies become lower the market price will begin to get so high that their further 
use becomes uneconomical. It is important to encourage the use of renewable technologies 
not only to reduce environmental impacts, but also to ensure an infrastructure is in place in for 
the future.  
 
For renewable energy sources the raw materials for electricity generation include solar 
radiation, wind and water with the “power stations” being brought to the resources, rather 
than the other way round. The exception to this is aspects of biomass production where plants 
are grown and then transported for energy purposes. More on the specific impacts of biomass 
                                                 
8 Sustainable Europe Research Institute, Global natural resources consumption, online at: 
http://www.seri.at/index.php?option=com_content&task=view&id=380&Itemid=142 
9 Facts about fossil fuels, online at: www.api.org 
10 http://www.unep.org/geo/ 
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is in Section 4.4. In the case of solar, wind, hydropower and geothermal, plants are placed 
where they can best take advance of the resource. This may present a number of potential 
environmental impacts. For example large scale generation using solar panels requires large 
areas of land. If the land is not barren this could have ecological impacts, as well as raising 
concerns of land use issues. Common concerns about wind farms include aesthetic issues and 
the potential affect on bird life. Hydropower plants may involve dam creation which has an 
ecological impact (more in Section 4.3). These impacts are in addition to the materials and 
energy required to built the power plants.  
 

4.2 Production 

Most of our electricity is generated by burning coal, oil and gas in power stations. This 
process releases millions of tonnes of carbon dioxide every year - the main cause of climate 
change. Since the beginning of the Industrial Revolution, CO2 concentrations in the 
atmosphere have increased by approximately 35% as a result of the burning of fossil fuels. 
 
Statistics from the Directorate-General for Energy11 for the CO2 emissions from the public 
electricity and heat production for the EU27 region show that from the years 2000 to 2003 
emissions increased (1286.5 million tonnes in 2000 to 1382.7 million tonnes in 2003). 
Emissions then decreased to 1362.5 million tonnes in 2005 before increasing again in 2006 
and 2007 (1392.5 million tonnes). 
 
Over the last decade enormous progress has been made in the field of electricity generation 
from renewable sources such as wind and solar power, and this sector has witnessed a serious 
growth in terms of percentage as costs have plummeted. Statistics for the gross electricity 
generated from renewable sources (also from the Directorate-General for Energy) show that 
from 2002 to 2007 generation increased (from 404658 GWh in 2002 to 535578 GWh in 
2007).  
 
Greater use of electricity from renewable sources has a huge potential to reduce CO2 
emissions. According to the RELIEF project12, which quantified the potential environmental 
benefits of sustainable procurement, 18% of the EU Kyoto commitments could be fulfilled if 
all European local authorities switched their demand away from the conventional EU mix of 
electricity to “green electricity” – i.e. electricity produced from renewable sources. Even if 
only a fraction of this were achieved the environmental rewards would be highly significant. 
 

4.3 Issues relating to hydropower 

Some RES-E ecolabels, require electricity from hydropower to come from truly sustainable 
hydropower schemes. They indicate a large potential for smaller hydropower schemes. 
 
Large hydropower stations, which are vital for the electricity production of several major EU 
countries, may have very damaging impacts on river eco-systems and local populations. Apart 
from significant amounts of methane that are produced from the decomposition of plants in 
the flood areas, hydropower can have significant environmental effects such as disruption of 

                                                 
11 http://ec.europa.eu/energy/publications/statistics/statistics_en.htm 
12 www.iclei-europe.org/relief 
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fish populations and impacts on downstream water quality. By diverting water out of streams 
and rivers, dams remove water needed for healthy in-stream ecosystems thereby disrupting 
the natural river flows. 
 
In Sweden, for instance, which is one of the Nordic countries that show a large share of 
hydropower, points are often awarded in public tendering for electricity coming from hydro 
plants with high environmental performance to decrease the negative environmental impacts 
related to hydropower13. 
 
Where applicable a hydro plant can reduce environmental impacts by introducing measures to 
protect fish (e.g. fish runs), maintain the continuity of sediment and ensure a high proportion 
of what would be the natural flow of the water body.    
 
However, most potential sites for large hydropower stations in Europe have already been 
developed, and small hydro plants may also have a negative local impact (e.g. waterbeds 
drying up). Nevertheless, from an ecological point of view, smaller hydro plants (≤ 10MW) 
are more likely to be able to allow the preservation of the river system’s principal ecological 
functions. The larger environmental impact of large hydro and the limited possibilities to set 
up new hydro plants in Europe suggests encouraging the move away from building more large 
hydro schemes to the development of new RES sources, as large hydro does not offer an 
attractive option for expanding RES capacity.  
 
Ecolabels across Europe have varying criteria towards hydropower. See section 11.1. Green 
electricity ecolabels such as Finnish Eko Energia, Swedish Bra Miljöval and German OK 
Power include clauses to try and limit the development of new hydro plants. For example the 
plant has to be reactivated or rehabilitated to qualify for an OK Power label, or has to have 
been built before 1996 to qualify for Eko Energia and Bra Miljöval.  
 

4.4 Issues relating to biomass 

Directive 2009/28/EC (see section 2) defines biomass as the ‘the biodegradable fraction of 
products, waste and residues from biological origin from agriculture (including vegetal and 
animal substances), forestry and related industries including fisheries and aquaculture, as well 
as the biodegradable fraction of industrial and municipal waste’14  
 
There is no single biomass technology, but rather a wide variety of production and conversion 
methods, each with different environmental impacts. Biomass is conventionally used to 
generation electricity through combustion. This creates CO2 emissions. The environmental 
impact of biomass depends on the management of the fuel resource. Concerns are usually 
related to additional air pollution as a result of the combustion of biomass and biomass-derived 
fuels as well as the impacts of using land to grow energy crops Impacts related to land use 
include worsening of the nutrient balance, depletion of the soil humus, increased soil erosion. 
There is also the issue of using land for energy crops that would otherwise be used for 
growing food crops.    
 

                                                 
13 Ibid. 
14 Directive 2009/28/EC (Article 2) 
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When biomass fuels depend on forest resources they should also be evaluated carefully since 
the stock of forests worldwide represent a storehouse for CO2. If forests are harvested for fuel 
to generate electricity, and are not replaced, global climate change could be accelerated. 
Others argue that biomass is carbon neutral as CO2 would be absorbed by the plants when 
growing and released when the material is burned.  
 
Specially grown 'energy crops' could not only provide a renewable source of electricity, but 
might also provide an important new opportunity for farmers15. 
 
Impacts could be reduced in several ways. Across Europe several ecolabels exist (See section 
11.1) with varying criteria relating to biomass. Biomass related to forestry, processed forestry 
products (pellets, brickets, powder) or byproducts (bark, chips, sawdust), for example, could 
use wood from FSC or PEFC certified forests, or forests with measures aimed at sustainable 
forest management. By not using high conservation areas for biomass production ecological 
impacts can be reduced. Biomass and biomass derived fuels should also avoid the use of 
genetically modified organisms.   
 

4.5 Issues relating to CHP  

Combined heat and power (CHP), also known as cogeneration, is the simultaneous production 
of electricity and heat from a single fuel source. The latter is in many cases coal, oil or waste 
heat. 
 
More environmentally-friendly alternatives are offered by CHP on the basis of renewable 
energy sources, such as biomass, biogas, geothermal, though the latter are currently being 
piloted rather than widely used. A number of ecolabels such as the German ok-power label16 
limit the use of RES-E to gas-fired CHP only. Highly efficient combined heat and power 
generation (HE-CHP), i.e. more efficient energy production while using less fossil fuel, is 
considered to be another means of reducing the environmental impact of power plants. HE-
CHP is generally defined by the CHP Directive17. 
 
In some countries, for instance Sweden, fossil CHP is not perceived as a green option at all as 
it does not help to decrease the CO2 emissions of power plants given their high reliance on 
hydropower. By contrast, in Germany HE-CHP is considered green, as CHP plants have a 
significant potential to reduce CO2 emissions compared to the coal-dominated national 
electricity mix. 
 
There is a separate set of EU GPP criteria for the procurement of CHP plants18.  
 

4.6 Nuclear power 

                                                 
15 WWF Green electricity that is really green Oct 2002, online at: 
http://www.panda.org/news_facts/newsroom/features/index.cfm?uNewsID=2695 
16 www.ok-power.de 
17 Directive 2004/8/EC of the European Parliament and of the Council of 11 February 2004 on the promotion of 
cogeneration based on a useful heat demand in the internal energy market and amending Directive 92/42/EEC 
18 http://ec.europa.eu/environment/gpp/second_set_en.htm 
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Although nuclear power is often regarded as a clean (no CO2) source of energy, which could 
help to reduce energy-related human impact on the environment, many perceive nuclear 
power as particularly dangerous and difficult to control. Nuclear power plants do not emit 
CO2 directly, however, the production of nuclear electricity has impacts in the so-called 
upstream fuel-cycle including ore mining and processing, enrichment of uranium, fuel 
fabrication etc.19 There are also downstream (post-plant) activities needed to process highly 
toxic nuclear waste. Together with the final re-processing, this leaves a highly toxic legacy for 
thousands of years to come20. Furthermore, steel, concrete, and other materials are necessary 
for the construction of both the nuclear power plants, and the facilities in the up- and 
downstream fuel-cycle. The energy used for these purposes is partly produced by fossil 
energy, and some additional greenhouse-gas emissions result directly from chemical reactions 
during material processing (e.g. cement production). Thus, nuclear power plants – as well as 
other energy facilities - indirectly emit CO2, as well as other greenhouse gases21. 
 
Some public authorities may feel that the procurement of electricity from nuclear energy 
sources is in conflict with their own sustainability policies. After the events at the Fukushima 
nuclear facility in Japan following the earthquake and tsunami in March 2011 there is a 
greater worry about the potential wider impacts of nuclear power stations. This has led to a 
desire in some countries to limit further energy from nuclear power. In Germany, for instance, 
it has been decided to phase out nuclear power. Italy has also voted against building anymore 
facilities.  
 
Nuclear power does not fit within the definition of energy from renewable sources as defined 
by Directive 2009/28/EC and therefore does not count towards the RES-E mix. The use of 
RES-E would ensure that the impacts regarding nuclear generated electricity are avoided.  
 

4.7 Usage and energy efficiency  

The impacts described above apply to the generation of electricity. By reducing demand for 
electricity the associated impacts from generation can be reduced. Understanding usage and 
energy efficiency is an important tool in reducing the electricity an authority may use. An 
energy audit of a particular authority will give insight into how energy is being used and how 
this could be reduced in the future. Often authorities will have already carried out their own 
audits, and have staff in place to implement an energy saving strategy. However where such 
measures are not in place, public authorities are encouraged to obtain such an audit. 
 

5. Cost Considerations (LCC) 

5.1 Price considerations 

                                                 
19 Fritsche, U.R. Comparison of Greenhouse-Gas Emissions and Abatement Cost of Nuclear and Alternative 
Energy Options from a Life-Cycle Perspective Jan 2006 Öko-Institut Darmstadt Office 
20 WWF Why not nuclear power? online at: 
http://www.panda.org/about_wwf/what_we_do/climate_change/solutions/energy_solutions/nuclear_power/in 
dex.cfm 
21 Fritsche, supra at FN 15 
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Price differences between conventional and green electricity depend on the status of 
liberalisation, the national support scheme and the existence of green electricity suppliers. 
 
Green electricity is often more expensive, although the price difference is narrowing 
substantially, and there are cases where green electricity is available at a cheaper rate. 
 
Increasing market liberalisation, upgraded RES generation technologies, higher fossil fuel 
prices, European RES-E targets – all linked to the current climate debate - have the potential 
of making green electricity ever more competitively priced.  
 
In general, according to the latest price statistics for the EU-27 region, household prices 
increased 7.4% and industrial consumer prices increased 10.7% over the period July 2007 to 
January 2010.  
 
Table 1. Prices in € per kWh (Households: Band Dc - 2500kWh < Consumption < 
5000kWh. Industrial: Band Ie - 20000MWh < Consumption <70000MWh). Source: 
EUROSTAT 

Jan-10 Jul-09 Jan-09 Jul-08 Jan-08 Jul-07
EU 27 (Domestic Dc) 0.1676 0.1640 0.1643 0.1663 0.1582 0.1560
EU 27 (Industrial Ie) 0.0841 0.0832 0.0872 0.0851 0.0814 0.0760  
 
A Commission study on the Costs & Benefits of GPP in 200722 examined the cost 
implications of purchasing green electricity versus conventional electricity. In general, 
according to these results, green electricity has proved to be a product group, which is 
available for public procurement on a competitive basis given existing support schemes (see 
table 2). 
 
Table 2. Additional charges for three green electricity versions (GV)* relative to ‘grey’ 
electricity (2007) 
 

Member 
State 

Baseline price [€/IVIWh] Additional charge 
[€/MWh] 

Comment 

 
 

'grey 
electricity 

GV1 GV2 GV3  
 

Sweden 70.70 0,1-0,8 - 0,4-1,0 GV 3: comprehensive 
requirements on eligibility 

 100% 0,1-1;1% - 0,6-1,4%  
Germany ÍÍ8.60 0-4 0 1-21 GV 3: requirements on additionality 

(fund or new plants) 

 
 

100% 0-3,4% 0% 0,3-17,7%  
 Slovenia 76. ID 0 -  GV 3: requirements on 
additionality (fund) 

 100% 0% - 5,6%  
Czech 
Republic 

&B;2D - - 3,6 GV 3: requirements on 
additionality (fund) 

 100% - - 4,1%  
*   Green Version 1 (GV1): 100% RES-E according to Directive 2009/28/EC 

Green Version 2 (GV2): 100% RES-E and HE-CHP, where HE-CHP may account to not 
more than 50%, including accessory requirements. 

                                                 
22 Study on costs/benefits of Green public procurement in Europe, Öko-Institut & ICLEI 2007, available at: 
http://ec.europa.eu/environment/gpp/index_en.htm 
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Green Version 3 (GV3): 100% RES-E, including accessory requirements (e.g. 
‘additionality’ or ‘eligibility’ criteria) 
 

For example, the Ministry of Environment in Spain tendered for RES-E in 2006, and found 
that the cost was nearly 50% higher. For the subsequent contract in 2007 the price for 100% 
green electricity was actually 13.3% lower than for conventional electricity, due to substantial 
improvements in competition due to new national regulations. 
 

6. Public Procurement Needs  

Public authorities are a large consumer of electricity, estimated between 6% and 7% of the 
European total. Procuring electricity from renewable sources aids a shift in demand for 
renewable sources which is vital to achieving the targets laid out in Directive 2009/28/EC. 
 
It has been only in recent years that public authorities have had a choice over their electricity 
supplier, as a result of the liberalisation of electricity markets in the EU. Still, a number of 
countries have not yet fully liberalised their markets, and in others, despite formal 
liberalisation, current practices and market conditions prevent real competition. 
 
Procuring green electricity is often a protracted procedure depending on the electricity need of 
the public body, the level of centralisation in purchasing, the national progress on electricity 
liberalisation, the national support scheme (see section 10.3), the offer of green electricity and 
the administrative procedures required. 
 

7. Conclusions and Summary 

Public authorities have an important role to play in encouraging the use of electricity from 
renewable sources. They represent a significant portion of the market, which can achieve 
significant energy/emissions savings in its own right, as well as driving the sector as a whole 
towards greener options. 
 
Each member state has a target to meet for 2020 set out in the Renewable Energy Directive, 
which sets out a proportion of energy that has to come from renewable sources. This is in 
order to achieve a Commission wide goal of 20%. By procuring green electricity, public 
authorities can aid in this goal. 
 
Some renewable energy sources such as large hydropower and biomass have potentially 
significant wider environmental impacts that need to be considered. However as discussed in 
section 3 there is a wide range in proportion of RES-E consumed in each country across 
Europe. Although trading of electricity across Europe is encouraged, the renewable electricity 
options available are still limited by country and region. Ecolabels and guidance also vary 
with regards to hydropower and biomass. For example countries such as Austria and Sweden 
with a high proportion of energy from hydro have tighter environmental criteria. Differing 
availability and ecolabels/guidance criteria for make it difficult to establish acceptable Europe 
wide criteria for hydro and biomass at this time. 
 
Electricity from high efficiency combined heat and power plants (HE-CHP) achieve energy 
and emissions savings compared with producing heat and electricity separately. Directive 
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2004/8/EC sets out a definition of HE-CHP. Countries vary on whether HE-CHP used with 
fossil fuels is considered “green”. For example in Sweden where hydropower provides a large 
proportion of energy, it does not help to lower emissions. However in countries like Germany 
it can represent a significant improvement in efficiency. 
 
The renewable energy sources wind, solar, hydro and geothermal create no CO2 emissions 
during the production of electricity phase. Renewable power plants tend to be localised in 
character with many smaller plants being built where resources (e.g wind) can be used. This is 
in contrast to fossil fuels where raw materials are transported to centralised facilities for 
electricity production. 
 

8. Proposal for core and comprehensive criteria 

It is proposed to set core and comprehensive criteria for electricity. The proposed GPP criteria 
are designed to reflect the key environmental risks. This approach is summarised in the 
following table: 
 

Key Environmental Impacts  GPP Approach 
 
• The generation of electricity from 

fossil fuels is responsible for a 
substantial proportion of greenhouse 
gas and other emissions 

• The growing electricity demand 
combined with the depletion of non 
renewable sources 

• CHP based on non-renewable 
energy sources has only limited 
impact on CO2 reduction 
 

  
• Increase   the   share   of   

electricity   from 
renewable energy sources 
(RES-E)  

• Switch to High efficiency 
CHP (HE CHP) or CHP 
based on renewable 
energy sources, or gas-
fired CHP only 

 
Please note that the order of impacts does not necessarily translate to the order of their 
importance. 
 
For the Core criteria the specifications focus on the proportion of electricity supplied from 
renewable energy sources (RES-E); at least 50% is recommended as a sensible minimum 
target. High efficiency combined heat and power (HE CHP) using non renewable sources are also 
allowed within the core criteria. The award criteria aim to encourage an even higher percentage 
of RES-E or HE CHP beyond the minimum included in the specifications. The level of 
ambition an authority may like to aim for would depend on the individual supply options 
available in their region.  
 
For the Comprehensive criteria, the specifications recommend 100% RES-E. 
 
The complete criteria sets can be found in the accompanying EU GPP Criteria. 
 

9. Verification issues 
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It is crucial for contracting authorities to be able to set a clear definition of what will be 
considered as RES-E, and to be able to verify compliance. For contracting authorities, given 
the verification aspects discussed below, the simplest approach to defining RES-E is to 
directly refer to Directive 2009/28/EC: 
 

(a) ‘renewable energy sources’ means energy from renewable non-fossil sources, namely 
wind, solar, aerothermal, geothermal, hydrothermal and ocean energy, hydropower, 
biomass, landfill gas, sewage treatment plant gas and biogases;  
(b) ‘biomass’ means the biodegradable fraction of products, waste and residues from 
biological origin from agriculture (including vegetal and animal substances), forestry 
and related industries including fisheries and aquaculture, as well as the biodegradable 
fraction of industrial and municipal waste; 
 

‘electricity produced from renewable energy sources’ Gross final consumption of electricity 
from renewable energy sources “shall be calculated as the quantity of electricity produced in a 
Member State from renewable energy sources, excluding the production of electricity in 
pumped storage units from water that has previously been pumped uphill.” In multi-fuel 
plants using a mix of renewable and conventional sources “only the part of electricity 
produced from renewable energy sources shall be taken into account.” 
 
Contracting authorities must ensure that compliance with the criteria set can be reliably 
proven. As it is impossible to physically differentiate between electricity from renewable 
sources and that produced conventionally, the only means of verification is through a reliable 
guarantee that the amount of electricity supplied has been produced in compliance with the 
above definition of green electricity. 
 
All EU Member States were required to set up and maintain Guarantee of Origin (GoO) 
schemes under Directive 2001/77/EC. A GoO certifies that the electricity was produced from 
an eligible renewable energy source, they are usually issued in units of per MWh  
 
An alternative approach to GoO systems is to use tradable certificates (e.g. RECS23). These 
certificates are provided to generators of green electricity by a central issuing body and may 
then be sold (either with, or independently of the electricity). 
 
Where electricity comes from certified suppliers of 100% green electricity (i.e. suppliers 
carrying a Type-1 ecolabel), this can also be accepted as proof of compliance with the criteria 
as long as the definition of RES-E used by the ecolabel is at least as strict as that given in the 
Renewable Energy Directive. 
 

10. Relevant European Legislation and Policies 

10.1 Directive 2003/54/EC and Regulation 1228/2003 

The adoption of the single market Directive 2003/54/EC24 and the cross-border exchange 
Regulation 1228/200325) have considerably changed the European electricity market by 

                                                 
23 RECS = Renewable Energy Certificates System: www.recs.org 
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introducing more competition, lowering administrative and technical barriers to trade and 
consequently providing the opportunity to choose electricity supplier. 
 

10.2 Renewable Energy Directive 2009/28/EC 

The driving force behind green electricity within the EU is Directive 2009/28/EC on the 
promotion of energy from renewable energy sources26 that urges each Member State to meet 
national targets on renewable energy by 2020. Besides providing a definition of renewable 
electricity, the Directive explains the concept of Guarantees of Origin to prove compliance 
with the definition set27. 
 

10.3 Cogeneration Directive 2004/8/EC 

Directive 2004/8/EC28 on the promotion of cogeneration sets out a definition of HE-CHP. 
This requires energy savings of at least 10% compared with separate production of heat and 
electricity. Calculation methods are explained as well as guarantees of origin to prove 
compliance with the definition.   
 

10.4  National Support Schemes 

Countries in the EU run national support schemes helping suppliers of RES. The “feed-in 
tariff29” approach essentially guarantees a set price for certain types of RES-generated 
electricity (up to a certain amount from any one power station). The “quota system” obliges 
electricity suppliers to ensure a certain percentage of the electricity they sell comes from 
certain types of RES. Which types of RES are included in the support scheme may depend on, 
for example, the size or age of the plant (e.g. big or old plants may be excluded), or the 
particular RES source (e.g. large hydro may be excluded). Table 3 below shows a summary of 
support schemes across EU27 countries.  
 
Table 3. National support schemes for renewable energy in EU30 (2009) 

Country Applicable 
law start 

Support scheme(s) 

                                                                                                                                                      
24 Directive 2003/54/EC of the European Parliament and of the Council of 26 June 2003 concerning common 
rules for the internal market in electricity and repealing Directive 96/92/EC - Statements made with regard to 
decommissioning and waste management activities 
25 Regulation (EC) No 1228/2003 of the European Parliament and of the Council of 26 June 2003 on 
conditions for access to the network for cross-border exchanges in electricity 
26 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion 
of the use of energy from renewable sources and amending and subsequently repealing Directives 
2001/77/EC and 2003/30/EC 
27 Directive 2009/28/EC  (Article 15) 
28 Directive 2004/8/EC of the European Parliament and of the Council of 11 February 2004 on the promotion of 
cogeneration based on a useful heat demand in the internal energy market and amending Directive 92/42/EEC. 
Available at: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32004L0008:EN:NOT 
29 FiTs consist of a legally determined minimum tariff per kWh for the green electricity producer and an 
obligation for energy utilities to purchase the output. The price (tariff) depends on the technologies used and is 
usually guaranteed for a long period. 
30 Data from EREF “Prices for Renewable Energies in Europre” Report 2009. Available at: http://www.eref-
europe.org/htm/publications.php 
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date 
Austria 2002 Feed-in tariffs 
Belgium 2002 Green Certificates (to be added to electricity price) 
Bulgaria 2009 Feed-in tariffs 
Cyprus 2003 Feed-in tariffs (and subsidies) 
Czech 
Republic 

2005 Feed-in tariffs or Green Premiums 

Denmark 2003 Feed-in tariffs (premium + market price for wind/biomass) 
Estonia 2003 Feed-in tariffs 

Finland 1995 
Subsidies (tax deductions and investment support) and 
guaranteed access to the grid 
(Feed-in tariffs under consideration) 

France 2001 Feed-in tariffs 
Germany 2004 Feed-in tariffs 
Greece 2006 Feed-in tariffs 
Hungary 2003 Feed-in tariffs 
Ireland 2006 Feed-in tariffs 
Italy 1999 Quota obligation system/Feed-in tariffs 
Latvia 2005 Feed-in tariffs 
Lithuania 2002 Feed-in tariffs 
Luxembourg 1993 Feed-in tariffs 
Malta 2004 Net metering system 
Netherlands 2008 Feed-in tariffs 
Poland 2008 Quota obligation system 
Portugal 2001 Feed-in tariffs 
Romania 2004 Quota obligation system 
Slovak 
Republic 

2005 Feed-in tariffs 

Slovenia 1999 Feed-in tariffs 
Spain 2007 Feed-in tariff or Premium 
Sweden 2003 Quota obligation system 
United 
Kingdom 

2006 Quota obligation system 

 

11.  Existing Standards & Ecolabels and other information 
sources 

Several Type I31 ecolabels for green electricity exist across Europe – including national 
ecolabels, such as the German ok-power label32, the Austrian Umweltzeichen33 and the Dutch 
Mileukeur label34. 

                                                 
31 The International Standards Organisation (ISO) has categorised the different kind of product labels on the 
market. “Type 1” labels are those where the underlying criteria are set by an independent body and which are 
monitored by a certification and auditing process. As such they are a highly transparent, reliable and independent 
information source for procurers.  
Type 1 labels can be used by public procurers as the source of criteria, and also as one means of verification as 
they are compliant with the definition of usable ecolabels used in the Public Procurement Directives, namely that 
the criteria are developed based on scientific information, the ecolabel is based on a process in which all relevant 
stakeholder are part, and the ecolabel is open to any stakeholder. 
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Although similar, there are significant differences between the labels regarding the renewable 
energy sources included, the criteria used and the environmental issues addressed. A 
comparison of the main differences between the EU Renewable Energy Directive approach 
and four example RES-E ecolabels is presented in Appendix I. A list of existing RES-E 
ecolabels is listed in the following section. 
 

11.1 National RES-E ecolabels 

Currently, there are eight major RES-E ecolabels available across Europe. Though all 
ecolabels provide a set of criteria to ensure that green energy products are good for the 
climate and for the environment they differ in a number of aspects. Note that the availability 
of ecolabelled electricity supply varies across countries depending on individual 
circumstances. In some cases authorities may not have ecolabelled electricity available to 
them, in which case they can be used as a further reference into differing approaches to 
limiting environmental impacts rather than a tool for comparison/verification.  
 
Typically each ecolabel sets its own definition of RES. These definitions don’t always match 
exactly with the definition provided by Directive 2009/28/EC. In many cases the definition is 
stricter that the Directive, setting stricter criteria on hydropower and biomass use for example. 
However in some cases the criteria are not as strict, particularly in relation to cogeneration. 
Certain labels accept a certain proportion of electricity to come from gas-powered 
cogeneration plants, which would not be accepted under the Directive definition. 
 
If available these ecolabels can be used as a simple form of verification that electricity does 
come from RES sources, however only if the definition of RES used by the label is at least as 
strict as the Directive definition. The contracting authority would need to check this prior to 
tendering.  
 
Table 4. RES-E ecolabels in Europe 

Ecolabels Country Information 

 

Germany Ok-power label: www.ok-power.de 

 
 

Austria 
 

Umweltzeichen: http://www.umweltzeichen.at 
 

                                                                                                                                                      
32 www.okpower.de 
33 http://www.umweltzeichen.at 
34 www.milieukeur.nl 
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Germany 
 

The Technical Inspection Association (TÜV): 
www.tuev-nord.de 
www.tuev-sued.de 
(Range of labels offered by TUV Nord and 
TUV Sud) 

 
 

Germany 
 

The Grüner Strom Label e.V: 
www.gruenerstromlabel.de 
 

 
 

Italy 
 

100% green energy: 
www.centopercentoverde.org 

 

Finland 
 

The Ekoenergia label, formally called “Norppa 
suosittelee ekoenergia” (Norppa recommends 
eco-energy): www.ekoenergia.info 
 

 
 

The Netherlands 
 

The Milieukeur label – www.milieukeur.nl 
 

 

Sweden Bra Miljöval (English:. "Good Green Buy" or 
"Good Environmental Choice") 
www.snf.se/bmv/index.cfm 
 

 

11.2 Examples of national procurement guidance and good practice 

 
Few EU Member States offer national guidance on the green public procurement of 
electricity. Where guidance is provided (e.g. Belgium, Sweden, Germany) it is often very 
limited and kept at a very general level. Thus far, in spite of the national RES-E targets to be 
met by 2020 in compliance with the Renewable Energy Directive, the majority of public 
authorities have not taken the opportunity to purchase green electricity at the local level. 
Examples of RES-E procurement are still rare. Only very few countries, such as Germany, 
Austria and the Netherlands have very ambitious GPP policies of RES-E at ministerial level. 
 
National policies setting requirements for renewable energy sources vary a lot. In Germany, 
the focus is on decreasing CO2 emissions, with a strong additionality aspect (i.e. encouraging 
the construction of additional RES-E generating capacity); this is reflected in German 
electricity labels like ‘Grüner Strom Label’ and ‘ok-power’ (EnergieVision & Grüner Strom 
Label 2000). High efficiency Combined Heat and Power (HE-CHP), for instance, is perceived 
as green, as CHP plants have a significant potential to reduce CO2 emissions compared to the 
coal-dominated national electricity mix35. Accordingly, the German Environmental Ministry 
went beyond a simple switch to RES-E supply when asking for additionality and CO2 
accountancy in its second RES-E tendering procedure in 2007. 

                                                 
35 Study on costs/benefits of Green public procurement in Europe, Öko-Institut & ICLEI 2007, available at: 
http://ec.europa.eu/environment/gpp/index_en.htm 
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In Sweden, on the other hand, fossil CHP is not perceived as a green option at all. Also, 
additionality criteria aimed at further extension of RES-E production capacities are not 
applied by consumers. The focus of green electricity in Sweden lies on eligibility aspects in 
order to decrease negative environmental impacts related to hydropower and the use of 
biomass. The Environment Management Council produces a guide to the green procurement 
of electricity36. The criteria has three levels, basic, advanced and leading edge. The basic level 
states that the tender shall relate to renewable energy sources, as defined by Directive 
2001/77/EC (This Directive was amended and appealed by 2009/28/EC which uses a similar 
definition of renewable energy sources as described in section 2). The advanced criteria 
introduces the idea of specifying the minimum percentage of electricity from wind, hydro and 
bio energy sources on the basis of the procuring organisations own environmental objectives. 
The leading edge criteria adds conditions to electricity generated from hydropower and 
biomass plants, aiming to minimise the potential issues with these sources as described in 
sections 4.3 and 4.4 of this report respectively.  
 
The Netherlands provides guidance on green public procurement of electricity37 as well as 
other product groups. The criteria states that the minimum requirement is that the electricity 
supplied must be 100% renewable electricity, as defined in The Netherlands Electricity Act 
1998. This is a similar definition to the Renewable Energy Directive. 
 
Compared to their northern counterparts, the respective procurement performance of 
Mediterranean countries such as Italy, France and Greece is more modest. Unlike the above-
mentioned countries, their electricity markets are not sufficiently liberalised yet, although 
significant steps have been made towards this direction. There are still monopoly elements in 
production, supply and regulation of power, which makes it difficult for smaller RES-E 
producers to get access to the grid. Most of the electricity suppliers in monopoly conditions 
followed the example of small forerunners in RES-E supply by promoting their own offers of 
green electricity. However, in most cases their offer includes electricity from sources such as 
large hydro.

                                                 
36 http://www.msr.se/en/Upphandling/Kriterier/Energi/Elektricitet/ 
37 Via Senter Novem, now part of  Agentschap NL http://www.agentschapnl.nl  
Criteria in available at: http://www.senternovem.nl/sustainableprocurement/criteria/index.asp 
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Appendix I – Comparison of RES-E ecolabels with Renewable Energy Directive approach 

Directive/ 
ecolabel 

renewable Energy 
Directive 

Ok-power Umweltzeichen Good 
Environment al Choice 
(Bra Miljöval) 

The Milieukeur label 
 
 

Country European Union Germany Austria Sweden Netherlands 

Definition of 
RES 

Non-fossil sources, namely 
wind, solar, aerothermal, 
geothermal, hydrothermal 
and ocean energy, 
hydropower, biomass, 
landfill gas, sewage 
treatment plant gas and 
biogases; 

No definition 
provided. 
Distinguishes 
between supply, 
funds and initiation 
models. 

Based on 
definition of 
national RES-E 
law (I 
149/2002) 

Solar, wind, water and 
biomass or biogas 

Solar, wind, water, landfill 
gas, biomass, geothermal. 
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Biomass The biodegradable fraction 
of products, waste and 
residues from biological 
origin from agriculture 
(including vegetal and 
animal substances), 
forestry and related 
industries including 
fisheries and aquaculture, 
as well as the 
biodegradable fraction of 
industrial and municipal 
waste. Includes additional 
criteria on bioliquids and 
biofuels.  

Limited – e.g. 
Processed timber 
needs to bear a 
quality mark called 
RAL- Gütezeichen 
428 

Based on 
national 
ÖNORM M 
7111 Standard 
from 01 
January 1996 

Based on the Swedish 
Standard for solid biofuel 
and peat (SS 187106) 

Only biomass that meets 
NTA8080, excluding 
sewerage sludge.  
Life cycle CO2 emissions 
should not exceed 318g per 
kWh.  

CHP  For multi-fuel plants using 
conventional and renewable 
sources only the part of 
electricity/heating from the 
renewable source can be 
taken into account. The 
contribution of each source 
shall be calculated on the 
basis of its energy content.  

Only natural 
gas-fired 
CHP eligible in 
supply model (point 
4.5) 

 Electricity from district-
heating power plants must 
be based on biofuel in 
order to fulfil the criteria. 
Biofuel    must not be 
burned together with coal, 
peat, refuse or other fossil 
fuels. Ash from the 
burning of biofuel   is to 
be separated from       
other types of ashes.  
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Hydropower  Limited. 
Hydropower should 
come primarily 
from reactivated or 
rehabilitated plants, 
as interference  
with the natural 
habitat remains 
comparatively low 
in these cases. 

Apart from 
ecological 
requirements, 
the share of 
hydropower 
shall not 
exceed 79%. 

Continued exploitation of 
waterways not accepted. 
It is therefore only 
electricity from power 
stations that were 
constructed before 1996 
that can be labelled 

Limited – From hydropower 
plants that hold an 
environmental license not 
older than 5 years. 

Verification Guarantees of 
origin (GoO) 
system. “Member States 
shall ensure that the origin 
of electricity produced 
from renewable energy 
sources can be guaranteed 
as such within the meaning 
of the Directive, in 
accordance with objective, 
transparent and non-
discriminatory criteria” 

Independent 
third party 
verification. 
Guarantees of 
origin.  

Annual audit by 
Independent 
third party 
verification 

Annual inspection by an 
authorized auditor 
approved by the Swedish 
Society for Nature 
Conservation. 

Independent 
third party 
verification. 
Guarantees of origin (With 
restrictions - For imported 
GoO it needs to be proven 
that the exporting country 
does not include those GoO 
in its reports to the European 
Commission) 

Additionality  Yes - 
Additionality’ 
different 
depending on 
model used 
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Notes  RES-E import 
explicitly 
allowed- 
Offshore and 
photovoltaics only 
eligible if outside 
national parks or 
protected areas 

•   Only RES-E 
suppliers are 
eligible for the 
Austrian ecolabel. 
• The share of 
photovoltaics 
has to be 1% at 
the minimum. 
•Suppliers 
have to offer 
information on 
energy 
efficiency. 

  

 


