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Executive summary

The European Renewable Power Plan  describes a system and a framework to achieve a 50% 
supply of the European electricity market with renewable power as soon as possible. The 
necessary investments in power plants that apply sources of renewable energy (solar energy, 
wind, biomass, hydro power, geothermal power, etc.) amount to hundreds of billions of 
euro’s. Without a dedicated and coordinated plan that is supported by all members of the 
European Union and many other countries in and around Europe, these investments will 
probably not be made.

The most ambitious plan for an infrastructure of renewable electricity supply in Europe has 
been announced by DESERTEC Industrial Initiative GmbH, http://www.dii-eumena.com/. 
This plan is based on two starting-points. The first is the advancement in power transportation 
technology, the second is the application of a sound economical principle: perform production 
at the location where the yield is highest, and the costs are lowest. 

Governments are applying many different policies for stimulating investments in renewable 
power plants. The practise in Germany has demonstrated the superiority of the feed-in system. 
The European Renewable Power Plan is based on the feed-in system.

The heart of the European Renewable Power Plan is the European Green Power Authority 
(EGPA). EGPA enters into long-term power purchase agreements with companies that exploit 
renewable power plants in the EUMENA region (EUrope + Middle-East + North-Africa). The 
terms of the agreements are:

1. EGPA purchases all green power at any time.
2. The kWh-price is fixed for a large (typically 20 years) amount of time, enabling 

favourable financing conditions for the plants.
3. The location must be favourable: the kWh-price is less than twice the kWh-price from 

a plant at the most productive site in EUMENA.
4. The technology must already be reasonably cheap, or
5. The technology must have the prospect of becoming cheap.

Each year the Board of EGPA fixes the kWh-prices for new power plants. This will be done 
for each separate technology and for each separate region where the technology can be 
realized. The kWh-prices are sufficiently high to tempt a sufficient number of companies to 
build new power plants without enabling these companies to make unreasonably high profits. 
Generally kWh-prices for new plants go down, because the renewable energy technologies are 
assumed to benefit from learning curves. The main policy instrument at EGPA’s disposal is 
the fixation of the kWh-prices for new power plants.. 
EGPA is a public institution with a neutral budget by definition. All electricity trading 
companies in the EU are legally obliged to pay a Grey Power Tax to EGPA which is 
proportional to their selling of grey (fossil and nuclear electricity) electricity to the European 
consumers. The percentage of this tax is determined such that EGPA makes neither profit nor 
loss. Most electricity which EGPA is purchasing from the power plants will be sold to the 
European electricity trading companies by means of a permanent auction. Payments to EGPA 
for the purchase of green electricity from EGPA are deducted from the Grey Power Tax 
which they have to pay. This rule ensures a complete sale of EGPA’s green electricity.

2 2

http://www.dii-eumena.com/


1. Introduction.

The global (and European) energy infrastructure is suffering from a systematic shortage of 
investments. The International Energy Agency (IEA) has calculated that the world has to 
invest 14000 billion euro's before 2030. Investments must be made in the electricity 
infrastructure (new power stations, replacement of old power stations, extension of the 
electricity grids) and in the oil and gas infrastructure (exploration of new fields, extension of 
the gas transport grid, liquid natural gas terminals). 

The problem of climate change due to the ever increasing CO2-ejection by human activities is 
becoming more severe. All proposed solutions for solving the climate problem require even 
more investments than calculated by the IEA, at least in the first few decades. For the 
European situation the following report is highly relevant: “Roadmap 2050: a practical guide  
to prosperous, low-carbon Europe”, published by the European Climate Foundation, see 
http://www.roadmap2050.eu/downloads
In order to realize a scenario for an 80% reduction of greenhouse gas emmissions in Europe, 
the European investments in the power infrastructure must be increased from about 30 billion 
euro's per year to about 70 billion euro's per year (page 68). Such an increase in investments 
cannot be achieved without a dedicated and long-term energy-policy supported by the 
national and European governments.

In order to restrict the global heating due to the greenhouse effect the economies of all 
countries have to be changed in such a way that in 2050 the global  CO2-emissions are 
reduced by 60-80%. In reality China is installing one coal fired power plant each week. It is in 
the interest of the whole world that renewable power stations, for instance solar thermal 
power stations, will replace coal fired power stations in the investments programmes  of 
China, India, and other developing countries as soon as possible. The main condition to be 
fulfilled is to reduce the costs of renewable power. The only effective way to reduce the costs 
of already proven technologies is their deployment in growing markets.  The European 
Renewable Power Plan as proposed in this paper creates these growing markets and makes 
renewable power competitive.

In the political and cultural situation of the first decade of the 21st century there is no prospect 
that the necessary gigantic investments for the transition towards a sustainable economy will 
be made. Even if the obligations of the Kyoto Protocol are met by all participating countries; 
even when an extended Kyoto Protocol will be accepted by all countries in the world; even 
when CO2-caps that the most progressive countries regard to be possible without damaging 
their economy are accepted worldwide, the intensity of the CO2-ejections will cause a global 
rise of average temperature which is much higher than the 2 degrees centigrade that the 
European Union has pointed to be the utmost limit.  If no transformations of revolutionary 
dimension are started within ten years, human civilization will end in a catastrophe. The 
establishment of an European Green Power Authority is such a transformation. 

There are two classes of powerful institutions that are able to perform the necessary 
investments – in principle: governments and private funds.

i. Governments generally make investments in roads, bridges, tunnels, public buildings, 
etc. However, governments are often lacking sufficient knowledge and many countries 
are suffering from corruption. Quite often governments do not make the most 
economical choices.  Except for China and a few oil-exporting countries, governments 
are afflicted with national debts. An investment program in sustainability of the 
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necessary scale would oblige them to raise taxes to such an extent that their political 
survival is at stake.

ii. Private enterprises are operating on financial markets. They are obliged by their 
shareholders to make big profits on ever shortening terms. Although there is a huge 
amount of capital in the hands of pension funds and insurance companies, both having 
obligations for the long term, their potential for investing in infrastructure is hardly 
applied.

After the western victory in the cold war the prevailing free-market ideology is favouring 
investments by the private sector. But the increased power of the shareholders results in a 
systematic lack of investments in the future.

No matter what ideology is prevailing, any government has a political and moral 
responsibility for the coming generations. 

When investments in the energy infrastructure by governments themselves is out of the 
question, governments have the obligation to create legal structures that favour energy 
infrastructure investments by the private sector. In the past two decades a number of legal 
systems for stimulating investments in renewable energy have shown to be more or less 
successful. To our opinion the German feed-in law has clearly demonstrated its superiority in 
terms of the volume of the renewable-energy investments by the private sector. One may 
question the wisdom of certain specific choices for certain technologies, there can be no 
discussion on the general effective of the German system. 

The European Renewable Power Plan describes a system and a framework to achieve a 
50% supply of the European electricity market with renewable power as soon as possible. The 
international network of scientists called Trans-Mediterranean Renewable Energy 
Cooperation (TREC) has designed a scenario for a 100% renewable electricity supply for the 
EUMENA region (EUrope + Middle East + North Africa), see figure 1. The basic idea is from 
elementary economics: Produce at the location where the yield is highest, and the costs are 
lowest. This principle is valid, because, when direct current is applied, the transportation 
losses of electricity are modest. For example, the total resistive and transformation losses of 
transporting solar electricity from Southern Morocco to The Netherlands are 14.5%. Together 
with the investment for the transporting cables, masts and transformers this causes the 
transportation costs to be about 1.2 €cent/kWh.  So when a solar thermal power station in 
Southern Morocco is able to produce electricity for 7 cent, it can be brought to the Dutch 
electricity market for slightly less than 8.5 €cent/kWh. 
The scenario of TREC will be commercialized by DESERTEC Industrial Initiative GmbH, 
http://www.dii-eumena.com/.

In the European Renewable Power Plan the successful German feed-in law is brought to the 
European level. A new public institution, the European Green Power Authority (EGPA) 
purchases electricity from renewable power plants under feed-in conditions. EGPA sells the 
electricity on the European Green Market. Although there is just one physical electricity grid, 
the legal conditions of the European Renewable Power Plan are such, that four separate 
electricity markets are present in the EU:

i. The Consumer Market in which consumers of electricity buy green and grey 
electricity from electricity trading companies.

ii. The Green Market, consisting of permanent auctions where EGPA sells green 
electricity to the electricity trading companies.
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iii. The Free Market in which mainly grey electricity is sold to the electricity trading 
companies.

iv. The Feed-In Regime, which is a set of power purchase agreements between EGPA as 
buyer and a multitude of renewable power plants in the whole super-continent 
EUMENA.

Figure 1.  The scenario for a 100% renewable supply of electricity in the EUMENA region, 
based on the economic principle: Produce at the location were yields are maximum, and costs 
are minimum. The red lines indicate a High-Voltage Direct Current grid for cheap transport of 
electricity over thousands of kilometers. 

The investments in renewable technologies will become huge, because the European 
electricity market is huge. So it is to be expected that, whether other continents make massive 
investments in these technologies or not, the European investments alone are expected to 
make the most promising renewable technologies viable. The further deployment of such 
technology will become a relatively easy job when that milestone has been reached.
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2  .   Basic assumptions of the     European Renewable Power Plan  

The underlying philosophy of the European Renewable Power Plan can be summarized by the 
following statements.

2a. Most European countries will never be able to fully satisfy their electricity demand 
with renewable power that is generated on inland territory.

2b. Even in the far future the European Union will not be able  to fully satisfy the 
electricity demand of the population with cheap renewable power that is generated on 
EU territory. May be the EU can achieve autarchy, but then the higher costs will be 
harmful to the European economy.

2c.  A 100% renewable and cheap supply of electricity can be achieved  within 40 years 
by means of a concerted action of the European Union with European, African and 
Asiatic countries that surround the EU (the EUMENA region). 
Examples: Concentrating Solar Power (CSP) in North Africa and the Middle East; Wind 
power in the trade-winds at the Atlantic coasts of North Africa; Geothermal power on Iceland; 
Biomass from Russia. See Figure 1.

2d.  A 100% renewable supply of electricity can be achieved by a selected number of 
already proven technologies. 

2e.  Most renewable technologies cannot compete yet against the traditional polluting 
power sources. 
This is partially brought about by 

i. a number of hidden subsidies for coal power and nuclear power
ii. the fact that the old technologies do not have to pay for their pollution
iii. the high capital costs of renewable power

2f.  Most renewable technologies will become much cheaper according to  learning-curve 
theory when the following conditions are fulfilled:  

i. there exist niche markets of sufficient size and/or
ii. there exist subsidized or promoted markets of sufficient size and sufficient 

length of time.
It is a proven fact that practically all electricity generating technologies, renewable and not-
renewable alike,  are experiencing a learning curve.

2g.  European national governments have the obligation to make a selection of already 
proven renewable technologies that are most promising for achieving a 100% European 
supply with renewable electricity.
This selection is making and unmaking companies. The criteria for making this selection, and 
the selection itself must be made in commissions of independent scientists. They must be 
subject to a public debate and must be approved in the European parliament and the national 
parliaments.  

2h.   European national governments have the obligation to create stable market 
conditions for these selected technologies in order to achieve that renewable technologies 
become competitive according to  learning-curve theory. 
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A good example is the feed-in system. Wind power has become much cheaper because of the 
feed-in laws in Germany and Denmark, and nowadays the kWh-price of new, land-based 
windparks equal those of new gas-powerded plants within 10 or 20%.

2i. European national governments have the obligation to extend the grid for electric 
power transfer. 
The grid has to be compared with the networks of roads, railways and canals, which in most 
cases are publically financed.

3. Definitions

See Figure 2.

3a. Economic Parties, indicated by red capital letters in figure 2:

A.    Renewable electricity producing companies that are able to produce renewable 
electricity  on demand are defined as Type A companies.
B.    Renewable  electricity producing companies that are unable to produce renewable 
electricity  on demand are defined as Type B companies.
C.    Type C  electricity producing companies (fossil and nuclear)
D.    The  European Green Power Authority (EGPA)
E.    National power grid regulators (mostly state-owned)
F.    National (or multi-national) electricity trading companies in the European Union 
(EU)
G.  Power utility companies and electricity trading companies outside the EU
H.    Consumers of electricity in the European Union

3b. Electricity:

Green electricity has a 100% renewable origin. 

Grey electricity  has a 100% non-renewable origin.

Electricity from a renewable power plant is never pure green and always has a grey 
component. The grey fraction of the produced electricity is B, and the green fraction 
(1 – B). The grey component B depends on the amount of fuel and grey electricity that 
was used during the erection of the plant together with the expected lifetime of the 
plant and the amount fuel and grey electricity that is used during the exploitation of 
the plant. On top of this we have to deal with two special situations:
i.  a  CSP-plant is running on fossil fuel, 
ii. a plant is running on biomass. In the process of harvesting and transporting biomass 
large amounts of oil are required. So the heat from burning biomass has partially a 
solar origin  and partially a fossil origin. The same is true for electricity that is 
generated from biomass. 
Electricity from hybrid CSP plants has a mixed origin. A fraction of this electricity is 
green. However, most electricity from a hybrid CSP plant can be regarded as being 
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generated by burning fossil fuel. That electricity is grey. A part of the electricity from 
burning biomass in a coal power plant is green.

All electricity from type C power plants is grey, except for solar electricity from 
hybrid CSP plants and except for a part of the electricity from burning biomass in a 
coal plant.  

3c. Electricity markets:

1. The Consumer Market. Private persons, companies and public authorities (H)  buy 
electricity (green, grey, or unspecified) from national (or multi-national) electricity 
trading companies (F) in the European Union (EU). The essence of the European 
power market is that the consumer has a certain freedom to choose between different 
electricity trading companies. It is the responsibility of the national governments to 
give the grid of high-voltage power lines a sufficient capacity that also large costumers 
like factories and railway companies achieve a real freedom of choice. 
It is not a necessary condition for the success of the European Renewable Power Plan 
that the Consumer Market is fully developed to a completely free market.

2. The Green Market is restricted to one supplier (the European Green Power Authority, 
EGPA) and one type of electricity, green electricity only. There are many buyers, the 
national (or multi-national) electricity trading companies in the European Union (F). 
EGPA brings green electricity on the market at many locations in the EU and at 
several locations at the borders of the EU. The seller and the buyers have to negotiate 
with the national grid regulators on the conditions of transporting electricity, 
dependant on the geographical situation. The market will probably be operated as a 
permanent auction, maybe a permanent Dutch auction.

3. The Free Market, in which independent electricity producing companies sell electricity 
to the electricity trading companies. Most of this electricity is grey. EGPA sells the 
grey fraction of the electricity which it is purchasing from the type A and B power 
plants on the Free Market.

4. The Feed-In Regime. The set of long-term power purchase contracts between EGPA 
and type A and B power producing companies.
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4. Physical Infrastructure

The EUMENA region (EUrope + Middle-East + North Africa) is covered with a grid of High-
Voltage Direct Current (HVDC) transmission lines, see Figure 1. This grid, together with the 
AC grid,  connects the renewable electricity producing companies (A and B) and the Fossil-
fuel and nuclear electricity producing companies (C) to the Consumers (H). The HVDC and 
AC grids consist of three parts: 

1. the grid on the national territories (including national parts of shallow seas) of the EU 
states (overhead lines and underground cables)

2. the grid below the Mediterranean Sea and Atlantic Ocean
3. the grid on the national territories of the MENA countries (overhead lines and 

underground cables).

Type A power plants  are renewable power plants with a grey component B < 50% that are 
able to supply electricity on demand and apply the following technologies:

1. Concentrating Solar Power (CSP) including thermal storage in which a limited 
percentage of fossil-fuel consumption is allowed

2. Biomass fuelled power
3. Hydro power stations
4. Geothermal power
5. Osmotic power (blue energy)

Type B power plants are renewable power plants with a grey component B < 50% that are not 
able to supply electricity on demand; they  apply the following technologies:

1. Concentrating Solar Power (CSP) without thermal storage and without fossil-fuel 
firing.
2. Wind energy
3. Photo-voltaic solar energy
4. Tidal power
5. Wave power

Type C power plants supply  grey electricity and apply the following technologies:
1. Coal-fired plants
2. Coal gasification plants
3. Gas-fired plants
4. Oil-fired plants
5. Fossil-fuel plants including CO2-capture and storage  (see note 1)
6. Fossil-fuel plants with an additional solar collector field (so-called hybrid CSP plants 

with grey component B > 50%) 
7. Fossil-fuel plants with additional burning of biomass with grey component B > 50%.
8. Fossil-fuel plants with combined heat and power generation (see note 2)
9. Nuclear power stations (see note 3)

Part of the electricity from (6) and (7) is green.

There is no limit to the size of an electricity producing company. For instance, a domestic 
wind turbine with the capacity of producing electricity for the grid is a type B plant.
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5. Economic infrastructure

The renewable (type A and B) electricity producing companies can choose for:
i. selling electricity to EGPA (European Green Power Authority) in a fixed 20-years contract, 
delivered at the gates of the plants  (the Feed-In Regime), or
ii. selling electricity directly on the European and national Free Market to electricity trading 
companies (F), possibly benefiting from other national or European programmes for 
promoting renewable power.

The type C electricity producing companies sell electricity to the electricity trading companies 
(F) on the Free Market. 

In this report we regard electricity producing companies that sell electricity directly to 
consumers to be an electricity trading company (F).

The European Green Power Authority is a public non-profit legislative body under the 
leadership of the European Commissionaire for Renewable Energy.  EGPA is builder and 
owner of international and intercontinental  HVDC transmission lines, like the cables that 
connect Northern Africa to Europe. 
EGPA buys electricity from the type A and B companies under the rules of the Feed-In 
Regime and sells electricity to the electricity trading companies (F) on the Green Market. In 
case of delivery at locations that differ from the location of the power station, EGPA pays for 
the transport to the location of delivery. 

The electricity trading companies (F) buy green electricity from EGPA on the Green Market 
and grey electricity from type C power plants on the Free Market, and sell electricity to the 
consumers at the location of the consumers. They can produce green and grey electricity 
themselves. F pay the (often more than one) national grid regulators (E) for the transport of 
the electricity to the consumers (except for the case in which F is identical to the grid 
regulator).

Example:

An Austrian electricity trading company F1 buys solar electricity that is generated in Tunisia 
from EGPA. The electricity is delivered at a  location of the Southern coast of Italy where one 
of the interconnecting cables Tunisia – Italy comes ashore. EGPA pays the Tunisian grid 
regulator for the transport on Tunisian territory. F1 sells  the electricity to a costumer in 
Vienna. F1 pays the grid regulators in Italy and Austria for the transport of the electricity. 
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6. Purchase of green electricity by EGPA, the Feed-In Regime. the essence 
of the European Renewable Power Plan.

The Feed-In Regime is an economic system which stimulates a maximum growth of
 investments in power plants that generate green electricity. The Feed-In Regime is the 
essence of the European Renewable Power Plan. 
The European Green Power Authority (EGPA) is a public institution, established for serving
one goal: making the total share of green electricity for the Europeans equal to at least 50%
within two decades. It is to be expected that a number of renewable energy technologies,
including concentrating solar power, will have become fully competitive when the goal is
achieved. Next, the free market can continue the road towards an economy which does not
consume any fossil fuel, and EGPA will become less important.

When a new power station of type A or B is built, EGPA enters into a new power purchase 
contract with the electricity producing company which will exploit the power station. 
According to this contract  EGPA will purchase all electricity from the power plant, produced 
at any time. When EGPA is unable to sell all the electricity on the Green Market, EGPA is 
allowed to order a reduced production of the plants, but remains obliged to pay for the 
electricity that could be produced.  The kilowatt-hour price is fixed for a long period, for 
instance 20 years, with a possible correction for inflation. The certainty that all electricity can 
be sold for a fixed price for a long time gives investors and banks a high security, which will 
result in a low interest. EGPA fixes the tariffs at a level that the power stations can make a 
modest profit, taking the favourable financing conditions into account.  Subsidies of power 
projects from national (or local) governments disqualifies a project from entering into a power 
purchase contract with EGPA, in order to keep the market transparent. The CO2-certificates 
that are earned by the type A and B companies are transferred to EGPA for free (see note 4).

EGPA represents the European national governments and the European Commission (EC). 
The governments and the EC have the obligation to make a selection of already proven 
renewable technologies that are most promising for achieving a 100% European supply with 
renewable electricity. Such selection cannot be made by market forces, because market forces 
are not sensitive for long-term interests. Governments and EC must carry out  an active 
energy policy and instruct EGPA to steer the transition process towards a sustainable 
European economy in an effective way. The tools in this steering process are:
i. the determination of the allowed technologies, 
ii. the determination of the  kWh tariffs for new plants, which depend on the technology, the 
location and the type of plant (type A plants will generally receive higher tariffs than type B 
plants). 
The criteria for the approval of technologies and the calculation of these tariffs should be the 
result of a clear political decision at the level of the European Council of ministers of energy 
and environment.

To our opinion the criteria should be:
1. Produce at the location where the yield is the highest and the costs are the lowest.
2. Only the cheapest technologies are approved.
3. More expensive technologies are approved if there is a real chance for becoming the 

cheapest, or one of the cheapest technologies in the future.
4. All approved technologies are assumed to follow a learning curve leading to 

competitiveness on the electricity markets within one or two decades.
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6a. Elaboration of the criteria:

1. Each technology has a region or a country in Europe and surrounding countries where 
the productivity is higher than anywhere else. Solar energy has the highest yield in 
Egypt, wind turbines produce most electricity in Scotland or Mauritania, production of 
geothermal energy is cheapest in Iceland, etc. 

A strict compliance to this criterion would prevent the desired massive deployment of 
renewable power stations, as CSP would only be allowed in Egypt and wind only in 
Scotland and Mauritania. Therefore investments in less favourite countries are 
allowed, to a certain extent. We propose to allow power purchase agreements with a 
kilowatt-hour tariff which is less then the tariff for the country with the highest yield 
times a factor Y. As an example we set Y = 2 . When the tariff for solar electricity from 
type B solar thermal power plants (CSP = Concentrating Solar Power) in Egypt in a 
certain year in the near future is 10 cent/kWh, the highest possible tariff for new type 
B CSP plants built in that year is 20 cent. The result is probably that CSP investments 
can become approved in Spain, but not in France. When wind turbines in Scotland can 
produce for 7 cent/kWh, the maximum tariff for wind energy is 14 cent.  This will 
probably lead to disapproval of wind energy projects in Hungary.

2. The prosperity of the Europeans is best served by cheap energy.

3. A technology which is relatively expensive may be worthwhile to be rewarded by the 
EGPA when the cheaper technologies suffer from serious disadvantages. For instance, 
for the time being hydro power in the hills of central Germany is probably cheaper 
than CSP-electricity  in Morocco. However, in a Europe where at least half of the 
electricity is green, the contribution of hydro power will be small because of a lack of 
suitable sites. In the EUMENA region there is an abundance of sites for CSP plants. 
So it is to be expected than finally CSP-electricity from new plants will become 
cheaper than hydro power from new plants because of the high land purchase prices to 
be paid by the hydro-power companies.
Another reason to admit CSP in the European green power system is the following. 
The result of massive European investments in CSP plants in Southern Europe and 
North Africa will be that CSP will become cheap within one decade. This enables 
CSP-investments in the booming economies of China and India. This will lead to a 
fast transition from coal to solar in these countries, to the benefit the whole mankind.

4. A technology which has no prospect of becoming cheaper has no right for support by 
the European electricity consumers.  Each year the new tariffs for new plants are 
adjusted downwards using a progress ratio of at least 90%, preferably 80% (see note 
5).

EGPA is allowed  to enter into  power purchase contracts with already existing type A or B 
electricity producing companies. In principle this can be done for the following cases:

i. EGPA takes over the obligations to renewable power producers in countries with 
national feed-in systems, like Germany or Spain

ii. an existing A or B electricity producing company with debt payment obligations to 
banks can chose for the relative shelter of EGPA as long as the debts are not yet fully 
paid.
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7. Selling of green electricity by EGPA: the European Green Market. 
EGPA is a public institution which does not need to make profit in order to survive. The 
expenses of EGPA have four components: 

i.         the purchase costs for the electricity that is bought from the type A and B    
power plants in the Feed-In Regime; 

ii.       the interest, depreciation, and exploitation costs for the international and  
intercontinental grid of transportation lines that are owned by EGPA;

iii.     Transportation costs in MENA countries
iv.  administration costs of EGPA.

The first component is dominant. 

EGPA has three primary sources of income:
i. a legal compulsory payment of the companies F, the Grey Power Tax
ii. the proceeds of selling electricity to utilities and power trading companies (G) outside 

the European Union;
iii. the proceeds of selling green electricity on the Green Market;
iv. the proceeds of selling CO2-certificates on the certificate market;
v. the proceeds of selling the grey fraction of the electricity from the type A and B on the 

free market (in figure 2 to Iberdrola).

Each year the total amount of Grey Power Tax that the electricity trading companies together 
have to pay is such that EGPA makes neither profit nor loss (see note 6). 

EGPA sells electricity on the Green Market. In many cases the proceeds cannot regarded to be 
a source of income for EGPA, because the electricity trading companies have paid a larger 
amount in the form of Grey Power Tax, see for instance the situation of Essent, Figure 2, top. 
In some cases the proceeds on the Grey Market are a source of income for EGPA, see Figure 
2. 
 Iberdrola purchases green electricity for a larger amount of money than the Grey Power Tax 
which it has to pay. All purchases of the electricity trading company Greenchoice is income 
for EGPA, because Greenchoice is not paying any Green Power Tax. 

The total amount of Grey Power Tax  that a certain electricity trading company F has to pay 
to EGPA is proportional to the amount of grey electricity sold to the consumers H.  Assuming 
an average standard kWh-price of grey electricity,  the Grey Power Tax that F has to pay to 
EGPA amounts to  a certain percentage, X%, of the total payments of the consumers to F for 
the delivery of grey electricity, see Figure 2.  The payments of F to EGPA for purchasing 
green electricity from EGPA are for 100% deducted from the Grey Power Tax to be paid to 
EGPA. So, in fact, most electricity can be purchased “for free”. However, if a limited 
commodity is for free for everyone, one has to pay anyway, otherwise the competitors will get 
all. So a special Green Market arises, having one seller (EGPA) and many buyers. 

In fact, in the example given by Figure 2,  the electricity trading company Essent could have 
bought much more green electricity on the Green Market, because the 400 M€ of remaining 
Grey Power Tax had to be paid anyway. This is true for all electricity trading companies that 
sell grey electricity on the European Consumer Market. There is a big demand for “free of 
charge” electricity, so in fact a certain price will be paid in the competition between the 
companies F to obtain as much green electricity from EGPA as possible. This competition 
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brings about a market of green electricity which has one seller and many buyers, the Green 
Market. This market will probably be organized as a permanent Dutch auction, in which 
contracts are fixed continuously. EGPA delivers the green electricity at many different 
locations in the  EU and at the borders of the EU.

Next to this Green Market, the Free Market is operating. On the Free Market all electricity is 
traded that is not produced under the EGPA contracts as described in Section 6, the Feed-In 
Regime. Grey electricity which was produced by type A and B electricity producing 
companies and was purchased by EGPA in the Feed-In Regime, is sold by EGPA on the Free 
Market.
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Figure 2.
Payments for delivered electricity in the European EGPA system for the year 2022. Power is 
streaming from left to right in the figure, and money is streaming from right to left.  The 
thickness of the lines towards and from the electricity trading companies F and consumers H is 
proportional to the amount of euro’s paid for the total amount of electricity in 2022.  The costs 
for transporting electricity are not included in this scheme. Profits of the  electricity trading 
companies F are not included in the figure, so for all  electricity trading companies F the rule is: 
input = output.
Upper left: The Feed-In Regime. A CSP-plant built in Spain in 2020 is able to deliver cheaper 
electricity than a Spanish CSP-plant that was built in 2012 because of the developing learning curve 
for CSP technology. A CSP-plant built in 2020 in Morocco is able to deliver cheaper electricity than a 
Spanish CSP-plant that was built in the same year because of the stronger solar radiation in Morocco.
At the end of 2022 the expenses of the European Green Power Authority EGPA and the total grey 
electricity sale of all Electricity Trading Companies F to the European consumers H turn out to be 
such that the value of X has to be fixed at X = 100%. 
During 2022 the Dutch electricity trading company Essent sold grey electricity for 1000 M€ (1000 
million euro’s). The Grey Power Tax to be paid by Essent is 1000 M€. During 2022 Essent purchases 
green electricity on the Green Market for 600 M€. So the remaining amount of Grey Power Tax to be 
paid by Essent is 400 M€. Finally this amount has to be paid by the consumers in the form of higher 
tariffs for the delivered electricity.
During 2022 the electricity trading companies E.on and EdF operate better on the Green Market than 
Essent. At the end of the year their purchases of green electricity from EGPA turn out to be equal to 
the Grey Power Tax they have to pay. 
The Spanish electricity trading company Iberdrola purchases a larger amount (in terms of euro’s) of 
green electricity from EGPA than the Grey Power Tax. Iberdrola purchases much more green 
electricity than Essent. The reasons for this are:

i. In the Netherlands the main source of green electricity is wind, for other green electricity the 
transport costs become an important factor.

ii. In Spain the main source of green electricity is home-generated CSP and CSP from nearby 
Northern Africa.

iii. CSP in Spain is base-load electricity and more abundant than wind in The Netherlands.
The best way to overcome the unfavourable geographical situation in the Netherlands with respect to 
sources of renewable energy is that Dutch companies start to build renewable power plants in better 
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countries, like wind parks in Mauritania and CSP plants in Northern Africa. By entering into power 
purchase agreements with EGPA these plants can be financed easily.  
In 2022 the average price for grey electricity is 4 €cent/kWh and the average price on the Green 
Market 6 €cent/kWh.  Because of the Grey Power Tax, the  consumers of Essent have to pay  5.6 
€cent/kWh for grey electricity and 6 €cent/kWh for green electricity. 
The consumers of E.on have to pay an equal tariff for Grey and Green electricity, which is a weighed 
average: 4.8 €cent/kWh.  
The consumers of Iberdrola pay 6 €cent/kWh for green electricity and  4 €cent/kWh for grey 
electricity. The Spanish government asks  2 €cent/kWh less energy tax from green electricity than 
from grey electricity. 
The consumers of EdF cannot choose between different types of electricity but have to pay a weighted 
average price, which is relatively low because of the high contribution of cheap green electricity from 
old hydro plants. 
The consumers of Greenchoice pay less than 6 €cent/kWh for the same reason.

Warning: The kWh prices is the figure and the figure caption are indicative and cannot be applied as 
exact statements on the real costs of the technologies.

8. Essential articles of a future European EGPA Directive.

General

1. The European Green Power Authority (EGPA) is a public agency of the European 
Commissariat for Energy.

2. EGPA builds and exploits international electricity grids inside and outside the 
European Union.

3. EGPA trades in electricity, most of this electricity has a renewable origin (green 
electricity).

4. Green electricity is defined as electricity which is for 100% originating from 
inexhaustible sources (sources with depletion time larger than a thousand years) which 
produce no waste or pollution and causes no major ecological disruption. 

5. Grey electricity is defined as electricity which is for 100% originating from burning 
fossil fuel, from burning biomass without a programme for plantation of the same 
amount of  biomass, and from nuclear fission. 

6. Any power plant that is able to produce green electricity produces during a year a 
kWh of green electricity and b kWh of grey electricity. The Grey Fraction B is defined 
as B = b/(a+b). The grey fraction B depends on the characteristics of the technology 
and must be calculated for each electric power plant separately. 

7. A renewable electric power plant is defined as a power plant with 
grey fraction B < 50%.

Purchase of electricity by EGPA
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8. EGPA purchases electricity from renewable electric power plants inside and outside 
the territory of the European Union.

9. The power purchase agreements between EGPA and the electricity producing 
companies favour optimum financing conditions for the renewable power plants by 
means of: 

i. fixing the kilowatt hour prices (inflation correction is allowed) for each 
separate project;

ii. accepting the obligation to purchase all produced electricity from that project 
at any time;

iii. accepting the obligation to pay for all electricity that could be produced but 
was refused by EGPA 

iv. making a long contract period, typically 20 years.

10. The power plants which deliver  electricity to EGPA have to fulfil strict criteria:
i. the location is such that the kWh-costs are less than Y times the kWh-costs at 

the optimum location in Europe and surrounding parts of Africa and Asia; the 
factor Y depends on the technology and is generally smaller than 2.

ii. the technology must be the cheapest one, or:
iii. there is a real prospect that the technology will become the cheapest, or one of 

the cheapest technologies for producing green electricity;
iv. the technology is following a learning curve with a progress ratio less than 

90%.

11. EGPA becomes the owner of the CO2-certificates that are earned by the renewable 
electricity producing companies while producing electricity for EGPA. EGPA does 
not pay the electricity producing companies for these  CO2-certificates. EGPA sells the 
CO2-certificates on the European certificate market.

Selling of electricity by EGPA

12. The Green Market is defined as a permanent auction of green electricity with one 
seller, EGPA, and many buyers, the electricity trading companies in the European 
Union.

13. EGPA sells grey electricity on the free electricity markets of the EU.

14. EGPA sells green and grey electricity to utilities and electricity trading companies 
outside the EU.

Financial closure of EGPA

15. EGPA makes neither profit nor loss.

16. A possible deficit of EGPA is prevented by the Grey Power Tax, to be paid by the 
electricity trading companies in the EU to EGPA, in proportion to their selling of grey 
electricity. 

17. All payments on the Green Market for purchasing green electricity are deducted from 
the compulsory Grey Power Tax.
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(This article is essential to guarantee the success of the Green Market)

Notes:

1. Carbon Capture and Storage (CCS) is a powerful method to reduce the global CO2 –
emissions.  However, investments in CCS are much less robust with respect to major 
social changes (revolutions, wars) than investments in green power plants. Therefore 
we advise to support CCS in a separate program.   

2. A European program for supporting investments in combined heat and power 
generation should be organized in a separate organization scheme.

3. A European program for supporting investments in nuclear power plants should be 
organized in a separate organization scheme.

4. The CO2-trading system is designed to serve the following purposes:
a. stimulation of investments in renewable power
b. making renewable power cheaper
c. making fossil-fuel power more expensive.
The CO2-certificate prices are very unpredictable. Any investor in renewable energy is 
obliged to take low prices  into account when the investments are made. The EGPA 
tariffs are based on such low CO2-certificate prices.  When CO2-certificates would 
remain in possession of the A and B companies, they would make too easy profits in 
case of rising  CO2-prices. When EGPA would become the owner of the CO2-
certificates, EGPA would profit, resulting in lower prices of renewable electricity on 
the Green Market, in accordance with one of the purposes of the CO2-trading system.

5. Any time the global capacity of a certain technology for producing electricity doubles, 
the kWh costs reduce with a factor that is equal to the progress ratio. 

6. EGPA is allowed to gather a limited amount of capital, so the calculation of X may be 
done in a fast and easy way.
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