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1. Subtask Objectives
The main objectives of this study are to collect information on the national/regional
programmes providing incentives to the adoption of solar technologies and on the impact of
regulatory issues on the growth of this sector. The Best practices (projects, advanced
systems, side applications, hybridization models) will be identified and analysed as a theme
of discussion among the public authorities participating in the project and other stakeholders
involved through the sensitization activities. A comprehensive overview of the scenario in
the different countries and regions involved will be drawn up.

2. Introduction to the Report
This report presents the findings of a review of policies for energy efficiency in the countries
participating STS-MED Project. It aims to evaluate the status of participating countries state planning
processes, regulations and incentives for RE & EE and their impact.

3. Energy Prices
The most important instrument of energy efficiency policy is price reform. It is important because
demand for fuel and electricity is price sensitive and if the price increases then demand drops. Table
1 shows characteristic electricity prices as well as retail prices for diesel and gasoline, average value,
for the participating countries. Table 2 summarizes pricing policy for energy in the STS-MED partner
countries.

Table 1. characteristic prices for electricity, diesel and gasoline
Electricity €/kWh
Country

Italy

Cyprus
France
Jordan
Egypt

Industry

Low
0,134
(between
70.000 and
150.000
MWh)
0.098**
0.095
0.8 €-ct

Diesel
Residential

High
0,310 (up
to 20
MWh)

Low
0,266 (up
to 1.000
kWh)

Gasoline
€/liter

High
0,317 (up to
15.000
kWh)

-1,71

Octane 95
1,79

0.200

0.137*

0.227

1.39

1.33

0.133
5 €-ct ***

0.034
0.6 €-ct

0.24
6 €-ct

0.69
12 €-ct

1.01
65 €-ct

*: price based on 300euros/M.T. of fuel oil. Actual price is calculated every 2 months.
**: peak demand prices are much higher
***: Increase the price by 50% during the peak period (4 hours defined by the Ministry of Electricity and
Energy).
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Table 2 summary of price policy
Country

Italy

Cyprus

France
Jordan

Egypt

Italy’s energy prices (especially electricity prices) are, on average, higher than Europe’s
and much higher than those of the United States. This is due to several structural
reasons: a) the current energy mix, in particular for electricity, is fairly costly because it
is based primarily on gas and renewable; b) wholesale gas prices are on average higher
in Italy than in other European countries; c) there are several other costs due to public
policies backed by fuel tariffs and widespread inefficiencies; d) Italy has the highest
incentives in Europe for renewable production (over 20% of the Italian electricity bill,
taxes excluded, goes to cover incentives for production from renewable)
The renewable targets are calculated as the share of renewable consumption to gross
final energy consumption. Renewable consumption comprises the direct use of
renewable (e.g. bio fuels) plus the part of electricity and heat that is produced from
renewable (e.g. wind, hydro), while final energy consumption is the energy that
households, industry, services, agriculture and the transport sector use. The
denominator for the RES share includes also distribution losses for electricity and heat
and the consumption of these fuels in the process of producing electricity and heat.
What is unique about Cyprus
• The island of Cyprus is an energy isolated country.
• High cost and not guaranteed energy supply
• A strong correlation with oil imports
• Seasonal fluctuations of energy demand (Very hot summer, large flow of
tourism)
• Small market
The use of RES, apart from the environmental benefit, will lower the dependency from
oil suppliers and will lower the cost of energy transport to rural areas.
Until 2003, energy prices were low, sustained by concessionary oil from Iraq. There are
now no subsidies; petroleum products are sold at international prices plus a tax. Now
after 2012, the Oil derivatives are based on international prices except the subsidies
for home gas cylinder. Electricity is not subsidised overall, but there are cross-subsidies
in favour of rural areas.
The prices are fixed by the Egyptian government in a non-transparent manner and
apply in equal manner to all regions. Electricity is highly subsidized. Since October
2004, several electricity tariffs were raised, by an average of 8.6 %, for the first time
since 1992 and further 5 % increases were set for all electricity customers for each of
the following five years. The last increase took place in November 2008. In 2008, the
rise summed up to 7.5 %, including an additional 2.5 %-increase caused by high oil
prices. While the increase in some segments exceeded 18 %, prices of the first
segment of domestic consumption – less than 50 kWh per month, mainly composed of
low income families. The highest increase was seen for the residential consumers with
a demand of >1000 kWh/ month. The governmental plan was intended to gradually
accommodate the electricity prices to the actual cost of the electricity system.
However, taking into consideration annual inflation rates exceeding 5 %, these
increases may not suffice. The new electricity law is supposed to specify the main
principles of price regulation such as the ones mentioned above.
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4. Energy Efficiency
The proper implementation of energy efficiency requires an energy efficiency law that justifies the
purpose of the activity, establishes a clear focus in government, assigns the responsibilities of actors,
and makes provision for an agency and specific instruments. Some laws are comprehensive and
control large parts of energy efficiency policy; others are framework laws that set out the principles
and then elaborate specific issues through secondary legislation. Table 3 summarises progress with
energy efficiency legislation in the partner countries.
Table 3 energy efficiency legislation
Country

Italy

The main Italian programmes linked with RES and RUE are directed to reduce GHG
emissions, to improve transport efficiency and to disseminate RUE and RES culture and
technologies.
The authorization process for large plants, due to the complexity of the Italian
territory, remains the main problem for the take-off of the CSP market in the country.
The foreseen of application in Italy of solar thermal technologies in large-sized plants
for the production of electricity were limited, because of the optimal conditions for
their operation. Moreover, the use of large flat areas and well served by transport
infrastructure and power grids sometimes collides with alternative uses, such as
tourism or agriculture.
The Italian legislation in the past few years has produced several acts and decrees,
both at national and regional level, to govern the adoption of renewable energy
sources. The most important are the following:
• Guidelines for implementing the Law Decree 29 December 2003, nr. 387:
authorizations for set-up and operation of plants for electricity production from RES
and technical guidelines for the plants
• Ministry of Economic Development Decree 11 April 2008 and Implementation act:
incentives to the production of electric energy from solar source through
thermodynamic cycles
• Ministry of Economic Development Decree 5 July 2012 (implementing Law Decree
n.28, 3 March 2011): incentives to the production of electric energy from
photovoltaic solar systems (Quinto Conto Energia)
• Ministry of Economic Development Decree 28 December 2012: national objectives
of energy saving for distribution of gas and electric energy and strengthening the
mechanism of ‘white certificates’
Ministry of Economic Development Decree 28 December 2012: incentives to the
production of thermal energy from renewable sources and to small scale energy
efficiency actions (Conto Energia Termico).

Cyprus

In order to implement the 2009/28/EC DIRECTIVE, Cyprus parliament adopted a series
of laws to encourage the use of RES and energy preservation.
 N33(I)/2003, N234A(I)/2004, N139(I)/2005, N162(I)/2006, N33(I)/2007.
These laws founded a repository to subsidize the use of RES. Also they set the use of
origin certificate for the energy, when it is claimed to be from RES.
At the same time a ministerial order in 2006 sets the conditions and restrictions on the
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use of single air turbines, wind farms and photovoltaic systems. For example, it
defines:
 The place were such installations are allowed
 Their size
 The minimum spacing between them
 The permits needed
 Environmental and aesthetic issues
A government circular in 2008 defines which photovoltaic systems are excluded from
planning permits.
Some years later the parliament (ΚΔΠ124/2011) excluded photovoltaic up to 20kW,
installed in buildings with valid permits, from obtaining a building permit.
France
Jordan

Egypt

The main relevant legal framework for REEE is the 2012 Renewable Energy and Energy
Efficiency Law (passed in February 2010 and approved in 2012). The Law reflects the
general past attitude of the government towards the RE sector. The suggested RE & EE
Fund (REEF) may provide the opportunity for the government to reassume its leading
role in developing the sub sector. This will depend on the size of the fund and the way
assets are allocated to the envisioned activity windows such as equity participation,
grants, tariff subsidy, interest rates subsidy and most importantly RE vs. EE projects.
The most important instrument to implement the energy strategy is the New
Electricity Law, which is currently in the process of ratification by the People’s
Assembly. The new law will:
• Establish a liberalized electricity market with various market participants.
• Improve the conditions for renewable energy, cogeneration and demand side
management in the electricity sector .
• Provide some rules for electricity consumption and includes measures to
encourage renewable energy electricity production.
With regard to renewable energy electricity generation, the law foresees that the
private sector builds, owns and operates the projects and sells the electricity to the
transmission company (EETC) under long term Power Purchase Agreements (PPA).
Non-renewable energy based Independent Power Producers (IPPs) conclude bilateral
purchase agreements with eligible consumers.

5. Renewable Energy
In the same manner as for energy efficiency, a renewable energy strategy would normally set out
objectives and targets, define the combinations of policy instruments that are expected to achieve
the targets, identify the necessary resources and indicate how they will be provided. It is an essential
first step in any rationale planning of renewable energy investments. Table 4 summarises the state of
strategy development across the participating countries.
Table 4 strategies for renewable energy
Country

Italy

In 2013, after a broad public consultation with stakeholders in the energy sector, the
Italian Government has drawn the National Energy Strategy (NES) that sets out clearly
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Cyprus

France
Jordan

Egypt

the main goals to be pursued in the coming years, that describes the basic decisions to
be taken and establishes the priorities of action in the energy context. Italy
considers Energy Efficiency, Renewable Sources and Emission reduction as top
priorities of the new Energy Strategy. Once the proposed strategy has been
implemented, it will enable the system to evolve, gradually but significantly.
The targets expected to be achieved by 2020 (assuming economic growth to be in line
with the latest European Commission forecasts) are as follows:
• the wholesale prices of all energy sources – electricity, gas and fuels – will be
aligned with European price levels ;
• expenditure on energy imports will be reduced by about €14 billion/year (from the
present €62 billion), and dependency on foreign supplies from 84% to 67%, thanks
to energy efficiency, increased production from renewables, lower electricity
imports and increased production from national resources ;
• €180 billion will be invested between now and 2020 in the green and the white
economies (renewables and energy efficiency) and in traditional sectors (electricity
and gas networks, re-gasification plants, storage, hydrocarbon development). These
will be private investments, partly supported by incentives, and are expected to
generate positive economic returns for the country. greenhouse gas emissions will
fall by about 19%, exceeding the European targets for Italy, set at 18% below the
2005 emission levels ;
• renewable energy sources will account for 20% of gross final consumption
(compared with about 10% in 2010). This is equivalent to 23% of primary energy
consumption, while fossil fuel use will fall from 86% to 76%. Furthermore, it is
expected that renewables will become the primary source in the electricity sector,
equivalent to, or slightly overtaking, gas, to account for about 36-38% of
consumption (compared with 23% in 2010) ;
primary consumption will fall by about 24% by 2020 compared with the reference
scenario (an estimated 4% below 2010 levels); this exceeds the European objectives of
-20%, thanks mainly to energy efficiency measures.
The Energy sector in Cyprus is still dominated by the Electricity Authority of Cyprus
which has been responsible for the production and distribution of electricity
throughout the country since the early ‘50s. Liberalization of the sector is only a recent
development following the European model where production and distribution are
separately regulated. Even so there is still no other major player in the supply side
other than a few large wind farms and a few large industrial firms producing and
consuming their own electricity. A few other RES power plants of up to 50MW are at
the EIA stage but whether they will materialize remains to be seen. And of course
there is the multiplicity of small photovoltaic units up to 150kW connected to the grid
which has sprung up since the introduction of the first incentive schemes.
The ambitious Energy Strategy targets to increase the contribution of renewable
energy sources to the national energy supply by 7% by 2015 and 10% by 2020,
including 600-1000 MW from Wind Energy, 300-600 MW from Solar Energy and 30-50
MW from Waste to Energy. As per the Energy Master Plan, 30 percent of all
households are expected to be equipped with solar water heating system by the year
2020. It is also planning to have solar desalination plant. According to the national
strategy the planned installed capacity will amount to 300MW – 600MW (CSP, PV and
hybrid power plants) by 2020.
Egypt has a national energy strategy, although only adopted at the level of the energy
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policy committee of the governing party. The strategy covers the diversification of the
energy mix, higher energy efficiency, a reform of the electricity and the oil and natural
gas markets and reduction of energy subsidies. The renewable energy strategy is a
fundamental part of the national energy strategy.
Egypt’s role emerged during the past few years as a regional leader in the field of
exploiting wind energy in electricity generation in the Middle East & Africa.
Accordingly, in line with the general framework of energy policies in Egypt, the
Supreme Council of Energy in Egypt announced the strategy for the electricity
generation based on diversifying energy sources of production, rationalizing the use of
energy and expanding use of renewable energy sources as a component of energy
provision.
The strategy, which was approved in February 2008, aims to:
• Contribution of renewable energies by 20% of the total electricity generation by
the year 2020.
• The share contribution of the grid connected wind power will be 12% of the total
electricity generation, i.e., reaching more than 7200 MW grid-connected wind
farms while the remaining will be from mainly hydro (8%) and solar energy (2%).
Egyptian Solar Plan:
In July 2012, an Egyptian Solar Plan has been approved by the Cabinet which targeting
to install about 3500 MW by 2027 :
− 2800 MW - CSP
− 700 MW - PV
With private investment share of 67% including enhancement of relevant local
industry.

6. Renewable Energy Agency
A specialized institution to make research, prepare initiatives, draft regulations, monitor progress,
ensure compliance, administer funds and perform other administrative activities can be useful in
promoting renewable technologies. Table 5 summarizes the status of the renewable energy agencies
in the participating countries.
Table 5 renewable energy agencies
Country

Italy

In Italy, support schemes for RES are managed by Gestore dei Servizi Energetici (GSE –
Manager of Electricity Services). Furthermore, GSE shall manage the sale of renewable
energy on request, and interested parties can make use of net-metering.
Autorità per l’energia elettrica e il gas (AEEG) – Regulatory Authority for Electricity and
Gas is the independent body which regulates, controls and monitors the electricity and
gas markets in Italy. It has been established by the law n.481/1995, with the purpose
to protect the interests of users and consumers, promote competition and ensure
efficient, cost-effective and profitable nationwide services with satisfactory quality
levels. Aeeg mission includes defining and maintaining a reliable and transparent tariff
system, reconciling the economic goals of operators with general social objectives, and
promoting environmental protection and the efficient use of energy. It provides an
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Cyprus

France
Jordan

Egypt

advisory and reporting service to the government and formulates observations and
recommendations concerning issues in the regulated sectors of electricity and gas.
ENEA – National Agency for new technologies, energy and sustainable development
provides support to Public Administration, information and training, in its role of
National Agency for Energy Efficiency, fosters development of advanced technologies
for energy and industry, carries out studies and research for electric power saving in
the service, civil, public lighting, air-conditioning, transport sectors, under a framework
agreement with the Italian Ministry of Economic Development.
As for renewable energy sources, ENEA activities in the field of renewable energy
sources are mainly centred upon research, innovation, and technology transfer. The
Agency also provides advanced services contributing to both decreasing CO2 emissions
and the national energy dependence on fossil sources, and increasing Italy’s economic
competitiveness.
There is not a dedicated agency in Cyprus for the promotion of renewable energy
sources. Cyprus Institute which is a research institute develops several related
activities towards the promotion of RES in the island in collaboration of Cyprus
Chamber of Commerce and Industry.
Research funding is also available through the mechanisms of the Cyprus Research
Promotion Foundation which an increasing number of industry and other nonacademic researchers are finding “user unfriendly”.
There is no dedicated agency in Jordan for the promotion of renewable energy. NERC
Does some work in renewable, but it is essentially a research institute and does not
have a clear mandate to implement government policy in the field or to initiate
development activities.
The Egyptian Supreme Council of Energy (SCE) provides guidance to reform the energy
sector, establishes and implements the national energy strategy.
Main activities include the issuing of decrees to support renewable energy
development, removing market barriers such as reforming subsidies, and supporting
market initiatives through incentives schemes.
The New and Renewable Energy Authority (NREA) acts as the national focal point for
developing renewable energy technologies in Egypt on a commercial scale and
implementing renewable energy programmes.

7. Financial Incentives
Capital support for investment in renewable energy is generally delivered through the same type of
instruments that are used to support investment in energy efficiency, e.g. capital grants, tax
exemptions, soft loans and loan guarantees. There should be a clear, transparent, non-discriminatory
framework of support to grid-connected renewable energy. Mainly countries have good elements,
especially for solar water heating and smaller off-grid systems. Most large, grid connected plants
have been built with concessionary finance from overseas manufacturers, bi-lateral donors
interested in promoting national manufacturers. Table 6 Summarize the status of capital support
programmes in participating countries.

9

Table 6 financial incentives for renewable energy
Country

Italy

Investors in RET, affecting plant development in Italy, belong to three categories:
• industrial operators, such as IPP (Independent Power Producer ) and multi-utilities;
• investment Companies, Private Equity funds and financial holding companies;
• real estate investment trusts, insurance companies, asset management companies.
The share of investments due to foreign investors, mainly Swiss, French and Chinese is
very significant, amounting to about 116 MW. In the past three years the number of
individual transactions has increased portfolios of smaller plants. Industrial operators,
investors and policy makers have begun to evaluate possible applications of PV grid
parity, studying solutions that ensure an adequate economic return for investor even
in the absence of tariffs on the energy produced and they are looking for competitive
CSP solutions. The focus of the main operators in Italy, as EPC and System Integrator, is
directed towards the market of management services and maintenance (O&M), which
seem more dynamic than the development and installation of large plants.
As for heating systems, the current support mechanisms and incentive schemes are:
• tax relief of 55% on costs incurred for the installation of heat pumps, solar thermal
systems or biomass systems (currently in place until the end of 2013);
• the obligation for new buildings, not yet fully operational, to cover a quota (50%) of
their energy needs for domestic hot water with renewable sources, as well as using
renewable energy systems for electricity production;
• tax relief measures for users connected to district heating networks using
geothermal sources or biomass;
• energy efficiency credits scheme, applicable to technologies such as solar thermal
systems, biomass boilers and heat pumps, , including geothermal heat pumps;
• incentives to the production of thermal energy from renewable sources and to
small scale energy efficiency action;
• excise duty exemption for solid biomass used to fuel domestic boilers.
As for electricity production, the principal support mechanisms in force are:
• incentive schemes for electricity produced by plants using renewable sources
through the green certificate scheme, based on a minimum quota of new electricity
production from renewable sources;
• incentive scheme based on fixed all-inclusive tariffs for electricity fed into the grid
by renewable energy plants with a maximum power output of 1 MW (0.2 MW for
wind energy), as an alternative to the green certificates;
• incentive scheme for photovoltaic and solar thermodynamic plants through the
feed-in tariff mechanism;
• simplified means of selling energy produced and fed into the grid at fixed market
prices;
• possibility of placing greater value on energy produced through the net metering
mechanism for plants with a maximum power output of 200 kW;
• dispatch priority for renewable sources;
• connection to the electricity network within preset deadlines and under
advantageous conditions for plant operators.
The socalled “Conti Energia”, approved over the years, have acted as catalyzers for
reaching the grid-parity which as a matter of fact is already in force for plants up to
200 kW and beyond 5 Mw. The incentive system envisaged in the last “Conto Energia”
pays back also the solar thermodynamic system (CS).
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Cyprus

France
Jordan

Egypt

In Cyprus, an issue regarding policy integration has emerged as there is investment
fairly recently in a new fossil fuel power plant creating excess capacity. Until 2005,
measures that proactively supported renewable energy production, such as the New
Grant Scheme, were not very ambitious. Targets are not being met. In 2006, a New
Enhanced Grant Scheme was agreed upon and has been expanded since. The leading
RES in Cyprus is Domestic thermal Solar, PV, large wind power parks and some biogas.
In Cyprus, electricity from renewable sources is mostly promoted through a
combination of a subsidy scheme and premium tariff. Apart from that, Cyprus has
recently inaugurated a fresh scheme for PV installations introducing reverse metering
on a large scale. Renewable energy sources for heating and cooling purposes are also
eligible for a subsidy.
Access of electricity from renewable energy sources to the grid shall be granted
according to the principle of non-discrimination. With regard to the use of the grid
renewable energy shall be given priority. Grid development is a matter of central
planning (Transmission Grid Development Plan 2007-2016 by the Cypriot TSO). There is
number of policies aiming at promoting the development, installation and use of RES
facilities.
In Jordan the RE&EE law is a temporary law to facilitate and speed up actions
envisioned by the National Strategy. The suggested RE & EE Fund (REEEF) may provide
the opportunity for the government to reassume its leading role in developing the sub
sector. Another critical issue to be considered in operating the Fund is the ﬁnancing
scale required for RE vs. EE, the former generally being more ﬁnance (subsidy)
intensive than the latter.
To ensure the involvement of the private sector in realizing the goal of 20% of
generated electricity by renewable energy by 2020, the Supreme Council of Energy in
Egypt has established a comprehensive incentive scheme targeting private sector
needs through the adoption of a new electricity law in April 2007. It was completed by
a set of resolutions in July 2009. Two incentive mechanisms, detailed below, have been
adopted to increase private sector participation in the development of renewable
energies.
Power Purchase agreement (PPA), Egyptian Electricity Transmission Company (EETC)
guarantees to buy the electricity for a 20-25 years period at a tariff set on a case-bycase basis between the grid operator and the power producer. The Central Bank of
Egypt guarantees all financial obligations contracted by the EETC.
Land allocation on favorable terms, the government allocated more than 7 600 square
kilometers of desert land for implementing future wind projects and delivered all the
permits for land allocation to the NREA.
Feed-in tariffs (FiT), Egypt plans to implement FiTs for small and medium projects with
maximum capacities of 50 MW for a total renewable energy generation of 2,500 MW.
The objectives of this mechanism are first to support the local private sector while
maximizing the impact on the local economy. Second, it encourages energy-intensive
industries to produce their own energy at a competitive price and thus reduce their
carbon footprint
In order to meet the electricity demand the Government has been implementing an
ambitious power supply program. The ongoing investment projects are part of the
2007-2014 plan.
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8. Dissemination
The role of government policy is to generate and disseminate knowledge. In the case of renewable
energy there are two main targets for dissemination. One is the users of dispersed plant such as SWH
and small photovoltaic installations. The other is the developer of large renewable energy based gridconnected plants. It makes no sense for every developer to make their own measurements of solar
and wind data. Some governments have capable research centers for this work and are willing to
finance such projects as a part of an effort to support manufacturers in the sale of equipment.
Table 7 shows the status of activity.
Table 7 dissemination of information on renewable energy
Country

Italy

Cyprus

France
Jordan

Egypt

Most manufacturing companies consider the use of energy from renewable sources,
and in particular from solar energy, as extremely useful, but the lack of knowledge
about costs/benefits often prevents the application of such technologies. Moreover,
the limited number of energy managers reduces the users’ awareness of energy
consumption and savings that can be achieved by using alternative technologies or
energy saving solutions. Finally, the knowledge by public administrations of renewable
energy technologies is widely concentrated on traditional solutions, i.e. wind turbine,
PV and solar water heaters systems. Only 5% of people contacted know CS systems.
The promotion of renewable energy systems find an obstacle also in the fact that users
and entrepreneurs are not so willing to share costs connected with the adoption of the
technology.
The recent modification of the schemes to allow net metering is expected to boost
further the spread of small and large photovoltaic applications. Public support policies
are limited to the various incentive schemes which are activated according to the
availability of funds. There are no significant innovation trends although the interest
from foreign firms to construct large solar tower project should be noted.
Outstanding entrepreneurship projects still remain to be seen even though there are
individuals with good ideas the lack of money at the early conceptual stage together
with the difficult permitting process are proving to be insurmountable obstacles.
Examples are a large manure solar drier and gasification unit, biomass gasification
units and electricity from used tyre pyrolysis.
The issuance of the Law in 2010 represents a major step forward in the efforts to
exploit RE&EE resources and opportunities. Issues like codes, standards, labels,
promotion, and awareness relating to EE are not addressed and responsibilities of
different acting entities are not identiﬁed.
Private sector has also shown a keen interest in providing manufacturing and services
capacities related to wind and solar facilities. As a result the country has witnessed
growing technical skills in both private and public sectors while capitalizing on
international technical cooperation in the corresponding energy technologies. This
raises several important prospects for Egypt. Local manufacturing and services impart
benefits which go beyond the energy sector. They help in building new manufacturing
capabilities, generating new jobs,
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App1 Studies on Energy policy issues in Jordan

1. Summary and Overview
Jordan covers an area of about 89,200 km2 with 80% of its population of 6 million living
predominantly in urban centers, particularly in the northwest of the country in areas constituting 10%
of the country’s total land area. Amman is the capital and the largest city in the country with a
population of 2.5 million. Jordan is experiencing a high population growth rate. Jordan is highly
affected by the cost of energy imports, which have been a major burden on its economy. Small
quantities of crude oil were discovered in the 1980s but the amount represents less than 1% of the
country’s oil imports. There is no production or use of coal and a slowly expanding production of
natural gas representing 10% of Jordan’s annual electricity requirements but with modest reserves.
Most of Jordan’s gas resources are therefore imported. In 2003, the construction of a pipeline with
Egypt was completed, allowing natural gas to be delivered to the Aqaba thermal power plant, the
largest station in the country. Many industries and services have since converted from oil to natural
gas. Oil shale reserves are known to cover more than 60% of Jordan’s territory which are estimated at
40 billion tones, but their exploitation is still in the early stages. Jordan is currently focusing its efforts
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on exploring other possible indigenous resources to reduce the burden being imposed by costly energy
imports.
Jordan lies within the solar belt of the world with average solar radiation ranging between 5 and 7
KWh/m2. Decentralized photovoltaic units in rural and remote villages are currently used for lighting,
water pumping and other social services. In addition, about 12% of all households are equipped with
solar water heating systems. In May 2012, a 280 kilo watt solar electricity system was inaugurated to
be used at El Hassan Science City.
However, Jordan is a non-oil producing country with abundant supplies of renewable energy sources,
mainly solar and wind energies, which consumes relatively, more energy per unit of economic output
than other countries, of similar social and economic structure. The high energy consumption is driven
by the structure of the small economy and its dependence on imported crude oil, which has been the
dominant energy source for four decades, for transport and the generation of electricity. There is
increasing concern about the excessive rate of fuel consumption in Jordan, in both the commercial and
public service sectors; and increasing awareness that Jordan has not effectively used many of the latest
developments in energy- efficient technologies. Jordan has adopted most of the international and
regional conventions related to climate change and environmental protection. Jordan is also a
signatory to the Kyoto Protocol. Although CO2 emission in Jordan is under the world average value,
the adverse impacts of the excessive greenhouse effect on Jordan are predicted to be severe
highlighting the need to identify renewable energy sources and an optimal energy mix strategy for
energy and environmental issues. The year of 2011 witnessed two events that have been influencing
the energy security, causing energy supply instability and the ever-increasing need for energy selfsufficiency. The first is the earthquake and tsunami that struck Japan on March 11, 2011 and severely
damaged the Fukushima nuclear power facility, causing a failure in its power plants’ cooling systems
and leading to radioactive waste leaking into the surrounding environment. The second is the “Arab
Spring”, which has seen millions of citizens in the Middle East and North Africa demanding political
and economic reforms. As a result of a combination of economic recovery and geo-political unrest in
the Middle East and North Africa, rises in the oil and energy prices have therefore been extremely
dynamic and volatile.
At the time of publication the ramifications and consequences of these two events are varying across
the world. The consequent implications of the Arab Spring on Jordan have worsened its energy supply
and burdened its economy. The several attacks on the Egyptian natural gas pipeline are highlighting
the unreliability of natural gas as a short-term solution for energy security and demand in Jordan.
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Consequently, this has forced Jordan to shift from a clean source of energy to the more expensive
diesel and heavy oil fuel to secure its energy demands.
The reliance on oil imports as a substitute to natural gas, combined with the fluctuation of
international prices has increased the imported energy bill for 2011 and it is predicted to top $4.8
billion, equal to 20% of the expected gross domestic product (GDP) for 2011, one of the highest rates
worldwide. Moreover, the increase in the world energy prices for the whole year (2011) is expected to
cost Jordan over JD1.5 billion more than last year. The Fukushima nuclear accident has played a role
in stirring up the debate in Jordan. However, although the Jordanian government is now encountering
a growing resistance to nuclear power from public-interest groups and an emerging anti-nuclear
campaign taking place amongst a broader context of political demonstrations, Jordan continues to
seriously consider nuclear power as part of Jordan’s energy mix.
The future of energy supply in Jordan is a high priority on the Government’s agenda. The National
Agenda re cognizes that the energy sector is facing essential challenges, especially the reliance on
energy markets for direct imports; the rising cost of crude oil and oil product imports (estimated at
17.6% of GDP in 2008, 11.8% in 2009, and approx. 20% in 2011); the growing demand for oil
products which is expected to exceed 3% growth per year, and electricity consumption maintaining an
upward trend (expected to exceed 4% growth per year).
Other challenges include the provision of necessary funding for investment in the development of the
energy industry and its installations in time to meet energy needs, promoting an efficient use of energy
in all sectors and upgrading oil derivatives products specifications in line with international standards
in order to ensure safety and environmental protection. To address these challenges the Government
has set certain goals, namely: achieving security of oil products supply; shifting the energy fuel mix
from oil to gas in power generation and energy-intensive industries; and achieving security of
electricity supply.
The Renewable Energy and Energy Efficiency Law adopted in 2010 is a major step forward. The law
also sets incentives to promote renewable energy utilization in Jordan as well as establishing the
Jordan Renewable Energy and Energy Efficiency Fund (JREEEF) but not much has been done so far.
In the years and decades to come, the upheavals that have been seen since the beginning of 2011 are
likely to cause a rapid development of renewable energies in both developed and developing countries
- and Jordan is among these countries. This is because Jordan, specifically in renewable energy, is
ahead of many of its neighbors in creating a legislative framework. It provides investors in the
renewable energy sector with a number of incentives, guaranteed network access and some tax and
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customs exemptions. Nevertheless, having a new regulatory framework in place may not be sufficient
for a smooth process of project implementation and substantial work is still needed for putting the
regulatory framework into daily life.
The several attacks on the Egyptian natural gas pipeline facilities in the Sinai in 2011 have heightened
concern in Jordan, especially since the country has no reserves of its own and no immediate
replacement for Egyptian gas. Jordan relies on imports of Egyptian natural gas through the Arab Gas
Pipeline for 80% of its electricity generation. However, shifting to oil and diesel during the disruptions
of the Egyptian supply has cost Jordan‘s power company $4 million a day.
Natural gas and crude oil/petroleum products cover approximately 98% of Jordan’s total primary
energy supply while renewable energy represents less than 1%. As Jordan lacks domestic natural gas
and conventional crude oil resources, their high shares in the national energy mix imply a striking
dependence on energy imports of more than 90 %. In 2008, the total spending on energy imports was
equivalent to around 17.6 % of the GDP. While Jordan is short of conventional crude oil reserves, it
accommodates an extremely large affirmed oil shale resource. Geological surveys indicate that the
existing shale reserves cover more than 60% of the country and amount to in excess of 40 billion tons.
The Jordanian energy sector is under auspices of the Ministry of Energy and Mineral Resources
(MEMR), which was established in 1984. The role of the MEMR is to define policies, fix tariffs and to
regulate all activities with an impact on energy. MEMR’s responsibilities also include strategies and
projects to promote renewable energy technologies, such as solar water heaters or wind energy. In the
electricity sector, MEMR aims to increase the share of efficient natural gas-fired power plants and
foster the utilization of nuclear power as Jordan possesses significant proven recoverable reserves of
uranium. By 2013, the construction of the country’s first nuclear power plant was scheduled to begin.
The plant is expected to be operational by 2017/2018. At the time being, total installed power
generating capacity is 3,098 MW with fossil-fired steam units and combined cycle plants accounting
for nearly 92%. Wind turbines, biogas facilities and hydro units cover less than 1% of the national
power supply. Almost 55% of Jordan’s electricity is supplied by the Central Electricity Generating
Company (CEGCO), while the national Electric Power Company (NEPCO) is responsible for the
transmission of electricity.
The first front in the development of the renewable energy projects has been legislative. The lack of a
compulsory energy efficiency code and limited incentives for investing in the sector are just some of
the obstacles to developing the renewable energy sector in Jordan. Investment and financing of
renewable projects is a common problem and government incentives and subsidies have played an
important role in many countries. One of the key limitations for a wider project implementation of
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sustainable energy financing is the lack of financial resources for small-scale projects. The market
demand study - once it is prepared - will identify barriers to sustainable energy investments and
propose recommendations to overcome the identified barriers on all levels (institutional, financial,
legal, etc.). Moreover, it will highlight opportunities to promote market-based financing mechanisms
to local financial institutions and Jordanian sectors.
The other front and the most important obstacle to investments in renewable energy is cost. The
renewable energy law has created the Renewable Energy and Energy Efficiency Fund, which shall
support renewable energy. Combined with ongoing technological advances and lower start-ups
expenses, costs should decline to make solar and wind competitive energy sources.

The main

challenges in implementing a viable nuclear program are water, size and financing. A 1000 MW
nuclear power plant will consume 60 million m3 of water per year, but Jordan has limited access to
water. On another note, the same power plant will cost several billion US-dollars, making it a
challenge for Jordan to have such nuclear plants financed solely by the private sector.
Parallel to that, the argument has been recently raised by the Jordanian Committee of Anti-nuclear
Project that many contradictory statements have been formally announced since 2007 regarding the
actual Uranium deposits in Jordan and the viability of the feasibility studies based on the Uranium
amount. Quite recently (November, 2011), active criticism of the government has been voiced about
Jordan’s nuclear program and it’s “feasibility and the real agenda”.
Significant uncertainties remain concerning the exploration and production of oil shale in Jordan, such
as how much energy will be required to heat the steam before oil can be produced. Moreover, the inplace volume of oil shale in Jordan is vast but difficult to quantify. Thus, the first 10 years are
basically de-risking and then, when the thickest, deepest, and richest oil shale area is reached, it is
unsure whether the technology will work commercially.
In response to the challenges facing Jordan in the field of energy, the government of Jordan developed
a comprehensive energy strategy through the Royal Advisory Committee on the Energy Sector in
December 2007. According to the new strategy, the total anticipated investment in the energy sector is
expected to reach $15 billion by 2020. The current energy mix shows that only 4% is supplied from
local sources and the strategy envisages the local content to increase to 39% by 2020 out of which
10% should come from Renewable energy.
In order to achieve such an ambitious target a new Energy and Minerals Law including renewable
energy has been drafted and submitted to parliament for ratification and endorsement. The new law
offers fiscal incentives and encourages independent power producing projects to generate electricity
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on BOO & BOT basis (wind park projects to generate a minimum of 600 MW of electricity and solar
farms to generate a minimum of 600 MW by 2020).
Furthermore, the strategy recognizes the country’s great potential to reduce energy consumption via
energy efficiency measures. For example, studies came to the result that the industrial and commercial
sector may reduce energy consumption by 20%. In order to meet the target for renewable energy and
to improve energy efficiency, legal provisions were established for a fund supporting renewable
energy and energy efficiency projects. It is hard to quantify the overall potential benefits of renewable
energy for Jordan. However, by looking at leading renewable energy economies like Germany, it is
clear that there is significant potential for job creation, increased investment and environmental
benefits.
Jordan has made efforts to incorporate environmentally friendly techniques in different sectors, most
notably construction. This includes the introduction of building codes which highlights energy
efficiency and green building. However, adoption of the code is currently voluntary and as such its use
is not widespread.
In order to ensure the success of the Energy Strategy in 2020, the mix shall depend on more
investments from the private sector. Future energy projects shall be led by the private sector, and
renewable energy will depend heavily on private sector investment. All oil shale investment currently
comes from the private sector investment. Jordan shall continue to develop the right policies,
incentives and disincentives to enable the private sector to take control. The first step towards this is in
renewable energy share in the 2010 energy mix. The renewable energy law has been designed to allow
the private sector to invest directly, with the right framework and tariff structure.
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2. The Energy Mix in Jordan
Jordan is still in the early stages of industrialization, and has a substantial dependence on foreign
energy sources with 96% of its needs served by imports of oil products, natural gas and electricity.
The situation has worsened in 2011 as Jordan has been confronted with serious challenges in its
energy sector as a result of the Arab Spring and recent attacks on the Egyptian natural gas pipeline
highlighting the unreliability of natural gas as a short-term solution for energy security and demand.
Moreover, Jordan has seen a rise of popular criticism of its nuclear energy strategy in 2011.
The imported energy bill for 2011 will top $ 4.8 billion, equal to 20% of the expected GDP for 2011,
one of the highest rates worldwide, ringing the bell that there is a need for other energy alternatives to
replace the imported energies.
In order to investigate the dependence of national economy on energy per unit of economic output, the
energy intensity indicator shall be employed for this purpose. It is measured in energy/$GDP. If
energy intensity is low, then energy efficiency is high in that economy.
Figure 2.1 indicates the historic growth of energy consumption relative to domestic production (1992
– 2009). Total consumption doubled from 1992 to 2009. Consumption has outpaced domestic energy
production, and the growing gap was met with net imports, almost entirely petroleum and natural gas.
Energy intensity of the economy has steadily declined while energy use per capita has remained
constant. This is good indicator because Jordan gets more economic output from its energy, and there
is no increasing in the Jordan average use of energy per person despite driving more, occupying bigger
houses, and using more energy gadgets, such as cell phones and computers.
Jordan’s Energy consumption (mostly oil products (51%) and electricity (40%)) is characterized by a
dominance of the transport sector (36%) followed at equal share (23%) by the residential and
industrial sectors). Jordan’s electricity is consumed mostly by the residential sector (41%), followed
by the commercial sector (25%) as shown in Figure 2.1, whereas, water pumping accounts for a
significant share of electricity consumption (17%). (see Figures 2.1 and 2.2)
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Figure 2.1 Sectorial electricity consumption in Jordan in 2011.

Figure 2.2 Energy mix in Jordan in 2011.
The demand for primary energy is however growing at a rate of 3.7% and is expected to continue to
increase at an average annual rate of 6%. Jordan must import over 96% of its energy, and volatile fuel
prices were expected to cost the Jordan JD 2.28 billion, representing over 19.5% of GPD and more
than 51% of its export (2012). It is anticipated that electricity demand in 2020 will 5770 MW
compared with 2270 MW in 2008. The additional generated capacity needed is 4000 MW, which is
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twice of the existing units. That means additional electricity stations needed on average of 300 MW
per year. This is translated to investments in energy sector to exceed 21 Billion$ by 2020.

3. Renewable Energy in Jordan:
3.1 Wind
Jordan has significant wind energy resources that could be potentially exploited for power generation.
The country's Wind Atlas indicates that some areas in the Northern and Western regions of the country
have wind speeds that exceed 7 meters/second (M/S). Two wind pilot projects exist in the County
with a capacity of 1.5 MW. They have been running since early 1990.
Currently, two wind projects are proceeding. The first one is “Al-Khamshah” for 30-40MW, a Greece
company was selected to build the project but still negotiating with the Government the prices. The
second one “Al-Fujeij” for 80-90MW, the Ministry of Energy and Mineral Resources (MEMR) is
reviewing proposals from companies that showed interest in the project.

3.2 Solar Energy
Jordan is blessed with an abundance of solar energy, which is evident from the annual daily average
solar irradiance on a horizontal surface ranges between 5-7 Kilowatts/hr (kWh)/m2; one of the highest
figures in the world. Several studies on solar energy projects are being carried out on decentralized
solar PV systems to provide energy services to remote and rural villages. Presently in Jordan, with a
total capacity of 1,000 kW peak are operating in the rural and remote villages providing electricity for
lighting, water pumping and other social services. Moreover, they are interested in developing
additional solar thermal for domestic utilization. About 15 percent of total households are equipped
with solar water heating systems with a goal to increase it to 30% by 2020. They contribute up to1
percent of the total energy consumption at present.
Two feasibility studies are presently under way for two solar power plants. The first one is 100MW
plant done by Millennium for Energy Industries using Concentrated Solar Power (CSP) technology.
The second one is also a 100MW plant conducted by Kawar Energy “Shams Ma’an Project” using PV
technology. Both of these studies are funded by U.S. Trade and Development Agency (USTDA).
Figure 3.1 shows Summary of PV off-Grid Applications in Jordan while table 3.1 shows a summary of
the recent PV and CSP Projects in Jordan. It is also worth mentioning that none of the technologies

21

which will be used in this project had been yet used in Jordan except one CSP technology which was
built for a hotel in the Dead Sea.

Figure 3.1: Summary of PV off-Grid Applications in Jordan

No.

1

Location

Royal Scientific Society, Amman

Nominal Peak
Power (kWp)

Current Status

288

Running

Dead Sea Panoramic Complex, Dead Sea
2

(CSP)

100

Running

3

Petra, WadiMousa

200

Running
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4

Tafila (1000 systems, each 240 Wp)

240

Running

5

PV Power Plant, Azraq

2000

Tendered

6

Applied Sciences University, Amman

500

Running

7

Jadara University

100

Under Construction

8

Al-Hassad Al-Tarbawi School, Amman

38

Running

9

Zarqa Chamber of Industry, Zarqa

48

Tendered

Total Intsalled or to Be Installed Peak Power (kWp)

3.466

Table 3.1: Summary of the current PV and CSP Projects in Jordan

3.3 Biogas
Biogas from municipal waste represents a viable resource for electricity generation in Jordan. A 1
MW pilot demonstration project using municipal solid waste (MSW) through landfill and biogas
technology systems was constructed and commissioned in 2001. The project was expanded in 2008 to
about 4 MW. Jordan plans to introduce about 40-50 MW waste energy power projects by 2020.

3.4 Geothermal
Recently, this resource was investigated by a consulting firm hired by MEMR to evaluate the technoeconomic potential of geothermal energy for power generation. The results of the study showed that
further deep drilling (up to 3,000 meters) is required in order to judge on the techno-economic
feasibility of this resource, where a Road Map showing the required actions and costs was developed
for this approach.

4.4 Hydropower
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Hydropower resources are very limited in Jordan. The country's only hydropower plant is the King
Talal Dam with 7 MW installed power capacity which generates 25 GWh of electricity annually.
Hydropower turbines with total rated capacity of 6 MW were also installed at Aqaba Power Station
using the available head of returning cooling sea water. Various studies show an additional hydro
resource potential of 400-800 MW could be exploited from the 400-meter elevation difference
between Red and Dead Seas through the proposed Red-Dead Sea Canal project.

4. Energy Strategy in Jordan:
The ambitious Energy Strategy targets to increase the contribution of renewable energy sources to the
national energy supply by 7% by 2015 and 10% by 2020%, including 600-1000 MW from Wind
Energy, 300-600 MW from Solar Energy and 30-50 MW from Waste to Energy.
Repeated attacks against the gas pipeline in the Sinai disrupted supplies in 2011 obliging to switch
back to expensive fuel oil and diesel generating over $2bn losses for NEPCO. A project of LNG
terminal in Aqaba has been proposed to diversify gas supplies.
Ma'an Development Area (MDA) has announced the launch of its $400 million Shams Ma’an Project,
a 100MW photovoltaic (PV) power plant project to come up at the MDA industrial park in Jordan.
The project on completion, expected to be ready in 2012, will be the largest PV plant in the world, and
will position Jordan on the global renewable energy map. It aims to utilize approximately 360,000 to 2
million PV/CPV panels and produce around 168 GWh per year. California-based company Ausra has
been chosen to supply solar steam boilers to the 100MW JOAN1 concentrated solar thermal power
(CSP) project in development in Ma’an. The JOAN1 project is expected to enter operation in 2013 and
will be the largest CSP project in the world using direct solar steam generation. JOAN1 will use dry
cooling to conserve water.
Jordan inaugurated its first solar-powered charging station for electric cars in February 2012. Located
at El Hassan Science City (EHSC), the station is considered the first step towards promoting solarpowered vehicles and building more solar-charging facilities on the streets of Jordan.
The Sahara Forest Project, a Norwegian endeavor to create oases in hot, arid and uninhabited lands, is
currently being implemented in the southern city of Aqaba, with the cooperation of the Aqaba Special
Economic Zone Authority, to address its food, water and energy challenges. The objective of the
project is to enable restorative growth, revegetation, and creation of green jobs through the profitable
production of food, freshwater, bio fuels and electricity. The three core components of the Sahara
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Forest Project are saltwater-cooled greenhouses, concentrated solar power (CSP) for electricity and
heat generation, and technologies for desert revegetation.
As per the Energy Master Plan, 30 percent of all households are expected to be equipped with solar
water heating system by the year 2020. The government is hoping to construct the first Concentrated
Solar Power (CSP) demonstration project in the short to medium term and is considering Aqaba and
the south-eastern region for this purpose. It is also planning to have solar desalination plant. According
to the national strategy the planned installed capacity will amount to 300MW – 600MW (CSP, PV and
hybrid power plants) by 2020.
The Jordan’s new Energy Master Plan, which will inject about $18 billion of public and private sectors
capital, This Master Plan will cover all the activities of the sector from the exploitations of natural
resources to electricity tariff levels, including energy demand, power sector development, gas
distribution, oil refining, and renewable energy. The plan also covers legislative and regulatory
reforms. Under the first phase, Jordan will call for international investment in new power generation,
gas distribution business, and the restructuring and reform of refined products sector.

Figure 4.1 Jordan’s new Energy Master Plan
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This energy strategy seeks to increase dependence on local energy sources, from the current 4 percent
to 25 percent by 2015, and up to 39 percent by 2020. Placing more emphasis on the utilization of
renewable energies will attempt to remove reliance on the traditional energy sources, especially oil
which is imported from neighboring countries. This will also be paralleled with the reduction of
energy produced from oil from 58 percent currently to 40 percent in 2020. The Strategy includes a
goal of increasing the percentage of renewable energy in national primary energy production to 9
percent in 2020. This transition should be done through a package of investments estimated at US$
1.4- 2.2 billion. The investment package includes Build-operate-transfer (BOT) deals for wind energy
with a total capacity of 100 megawatts (MWs) and solar energy innovations for 600 MW. The
strategy includes other recommendations on energy conservation that includes grant exemptions to
energy-saving vehicles, exemption of solar water heaters from sales tax, implementation of building
code regulations that conserve energy and the creation of national award for rationalization of energy
consumption.

Figure 4.2 Energy mix in Jordan
One important component of the National Utilization Strategy is the formulation of renewable energy
legislation. The Renewable Energy Law was approved in 2010 provides a legal mandate for the
government to implement the following:
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•

New renewable energy regulatory frameworks related to electricity market and grid access

•

Energy facilities

•

Fiscal and non-fiscal incentives for renewable energy investors and local technology
manufacturers

•

Green power promotion and creation of Renewable Energy and Energy Efficiency Fund

Because of the rising environmental impact from stationary and mobile point sources, the National
Energy Policy mandates a strong emphasis on efficient and clean generation of power.
For these reasons, the government of Jordan is giving considerable attention to the utilization and
implementation of new and renewable energy resources. In the Master Strategy of the Energy Sector
in Jordan for the period (2007-2020) (the Energy Strategy), the Jordanian government set a target to
obtain 1,800 MWs, or 10 per cent of the country’s energy supply, from renewable sources by 2020. Of
this, about 1,200 MWs will come from wind energy, 600 megawatts from solar power, and between 30
and 50 MWs from waste-to-energy facilities, according to the Energy Strategy.
Further matters to note include the following:
•

Priority will be given to photovoltaic projects from 5 to 10 MWs and solar thermal projects
from 25 to 50 MWs “in order to meet the interest of a large number of investors and to comply
with the commercial applications of such projects and the similar experience required by the
Law.”

•

Larger projects will be considered but they “will need to demonstrate their clear superiority in
terms of technical and financial aspects in order to be accepted” in addition to compliance
with the Law.2

•

Projects which generate energy for domestic consumption will be awarded priority over export
projects. Projects based on exports will be considered on a case-by-case basis and priority
would be given to export projects based on regional / international initiatives.

Key Drivers
•

The Energy Strategy aims to reduce Jordan’s dependence on imported products from 96 per
cent (in 2010) with renewables meeting 10 per cent of energy demand by 2020 and nuclear
energy meeting 60 per cent of energy needs by 2035. Since the Iraq invasion of 2003, Jordan’s
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main source of imported oil has been Saudi Arabia, followed by Kuwait and the United Arab
Emirates.
•

By seeking to increase the share of renewable energy projects contributing to primary energy
supply in Jordan, the government hopes to “decrease the Kingdom’s depending on
international fuel prices, to enhance security of supply and to shift patterns of energy supply
and demand into a more sustainable direction.”3

•

Annual electricity demand growth for the period of 2008 to 2020 is projected to be reach 5.5
per cent.

•

Experts have warned that the Kingdom faces severe water shortages in the coming years.
Desalination projects intended to meet Jordan’s water supply needs will increase energy
demand.

•

The Jordanian government has signed contracts with a number of companies to undertake
feasibility studies to produce oil from oil shale deposits. Projections indicate that oil shale may
contribute 14 per cent of Jordan’s energy requirements by 2020 and also be used to produce
crude oil.

•

Jordan has potential to utilise biogas from solid waste. A successful pilot biogas plant has
been built at the country’s largest landfill located in Russaifah. The original project rated
capacity as 1 MW. Due to the successful operation this was expanded to 3.5 MWs.

•

Jordan benefits from rich wind energy resources. Studies show that there is a potential for
several hundreds of megawatts of wind power installations around the Kingdom.

•

Jordan lies in the earth-sun belt area and has vast solar energy potential. At present, solar
energy is used primarily for domestic solar water heating.

•

Studies by Jordan’s Natural Resources Authority have found medium and low geothermal
waters along the Dead Sea rift valley. Small geothermal resources are also utilized in
aquaculture.
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5. Policy Framework for the Development
The main relevant legal framework for REEE is the 2012 Renewable Energy and Energy Efficiency
Law (passed in February 2010 and approved in 2012) that covers
i) conditions of investment, construction and connection to the grid of electricity generating facilities
based on renewable energy and
ii) Establishing of the Jordanian Renewable Energy and Energy Efficiency Fund (JREEEF).
The law sets the principles of RE project selection (competitive bidding for medium and large
projects) and financing (PPAs and FiT for small projects). In May 2012, ERC set the following FiT:
0.12 JD/kWh (0.16.94 $c/kWh) for solar and 0.085 JD/kWh (12 $c/kWh) for wind. Also, it set for
small PV systems the principle of net metering
An advanced regulation is already in place for the electricity sector since its restructuring. Notably,
ERC has the power to set end-user tariffs (block system). Between 2008 and 2011, an automatic
adjustment mechanism linked liquid fuel prices (except LPG) with international market prices
replacing the administrative pricing below costs. This resulted in a step decrease of subsidies in GDP
from 5.8% in 2005 to 2% in 2010. A mix of accompanying measures included an individual cash
transfer by the National Aid Fund (NAF) to vulnerable households and an increase of most public
administration salaries.
Since 2011, the government has suspended the adjustment mechanism for fuel prices and set again
consumer prices below costs, including for electricity. However, electricity generation costs
dramatically increased due to the combined effect of
i) high generation losses (75%) as most units are outdated, using fuel oil and relatively small and due
to the adopted dry cooling of the units,
ii) intermediate transmission and distribution losses (13-16%,
iii) a step increase of fossil fuels prices (98% of power mix) and iv) additional and expensive fuel
imports to compensate the natural gas supply interruptions from Egypt.
Thus, the tariff deficit between the generation cost at JD 0.19/kWh (26.80 USc/kWh) and the customer
tariffs (0.083 JD/kWh) (11.70 USc/kWh) has resulted in a significant NEPCO deficit, reaching $2.5 bn
in 2011 (or 15% of GDP) that has to be covered by the state budget. This heavy burden not only
threatens sustainability and security of the sector but also diverts significant public resources in
difficult budgetary and economic conditions.
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In order to align the grid capacities to the RE investment objective, NEPCO has developed a broad
investment programme to reinforce the grid notably a “green corridor” of 800 MW from Aqaba to
Amman from 2016.
About 34 project proposals for a total potential capacity of around 1,000 MW were selected over the
past 6 years and the launch by MEMR in June 2011 of the Direct Proposal Submission Initiative

5.1

Renewable energy Law:

Issuance of the Law represents a major step forward in the efforts to exploit RE & EE resources and
opportunities. The following observations aim at maximizing the positive effect of the law in future
applications and probably future amendments.
The Law reflects the general past attitude of the government towards the RE sector, namely the
adoption of KWh price as the main criterion in evaluating projects without provisions for technology
transfer and domestic industry creation issues and, almost total reliance on private sector to develop
RE & EE sub sector in Jordan. However, the law aims at setting the framework for the accelerated
developments of RS & EE in Jordan, For the first time, it allows investors to present unsolicited
proposals for grid-connected RE investments such as wind parks or solar parks.
The suggested RE & EE Fund (REEF) may provide the opportunity for the government to reassume its
leading role in developing the sub sector. This will depend on the size of the fund and the way assets
are allocated to the envisioned activity windows such as equity participation, grants, tariff subsidy,
interest rates subsidy and most importantly RE vs. EE projects. The last point is crucial due to the fact
that RE projects (except for traditional SWH) are inherently non feasible in comparison to
conventional energy sources, while EE projects on the other hand are highly feasible and barriers
facing EE could be overcome at lower costs. This fact was reached during GHG Mitigation Options
Analysis conducted for the Second National Communication to the UNFCCC.
Another critical issue to be considered in operating the Fund is the financing scale required for RE vs.
EE, the former generally being more finance (subsidy) intensive than the latter. Therefore, and in order
to sustain rolling funding process, as well as, achieving government goals in RE; careful balancing of
asset allocation between RE projects and EE projects should be maintained in Fund operations.
Reluctance of the government to introduce feed-in tariff by the Law reflects its attitude discussed
above, where RE projects are evaluated mainly on KWh price, while the feed-in tariff reflects a
broader approach where the RE is treated as a package that includes other future added values
compensating the apparently high feed-in tariff. The Law adopts ambiguous price definition where the
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developer shall propose a price (acceptable range according to the reference pricelist). This ambiguity
in price definition will create a problem of subjective evaluation of future proposals making the price
negotiations a political rather than a technical issue.
The General Energy and Minerals Law draft proved to be controversial which made ratification time
consuming. This prompted the government to issue RE&EE law separately as a temporary law to
facilitate and speed up actions envisioned by the National Strategy. The scope of latter law is to
provide the necessary legal framework to develop RE&EE sector through the provision of incentives
to and eliminating regulatory risks and hurdles faced by the private sector. It also makes provision for
the establishment of the Jordan Renewable Energy and Energy Efficiency Fund (JREEEF). The law
precisely identifies the role of each entity involved in the RE&EE sector as follows:
MEMR (representing the Council of Ministers) shall be responsible for planning and orchestrating all
efforts in the sector to achieve its declared goals and objectives regarding security of supply and
protecting the environment. MEMR shall set plans and take actions to attract and secure the necessary
investment. It shall also survey the country to identify geographic locations and sites suitable for RE
applications and establish a registry for identified sites with maps and measurements. MEMR will
make these sites available for potential developers through applicable land use related laws (allocation
of government owned – treasury – land and acquisition of privately owned lands). MEMR may issue
competitive tenders to develop these sites; the law also makes provision for developers to directly
submit their offers to the ministry.
ESRC shall be responsible for licensing the developer/generator that reaches a successful closure with
MEMR (representing the Council of Ministers) and signs necessary agreements (Article 7-b).
Licensing authority is given to ESRC by the General Electricity Law. ESRC has the right to waive RE
facilities from all or part of the Grid Code or Distribution Code requirements (Article 9-c). The size
and nature of such Renewable Energy Facilities and the selling price of the generated electrical power
(to the bulk suppliers) shall be specified in accordance with instructions to be issued by the ESRC
(Article 10). ESRC shall issue a Reference Price List mechanism for pricing the purchase of electrical
power from RE sources
Bulk & Retail Suppliers (NEPCO and Licensed Distribution Companies) may not solicit RE
generation proposals unless delegated by the Council of Ministers according to special provisions.
Said Suppliers are the purchasers of any RE power generated, and are obligated by the Law to
purchase all generated energy (Article 8). In case of NEPCO, the Law stipulates that interconnection
costs be paid by NEPCO, as for Distribution Companies this cost will be paid according to instructions
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issued by ESRC (Article 9). The Law also allows for Net Metering for individual (households)
producers and sets their selling price at minimum equal to purchase price set by the distributor.

5.2 Jordan RE & EE Fund (JREEEF)
RE & EE Law provides for the establishment of a fund “with the aim of providing the funding
necessary for the exploitation of Renewable Energy Sources and the rationalization of energy
consumption” (Article11). The Fund shall have a Board of Directors BOD chaired by the Minister of
Energy. Representatives of private sector are also members of the Board (Article 12). BOD shall draw
the general policy, approve annual reports, revise budget and financial statements and recommend
approval to the Council of Ministers and shall recommend to the Council of Ministers the regulations
and by laws needed for proper performance of the Fund (Article 13). Apparently, the main source for
Fund’s financing is the General Budget of the Government (Article14), JD 20 million were allocated
for the Fund’s start up from rural electrification account. MEMR has recently issued a Call for
Proposals to interested consulting firms to prepare the Fund’s structure, staffing requirements,
procedures and by laws.
In 2010, Jordan REEF has been supported and granted Euro 2.3 million amount by the Global
Environmental Facility (GEF), implemented by the World Bank, and the French GEF, implemented by
the AgenceFrançaise de Developpement (AFD). In addition, AFD is in the process of setting up a
Euro 40 million credit line in collabora- tion with local banks which will provide attractive financing
to energy efficiency projects in Jordan. Moreover, the World Bank is providing technical assistance
and a $3 million subsidy for a 90 MW wind farm project at Al Fujeij, which will be channeled through
the Fund.
The government of Jordan aims at making the Fund operational as fast as possible by:
•

establishing a REEF governance structure

•

designing a financial mode of operation,

•

defining priorities and identifying RE & EE projects eligible for financing,

•

raising awareness among target groups, and

•

Setting up a monitoring and evaluation system.

Several important issues are not addressed directly by the Law and left for future decisions and
instructions to be issued by relevant entities. For example the Law directly addresses the cost of
interconnection to the National Grid and allocates this cost to the Bulk Supplier (NEPCO) while in
case of connecting to retail supplier grid; the issue is left to be handled by instructions to be issued by
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ESRC. Another example relates to electricity generated by individual generators (households) where
(The size and nature of such Renewable Energy Facilities and the selling price of the generated
electrical power shall be specified in accordance with instructions to be issued by the Commission
(Article 10, RE&EE Law No. 3/2010).
Finally, the Law concentrates on RE almost exclusively while EE is mentioned in general terms and
left for the last article in the Law: Article 17 – „The Council of Ministers will issue by-laws necessary
for the execution of the provisions of this Law including the procedures and measures for energy
conservation and energy efficiency in various sectors”. Thus, issues like codes, standards, labels,
promotion, and awareness related to EE are not addressed; moreover, the responsibilities of different
acting entities are not identified as well.

5.3. Policy and Regulatory Framework
Jordan has introduced a number of regulatory measures that form part of its Nationally Appropriate
Mitigation Action (NAMA) plan. The NAMA is the plan that sets out the policies and actions adopted
by developing countries to reduce GHGs emissions. NAMA is a voluntary mechanism, and the
relevant developing country will report its NAMA directly to the United Nations Framework
Convention on Climate Change. It is expected that the NAMA will be the primary means by which
emerging economies will introduce carbon emission reduction actions. The NAMA concept
recognizes that different countries may take differing nationally appropriate actions to reduce GHGs
emissions.
The Law sets out a number of measures for the use of renewable energy in Jordan including the
following:
•

The establishment of a regime whereby private companies with renewable energy projects can
bypass the competitive government bidding process and negotiate directly with the Ministry of
Energy. The Law permits an unsolicited or direct proposal submission, where investors can
identify and develop renewable grid-connected electricity projects using renewable energy
sources (such as solar or wind) and propose these to the Ministry of Energy.

•

A requirement that developers of renewable energy projects must set out in their proposals
fixed electricity tariffs before being approved.

•

A requirement that the National Electric Power Company purchases all electricity produced by
renewable energy sources and to cover the cost of grid connection for developers.
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•

5.4 Tariffs
•

The Law provides that the tariff that the project developer sets out in its proposal shall be
(amongst other things) “within an acceptable range according to the Reference Price list. The
Reference Price list is prepared by Jordan’s Electricity Regulatory Commission together with
relevant bodies, and specifies the mechanism of pricing the purchase of electricity from
renewable energy sources. The lack of a tariff regime, may act as a disincentive to the
development of renewables in Jordan, as project developers may be discouraged by the lack of
transparency and limits on investment return.

•

However, the lack of a tariff regime may not necessarily be a barrier to the successful
deployment of renewable energy projects on a wider basis. There is precedent in the MENA
region, for bankable projects, by the negotiation of a green tariff individually between the
project developer and the government. This approach was demonstrated by Abu Dhabi’s
Shams 1 Solar project, which introduced a “green payment” by which the Abu Dhabi Ministry
of Finance will compensate the Abu Dhabi Water and Electricity Company for the shortfall in
revenue stemming from subsidized electricity supply and the cost of production.

The feed in tariff according the Renewable Energy law is shown in table .5.1

Table 5.1 Current Feed in Tariff in Jordan till the end of 2013

.
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6. Energy Efficiency in Jordan
The significance of action on energy efficiency arises from the strong annual growth in energy demand
and almost entire dependence on imported energy. The RE&EE law allows the MEMR to work with
other specialized entities to conserve energy and increase energy efficiency in different sectors (Clause
3c). Moreover, improving the energy efficiency is an integral part of the 2007-2020 Energy Strategy in
order to reduce the impact of future increases in energy prices, support security of supply in view of
the rapidly growing demand, and create a green economy around energy efficiency services, The
strategy called for 20% improvement in energy efficiency. Energy Efficiency facilitate reaching the
10% renewable energy target in total energy mix by 2020 as it reduces the overall demand for energy.
Jordan has conducted many studies regarding energy use rationalization, for instance, the MEMR
signed a contract with two companies specialized in energy management, to study 20 commercial and
industrial institutes in 2005. The final findings from the study included:
•

total savings of 15.9% in the electricity bills.

•

total savings of 31.1% in the fuel bills.

•

and 21.7% savings in the total energy bill can be achieved if all energy related measures
recommended are implemented.

The MoE conducted a study on energy and water consumption in public buildings, in April 2010, with
the aim to reduce energy and water bills by 20%. The 20% reduction in energy consumption can save
$ 1 billion annually.
Achieving 20% of energy efficiency does not mean that Jordan will reduce its overall energy
consumption. The most common indicator to measure progress in energy efficiency is Energy
Intensity, which could be reduced by 20% by 2020, compared to the baseline scenario of how energy
intensity would have improved – mainly due to technological improvements- in the same period
without political action.
In 2011, and due to the natural gas disruptions and the unreliability of gas supplies from Egypt, Jordan
has taken a series of measures to use energy rationally at government institutions and public facilities,
and urge the citizens to cooperate in energy conservation, as Jordan’s power plants were forced onto
their costly heavy fuel oil and diesel reserves. The EE measures include:
•

limiting public vehicle use,

•

switching off lights at government institutions in the evenings,
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•

cutting off street lamps in residential neighborhoods after 10:00 p.m.

However, in the long term, the main internal instrument for designing and implementing EE projects
in line with the National Energy Strategy is the REEF, which is designed to raise awareness for the
energy savings potential among industry, commercial and household consumers and provide technical
and financial support to overcome existing investment barriers.

6.1 Energy Efficiency Challenges in Jordan
The Jordan’s National Energy Efficiency Strategy, which was completed in 2004, represented a strong
vision for sustainable energy and energy efficiency for economic development but without a policy
framework and man- date to affect action. However, the following obstacles are facing the energy
efficiency initiative in Jordan:
•

No policies to mandate or encourage energy efficiency in certain industries;

•

No enforcement of building codes to reduce energy consumption in buildings;

•

No enforcement of labeling of machinery, equipment and appliances to facilitate customer
choice based on energy efficiency;

•

No adopted energy efficiency roadmap (however, it has been drafted lately in 2010).

Nevertheless, this strategy strongly influenced the drafting of the RE&EE law of 2010 and the future
action plans regarding energy efficiency and energy saving.

6.2 Energy Efficiency and Behavioral Change
To achieve the ambitious goals of the 2007 Energy Strategy target (20% EE by the year 2020), major
behavioral changes need to be accomplished, which are summarized as follows:
•

Public following EE practices: by following the Energy Conservation (EC) and Energy
Efficiency (EE) practices, this delivers reduction in demand and directly contributes to
reductions in energy imports. The EC is achieved when energy consumers change their habits
and behavior, but not equipment. However, when business looks at its processes to find ways
of gaining the same output (for instance, using efficient equipment) from the same input while
using less energy, is an example of EE.

•

Public using EE products: this delivers reduction in energy demand and directly contributes to
reductions in energy imports. Consequently, this will eliminate of energy inefficient products
and equipment in the marketplace by replacing then by those that are energy efficient.

36

Therefore, public knowledge of EE, institutional and organizational framework, will help achieving
the behavioral change regarding the EE & EC practices.

6.3 Non-Government Role in EE
The private sector has a significant role to play in the EE enabling environment. This can be
summarized as follows:
•

Manufacturing of EE equipment appropriate for the Jordanian market, educate the customers
on energy labeling and quality requirements, and raise the visibility of EE products and
participate in campaigns to increase the product uptake.

•

Lending money, by banks and funding agencies, to customers for implementing of EE
projects, using creative lending and loan repayment schemes.

•

Providing technical training, vocational training, and awareness on energy efficiency to all
energy sector workers, universities graduates, and students.

6.4 Government Role in EE
The government has a key role in creating an enabling policy and regulatory environment for energy
efficient future. The policy framework being established through RE&EE law should enable Jordan to
benefit from energy efficiency actions. However, this can also be achieved by conducting the
following steps:
The government should commit to energy conservation, saving and efficiency efforts and consider this
issue with national priority.
•

The government should introduce a comprehensive set of energy efficiency programs for the
public sector.

•

The government should create financial and/or tax incentives for different stakeholders to
promote the energy efficiency projects implementation.

•

The government should use ISO standards and similar energy management systems to develop
a Jordanian energy management system.

•

The government should review, update, and enforce building/energy codes that are related to
energy saving and energy efficiency. Also, an incentive programs should be developed to
encourage construction over-and- above minimum code performance.

•

The government offer incentives and/or tax exemptions to encourage importers and
manufacturers promoting for efficient equipment and instruments.
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6.5 Energy Efficiency Priorities
Most of the energy consuming sectors have somehow the potential for improving energy efficiency.
The trans- port sector has a significant potential for improving energy efficiency since it has the largest
portion of energy consumption in Jordan 38% but it is not so easy to realize all this potential. The
problem behind is the fact that this sector owned and operated by different operators. The
Transportation Regulatory Commission is regulating this sector in terms of defining the routs and
issuing permissions and controlling the whole sector operations. In addition, the internal transportation
(inside cities) especially small cars (service and taxis) have its own regulations and mostly are
controlled by Municipalities.
Building Sector has also big potential for energy efficiency. It consumes around 35% of the total final
energy consumption in Jordan which is considered the second largest energy consumer in Jordan. This
sector requires the enforcement of the existing and hopefully the adoption of new drafts of building
codes, bearing in mind that the enforcement of building codes will be only applied on new
constructions and will not lead to realize the whole estimated potential for energy saving in this sector.
Therefore, implementing a comprehensive energy efficiency campaign is necessary to address the
public specially existing building owners, occupants and operators.
According to studies carried out by NERC, the other sectors such as water pumping, street lighting
which considered as public sectors show significant energy saving potential. This saving can be
realized through actual actions which can be adopted or directed by the public entities that run these
sectors.

6.6 Codes of Practice as a Tool for EE
The basis and principles of Jordan National Building Codes are formulated under Law No.7 (1993)Jordan National Building Law, and the Amended Law for year 2004. Building Codes of Practice and
specifications are normally prepared and updated by researchers from the Royal Scientific Society
(RSS). Furthermore, preparation& updating can be with the collaboration of researchers from both the
private and governmental sectors. After that, the codes are approved by the Jordan National Building
Council.
These codes were first enacted by the Jordan Government in 1985. They are prepared to serve all the
different disciplines of engineering and scientific sectors, keeping up with new developments and
legislations. Currently the procedure for a new code or the amendment of an existing one follows the
steps below;
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•

The MPWH or RSS approaches the JNBC to develop or amend a code.

•

The JNBC mandates the development of the code to the RSS.

•

The RSS prepares the first draft.

•

JNBC forms a committee of experts from public, private sectors and academia to review the
code.

•

A second draft is prepared according to the committee‘s deliberations, discussions and notes.

•

The second draft is discussed, amended & approved by the JNBC Technical Committee.

•

The Technical Committee raises the third draft for the Council and the draft is re amended
according to notes and comments by the member organizations and thereafter approved.

•

The approved draft is offered for the general public for objections for the period of 60 days &
the comments& objections are presented to the Technical Committee within 15 days for its
consideration with a maximum period of 3 months, thereafter the JNBC will raise the code to
the Jordanian Council of Ministers for approval.

•

The council of ministers approves the final draft and its use becomes mandatory.

•

The Royal Commission on energy initiated the development of the following codes at the end
of 2007;

•

Updating the existing Thermal Insulation code.

•

Drafting a new Energy Efficient Buildings code.

•

Drafting a new Gas Piping in Buildings.

•

Drafting a new Solar Energy Code.

•

Drafting a new Green Building Guideline for Jordan.
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7. Conclusion
Two events occurred that have led many countries to re-visit their energy strategies and initiatives.
The first is the “Arab Spring”, which is defined as a pro-democracy uprising currently (2011)
sweeping the Middle East and North Africa, through which millions of citizens are demanding
political and economic reforms. The second is the earthquake and tsunami that struck Japan on March
11, 2011 and severely damaged the Fukushima nuclear power facility, causing a failure in its power
plants’ cooling systems and leading to radioactive waste leaking into the surrounding environment.
At the time of publication the ramifications and consequences of these two events are varying across
the world. The consequent implications of the Arab Spring on Jordan have worsened its energy supply
and burdened its economy. The several attacks on the Egyptian natural gas pipeline are highlighting
the unreliability of natural gas as a short-term solution for energy security and demand in Jordan.
Consequently, this has forced Jordan to shift from a clean source of energy to the more expensive
diesel and heavy oil fuel to secure its energy demand.
The reliance on oil imports as a substitute to natural gas, combined with the fluctuation of international
prices, has increased the imported energy bill for 2011. It is predicted to top $4.8 billion, equal to 20%
of the expected GDP for 2011, one of the highest rates worldwide. Moreover, the increase in world
energy prices for the whole year 2011 is expected to cost Jordan over JD 1.5 billion more than the
previous year.
The Fukushima nuclear accident has played a role in stirring up a lot of debate in Jordan. However,
although the Jordanian government is now encountering a growing resistance to nuclear power from
public-interest groups and an emerging anti-nuclear campaign taking place amongst a broader context
of political demonstrations, Jordan is still seriously considering nuclear power as part of Jordan’s
energy mix.
Even though it is still too early to make a precise assessment of the future impacts of both the
Fukushima disaster and the Arab Spring, the increase in oil prices during 2011 would likely be very
different in nature from those of1973, 1980, 1990 and 2008. Even before the political upheavals in the
Middle East and North Africa and theFukushima nuclear disaster in Japan, oil prices were already high
comparatively.
Limited participation of indigenous energy resources in the overall energy mix is one major concern to
the Government of Jordan. The several interruptions in Egyptian gas supplies in 2011, which were
disrupted six times due to multiple acts of sabotage on the Arab Gas Pipeline in the Sinai, have
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widened Jordan’s budget deficit and stressed on the urgent need to develop alternative local energy
sources.
Serious efforts have been initiated in the last few years to address this issue. On the oil and gas front,
the government, through its Natural Resources Authority (NRA), divided the Kingdom into 8
exploration blocks according to geological features. These blocks were auctioned to international oil
companies and six blocks were awarded and Production Sharing Agreements PSA signed. In addition
NPCO, the holder of concession to Risheh Gas field, signed an agreement with BP Company to
develop the field to a larger deposit and production. If these efforts succeed in establishing a presence
of commercial crude oil deposits in Jordan, this will lead to a major shift in the energy situation. To
date, all exploration efforts yielded disappointing results; most promising ongoing attempt would be
the discovery of larger reserves of natural gas in the Risheh field and expanding production.
As a consequent implication of gas instability in Egyptian gas supplies and the subsequent reliance on
imported heavy fuel combined with the fluctuation of international prices, NEPCO’s debt has during
2011 increased to $700 million. Consequently, this has placed an increased pressure on Jordan to
fulfill the National Energy Strategy, which aims to boost reliance on domestic energy sources for
electricity generation from 2% to 40% by the end of the decade.
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App2 Studies on Energy policy issues in Egypt

1. Summary and overview
Egypt; the Arab Republic of Egypt is a country spanning the northeast corner ofAfrica and southwest
corner of Asia via a land bridge formed by the Sinai Peninsula. Most of its territory of 1,010,000
square kilometers (390,000 sq mi) lies within North Africa and is bordered by the Mediterranean
Sea to the north, the Gaza Strip and Israel to the northeast, the Gulf of Aqaba to the east, the Red
Sea to the east and south, Sudan to the south and Libya to the west.
Egypt is one of the most populous countries in Africa and the Middle East, and the 15th most
populated in the world. The great majority of its over 84
million people live near the banks of the Nile River, an
area
of about 40,000 square kilometers (15,000 sq mi), where
the
only arable land is found. The large regions of
the Sahara Desert, which constitute most of Egypt's
territory, are sparsely inhabited. About half of Egypt's
residents live in urban areas, with most spread across the
densely
populated
centres
of
greater Cairo,
Alexandria and other major cities in the Nile Delta.
The economy of Egypt is one of the most diversified in the
Middle East, with sectors such as tourism, agriculture,
industry and services at almost equal production levels. Egypt is considered to be a middle
power, with significant cultural, political, and military influence in North Africa, the Middle East and
the Muslim world.
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Egypt has undergone a huge political transition. In addition to manage this process, the country also
faces a number of economic challenges. The interruption to commercial activity caused by the 2011
revolution led to a prolonged stock market closure and a drop in tourism receipts. The global
economic slowdown caused a decline in Foreign Direct Investment.
The dominating primary energy sources in Egypt are natural gas and oil cumulating to about 95% of
production. Though Egypt is well known for the Aswan Dam Hydro Power Plants, hydroelectricity has
only a share of 1.4% of primary energy in the country. The production of coal is in Egypt negligible,
nuclear power plants do not exist yet. Compared to this situation of the country, crude oil, coal as
well as natural gas is the main primary energy source worldwide with shares varying between 20%
and 30%.
Egyptian power generation is characterized by a prevalence of natural gas, the absence of coal, as
well as rather low generation losses due to significant
Hydropower and a substantial capacity of efficient combined cycle natural gas plants. This structure
results in a comparable low CO2 emission.
Looking into the future, there is a need to expand thepower supply capacity by a rather large
magnitude. Suchan expansion raises certain issues about: (a) the volumeand the cost of natural gas
that would be available to thepower sector; (b) the realistic potentials, costs, and timelineof other
(hydro, solar, wind, nuclear) energy options;and (c) the manner in which the corresponding
hugeinvestments would be financed. This background notedescribes the outstanding issues and the
manner in whichthe government and the sector entities attempt toovercome the corresponding
challenges. It also pointsout Egypt’s proactive approach to internationalcooperation, transfer of
technology, and regional energyintegration.

2. Structure of the Power Sector
Egypt’s energy sector falls under the responsibilities of two ministries – Ministry of Petroleum which
oversees upstream and downstream oil and gas activities; and the Ministry of Electricity and Energy
which is responsible for electricity generation, transmission and distribution. The Council of Ministers
is the main forum for coordination in the sector, operating through specific Ministerial Committees.
It is also responsible for the pricing of petroleum products and electricity. In 2006, the Prime Minister
issued a decree to form the Supreme Council for Energy. The Council is headed by the Prime Minister
and comprises all the concerned ministers. The Council oversees the various policies and strategies of
the energy sector including their supportive legislative and institutional frameworks, policy
initiatives, investment programs, and energy pricing.

The Ministry of Electricity and Energy (MOEE) acts as theowner of the state entities in the power
sector. The electricity industry, which was vertically integrated under Egyptian Electricity Authority
(EEA) until 2000, has been structurally unbundled, both “vertically” (along the functional lines of
generation, transmission, and distribution/supply) and “horizontally” in the generation and
distribution/supply segments, with a number of companies operating in each segment. This
unbundledstructure is linked together under the umbrella of Egyptian Electricity Holding Company
(EEHC), which has 16 subsidiaries including: one hydropower and five thermal electricity generation
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companies; nine electricity distribution companies; and a transmission-and-dispatch company:
Egyptian Electricity Transmission Company (EETC).

All EEHC affiliates remain fully owned by the state. EEHCcoordinates the plans and investments in the
power sector, and also manages the sector’s overall finances. In addition to the EEHC affiliates, there
are six authorities operating in the electricity sub-sector which report directly to MOEE. These are: (i)
Hydropower Projects Executive Authority, (ii)New and Renewable energy Authority (NREA), (iv)
Atomic Energy Authority, (iii) Nuclear Power Plants Authority, and (v) Nuclear Material Authority.
These authorities are concerned with research activities, planning and execution of projects in their
domains. In case of new hydropower projects, once they are completed they are transferred to
EEHC, which has all operational responsibilities. However, NREA is playing a more structural role with
its recent activities. It has currently about 550 MW wind power plants in operation or under
construction, and is expected to contribute substantially to the rapid expansion of wind power
capacity. There are also three privately owned independent power producers (IPPs) with total
generation capacity of about 2,049 MW, which started operations in 2002-2003 under 20-year long
power purchase agreements with EEHC.

Finally, the Egyptian electric utility and consumer protection regulatory agency (EGYPTERA) has been
operational since 2001 and functions as the sub-sector regulator. The Agency licenses companies
that operate in the sector and establishes performance benchmarks. The Agency’s mandate also
includes creating conditions for competitive trading arrangements, but it has no tariff-setting
powers, which, as mentioned earlier, is the prerogative of the Cabinet of Ministers. The power
market is presently organized to function with a single-buyer. All generation companies sell to the
transmission company. Thetransmission company in turn sells the electricity to largecustomers and
nine distribution companies. This singlebuyer market does not allow for direct transactions between
the generators and major consumers. However, this is considered as an intermediate step towards
the establishment of a liberalized electricity market envisioned in the new Electricity Law. The law
would introduce some fundamental changes to the structure and behavior of the electricity market
while authorizing EGYPTERA to set electricity tariffs.
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3. Energy diversification strategy
Egypt’s total primary energy demand has grown at an average annual rate of 4.6% during the last
two decades. This rather high growth is linked to the strong economic growth and is particularly
reflected in the rapid increase in demand for electricity and transport services. The increase in energy
demand has been met primarilyby increased use of fossil fuels, leading to the high energy and carbon
intensity of the economy. The total primary energy supply from fossil fuels is estimated at about
60million tons of oil equivalent (mtoe) composing of 40% oil, 55% gas, and 1.3% coal.

More specifically the Ministry of Electricity and Energy pursues a power development strategy that
aims at: (i) increased use of efficient fossil-fuel generation technologies (CCGT and supercritical
steam boilers); (ii)large scale development of Egypt’s renewable resources with the goal of having
20% of its energy generated from renewables by 2020; and (iii) stepping up efforts for more efficient
consumption of electricity. Nevertheless, Egypt is facing an unprecedented challenge in the energy
sector where it has to respond to the rapidly increasing energy demand, limited and declining
production of crude oil, and an increasing awareness regarding the impact of energy consumption on
the local and global environments.
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Oil, Egypt had a rather significant level of oil export through the 1980s and 1990s. Total oil
production, however, has declined since the country’s 1996 peak of close to 935,000 barrels per day
(bbl/d) to current levels of about 685,000 bbl/d. On the other hand, oil consumption has increased
steadily and has absorbed almost all of domestic oil production since 2007.

Natural gas,has substituted for oil both in domestic use and in export of energy. Gas accounted for
about 50 percent of primary energy demand in 2009 while the share of oil stood at 43 percent.
Production of gas has nearly tripled between 1998 and 2008. In 2009, Egypt produced roughly 60
billion cubic meters (bcm) and consumed 42 bcm. The electricity sector is the dominant gas
consumer, accounting for 56 percent of the total gas demand. The Government has aggressively
pursued use of gas since the early 1990s, not only in power stations but also in industry through fuel
switching programs.. The industrial sector consumes about 11 percent of total gasconsumption while
fertilizer and cement industries are also large consumers, accounting for 10 percent and 8 percent,
respectively. The petroleum sector uses a substantial amount of gas for own use and re-injection and
accounts for 5 percent of total gas consumption. Gas is delivered to the residential sector through
low-pressure pipeline distribution systems and in LPG cylinders supplied by retailers. Combined, they
account for 2 percent of the total gas demand but expected to grow at a fast pace (about 15 percent
p.a.). Finally, the use of compressed natural gas (CNG) in vehicles accounts for about 2 percent of
total gas consumption. Currently there are about 60,000 vehicles converted to run on CNG, and
Egypt now has the eighth largest CNG fleet in the World.

Since the early 1990s, gas reserves have been quadruple. Egypt’s estimatedproven gas reserves
stood at 58.5 Tcf in 2009, making thecountry the third highest in Africa after Nigeria.

A number of policy decisions have led to the prominentrise in domestic gas consumption in Egypt.
Althoughdomestic gas prices were low, the government offeredthe upstream producers substantially
higher prices inorder to create the incentives necessary for upstreamproducers to develop existing
reserves and explore fornew gas reserves. It is important to note that theGovernment intends to
phase out subsidies over time,and has already raised aggressively the price of gas to
certain customer groups.

Renewable Energy, represents animportant option for the change in energy mix. In 2009, renewable
energy, mainly hydropower, accounted for 12 per cent of Egypt’s electricity generation.
Governmentpolicy has consistently emphasized hydropower, but there is a view that most potential
hydro resources have been already developed. Egypt’s hydropower potential is about 3,664 MW
with an estimated energy of 15,300 GWh per annum. There are currently five main hydropower
generation locations, all of which located on the River Nile. Almost all the electricity generation

46

comes from the Aswan High Dam and the Aswan Reservoir Dams. TheAswan High Dam power project
has a theoretical generating capacity of 2.1GW, although low water levels often prevent it from
operating anywhere near design capacity. An ongoing refurbishment program is expected to extend
the operational life of the turbines by about 40 years and increase generating capacity at the dam to
2.4GW. The remaining hydropower sites are considered very modest when compared to the Aswan
sites.

Among other renewable resources wind and solar energyoffer significant potentials. Egypt is
endowed with an abundance of wind energy resources especially in Suez Gulf area which considered
one of the best sites in the world due to high and stable wind speeds. The West of Suez Gulf Zone is
the most promising sites to construct large wind farms due to high wind speeds which ranges
between 8-10 meter/second in average, proximity to load centers and transmission infrastructure,
and availability
of large uninhabited desert area. There are also other promising sites having wind speed of 7-8
meters/second in the east and west of Nile river near BeniSuef and MeniaGovernorates and ElKharga Oasis in the New Valley Governorate.
Solar energy is also rather abundant. Due to its geographic location, Egypt enjoys sunshine all year,
with direct solar radiation varying between 1,900 KWh/m2/year and 2,600 KWh/m2/year.
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Installed capacities of generation power plants:
The total installed capacity reached 29074 MW in 30/6/2012, according to the annual report of
Egyptian Electricity Holding Company "EEHC" (2011-2012).


By type of generation (MW):



By the type:

Energy consumed according to different sectors:
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Energy sold by purpose (GWH):

International electrical interconnection:
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4. Institutional support for the development ofrenewable energy
The presence of complementary energy institutions with a well-defined mandate are an advantage
for the investor. They facilitate the co-ordination of renewable energy measures. In Egypt, there are
several such bodies.

The Egyptian Supreme Council of Energy (SCE)
The SCE is the ministerial committee guiding and overseeing the energy sector in Egypt. The SCE was
established in 1979; the 2006 decree has substantially reinforced its power to become the highest
policy-making body in the energy sector in Egypt. It brings together 12 ministers in the following
areas: Defence, Finance, Petroleum, Electricity, Economic Development, Environment, Investment,
Housing, Trade and Industry, Transport, Intelligence and Foreign Affairs. It provides guidance to
reform the energy sector and establishes and implements the national energy strategy. Its main
activities include the issuing of decrees to support renewable energy development, removing market
barriers such as reforming subsidies, and supporting market initiatives through incentives schemes.

The New and Renewable Energy Authority (NREA)
The NREA was established in 1986 by the Egyptian government to act as the national focal point for
developing renewable energy technologies in Egypt on a commercial scale and implementing
renewable energy programmes within the framework of its mandate which includes:
 Providing energy data, resource assessment and technical support to assist in the feasibility
studies of potential renewable energy projects. For example, it published the Wind Atlas in 2005
in co-operation with the National Laboratory RESO (Denmark).
 Implementing renewable energy projects.
 Setting up Egyptian standards for renewable energy equipment and systems along with testing
and certifying renewable energy-related apparatus and equipment.
 Organising training, upgrading courses and workshops both independently and in co-operation
with international partner organisations.
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Promoting technology transfer and development of local manufacturing of renewable energy
equipment and information dissemination.

The Egyptian Wind Energy Association (EGWEA)
EGWEA is an umbrella organisation representing the wind energy sector in Egypt. It promotes the
development of wind energy principally in Egypt but also in developing countries in general. It also
focuses on wind energy solutions – either grid-connected and/or stand-alone systems – which
benefit local communities. EGWEA is a pro-active global network of all relevant stakeholders involved
in the field of wind energy. It facilitates the exchange of technical information, expertise and
experience among its stakeholders by conducting studies, providing information on tenders and
conferences and organising workshops for interested parties.

5. Energy Strategy in Egypt
National strategy up to 2020
Egypt’s role emerged during the past few years as a regional leader in the field of exploiting wind
energy in electricity generation in the Middle East & Africa. In this sense and in line with the general
framework of energy policies in Egypt, the Supreme Council of Energy in Egypt announced the
strategy for the electricity generation based on diversifying energy sources of production,
rationalizing the use of energy and expanding use of renewable energy sources as a component of
energy provision.
The strategy, which was approved in February 2008, aims to:
 Contribution of renewable energies by 20% of the total electricity generation by the year 2020.
 The share contribution of the grid-connected wind power will be 12% of the total electricity
generation, i.e., reaching more than 7200 MW grid-connected wind farms while the remaining
will be from mainly hydro and solar energies.

Egyptian solar plan
In July 2012 an Egyptian Solar Plan has been approved by the Cabinet which targeting to install about
3500 MW by 2027 (2800 MW CSP + 700 MW PV) with private investment share of 67% including
enhancement of relevant local industry.

6. Renewable Energy in Egypt
A. Solar Energy
Egypt is located in the world’s solar belt countries and has
excellent solar resource availability. The NREA (New and
Renewable Energy Authority) issued in 1991 a solar Atlas.
According to it, Egypt has a high intensity of global
horizontal solar radiation ranging between 5.2-7.1

an
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kWh/m²/day from Northern to South-Western part of the country, which means that annual global
radiation varies between 1,900-2,600 kWh/m²/y. The total sunshine hours range between 3,200 and
3,600 hr/year.
A solar obligation was introduced in 1987, which called for new residential buildings to consider the
use of solar water heaters and include the design for their use and authorizing agencies have to
verify the use of solar hot water heaters (by the Minister of New Communities, Housing and Utilities,
(decree N. 401/1987). However, the solar obligation is not generally applied or enforced.

Solar water heater market
During the 1980s, the Ministry of Electricity & Energy imported 1000 solar flat plate water heaters
with different capacities. They were installed in different places in order to initiate a market for solar
water heaters and to increase the national awareness of the benefits and advantages of solar heaters
utilization.
In Egypt, about 400,000 solar water heating units with a total collector surface of 800,000 m2 (560
MWth), are estimated to be in place. Solar collectors are mostly used in new residential
developments (36% in 2009). Several
solar
initiatives have been proposed over the
years,
mostly under the framework of
international
co-operation
programmes. One of the most recent
projects is called EGYSOL and is being
implemented within the framework of
the
“Mediterranean Renewable Energy
Programme” (MEDREP), initiated by the
Italian
government. EGYSOL intends to
promote collective solar water heating
installations in the Red Sea and South
Sinai
tourist resorts and other buildings in
the
service sector. The project is managed
by
UNEP in co-operation with Egypt’s New and Renewable Energy Authority (NREA) under the direction
of the Italian Ministry for the Environment, Land and Sea. A fund of USD 500,000 is used to grant a
capital cost subsidy of 25% (up to USD 100/m2) and a decreasing maintenance cost subsidy over a
four-year term. The initial objective is to install 4,000 m2 of solar thermal for hot water demand., 95
funding applications had been submitted. 15 projects with surface of more than 1,600 m2 have been
completed. The average payback period of these running systems is around four years and half, thus
making these investments more profitable compared to other countries in the region.
The Solar Egyptian Development Association (SEDA) has been established as an outcome of the Solar
Water Heater (SWH) Innovation Network which was developed by the Egyptian German Private
Sector Development Programme (PSDP). It is a platform representing all stakeholders in the Solar
Thermal industry; government, private sector, system designers, installers, manufacturers, traders,
industry experts, academics, research and development.
There are about 20 Egyptian companies working in the of manufacturing, importing, distribution and
installation of solar water heaters.
Kuraymat 140 MW Integrated Solar Combined Cycle Power Plant
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The project site is at Kuraymat, it locates nearly90 km South Cairo.
The project based on parabolic trough technology integrated with combined cycle power plant using
natural gas as a fuel.
The project is one of 3 similar projects that are being implemented in Africa (Morocco, Algeria and
Egypt), and mainly depend on integrating solar field with combined cycle.
The capacity of the project is : 140 MW including solar share of 20MW, It has been operated since
July 2011.
The project aims to:
1- Exploitation of the abundant solar resource by technically matured technology.
2- Improving the local capacity to undertake such projects throughtechnology and knowhow
transfer.
3- Enhancement of the local industrial capabilities.
4- Creation
of
new
job
opportunities
in
the
relevant

fields.
Technical data
Total Capacity (MW)

140

Capacity of solar Island (MW)

20

Net electric energy (GWhe/a)

852

Solar electric energy (GWhe/a)
Fuel saving du to the solar portion (T.O.E / a)

34
10000

Future Projects
The fifth years plan (2012-2017) includeimplementing 100 MW solar thermal power
plant as solar energy projects is considered acorner stone in disseminating renewable
energyutilization.
KomOmbo site was selected to host 100 MWSolar Thermal Power Plant Project.
The consultant was selected in June 2011 inorder to conduct the project feasibility study.
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Photovoltaic Systems
The total installed capacity of PV systems in Egypt is around10 MW for lighting, water pumping,
wireless communications,cooling and commercial advertisements on highways. They are used at
rural and remote areas of small scattered loads which are far away from national grids.
NREA signed a protocol for co-operation with the ItalianMinistry of Environment, Land and Sea to
electrify tworemote settlements in Matrouh Governorate by PV systems and the project consists of:
− Lighting of 100 houses and 40 street light units.
− 1 school and (3) mosques.
− 2 medical clinic units.
The project has been completed and operated sinceDecember 2010.
First grid connected type photovoltaic power plant has been built in November 2011 by Arab
organization for Industrialization (AOI). The plant has 500KW fixed frame modules and 100KW 2-axis
sun tracking system.

Future Projects
1- 20 MW solar Plant in Hurghada in co-operation with JICA:
A feasibility study has been conducted at the end of 2012 and it's planned to start operation of the
project in 2016.
2- 20 MW solar plant in komombo in co-operation with French development agency (AFD).
A presidential decree was issued on 2012 to allocate land about 15 Km2 at KomOmbo, the
announcement of the request for prequalification was issued to select the consultant for preparing
the feasibility .The project is planned to start in 2017.

B. Wind Energy
Egypt Wind Atlas was issued in December2005 in co-operation with RISO laboratoriesof Denmark,
and Egyptian MeteorologicalAuthority (EMA). It aims to indicatethe areas with high wind speed
which isqualified for wind energy projects.
The Atlas concluded that, there are manypromising
with high wind speeds inthe Gulf of Suez; some areas
located onboth sides of the Nile River, and some
areasin Sinai.

areas
are

These areas are qualified for hosting theestablishment
large-scale wind energyProjects.

of
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Since 2001, series of large scale wind farms were established with capacity of 550 MW in cooperation
with Germany (KFW), Denmark (DANIDA), Spain and Japan (JICA) through soft loans.

Future Projects


Governmental projects (1340 MW)
200 MW, in Cooperation with Germany & EU& EIB
220 MW, in Cooperation with Japan (JICA)
120MW, in cooperation with Spain.
200 MW, with MASDAR
200MW,in cooperation with Germany, AFD, EIB, EU.
200MW, in Cooperation with Germany, AFD
200 MW, in Cooperation with Japan (on the Nile Western Bank).



Private Sector projects (1470MW)
250 MW wind farm (private Sector) on a BOO basis in the Gulf of Suez, 10developers were
short listed in Dec., 2009,the measurements campaign has been completed, it's planned to
operate the project by Mid of 2015.
500 MW wind farm (private Sector) on a BOO basis in the Gulf of Suez, the prequalification
documents for the 2nd competitive bid for 500 MW wind farm, in 2 phases (2x250 MW), will
be announced during the next few months.
120 MW, in cooperation with Italian Company to supply electricity for its owned factories in
Egypt and it is under implantation .
600MW wind farm in the Gulf of Suez,NREA announced for availing 6 pieces of land each one
15 km2 in Suez Gulf for establishing 100 MW wind farm project for each piece of land based
on auction system, to build & operate wind power plants to satisfy their electricity needs or
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to sell electricity to other consumers though the national grid,the land will be availed to the
investor against at least 2% of the annual electricity generated or its value from the project.

7. Main incentive mechanisms used in Egypt
To ensure the involvement of the private sector in realising the goal of 20% of generated electricity
by renewable energy by 2020, the Supreme Council of Energy in Egypt has established a
comprehensive incentive scheme targeting private sector needs through the adoption of a new
electricity law in April 2007. It was completed by a set of resolutions in July 2009. Two incentive
mechanisms, detailed below, have been adopted to increase private sector participation in the
development of renewable energies.

Competitive bidding
The government's renewable energy strategy was approved in February 2008. Its aim is for
renewable energies to contribute 20% of total electricity generation by the year 2020. The target
share of grid-connected wind power is 12% of total electricity generation, representing about 7 200
MW total capacity. The remainder is to come from hydropower and solar power.
To implement the strategy, the Egyptian Electricity Transmission Company (EETC) has been granted
permission by the central authorities to issue ten international tenders requesting the private sector
to produce 250 MW of wind energy power for a total capacity of 2500 MW of renewable energy.
Under Build-Own-Operate (BOO) agreements, the private investor shoulders the cost of the project,
constructs, operates and owns the wind plant and is required to sell the energy to the national
electricity company.
The selection of competitive bids takes place in two phases. Phase 1 corresponds to the prequalification of renewable energy projects based on the experience and the financial status of the
investors. During this one-year period, precise wind measurements, soil testing and assessment of
the environmental impact are undertaken. Phase 2 is characterised by the launch of the wind
projects. In May 2009, a short list of investors submitted their pre-qualification documents for the
first competitive bid for a 250-MW wind farm based on the BOO scheme. The bid evaluation favours
proposals with a higher share of locally manufactured components. Competitive tenders of wind
projects are expected to be launched regularly until 2017 to achieve the government's energy target
by 2020.
The NREA of Egypt is the single point of interface dealing with requests for private generation of
renewable energy and land-related issues to ensure timely management of permits and resources.
The different incentives attached to the bids are available on the website of the NREA. They include:

Power Purchase agreement (PPA)
Under such contracts, the Egyptian Electricity Transmission Company (EETC) guarantees to buy the
electricity for a 20-25 years period at a tariff set on a case-by-case basis between the grid operator
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and the power producer. The tariff that the national electricity company pays to the private investor
is set up in foreign currency. A portion covering operation and maintenance costs is settled in local
currency. The Central Bank of Egypt guarantees all financial obligations contracted by the EETC.
Green certificate
Investors receive the carbon credits associated with the project and can trade them on the
international market.
Customs duty incentives
All renewable energy equipment and spare parts are exempted from customs duty.
Access to the grid
The authorities are in charge of the connection of the electricity generation site to the national
electricity network and allow companies to use it.
Land allocation on favourable terms
In May 2010, the government allocated more than 7 600 square kilometres of desert land for
implementing future wind projects and delivered all the permits for land allocation to the NREA. The
government also decided to base the price of the land used on the electricity production of the wind
plant: the investor's lease payment for land use is equivalent to a certain percentage of the annual
energy generated from the project to be decided by the government.
Feed-in tariffs (FiT)
Egypt plans to implement FiTs for small and medium projects with maximum capacities of 50 MW for
a total renewable energy generation of 2,500 MW. The objectives of this mechanism are first to
support the local private sector while maximising the impact on the local economy. Second, it
encourages energy-intensive industries to produce their own energy at a competitive price and thus
reduce their carbon footprint. The FiTs are expected include the following incentives:

Incentive tariff
The tariff is proposed by the Egyptian Electric Utility and Consumer Protection Regulatory
Agency and approve by the Supreme Council of Energy. It takes into consideration the cost of
the renewable energy technology and the energy capacity in the area. Depending on the
renewable energy area, different tariffs are proposed.
Guaranteed tariff
The EETC guarantees to buy renewable electricity from selected participants for a fixed
maximum quantity for 15 years.
Access to land
The EETC has already allocated desert land to renewable energy projects under the FiT scheme. The
land is provided to the selected participants.
Financial guarantee
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The Central Bank of Egypt guarantees all financial obligations contracted by the EETC.
Green certificate
Investors receive the carbon credits associated with the project and can trade them on the
international market.

8. Situation ofenergy conservation
•

•

•

•

Electrical Energy consumption has tremendously increased during the past years making the
issue of energy efficiency and conservation a must to face this growing demand and improve
the environmental conditions through reducing greenhouse gas emissions as a result of
reducing the amount of fuel consumption in power stations.
The power sector, within its achievements towards energy efficiency improvement and
conservation, has developed the National Energy Efficiency Action Plan (NEAP) for the period
2012-2015.
The NEAP has been approved by the Cabinet in 11/7/2012, it includes measures aiming to
improve energy efficiency of end users in some sectors of consumption and will be
implemented in cooperation between the Ministry of Electricity and Energy and other
ministries: Ministry of Industry and Foreign Trade, Ministry of Housing , Ministry of Local
Ddevelopment, Ministry of Tourism.
The NEAP has set a target to achieve a cumulative energy savings of 5% of the average last
five year consumption.

NEAP Measures:
Residential Sector: Measures include use of efficient lighting and high efficient household
appliances. In year 2010/2011, the consumption of the residential sector has reached 41% out of the
total consumption, out of this consumption 30% is consumed for lighting purposes and 70% for the
use of electrical appliances and especially air conditioners in summer.
What has been achieved:






12 million compact fluorescent lamps have been sold through the electricity distribution
companiesfor half of their price and a guarantee period of 18 months, 3 million lamps are
under selling withthe same conditions. The target is to sell more 12 million lamps during the
NEAP period.
Energy efficiency standards and labels have been developed for 5 household electrical
appliances(refrigerators, automatic washing machines, air conditioners, electrical water
heaters, compactfluorescent lamps and electronic ballasts) Ministerial decrees have been
issued for adoption andenforcement, and testing laboratories have been erected at the New
and Renewable EnergyAuthority.
Through the NEAP standards and labels will be developed for more electrical appliances,
theMinisterial decrees will be reviewed and amended to ensure enforcement, more over the
testinglaboratories will be upgraded and extended to test the new appliances for which
standards andlabels have been developed.
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A guide book has been prepared to assist consumers in adopting energy efficiency measures
andconservation in order to reduce electricity consumption in the residential sector.

Public Utilities and Governmental Buildings
Improving efficiency of street lighting:




Street lighting consumes 4.9 % of the total energy consumption. Upon recommendation of
the Supreme Council of Energy dated 11/3/2009 and resolution of the council of governors
regarding improving energy efficiency of street lighting a program has been Implemented for
replacing the 400,250 watt sodium lamps, mercury vapor lamps and incandescent lamps by
high efficient 250,150 watt sodium lamps or 85,120 watt compact fluorescent lamps without
affecting the light intensity and uniformity of the replaced lamps according to international
norms.
The Ministry of Electricity and Energy is assisting local authorities in tender procedures and in
conducting necessary tests to ensure high quality of the delivered lamps, 340 thousand
lamps have been replaced. The target number of lamps expected to bereplaced during the
NEAP period is 1 million lamps.

Governmental buildings:
Governmental buildings consume about 5%of the total consumption; a study has been conducted to
study opportunities of reducing electricity consumption in this sector, based on study
recommendations:


An energy efficiency code for governmental buildings has been developed and a ministerial
decree has been issued for its enforcement.
 A resolution has been adopted by the Supreme Council of Energy for improving energy
efficiency of governmental buildings.
 Electricity distribution companies implemented energy efficiency projects in buildings
belonging to the power sector or within the geographical area of the electricity distribution
companies.
 The Energy Efficiency Improvement GEF/UNDP project executed by the Ministry of Electricity
and Energy has implemented energy efficiency pilot projects in some governmental buildings
(Ministry of Irrigation and Water Resources) and achieved 17% savings through replacing
lighting systems by more efficient ones.
 Capacity building and training sessions have been provided to employees of governmental
buildings in the field of energy efficiency audit and efficient lighting.
During the NEAP period, improving energy efficiency of governmental buildings will be implemented
on a larger scale to include at least two buildings belonging to each of the Ministries.

Testing and Research Center
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The Center for Research and Test renewable energy, which was created in collaboration with the
European Union and Italy to complete the studies and research necessary to develop equipment,
systems and testing the standard for performance, quality and environmental impacts and
certification of renewable energy equipment.
The center includes a set of integrated advanced indoor
and outdoor laboratories for testing and certification of
renewable energy equipment (solar, wind & biomass).
The Center is also entrusted to serve the Egyptian energy
efficiency standards & labeling program through specialized
laboratories for refrigerators, washing machines, air
conditions and lighting units.
The center works through the quality system according to
the standard ISO 9001/2000 and ISO / IEC 17025 from the
National Council for approval.
By applying standards and Labeling to home appliances,
We expect a great Impact on National economy by saving about 20 % from energy consumed in
home appliances in addition to :
− Protecting the Egyptian market from low efficient products .
− Bringing benefits to the consumer through less spending on electric bills.
− Decreasing of GHG emissions
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9. Conclusion
Egypt urgently needs to address the demand side for RE technologies in order to create the basis for
a long-term market growth in the wind and solar energy technology sector. Demand side policies are
important measures which complement the policy framework for the supply side (industrial support
policies). Only if both sides are addressed simultaneously, through a comprehensive policy
framework, a sustainable development of national renewable energy technology industries will be
possible.
The portfolio of possible demand side policies comprises financial and non-financial instruments
which either opt for enhancing the overall framework for RE deployment or aim directly at increasing
the local content in RE applications. Major target groups, in this context, are developers of largescale RE projects, commercial and industrial consumers (notably in the industrial, touristic and
agricultural sector) or private households as well as the national RE manufacturers and servicing
companies (large as well as small- and medium sized companies).
However, demand side policies in the field of RE do not have a track record in Egypt; very few
instruments exist in this field and partly negative experiences have been made in the past (e.g. an
unsuccessful try to introduce a use obligation for solar water heaters). Also the impact of the existing
measures (e.g. the custom duty exemptions, public procurement rules and RE tendering procedures)
is, to some extent, disputed and a coherent framework is still lacking. A deficit in this respect has
been mentioned by numerous local stakeholders in the course of the analysis.
Therefore, Egypt could benefit from experiences gained in other countries (emerging as well as
industrialized countries) that applied different measures to stimulate the demand for RE
technologies. Drawing from such international experience, a number of key aspects can be identified.
Building on such experiences to develop existing ideas and initiatives in Egypt further will help to
create incentives and favourable framework conditions for the application of wind and solar
technologies on the demand side.
Egypt aims to increase the contribution of renewable energy sources up to 20%of power generation
sources by 2020. With regard to RE, the government is working to promote the use of wind power,
solar power, nuclear power and the like. In addition, the government set in place electric power
distribution grids including connections with surrounding countries. But it is forecast that even these
efforts will not be enough to achieve the government's targets. Although the governmentis starting
to be more aware of the importance of promoting EEC, it is being handled merely as one of a large
number of policies. A variety of efforts are being carried out by the various ministries, centering on
the organization set up in the Cabinet of Ministers.

61

List of useful background material



Annual report, Egyptian electricity holding company 2011/2012.



Annual report, New & renewable energy authority (NREA) 2011/2012.



Policies to support private investment in renewable energy in the Middle East and North
Africa,MENA-OECD(Organization of Economic Co-operation and Development) Investment
Programme, 2012.



Power sector in brief,ORNA, 2010.



Mega-Trends Affecting the Future of Wind and Solar Energies in Egypt, Lahmeyer 2012.



FR on preparatory survey photovoltaic power plant projectin A.R.E , JICA 2012.



Fact-finding study project on energy conservation in industrial sector in A.R.E, JICA, March 2010



http://www.iea.org

62

App3 Studies on Energy policy issues in Italy

1.

Territorial market study

1.1
The Energy Mix in Italy
Italy covers an area of about 301.338 km2 with 60,626,442 inhabitants (2011) and a population
density of 201/km².The distribution of the
population is widely uneven: the most densely
populated areas are the Po Valley and the
metropolitan areas of Rome and Naples, while
vast regions such as the Alps and Apennines
highlands, the plateaus of Basilicata and the
island of Sardinia are very sparsely populated.
The Italian economic context is, at present,
both difficult and uncertain. After a decade of
very limited growth, the impact of the
economic crisis of 2008 has reduced Italian GDP
by over 5%. The most recent forecasts again
point to difficult growth in the short-term, with
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recovery only expected from end of 2013- beginning of 2014.
The Domestic Primary Energy demand is 187,8 Mtep (Economic Development Ministry 2010) with
the follow distribution: 35,4% civil, 30,6% transport, 23,2% industry 2,2% agriculture and 8,6 %
other uses. The energy sector is highly dependent on imports from abroad as Italy imports the 84% of
its primary energy (2010). This factor has a strong macro-economic impact on the country, which had
an energy bill for 2011 of around €62 billion (net energy imports).
Italy’s energy prices (and especially electricity prices) are indeed, on average, higher than Europe’s
and much higher than those of the United States. This situation can largely be explained on the
grounds of four other structural reasons:
•

the current energy mix, in particular for electricity, is fairly costly because it is based primarily on
gas and renewables;

•

wholesale gas prices are on average higher in Italy than in other European countries;

•

there are a several other costs due to public policies backed by fuel tariffs and widespread
inefficiencies;

historically, Italy has the highest incentives in Europe for renewable production (so that over
20% of the Italian electricity bill (taxes excluded) goes to cover incentives for production from
renewables.
In Italy, energy by itself is an important industrial sector which employs about 470,000 (one of the
few sectors showing growth, with about 36,000 new jobs in 2011). The sector has attained a highly
competitive international position in certain segments, both in traditional sectors (such as
hydrocarbon exploration and production, with the prominent position of ENI group), and in the
“clean-tech” sectors (for example, heat recovery, PV modules, heat pumps, energy efficiency).
•

With limited domestic energy sources, Italy is highly dependent on energy imports. Historically, the
Country has relied heavily on imported oil, much of it from North Africa (mainly Algeria and Libia). In
fact, almost 50% of Italy’s energy comes from oil. Gas accounts for another 30% of energy use. Coal,
hydro and RES provide for most of the rest (Fig. 1 – energy mix in 2009). Amongst the different
energy sources, there has been a progressive increase in the use of natural gas and a reduction on
the dependence of oil derived products. Nuclear option has been substantially abandoned after the
Chernobyl disaster (a possible revamping has been stopped by the recent Fukushima accident). The
use of renewable sources has become also relevant during the last 10 years, with the integration of
wind, solar and biomass plants to the traditional hydro assets.
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The country's total electricity production is 302.570 TWh (Terna 2011) and the share of primary
energy dedicated to electricity production is above 35%. On the other hand the amount of electric
energy imported is 45.732 GWh. The electricity generation mix in Italy is based mainly on gas and
renewables and differs notably from the average European mix by reason of the absence of nuclear
and the low share of coal. Natural gas produces more than half of the total final electric energy.
Among the renewable sources an important source is hydroelectric power, which was practically the
only source of electricity until 1960. Wind and solar power are growing rapidly in recent years thanks
to high incentives. PV solar alone grew more than 300% per year in the past 3 years.
Italy’s economic/political uncertainties have significantly affected the local market for energy-related
products, equipment and systems. At the same time, electric power demand has continued to
increase, causing substantial imports of electricity from neighbouring countries (France, Austria,
Switzerland and Slovenia). Therefore, considering also the national commitment to reduce
significantly the GHG emissions, energy production investments (including incentives to selfproducers), energy source diversification, promotion of energy conservation technologies and
utilization of renewable sources will continue to play a significant role in Italy’s energy plans.
In synthesis, the main Italian programs linked with RES and RUE are directed to:
• reduce GHG emissions;
• improve transport efficiency;
• disseminate RUE and RES culture and technologies.
Despite the continuous spreading of tertiary buildings, the residential sector is still prevailing inside
the civil sector and is responsible of about 20 to 25% of the overall energy demand. This is a quite
remarkable amount and shows the importance of the residential sector as regards energy planning.
1.2
Renewable Energy in Italy
In 2010 the total generation of renewable sources in Italy reached 22,7 Mtep with a value of 12,3%
higher then 2009 representing the 12,2% of total energy consumption. The 75,6 % of renewables
produced in the country is employed in electricity production: of this amount the 66,4% is
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represented by hydroelectric energy, the 12,2% by biofuels (biomasses, biogas, bio-oil), the 11,9 by
wind energy, the 7% geothermic energy and the 2,5% by photovoltaic source.
Gross electric production from renewable sources enhanced from 69,3 TWh in 2009 to 77,0 TWh in
2010, increasing of 7,7 TWh (+11,1%). In 2012 Italy reached the European 2020 goal (26% nearly 100
TWh) producing the 27,1% of Gross Inner Electric Demand with renewable energy. This positive
result arose from all the renewable sources growth.
While hydroelectric energy production was due to the enhancing of water availability in natural basin
not to new infrastructure, the development of the other sources was consequence of new plants,
especially photovoltaic and wind plant, that reached respectively 5,8 GW e 3,5 GW and was built
thank to Italian incentive regime (Energy Account and Green Certificates).
Renewable sources are also used for not electrical purpose, especially heating in civil sector by
firewood and pellets for an amount of 2,1 Mtep in 2010. Also biofuel use has grown strongly in the
italian market. In 2010, to comply with the European duty, 1,4 billion of tons of biodiesel were
consumed in all transport sectors.
1.3
Perspectives for the adoption of the solar CS technology
The solar thermal technologies, after a pioneering phase, with the positive experience of the SEGS
plants in USA, followed by a long period of stagnation, since 2007 have entered a stage of
development, with the construction of many plants of significant size.
The dominant technology is currently the parabolic trough, with almost 90 % of installed power, solar
towers represent almost 10 %, while solar dishes and fresnel collectors have still a more marginal
role. The growth trend in the world CSP market has been maintained also in 2012, with
approximately 81 MW of new installed capacity during last year. The international leading country is
Spain that in 2012 accounted more than 70% of cumulative installations globally. The second most
important market is the USA with over 500 MW of installed capacity at the end of 2012. USA should
reach levels comparable to Spain with more than 1,500 MW that may be commissioned by the end of
next year.
The Italian market has struggled to take off and is now able to count on only 5 MW of experimental
installation of Priolo Gargallo Sicily. In 2012 ENEL started the planning of the first “pure” solar
thermal power plant in Italy, in the province of Catania, that, after the completion scheduled for
2015, should ensure a production capacity of approximately 30 MW. The authorization process for
large plants, due to the complexity of the Italian territory, remains the main problem for the take-off
of the CSP market in the Country. The foreseen of application in Italy of solar thermal technologies in
large-sized plants for the production of electricity were limited, because of the optimal conditions for
their operation are available only in Sicily, southern Puglia and part of Sardinia. Moreover, even in
these regions the use of large flat areas and well served by transport infrastructure and power grids
sometimes collides with alternative uses, such as tourism or agriculture.
Among the alternative applications, the most interesting are mini-CSP and integrated solutions. The
first one are small thermal or cogeneration units (< 1 MW), small collectors, low temperature of the
heat transfer fluid (< 350 °C). The mini-CSP systems, indeed, seem to have real opportunities for
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development in the medium term in the Italian market, as they fit better with the installation
constraints and with the energy demand, and they are subject to a lighter impact analysis. There are
many available industrial sites or landfills, where these plants could be built as a useful way to
rehabilitate the environment.
The integrated solutions consist of solar thermal plants specially configured and optimized to operate
in an integrated manner with other renewable energy sources, typically biomass, to provide
electricity and heat.
One of the strengths of the Country in this sector is represented by a major industrial chain that, with
more than 25 companies across the national territory, operating both on plant engineering,
construction, O&M, and production of components, has been able to structure itself in the absence
of a genuine internal market, turning its attention abroad and taking a role of excellence in the
international market so to be able it to meet the opportunities of the major emerging markets.
One of the peculiar characteristics of the ST is that installation costs can vary greatly as a function of
four factors: (i) the level of incentives; (ii) regulatory limits related to incentives; (iii) the availability of
direct solar radiation , (iii) technology being used.
Incentives and constraints have a decisive influence, sometimes even stronger than the availability of
solar radiation, on the economic feasibility, the system configuration and the operation profile.
Analyzing the regulations currently in force in the world, plants workings in one country, would not
be allowed in another, or they would have different incentives. In Italy, present regulatory
constraints overlaps to the technology offer: as a result of that, the production costs of solar kWhe
spreads in a rather wide range, and investment costs may still vary by a factor of 4.
Another factor that should be taken in account is the recent, the strong development of photovoltaic
technology in terms of production cost, that is threatening the CSP market.
Plant development in Italy is depending upon investors in RET. They are classified into three
categories:
• industrial operators, such as IPP (Independent Power Producer ) and multi-utilities;
• investment Companies, Private Equity funds and financial holding companies;
• real estate investment trusts, insurance companies and asset management companies;
The share of investments due to foreign investors, mainly Swiss, French and Chinese is very
significant, amounting to about 116 MW. In the past three years the number of individual
transactions has increased portfolios of smaller plants and smaller also in terms of overall power.
Industrial operators, investors and policy makers have begun to evaluate possible applications of PV
grid parity, studying solutions that ensure an adequate economic return for investor even in the
absence of tariffs on the energy produced and they are looking for competitive CSP solutions.
The focus of the main operators in Italy, as EPC and System Integrator, is directed towards the
market of management services and maintenance (O&M), which seem more dynamic than the
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development and installation of large plants, that characterized the photovoltaic business in Italy
during 2010 and 2011.

2

Key issues to boost CS market development in Italy

2.1
Policy framework for the development of RES in Italy
In 2013, after a broad public consultation and the engagement with public institutions, research
centres, associations and social partners and with direct and indirect stakeholders in the energy
sector, the Italian Government has drawn the National Energy Strategy (NES) that sets out clearly the
main goals to be pursued in the coming years, that describes the basic decisions to be taken and
establishes the priorities of action in the energy context.
Italy considers Energy Efficiency, Renewable Sources and Emission reduction as top priorities of the
new Energy Strategy. Once the proposed strategy has been implemented, it will enable the system to
evolve, gradually but significantly, and to surpass all the 20-20-20 European targets. The results
expected by 2020 (assuming economic growth to be in line with the latest European Commission
forecasts) are as follows:
•

the wholesale prices of all energy sources – electricity, gas and fuels – will be aligned with
European price levels.

•

expenditure on energy imports will be reduced by about €14 billion/year (from the present
€62 billion), and dependency on foreign supplies from 84% to 67%, thanks to energy
efficiency, increased production from renewables, lower electricity imports and increased
production from national resources.

•

€180 billion will be invested between now and 2020 in the green and the white economies
(renewables and energy efficiency) and in traditional sectors (electricity and gas networks,
re-gasification plants, storage, hydrocarbon development). These will be private investments,
partly supported by incentives, and are expected to generate positive economic returns for
the country. greenhouse gas emissions will fall by about 19%, exceeding the European
targets for Italy, set at 18% below the 2005 emission levels.

•

renewable energy sources will account for 20% of gross final consumption (compared with
about 10% in 2010). This is equivalent to 23% of primary energy consumption, while fossil
fuel use will fall from 86% to 76%. Furthermore, it is expected that renewables will become
the primary source in the electricity sector, equivalent to, or slightly overtaking, gas, to
account for about 36-38% of consumption (compared with 23% in 2010).

primary consumption will fall by about 24% by 2020 compared with the reference scenario
(an estimated 4% below 2010 levels); this exceeds the European objectives of -20%, thanks
mainly to energy efficiency measures.
These results will come with benefits in terms of economic growth and employment, whose overall
impact is however difficult to quantify. These gains will be produced, primarily, by increased
competitiveness in the most electricity- and gas-intensive sectors; savings of resources currently used
to import fuels; substantial investments in the energy sector and in the associated supply industries;
and a revitalisation of research and innovation in the sector.
•
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As regards the long and very-long term (2030-2050), Italy subscribes to the spirit of the European
Roadmap 2050 for a low-carbon economy, which aims to reduce emissions by up to 80%. Recent
decades have shown us, however, that it is difficult to predict developments in technology and the
markets, especially in the long term. Italy therefore intends to adopt a flexible and efficient longterm strategy to pursue its key low-carbon policy. In this, it will focus on and exploit – especially
through research and technological development – any factors that could produce significant
changes (for example, a more rapid cost reduction in renewable and storage technologies, in
biofuels, or in CO2 capture and storage).
The Italian legislation in the past few years has produced several acts and decrees, both at national
and regional level, to govern the adoption of renewable energy sources. The most important are the
following:
•

Guidelines for implementing the Law Decree 29 December 2003, nr. 387: authorizations for
set-up and operation of plants for electricity production from RES and technical guidelines
for the plants.
• Ministry of Economic Development Decree 11 April 2008 and Implementation act: incentives
to the production of electric energy from solar source through thermodynamic cycles.
• Ministry of Economic Development Decree 5 July 2012 (implementing Law Decree n.28, 3
March 2011): incentives to the production of electric energy from photovoltaic solar systems
(Quinto Conto Energia).
• Ministry of Economic Development Decree 28 December 2012: national objectives of energy
saving for distribution of gas and electric energy and strengthening the mechanism of ‘white
certificates’.
• Ministry of Economic Development Decree 28 December 2012: incentives to the production
of thermal energy from renewable sources and to small scale energy efficiency actions
(Conto Energia Termico).
Among there, the Law Decree 29 December 2003, n. 387 “Implementation of Directive 2001/77/CE in
relation to the promotion of electric energy provided by renewable energy sources in the internal
market of electricity” has been the first significant action carried out by the Italian government in the
field of RES. In addition to simplify the authorization process, it has set up the foundations for
introducing incentive systems for RES.
2.2
Policy framework for the development of REEE
Under the EU Directive 2009/28/EC member countries of the European Union are obliged to draft
and submit to the European Commission National Renewable Action Plans (NREAPs) outlining
pathway which will allow them to meet their 2020 renewable energy, energy efficiency and GHG cuts
targets. So Italy in 2010 issued its National Renewable Energy Action Plan (NREAP) with the follow
targets:
•

overall target: 17% of share of energy generated from renewable sources in gross final
energy consumption;

•

heating and cooling: 17% of heat consumption met by renewable sources;

•

electricity: 26% of electricity demand met by electricity generated from renewable energy
sources;

•

transport: 10% of energy demand met by renewable energy sources.
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Below are shown, for the different sectors of renewable energy exploitation, the current support
mechanisms and incentive schemes and those envisaged.
Heating: there are various mechanisms, including indirect mechanisms, in place at national level for
the promotion of renewable energy sources for heating and cooling. The main mechanisms are the
following:
•

tax relief of 55% on costs incurred for the installation of heat pumps, solar thermal systems
or biomass systems (currently in place until the end of 2013);

•

the obligation for new buildings, which are not yet fully operational, to cover a quota (50%)
of their energy needs for domestic hot water with renewable sources, as well as using
renewable energy systems for electricity production;

•

tax relief measures for users connected to district heating networks using geothermal
sources or biomass;

•

the energy efficiency credits scheme, applicable to technologies such as solar thermal
systems, biomass boilers and heat pumps, , including geothermal heat pumps;

•

the incentives to the production of thermal energy from renewable sources and to small
scale energy efficiency action;

• excise duty exemption for solid biomass used to fuel domestic boilers.
Moreover given the rapid rates of growth expected in the use of renewables for heating, over the
next few years the above-mentioned mechanisms must be accompanied by further promotional
schemes aimed at increasing the consumption of heat from the various sources and types of
technology available.
The biomass sector is important, partly due to its specificities, and it will be promoted organically, by
identifying measures aimed at increasing the availability and mobilisation of biomass, directing its
application not only towards electricity generation but also more convenient forms for covering enduse: heat production to meet heating requirements and for cogeneration.

Transport: italian legislation’s main instrument for mobilising renewable energy in the transport
sector is the obligation for parties which make fuels available for consumption for automotive
purposes to also make a certain proportion of transport biofuels available for consumption
(biodiesel, bioethanol and its derivatives, ETBE and biohydrogen, under current legislation). In 2010,
those subject to this obligation must use a quantity of biofuels equal to 3.5% of the total energy
content of the conventional fuel fed into the network in 2009.
Looking to the future, the intention is to take action mainly through the obligatory minimum quota,
in line with sustainability criteria and taking into account second- and third-generation biofuel
development, as well as the social sustainability of biofuels.
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Electricity production: the principal support mechanisms in force for electricity production from
renewable sources are the following:
•

incentive schemes for electricity produced by plants using renewable sources through
the green certificate scheme, based on a minimum quota of new electricity production
from renewable sources;

•

incentive scheme based on fixed all-inclusive tariffs for electricity fed into the grid by
renewable energy plants with a maximum power output of 1 MW (0.2 MW for wind
energy), as an alternative to the green certificates;

•

incentive scheme for photovoltaic and solar thermodynamic plants through the feed-in
tariff mechanism;

•

simplified means of selling energy produced and fed into the grid at fixed market prices;

•

possibility of placing greater value on energy produced through the net metering
mechanism for plants with a maximum power output of 200 kW;

•

dispatch priority for renewable sources;

connection to the electricity network within preset deadlines and under advantageous
conditions for plant operators.
Moreover the following measures are proposed:
•

•

increase in the minimum quota for electricity from renewables to be made available on
the market, through methods and within deadlines suitable for the new European
targets;

•

regular reviews (already provided for by current regulations) of the multiplication
factors, all-inclusive tariffs and the feed-in tariff for solar energy, in order to take into
account the expected reduction in component and plant costs;

•

possible methods for stabilising the price of green certificates, such as the introduction
of a “price fluctuation margin”, which could provide more certainty for investors and
allow better planning of resources and effects on the pricing system and tariffs;

•

improvement of the current monitoring of trading and information on prices, with the
development, in particular, of a regulated futures market for “environmental” securities,
in order to allow more far-sighted buying and selling strategies, absorb any temporary
excess supplies more efficiently and avoid administrative market balancing;

•

with regard to biomass and bioliquids: possible introduction of priority allocations for
purposes other than energy production; if biomass and bioliquids are to be allocated for
energy production, there should be discrimination between those to be allocated for
heat production or use in transport and those to be allocated for electricity;

•

placing greater value on imported electricity which is declared renewable for the
purposes of national targets.

As far as concerns electricity network there are measure in place aimed at facilitating the connection
of renewable energy plant to the electricity network. However significant modernisation and
expansion programme are envisaged in order to allow:
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•

connections to power plants, in particular photovoltaic and wind power plants. The
regions of southern Italy and the Italian islands have the greatest potential for such
plants, but do not currently have a network infrastructure suitable for the expected and
desired developments;

•

energy dispatch, in particular for wind farms of considerable size connected to the
electricity network;

•

the spread of distributed generation;

interconnections between Italy, with new electricity infrastructure, and countries in
North Africa and the Balkan region.
The streamlining of authorisation procedures represents an important step in the development of
renewable energy sources. Italian legislation simplified the authorisation procedures for plants
generating energy from renewable sources and the related infrastructure, allowing a single
authorisation which covers all the works to connect the plants to the electricity network and the
other network infrastructure, including infrastructure used to improve the dispatch of the energy
produced.
•

Moreover Italy aims to further develop its cooperation with EU Member States and countries outside
and EU, allowing the development of initiatives which could also contribute to Italy’s fulfilment of its
renewable energy use obligation. Given Italy’s geographical position, agreements could target the
Balkan region as a priority, continuing the work that has already started there, and the North African
countries closest to the Mediterranean Sea.
The development of renewable energy production is and will be supported by current and future
research efforts to lead to solutions capable of ensuring growth in the use of renewables, reductions
in costs and the development of industrial and employment opportunities. Several research program
has been implemented in Italy concerning renewable energy such as:
•

Industry Programme 2015. The “energy efficiency” sub-programme makes resources
available for innovative projects, particularly in relation to photovoltaic and wind
energy.

•

System research in the electricity sector. The 2009-2011 three-year plan makes more
than €200 million available for projects by research organisations and companies, a
significant portion of which is aimed at renewables. The structural and continuous
availability of resources makes this plan particularly valuable in the pursuit of
medium- and long-term objectives.

•

National operational plan for research and competitiveness, within the Community
Support Framework Horizon 2020. Within scientific and technological areas of
strategic importance, this plan identifies the development of sectors which are
coherent with the priority research areas identified at Community level. These
include distributed generation, cogeneration, solar power, waste, biofuel,
geothermal power, electrochemistry, rational energy uses, emissions reduction, and
more.

•

Ministry for Agriculture, Food and Forestry call for bids for research funding for the
bioenergy sector. This call for bids makes resources available for research projects
relating to the following subjects: optimisation of existing sectors using agronomic
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and genetic research and life-cycle assessments, development of manufacturing
processes to obtain second-generation biofuels, development within the biodiesel
sector of programmes to recover by-products, development within the biogas sector
of programmes to recover waste products and the optimisation of biomass
fermentation.

In general, the Italian Government intends to direct and expand the research and development
support schemes, with the aim of strengthening Italian industry’s competitiveness in those
technologies and applications for which, given the significant potential for propagation, there is a
production structure equipped with the necessary know-how for further development.

2.3
Policy framework for the development of RES in Sicily
Legislation in Sicily on the adoption of RES is mainly founded on the following acts:
•
•
•
•

Decree of the President of the Region 9 March 2009, n. 13.
Approval of Regional Environmental and Energy Plan (P.E.A.R.S.).
Decree of the President of the Region 18 July 2012, n. 48.
Implementation and Adoption of Guidelines envisaged in the Ministry Decree of 10
September 2010.
• Decree of Regional Councillor for Industry of 16 April 2007 «Call for assigning
contributions for the realization of thermal solar programme», regulating procedures
for applying for the allocation of public funds for the installation of solar thermal
systems.
• Institutional Framework Agreement in the field of energy production from renewable
energies, signed between the Ministry for Environment and Territorial protection
and Sicilian Region on 7 May 2002.
Due to the average duration of the authorization process, Sicily has been characterized by a delay in
the uptake of renewables, but further to the adoption of the national guidelines that introduce
different types of simplified procedures for small plants, the region is now able to catch this
opportunity of development.
Through the complementarity between regional planning and EC programs implemented through
ERA-NET and in line with the strategic plan for technologies in the energy sector (SET plan), Sicily
could host in the next future experimental fields for CPV and CSP.
Neither in Italy or in Sicily there is a map showing suitable areas for renewable energies. Our
reference is the combined provisions of different laws about landscape and environment.
In compliance with the national guideline of D.lgs 387/2003 Sicilian Region through an internal
regulation has planned a map of suitable areas for the next future; but it doesn’t exist currently.
As it concerns Conto Energia, there is no more feed-in- tarif for PV market in agricultural lands, but
only the possibility of grid parity. In Sicily it is possible to build a distributed net of CSP (with feed-intarif) or PV (grid parity) plants of medium/big size 5-10 MWe (during the next 3 years at least 5).
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The Sicilian Region implements energy policies mainly through the Department of Energy, the
Department of Infrastructures and the Department of Productive Activities (partner of STS-Med).
The Department of Productive Activities deals with applied research and innovation in productive
processes, assistance for productive activities start-up and development, promotion and
management of productive districts and technology clusters, internationalization of local companies.
SMEs are the main target of tailored incentives for research, innovation and networking to foster
their growth and competitiveness. The Department manages several ERDF funding schemes which
directly or indirectly support projects on boosting innovative systems and tools for energy production
from renewable energy sources.
These funds are leveraging PV and CSP innovation, financing partnerships between RTD performers
and private companies operating in Sicily:
 Measure 4.1.1.1 (overall financial capacity of euro 113.462.149,63 through ERDF): It funds actions
to support industrial research and experimental development activities in connection with supply
chains, technology and manufacturing districts in areas of potential excellence that experience a
high degree of integration between universities, research centers, SMEs and large enterprises.
In June 2011, the Regional Council has admitted to funding about 50 projects up to an amount of
euro 59.987.384,74, about 10 of which in the energy field (notably solar and other renewable
sources) with an allocation of about 14 millions Euro
 Measure 4.1.1.2: It provides support for experimental applications and process innovation and
organizational in different policy areas. More than one hundred projects have been approved last
December 2011 for a total amount of 30.894.793,90, out of which about 4 MEURO have been
allocated to projects in the field of renewable energies.
 Measure 5.1.1 (overall financial capacity of € 142.117.674,80): It funds: (i) the implementation of
common services (promotion, marketing, logistics, information services, environmental
certification, product branding, relations with the public administration, etc..) targeted to districts
or clusters, to promote technical assistance services to small businesses, especially within supply
chains; (ii) integrated measures of eco-innovation in production processes (energy and water
savings, reduced air emissions, reduction of waste generation), within industrial clusters; (iii)
supply chain development plans, which have been admitted to funding allocating about 40 Meuro
(>10 millions to the energy sector).
The Regional Plan for ERDF funds 2014-2020 takes into account the lessons learnt from previous
planning period, namely:
the increase of production of renewable energy in the Region from 2,5% in 2005 to 11% in
2011
• the increase of energy consumption covered by renewable energy from 1,9% to 13,4%
• the expenditure under Structural Funds for energy under the expectations for the most
innovative measures
• low participation of SMEs in the budget line targeted to set up productive chains in the
field of RES (mainly due to technical complexity of investment)
• the need for public building improved energy efficiency which has not been met so far.
The general guidelines for PEARS implementation, the Position Paper from the European Commission
and the partnership document resulting from a participative process, converge on some core
objectives for regional planning 2014-2020:
•
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a) the decrease of CO2 emissions and other gas impacting on climate change
b) the increase of energy percentage produced through renewable sources
c) the reduction of energy consumption
d) the exploitation of energy potential not fully unlocked.
The contribution of renewable energy sources to the production of electric energy has been rapidly
increased, especially in the field of PV and wind energy (less stressed for hydroelectric and biomass).
None the less, some crucial areas still exist:
a) CO2 emission level in 2011 slowly decreased as compared to 2009 (<4%)
b) significant delay to achieve the objective of production of electricticy from
renewables envisaged in Kyoto Protocol;
c) dominant presence of plants that use oil products and solid fuels with values still very
high;
e) decrease of the positive trend in the realization of electric energy production
plants from wind source in 2011 and in the realization of electric energy production
plants from PV in 2012.

2.4
National and regional incentives to solar technologies
With particolar reference to the photovoltaic systems, 5 decrees regulating the socalled “Conti
Energia”, approved over the years, have acted as catalyzers for reaching the grid-parity which as a
matter of fact is already in force for plants up to 200 kW and beyond 5 Mw. The plants up to 200 kW,
due to on-site exchange (a standard that enables to use the network as a storage system which
returns energy back beyond the daily hours) makes it more cost effective to build up a photovoltaic
system even without any financial incentives. As for the plants over 5 MW, the energy selling at a
market fee just makes it cost effective to invest.
The introduction of “Quinto Conto Energia” has deeply changed the rules of the game in the Italian
photovoltaic system. On the one hand, it has greatly reduced the incentives and, on the other hand,
has clearly indicated the end of the incentive mechanism for the next future. Therefore the operators
have to be ready to face the new challenge of grid parity. The cost effectiveness of investments
cannot be guaranteed directly by public incentives any more, but should be based on the ability of
photovoltaic technology to be cost effective itself, rather taking advantage of alternative
mechanisms such as tax concessions for investment or on-site exchange.
The incentive system envisaged in the last “Conto Energia” pays back also the solar thermodynamic
system (CS), which in recent years is achieving such a good maturity as to represent a potential
competitor for the traditional photovoltaic. A constraint to the diffusion of this breakthrough
technology in Italy depends on the issue of restrictions to legal persons and public administrations as
the only beneficiaries of these incentives.
The “Quinto Conto Energia” has introduced:
•

a further reduction of the tariffs linked with incentives, which has affected mainly big size
plants;
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a definition of the threshold for Plant Register up to 12 kW;
a definition of an expenditure level of max. 6,7 billion € as the maximum yearly amount
to be cumulated for the overall incentive to photovoltaic;
• a tariff linked with the incentive split into two parts, one connected with the energy
produced and consumed on site, the other as an all-inclusive tariff for the percentage of
energy which is redistributed within the network;
• a system of incompatibility between incentives and exploitation systems related to
“Scambio sul Posto” and “Ritiro Dedicato“;
• three tailored tariffs with a respective amount of 50 mln € each, to innovative
technologies (i.e. integrated building plants, CS plants and systems implemented by public
administrations).
In addition to rules and incentive policies for the photovoltaic systems, the Italian legislative
framework on the incentives to other RES has been updated with the Decree 6 July 2012
(implementing Law Decree n.28, 3 March 2011), with the provision of incentives to the generation of
electric energy from renewable sources other than photovoltaic systems. Apart from the financial
incentives to foster the diffusion of electric energy production systems from RES, other incentives are
envisaged for improving building energy efficiency.
•
•

The decree introducing the incentive for generation of electricity from renewable energy sources
other than solar photovoltaic) set forth the following rules:
the new target of generation of electricity from renewable energy sources in Italy is
32/35% of the total energy consumption of the country as of 2020;
• the new level of cost set in aggregate for all incentives to be paid under the regime of
incentives for renewable energies excluding PV is 5.8 billion Euros a year;
• from 1 January 2013, plants that were permitted as of the date of entry into force of the
FER decree and that will enter into operation by 30 April 2013 may decide to be admitted
to the green certificates regime (they will only in the subsequent years be converted into
the new regime);
• the energy mix fostered must meet the following targets: (i) lowest possible unitary
costs, (ii) highest possible upturns for the economic chain of Italy, and (iii) minimization
of the environmental impact and of the effects on electricity grids (priority to waste-toenergy plants using biodegradable segment of garbage).
The application for the granting of the incentives is regulated in broad terms depending upon the
capacity of the plant; thus different systems are provided for, such as (i) a competitive tender with
the winning bid being the offer for the lowest possible tariff level, (ii) for mid-sized plants, a system
of tariff booking by means of a non-directly competitive pre-registration process, and (iii) for the
smallest ones, a system by way of a direct application upon commissioning. Refitting of existing
plants are exempted from tendering.
•

New plants, fully re-built ones, and restarted plants with capacities above the threshold triggering
the tender, hybrid plants with capacities above the threshold triggering the tender, and repowered
plants for which the capacity gap exceeds the threshold triggering the tender shall go through
competitive tenders in order to access the tariffs. The threshold triggering the tender is 5 MW,
except for hydro for which it is 10 MW and geothermal for which it is 20 MW.
The following plants can access the tariffs directly upon entry into operation:
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i. wind and oceanic streams with capacity not exceeding 60 kW
ii. hydro streams with capacity not exceeding 50 kW, or exceeding 250 kW, where built on
existing channels and pipes without increase of the flux, that use returned waters or
waste water, that use the minimal flow of dams excluding the climb-up volumes
iii. biomasses streams with capacity not exceeding 200 kW
iv. biogas streams with capacity not exceeding 100 kW
v. repowered / re-built plants that fall within the above categories
vi. plants for the conversion of the sugar industry
vii. geothermal with medium and high enthalpy with re-injection up to 5 MW.
The incentives for solar thermal power plants vary according to:
the integration, that is the electric energy percentage produced yearly by a different
source than sun;
• the absorbing surface, or the sum of the areas of solar collectors of the solar thermal
plant, also hybrid.
In case of hybrid plants, powered both by solar sources and others, only the percentage of electric
energy coming from the solar source is covered by the incentives envisaged in the Conto Energia
tariffs. The incentives will be assigned over a maximum period of 25 years.
•

Collecting surface < 2,500 sqm
System in which the solar fraction is higher than 85%
System in which the solar fraction is between 50% and 85%
System in which the solar fraction is below 50%

0,32 €/kWh + Energy Sale
0,30 €/kWh + Energy Sale
0,27 €/kWh + Energy Sale

Collecting surface > 2,500 sqm
System in which the solar fraction is higher than 85%
System in which the solar fraction is between 50% and 85%
System in which the solar fraction is below 50%

0,36 €/kWh + Energy Sale
0,32 €/kWh + Energy Sale
0,30 €/kWh + Energy Sale

The incentives are in addition to the revenues from the sale of produced electricity and fed into the
national grid. These incentives are the highest in the world for CSP.
In case of hybrid CSP power plant, REN-REN, is guaranteed the maximum FIT independently from the
solar fraction. In order to benefit from the incentive, the following two conditions have to be
observed:
it is mandatory to use a non-polluting heat transfer system (unless the system is
implemented in industrial areas)
• installations must show the minimum accumulation capacity established by the Decree.
Incentives are available up to a maximum of 2,5 million sqm of mirror surface and the FIT will be
reduced of 5% for the power plants connected to the grid on 2016 and 10% on 2017.
•

On 28 December 2012 the socalled “Conto Energia Termico”, providing incentives to the production
of thermal energy from renewable sources and to small scale energy efficiency actions, has been
issued. “Conto Termico” provides financial support to energy efficiency improvement of existing
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buildings and to small scale plants installation for the production of thermal energy from renewable
sources.
Incentives for solar cooling in Italy are also envisaged. Solar cooling allows to produce cooling from
solar energy, exploiting the combination between the high solar radiation in the summer and the
need for cooling within the buildings; this system has a huge impact on the reduction of energy
consumption, thus improving the environmental sustainability of buildings. The incentives are the
following ones:
plants with an absorbing surface > 50 sqm (up to max. 1.000 sqm) of CS collectors =
100€/sqm/year for 5 years;
• plants with an absorbing surface up to 50 sqm of CS collectors =221€/sqm/year for 2 years.
The first area of action just concerns initiatives promoted by public boards, whereas the second area
is extended also to private beneficiaries. As a rule, it is not allowed to combine financial incentives
with tax deductions.
•

There are also incentive policies on the cogeneration plants and on the valorization of reduced CO2
emissions, but sofar there is no devoted incentive tool to multigenerative systems from renewable
sources that might only be reconducted to the different incentivation schemes. It is self-evident that
such a complex legislative framework on one hand allows users to choose among different incentive
schemes, on the other hand has a negative impact on the whole system integrated growth.
2.5
Impact of regulatory issues on the growth of the sector in Sicily
Main opportunities and boundaries for the growth of solar energy sector in Sicily can be summarised
through the following table:

STRENGTH
•
•

•
•

•

Autonomy in the production of electricity
with regards to national average figures
Availability of territorial assets, partially
unexploited, also in rural areas (such as
mini-wind,
geothermal,
agricultural
biomass, forest wastes)
Companies active in the field of
technologies for renewables
Public research centres fully integrated in
transnational
scientific
cooperation
networks
High potential in relation to climate and
natural resources

OPPORTUNITIES

WEAKNESS
•
•
•
•
•
•
•

Partial adoption/application of EC Directives
in the region
Delayed time schedule for updating PEARS
Built heritage with low energy efficiency
level
Strict energy distribution systems
Low dissemination of energy efficiency and
energy saving related behaviour
Low integration of energy supply chain
Abrupt slowdown in the implementation of
electric energy generation plants from
renewables

THREATS
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•
•
•
•
•

•

Increased autonomy in the field of
energy policy
Joining the EC initiatives “Pact of
Islands” and “Covenant of Mayors”
Rapid technology updating
Tax systems bringing benefits to the
energy efficiency process
Presence of several SMEs (building and
manufacturing) to be reconverted to the
energy perspective
Favourable conditions for the Grid Parity

•

•
•
•

Unappropriateness of electric distribution
network (with no incentives from the
Cohesion policy)
Slowdown in the trend of diffusion of RES
due to the reduction of incentives
Difficulty to access to credit to finance the
construction of new plants
Restrictions from the local communities
concerning energy plants and network
installation, to protect the landscape

For this reason, the main priority of the regional planning for energy in the years from 2014 to 2020
is addressed to the reduction of energy consumption through increased energy efficiency of built
heritage, both public and private, and of production system:
•

realizing small scale production plants mainly tailored to individual energy consumption in
rural areas

•

integrating energy generation components in the urban environment in the framework of
energy efficiency projects

•

promoting the scientific research on energy storage from renewables and the realization of
small scale pilot plants

•

realizing smart public lighting systems and, more in general, smart grids.

2.6
Conclusions
The competitive pressures increasingly linked to the reduction of tariffs in major world markets have
necessitated a further contraction in prices and consequently of margins, by the producers. The
phenomenon that has had the greatest impact on changes in the photovoltaic value chain is the price
war between Western and Chinese manufacturers
These trends have had as a consequence on the one hand the reduction of key costs of plants and on
the other the redistribution of the incidence of cost of individual components on the overall cost of
the installations. The operators attention of the photovoltaic industry to the issues of the energy
storage is growing.
The market of new installations in Italy is in decline compared to 2012 (level of installations is
estimated between 1.5 and 2.2 GW). The Italian market contraction in 2012 was 73 % compared to
2011. One of the main effects of the revision of incentive systems has been the reduction in the
average size of plants realized in Italy, which shifted from 54 to 24 kW between 2011 e il 2012, for all
kinds of systems. It grows by more than 50 % the weight of residential and by 12 percentage points
the commercial segment. On the 6 billion euros generated in 2012 total, 33% is represented by the
market for large plants , 32% of the residential market , 29% from industrial sizes , 6% from the
market of solar power plants .
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In 2012, the photovoltaic sector in Italy seemed to come back to “distributed generation systems”.
There is a clear need to deal directly with grid parity and to support the dissemination of aggregation
mechanisms such as “photovoltaics' buying groups” (HUS), a progressive integration with intelligent
load management of consumption, the deployment of storage systems and ability to access the “net
metering”. The efficient consumer systems are configured as a tool enabling the deployment of
systems capable of self produce energy on site (possibility of establishing a direct contract for the
supply of electricity between the producer and the final customer, with a duration and a default
value of the sale price of electricity which passes itself directly from the manufacturer to the end
customer ), the implementation of systems HUS may , in fact, constitute a new real market
opportunities. Despite the prospects of economic convenience, the limitations associated with the
application HUS are in single-user , the location of the site of installation must fall in the availability
of the final customer, the uniqueness of the point of connection to the public network .

Following this approach, interesting perspectives could be opened for the mini-CSP, which seems to
have actual opportunities for further development in the medium term also in the Italian market,
according to the present support schemes.
The strength point on which Italy can count is undoubtedly represented by an important industrial
supply chain which, with more than 25 companies across the national territory which are active both
in plant installation and in the production of components, has been competitive especially abroad,
being absent a significant internal market.
The weak points highlighted by the operators stand essentially in the costs related to bureaucratic
procedures for obtaining authorizations, the performance of practices related to connecting the
system with the net and the definition of the necessary requirements for the operation of plants (in
the case of plants bigger than 20 kW).
Main Italian islands, namely Sicily and Sardinia, and Southern regions such as Calabria, Puglia,
Basilicata and Lazio, are the most attractive areas for the development of solar thermal technologies,
due to the high level of solar radiation over the year and the good climate, geographic and
morphology conditions.
A relevant number of projects being in the authorization phase already covers a part of the new
systems to be potentially installed due to the incentives envisaged in the most recent Decree. It is
estimated that within 2017 a threshold of 600MW capacity in CSP plants could be achieved in Italy.
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App4 Studies on Energy policy issues in Cyprus

CYPRUS: OVERALL SUMMARY
POLICY BACKGROUND
The EU is working to reduce the effects of climate change and establish a common energy policy. As
part of this policy, European Heads of State or Government agreed in March 2007 on binding targets
to increase the share of renewable energy. By 2020 renewable energy should account for 20% of the
EU's final energy consumption (8.5% in 2005). To meet this common target, each Member State
needs to increase its production and use of renewable energy in electricity, heating and cooling and
transport.
Although renewable energies are an integral part of our fight against climate change, they also
contribute to growth, job creation and increase our energy security.
COUNTRY TARGETS
The renewables targets are calculated as the share of renewable consumption to gross final energy
consumption. Renewables consumption comprises the direct use of renewables (e.g. biofuels) plus
the part of electricity and heat that is produced from renewables (e.g. wind, hydro), while final
energy consumption is the energy that households, industry, services, agriculture and the transport
sector use. The denominator for the RES share includes also distribution losses for electricity and
heat and the consumption of these fuels in the process of producing electricity and heat.
Cypriot target: 13% (2005 = 2.9%)
KEY ISSUES
In Cyprus, an issue regarding policy integration has emerged as there is investment fairly recently in a
new fossil fuel power plant creating excess capacity. Until 2005, measures that proactively supported
renewable energy production, such as the New Grant Scheme, were not very ambitious. Targets are
not being met. In 2006, a New Enhanced Grant Scheme was agreed upon and has been expanded
since. The leading RES in Cyprus is Domestic thermal Solar, PV, large wind power parks and some
biogas..
In Cyprus, electricity from renewable sources is mostly promoted through a combination of a subsidy
scheme and premium tariff. Apart from that, Cyprus has recently inaugurated a fresh scheme for PV
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installations introducing reverse metering on a large scale. Renewable energy sources for heating
and cooling purposes are also eligible for a subsidy..
Access of electricity from renewable energy sources to the grid shall be granted according to the
principle of non-discrimination. With regard to the use of the grid renewable energy shall be given
priority. Grid development is a matter of central planning (Transmission Grid Development Plan
2007-2016 by the Cypriot TSO). There is number of policies aiming at promoting the development,
installation and use of RES facilities.
SOME FACTS
 Energy will always be in demand! Cheaper supplies will also be in demand for ever!
 Energy supplies are taxed. For every kWh not consumed the Government and conventional fuel
producers and suppliers are losing money. Therefore the more energy is saved the more the
remainder is taxed! So not everybody is happy when conservation measures are applied. As energy is
produced from RES the tax authorities strive to find new ways to regulate it and tax it so that they
recover their losses. So not only the technical issues around the integration of multiple sources into
the grid must be addressed but also the administrative and tax issues must be resolved.
 The need to guarantee the continuity of supply on a minute-by-minute basis advocates in favour of
the continued investment in conventional systems as stand-by.
SUPPORT SCHEMES
Cyprus promotes renewable electricity generation through subsidies and a premium tariff scheme.
Apart from that, there are tenders for the installation of PV installations with a capacity of more than
151kW.
ELECTRICITY-SCHEMES OF SUPPROT
Means of support
 Premium tariff I (SSEEA I)
 Premium tariff II (SSEEA II)
 Premium tariff III (SSRES-SSRES Wind)
 Subsidy I (SSEEA I)
 Subsidy II (SSEEA II)
 Tenders (SSRES 2012)

Summary of support schemes
Subsidy I: Under the SSEEA I scheme, grants are allocated to encourage the installation of renewable
energy plants. The scheme applies to natural persons and public entities. Subsidy II: Under the
SSEEA II scheme, grants are allocated to encourage the installation of renewable energy plants. The
scheme applies to legal persons and commercial public entities. Premium Tariff I: SSEEA I 2012 aims
at incentivising renewable electricity generation through a premium tariff. The scheme applies to
natural persons and public entities.
Premium Tariff II: Despite the fact that the incentive authorised in SSEEA II 2012 is defined as a
subsidy, we will consider it a premium tariff (accumulated income from the electricity purchase for
20 years is seen as a de-minimis grant).
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Premium Tariff III: SSRES 2012 also aims at incentivising renewable electricity generation through a
premium tariff.
Tenders: SSRES 2012 introduced a tendering mechanism to stimulate electricity generation from PV.
The Special Fund for RES and Energy Efficiency invites tenders to award a total grid capacity of 50
MW in 2012. Successful tenderers sign contracts with the Cypriot power company (EAC) and with the
Special Fund for RES and Energy Efficiency.
Technologies
 Wind energy
 Solar energy
 Biogas
 Biomass
 Hydro-power
Statutory provisions
• LPRES - Law No. 33 I 2003 on the Promotion of Renewable Energy and Energy Efficiency)
• SSEEA I - Support Scheme for Energy Conservation and the Promotion of Renewable Energy
Sources (RES) for 2009-2013 for natural persons and public entities)
• SSEEA II. - Support Scheme for Energy Conservation and the Promotion of Renewable Energy
Sources (RES) for 2009-2013 for legal persons and commercial public entities)
• SSRES - Support Scheme for Electricity Generation from Wind Energy, Solar Energy and Biomass
(2012))
• SSRES Wind 2012 - Support Scheme for Electricity Generation from Wind Energy
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HEATING AND COOLING- SCHEMES OF SUPPROT
Means of support
 Subsidy (SSEEA I)
 Subsidy II (SSEEA II)
Summary of support schemes
Subsidy I: Under the SSEEA I scheme, grants are allocated to encourage the installation of H&C
plants. The scheme applies to natural persons and public entities. The amount of grant is a certain
percentage of the investment. Subsidy II: Under the SSEEA II scheme, grants are allocated to
encourage the installation of H&C plants. The scheme applies to legal persons and commercial public
entities. The amount of grant is a certain percentage of the investment.
Technologies
Grants are available for the installation of biomass, geothermal and solar thermal plants and the
replacement of traditional plants.
Statutory provisions
 LPRES - Law No. 33 I 2003 on the Promotion of Renewable Energy and Energy Efficiency)
 SSEEA I - Support Scheme for Energy Conservation and the Promotion of Renewable Energy Sources
(RES) for 2009-2013, for natural persons and public entities)
 SSEEA II - Support Scheme for Energy Conservation and the Promotion of Renewable Energy
Sources (RES) for 2009-2013, for legal persons and commercial public entities)
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VARIOUS EXAMPLES OF INDICATIVE FINANCIAL INSTRUMENTS
FINANCIAL INSTRUMENT No-1

General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
Additional Information
(Start / End Dates)
Duration of program
(Always open or Start / End Dates)Open-call period
http://
Call information
http://
Program information
Responsible Entity

http://www.mcit.gov.cy/mcit/mcit.nsf/dmlenergys
ervice_gr/dmlenergyservice_gr?OpenDocument

Other information
General Information
Name of Incentive Program
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ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for

FINANCIAL INSTRUMENT No-2

General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
Additional Information
(Start / End Dates)
Duration of program
(Always open or Start / End Dates)Open-call period
http://
Call information
http://
Program information
Responsible Entity

http://www.mcit.gov.cy/mcit/mcit.nsf/dmlenergys
ervice_gr/dmlenergyservice_gr?OpenDocument

Other information
General Information
Name of Incentive Program
Name (English)

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
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FINANCIAL INSTRUMENT No-3

General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
Additional Information
(Start / End Dates)
Duration of program
(Always open or Start / End Dates)Open-call period
http://
Call information
http://
Program information
Responsible Entity

http://www.mcit.gov.cy/mcit/mcit.nsf/dmlenergys
ervice_gr/dmlenergyservice_gr?OpenDocument

Other information
General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism
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FINANCIAL INSTRUMENT No-4
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General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
Additional Information
(Start / End Dates)
Duration of program
(Always open or Start / End Dates)Open-call period
http://
Call information
http://
Program information
Responsible Entity

http://www.mcit.gov.cy/mcit/mcit.nsf/dmlenergys
ervice_gr/dmlenergyservice_gr?OpenDocument

Other information
General Information
Name of Incentive Program
Name (English)

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
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FINANCIAL INSTRUMENT No-5

General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
Additional Information
(Start / End Dates)
Duration of program
(Always open or Start / End Dates)Open-call period
http://
Call information
http://
Program information
Responsible Entity

http://www.mcit.gov.cy/mcit/mcit.nsf/dmlenergys
ervice_gr/dmlenergyservice_gr?OpenDocument

Other information
General Information
Name of Incentive Program

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
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FINANCIAL INSTRUMENT No-6

General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
Additional Information
(Start / End Dates)
Duration of program
(Always open or Start / End Dates)Open-call period
http://
Call information
http://
Program information
Responsible Entity

http://www.mcit.gov.cy/mcit/mcit.nsf/dmlenergys
ervice_gr/dmlenergyservice_gr?OpenDocument

Other information
General Information
Name of Incentive Program
Name (English)

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
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MAIN LEGISLATIVE BARRIERS AND CONSTRAINTS FOR THE INSTALLATION OF CS MULTIGENERATIVE
SYSTEMS IN PUBLIC PREMISES
What is unique about Cyprus
 The island of Cyprus is an energy isolated country.
 High cost and not guaranteed energy supply
 A strong correlation with oil imports
 Seasonal fluctuations of energy demand (Very hot summer, large flow of tourism)
 Small market
The use of RES, apart from the environmental benefit, will lower the dependency from oil suppliers
and will lower the cost of energy transport to rural areas.
Legislation- EU
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
Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on the
promotion of electricity produced from renewable energy sources in the internal electricity market
DIRECTIVE 2002/91/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 December 2002
on the energy performance of buildings
Legislation – National
In order to implement the 2009/28/EC DIRECTIVE, Cyprus parliament adopted a series of laws to
encourage the use of RES and energy preservation.
 N33(I)/2003, N234A(I)/2004, N139(I)/2005, N162(I)/2006, N33(I)/2007.
These laws founded a repository to subsidize the use of RES. Also they set the use of origin certificate
for the energy, when it is claimed to be from RES.
In effect there are no legislative barriers in the use of RES !
At the same time a ministerial order in 2006 sets the conditions and restrictions on the use of single
wind turbines, wind farms and photovoltaic systems. For example, it defines:
 The place were such installations are allowed
 Their size
 The minimum spacing between them
 The permits needed
 Environmental and aesthetic issues
However a government circular in 2008 defines which photovoltaic systems are excluded from
planning permits.
 Some years later the parliament (ΚΔΠ124/2011) excluded photovoltaics up to 20kW, installed in
buildings with valid permits, from obtaining a building permit.
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SOLAR THERMAL COLLECTORS
 difficulty of building integration: thermo-siphon systems are comparatively tall units, which makes
them not very attractive aesthetically.
 There are no legal barriers or difficulties in the use of solar thermal systems for heating water in
buildings in Cyprus
 There seems to be little research to improve the aesthetics
 technical difficulties of installation / assembly
BIOMASS
 Cyprus is an arid country and there is no surplus water to specifically grow biomass for fuel.
 difficulty of building integration
 Cutting of trees in Cyprus requires a licence. This is hardly ever obtained and consequently biomass
from trees used is illegal! Wood from demolition waste is also used but again there are complications
with the provisions of the Waste Incineration Directive.
 Difficulties in the context of local production
PASSIVE SOLAR SYSTEMS
 Passive solar energy, requires specialized design in a building as well as banks of solar cells and
panels. These factors mean that the architectural design of a building is limited to including these
General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive
Co-financing
Min / Max amount
% Co-Funding

The maximum grant amount is € 20.000 per unit
per beneficiary
15% or 25% or 35% of the eligible costs,
depending on the type of business (large,
medium, small).
-

% Refundable
Financed Activities

Central active hot water systems (Applies to new
installation and / or replacement)
-

Terms of repayment
Guarantees
Description of co-financing process
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concepts.
 Depending on the location of the property, having all the windows facing South, may mean that a
view is missed and windows overlook unpleasant aspects of the surrounding landscape.
 Landscaping with trees and high climbing shrubs has to be planned out to avoid blocking sunlight to
the home.
 One of the major drawbacks of passive solar is that heating/cooling a building depends entirely on
the weather.
 While many passive solar designs include features to maximize heating from the smallest exposure
to the sun's warmth, bad weather can leave the building feeling cold and dreary.
 A prolonged winter storm can rob a home of heat at the worst possible time. This makes it
necessary to incorporate back-up systems which nevertheless can still be environmentally friendly.
Barriers
 Any installation on land needs a town planning permit or a building permit
 In Cyprus we need a town planning permit for solar water heaters, wind generators (small units are
discouraged), photovoltaic panels, external solar control devices only under certain circumstances.
 Therefore we should anticipate the same for concentrating solar systems
 The primary reason is the protection of the aesthetics of buildings and the roof-scape.

ESTIMATION OF THE CS MARKET POTENTIAL: OVERVIEW OF THE NATIONAL SOLAR ENERGY
MARKET, OUTCOMES FROM THE MARKET SURVEYS AND ENERGY AUDITS
 The questionnaires were completed during visits to the chosen sites lasting between one and a half
to two hours and interviewing the person responsible for the use of energy, who were most of the
time the owners or general managers. There seemed to be a general lack of data on the buildings’
history and construction details. The questionnaires themselves proved to be intimidating. Regarding
consumptions the information was almost always supplied by the person paying the bills, without
any break-down or analysis except in the cases where there was an energy manager.
 Some issues seem to be of primary concern. The first is the fear of the high cost of installation or
retrofit and the other is the perceived lack of space. It seems that the governmental incentive
schemes for the installation of RET should make obligatory the prior installation and application of
energy conservation measures such as insulation, shading, changing of lamps etc. Only then should
public money be spent for new RET. The persons interviewed seem to be well aware of the need to
do something about the energy issue but blame the government firstly and the architects/engineers
for not having the proper regulations in place early which would result in more correctly built
buildings. This in fact seems to be their main reason for wanting more government subsidy schemes
and incentives.
 The question on building occupancy proved a little tricky because not many public buildings keep
accurate records of visitors. Each type of building seems to have different pattern. The interesting
consequence of this is that in some cases the central systems were decommissioned in favour of
local AC units because they allowed more savings during low occupancy periods such as working
after hours or at weekends.
 The equipment seems to be in a good state of repair as all buildings either they have their own
technicians or they have service contracts. Where there are obvious deficits in initial design and
construction it seems that the operating cost of the building was not adequately considered by the
investor, no matter who that was. In only one case was cost put in a secondary rank in favour of
energy and environmental conservation but this case concerns a private hospital of very recent
construction
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 Because consumption of energy (and water) are not metered for each individual user activity
within a building, much useful information cannot be obtained simply because it does not exist. This
despite the fact that the cost of metering systems in comparison to the savings that can be made by
using the correct information is very low.
EXPERIENCES SO FAR
 The widespread use of solar water heaters in Cyprus and the more recent flood of applications to
install PV systems is providing the proof that any other system which is competitively priced and
which can produce economic benefits to its owner will also catch on and spread.
 Experience has shown that incentive schemes are a powerful tool in convincing people to install
solar RES systems. In Cyprus we saw that they act as an ON/OFF switch. However they apply only to
proven technologies, using new equipment.
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CS MARKET PENETRATION
 The Concentrated Solar Thermal technologies, in their various forms and versions, must exploit all
the benefits of the high temperatures generated.
 Lay people confuse temperature level with energy quantity. They believe that Concentrating
Systems produce more energy which is true in some case but the perception is disproportionate to
reality.
We can classify the Solar Thermal Systems into the following practical use categories:

COMPARATIVE RESEARCH-RET COMPANIES AND OWNERS/USERS
Two different survey templates were proposed for 2 different targets (one for building Owners or
General Information
Name of Incentive Program
Name (English)

Responsible Entity

ΕΣΠΑ 2007-2013/ Επιχειρησιακό Πρόγραµµα
Ανταγωνιστικότητα 2007-2013
The National Strategic Reference Framework for
Cohesion Policy (NSRF), 2007-2013/
Sustainable Development and Competitiveness
Program 2007-2013
The Energy Service of the Ministry of
Commerce, Industry and Tourism

Objective
Renewable Energy Sources for SMEs
Goal of the incentive
All kind of SMEs /Sectors of economy
Beneficiaries / Sector
Central active hot water systems
General description of the incentive

Users and one for RET companies). The summary below refers to the comparative research realized
on owners or users.
20 samples for each kind of RET companies and owners/users were required. From those surveys,
several pie charts and graphs were produced showing corresponding trends and tendencies.
The most significant results derived from the survey contacted on RET companies and providers are
presented below:
 95% of the providers are private entities
 75% of the companies participating in the survey have less than 10 employees (SMEs)
 77% of SMEs’ distribution activities are local oriented
 The Distribution of participating organizations according to RET activities focused on SWH and PV
technologies (44%) and WIND and CS technologies (5%)
 90% of SMEs responding need/want to use solar energy
 100% of SMEs responding are willing to add solar energy technology into their organization’s
activity in the next 5 years
 The biggest concern in deploying solar energy is space availability (45%) and the cost factor (42%)
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 95% of SMEs questioned are willing to add CS technology into the organization’s activity in the next
5 years
 90% of SMEs questioned are not experienced in CS technologies
 95% of SMEs questioned expressed the positive impact of the RE law, especially on Solar Water
Heater (36%) and Photovoltaic (36%)
 65% of the SMEs questioned found that the level of impact of incentives on the market of solar
energy systems highly encouraging
 100% of SMEs questioned expressed their interest to the project

The most significant results derived from the survey contacted to owners/users are presented below:
 85% of the users are public entities.
 67% of the buildings participating in the survey are hotels and offices.
 75% of the buildings participating in the survey do not have an energy manager.
 The main sources of energy in the participating buildings are 47% electricity and 30% diesel.
 80% of the buildings did not have an energy audit in the last 15 years, but 95% are willing to have
an energy audit for their building.
 Users are more familiar with PV (19%), Solar Thermal Heaters (19%) and Wind energy technologies
(18%).
 Half of the buildings do not use any RET, while 35% use Solar Thermal Heaters.
 The percentage share of RET in the energy bill is less than 2% for 75% of the buildings.
 The users think that PV (28%), Solar water heaters (24%) and Solar Cooling (25%) are suitable for
their building.
 95% of the users consider highly important for their organization to use solar energy technologies.
 95% are interested in using (or expanding the use of) solar energy technology in the next 5 years.
 73% of the users will use solar energy to save money.
 The biggest concern of the 76% of the users for choosing solar energy is the cost.
 More than half of the participants learnt about CS from this survey (other, 55%).
 The participants consider solar energy systems suitable and reliable equally for providing heating,
cooling, electricity generation and water treatment.
 Concentrated Solar is thought to be suitable for heating (35%) and cooling (38%).
 60% of the buildings are interested in installing a CS system in the next 5 years.
 95% of the users are willing to share the cost if a CS system is installed at their premises.
 The renewable energy law in the country is known to the 65% of the participants.
 The 79% believes that the RE law encourages the use of RETs, equally for all technologies.
 55% of the participants would be encouraged to use solar energy technologies if government gave
incentives.
 All users want to be informed about the results of this study.
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COMPARATIVE RESEARCH-ENERGY AUDITS
One of the tasks of the WP4 was a market research through the implementation of 80 energy audits
(20 from each country hosting the pilot plants)
Twenty public buildings visited and audited as best as possible in order to validate the conclusions of
the desk research, notably to have a quantitative qualification of the typical sites in the different
regions impacted by the project.
The typical sites addressed in Cyprus were:
1) Schools (secondary level and community colleges)
2) Health centres, private clinics
3) Hospitals
4) Public offices
5) Hotels
Significant problems were encountered during the implementation of this study:
 Several reminders by phone were needed in order to arrange an audit
 In some cases more than one visit was needed in order for an audit to be completed
 Some site owners could not provide the required comprehensive data (lots of missing parts)
 Several site owners were not aware of the benefits that their organization could have after the
completion of an energy audit

The most significant findings are presented below:
 Most buildings were not built with energy conservation in mind
 Most buildings have some space available on the roof for the installation of CS technology. Few
have available space at ground level
 When they have the chance to renovate they try to implement energy conserving measures
 There is a significant difference in the approach to energy conservation where Energy Managers
are employed
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FOR FURTHER INFORMATION
To find out more about renewables, go to:
http://ec.europa.eu/energy/res/index_en.htm
http://ec.europa.eu/energy/intelligent/index_en.html
To find out more about the current situation of renewables in the Member States, go to
http://ec.europa.eu/energy/res/legislation/electricity_member_states_en.htm
http://ec.europa.eu/energy/res/legislation/share_res_eu_en.htm
To find out more about support measures, go to
http://ec.europa.eu/energy/res/legislation/support_electricity_en.htm
To find out about a project or contact an energy agency in your region, go to
http://www.managenergy.net/emap/maphome.html
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App5 Studies on Energy policy issues in France

I.

Preamble

This report is done for the European STS-Med project. The topic is "Solar energy" and especially
concentration solar (CS). It presents the situation of the energy mix in France, key issues,
regulations, taxes policies and legislative framework for the development of the market for solar
energy in France.
II.

Introduction

In many countries throughout the hemisphere, governments are trying to reduce their dependency
on foreign energy sources to meet their needs at a national level. Solar energy is a viable option in
this context.
The other important reason is that, solar energy, associated with conventional methods of electricity
generation also addresses the concerns of an environmental nature (need to reduce the greenhouse
gases emissions in order to reduce global warming).
Therefore, governments around the world are ready to adopt and implement a number of incentives
to quickly develop technics for solar energy.
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III.

Energy mix in France

Electricity generation in France: Evolution of the net production

Source : Wikipedia

TWh

2010

2011

2012

% 2012

Nuclear Thermal

407,9

421,1

404,9

74,8

Other thermal

59,5

51,5

47,9

8,8

coil

19,1

13,4

18,1

3,3

fuel

8,0

7,6

6,6

1,2

Gas

29,9

30,5

23,2

4,3

Hydraulic

67,6

50,3

63,8

11,8

Wind

9,7

12,1

14,9

2,8

Photovoltaic

0,6

2,4

4,0

0,7

Other renewable energies

4,9

5,6

5,9

1,1

Production
Source : Wikipedia

550,2

543,0

541,4

100,0

1. Renewables energies against global warming
One way to reduce GHG emissions is to develop renewable energy. Using unlimited resources such as
the sun, the wind, the water, the heat of the Earth, they do not reject greenhouse gases during their
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use. Let’s take example of solar energy: Energy is used from the sun to generate electricity through
PV solar panels or heat through thermal solar panels. These two processes therefore can be used to
produce electricity and to heat without rejecting greenhouse gases.
2.

The Hope of Renewable Energies

Renewable energies will generate 23% of our energy consumption by 2020, according to the
objectives of the Grenelle de l’Environment *.
A promising renewable energy is the wind energy. Using wind power to generate electricity through
wind turbines, this energy now produces 1.5% of French electricity. It is expected that wind energy
will produce 10% in 2020. Solar energy, on the other hand, is present in more and more homes,
enabling those to produce electricity and hot water.
The advantage of renewable energies is considerable. In addition to providing clean energy, they also
allow for energy independence, which is not the case today with fossil fuels that are imported from
other countries.
*: The “Grenelle de l’ Environment” is a set of political meetings organized in France in September
and October, 2007, to make long-term decisions regarding environment and regarding sustainable
development, in particular to restore the biodiversity by the implementation of a green and blue
weft and regional plans of ecological coherence, by decreasing greenhouse gas emissions and by
improving the energy efficiency.
Source : http://www.mtaterre.fr/
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•

Distribution of greenhouse gas emissions by combustion in France

Source : Wikimedia d’après EEA
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IV.

Renewable energy
1. Solar energy in the world

In the World
Europe is the leader in solar energy production with a capacity of 51GW. It is well ahead of Japan
(5GW), U.S. (4.4 GW) and China (3.4 GW). China announced its intention to increase its production
up 40% by 2015 with a lot of financial support.
In France
The French government still offered a purchase price greater than 10% for electricity produced by
units using European equipment. In terms of solar energy, France is up to the 10th place in Europe
with a production of 43.5 W / habitant against 304.3 W / habitant for Germany (1st). In second place
we find Italy (210.5 W / habitant) and the final podium in the Czech Republic (186W/habitant).
Source : http://lespoir.jimdo.com/2013/02/03/energie-solaire-investir-maintenant
1.1 Thermal solar industry
The thermal solar industry has considerable energy potential in the world. To be part of the
announced development of this sector, the French industry is structuring itself in order to get its
technological know-how recognized and to increase cooperation with countries of the South.
Governments accompany these efforts through calls for projects and investment aid with the desire
to initiate collaborations between national actors.
Key

figures

 1.01 MW : Power installed at the end of 2011 (for pilot plants only)
 540 MW : Goals for end of 2020
 10% : Participation goal for the production of solar electricity at the end of 2020
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1.2 Photovoltaic Industry sector
Since the end of the moratorium in 2010 and the introduction of new rules, the photovoltaic industry
has experienced many changes: the results of the first call for tenders on large projects, (high power
plants) and some bankruptcy.
Key







figures

3923 MWc : Power connected to the electrical network end of September 2012
2275 GWH : Electrical production in 2011
5400 MWc : Goal for end 2020
28700 Employments in PV industry end of 2011
5,026 : Billions euros turnover end of 2011
2.

Other Renewable energies (not solar):

2.1 Wind energy sector: one example to be compared with the sun sector
For two years, the growth of wind power in France stalled and behind the targets set for the sector is
growing. The industry points out the many administrative constraints as the main cause of the
slowdown. For offshore wind, the winners of the call for tenders in early 2012 began to enter the
operational but the first MWh are not expected before 2018.
Key figures
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7271MW: Power installed at end of September 2012
12294 GWH : Electrical production in 2011
25000 MW (which 6000MW from sea wind devices): Capacity goals for 2020
10420. Employments in the wind energy industry
3,143 : Billions € turnover in this sector in 2011

2.2 Hydrolic sector: the highest Renewable energy provider in France
The second source of electric production of the country and the first source of renewable electricity,
is the hydro-electric power*. It is also a national industrial flagship. Well Implanted in France, the
sector faces at present numerous changes: modification of purchase contracts, renewal of the
concessions, the ranking of streams. It remains nevertheless a cornerstone of the French energy
panorama with a role to play in the achievement of the objectives in 2020.
Key figures






25400MW : Power installed connected to the electrical network end of 2011
46523 GWH : Electrical production in 2011
+3000 MW : Increase goal from 2006 to 2020
10770 Employments in the sector end 2011
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 3,13 Billions € in this sector in 2011
Source : Observr’ER
V.

Tax system
1. Thermal solar industry sector

The production cost of the electricity is situated between 0,15€ / kWhe and 0,18 € / kWhe for units
of 50 MWe under Mediterranean climate (Andalusia). A reduction from 25 % to 30 % of this cost
could be reached in 2015 thanks to the technical innovations brought by the research works on the
thermal solar sectors and their components (mirrors, receivers, fluids and storage). The installation
of a total capacity of 5000 MWe would allow by effect of learning an additional reduction of the costs
and would make these technologies competitive with the conventional technologies (5-7 c€ / kWh)
in particular in zones where the production is in synchronized with the consumption point
connected to the air conditioning.
The progress accomplished since Thémis (tower solar plant for thermodynamics program started in
1977 and was located closed to the border with Spain) allows thinking that France could exploit some
solar power plants.
Furthermore, a real market exists for the desalination of the sea water.
Currently, the Germans and the Spanishs work in this direction to supply such a product in the Saudi
Arabia and other Arabic countries.
This market, as well as the ones of the decentralized production in the developing countries,
constitutes interesting perspectives in the export. Moreover, Germany, which has not the sufficient
solar potential, supports a lot its companies in the export a lot and is positioned as a leader in the
world.
1.1 Rates of purchase and depreciation period for tax calculation
The tariff order of March 4th, 2011 plans a price rate of purchase of 12 c€ / kWh guaranteed during
20 years for the CSP installations. It is to note that contrary to photovoltaic plants, solar energy
thermodynamics installations benefits of the obligation rate of purchase without limitation of
duration of annual functioning. Besides, a call for tenders concerning the construction of
photovoltaic solar power plants and thermodynamics is envisaged.
Source : http://www.developpement-durable.gouv.fr
 But according to the information we have from CNIM (the company who will build the solar
thermal plant in Llo –closed to the border with Spain-) because they won a call for tender,
they will get a purchase rate up to 35c€/kW.h).
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It will be discussed further more in an other subtask but there’s 2 CSP demonstrators (one in la
Seyne sur Mer and one in Thémis –closed to Spain border) and 2 CSP plants planned (one in Llo,
closed to Spain and one in Corsica)
 The period taken in account, for depreciation calculation, is about 20 years according to the
CNIM.

1.2 Regulations
To set limits, a building permit, for the place of plant installation is necessary, and eventually an ICPE
classification (“ICPE” stands for “Installations classées pour la protection de l'environnement “
meaning “Installations classified for the environmental protection”)
The CSP installations are submitted to the same rules as the photovoltaic power plants on the ground
in which can possibly be added ICPE rules. Involving as a general rule installations of several
megawatt. The procedure described below corresponds to installations of more than 250 kW.
PV devices installation is submitted to several regulations (planning laws, construction law,
environment and electric right) and requires making a number of preliminary steps following the
type of the installation.
CSP construction is submitted to procedures of town plan to make sure that they present the lowest
landscaped, environmental and urbanistic impact.
The regulations of town planning:
A building permit must be requested. This request must be accompanied by a Study of
environmental impact (this study should be conducted in the spring) and a public inquiry (2009-1414
decree of 19 November 2009, Article R-122 and R-123 code the environment). These first steps are
spread out usually over a year
ICPE Regulations:
Some technologies used for CSP are using coolants or have storage devices of the produced energy.
They are submitted to the regulations of the installations classified for the environment. Where
necessary, the project leader of power plant has to realize a case of ICPE classification and has to
submit it to the Prefect. This last can impose particular prescriptions on the project.
Approach in conformance with the electricity
Normally every producer of electricity normally has to make an authorization request for plant
running.
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A simple declaration on the Internet is sufficient for the installations of power included between 250
kW and 4,5MW. For an installation furthermore of 4,5MW, an authorization by mail with the
Ministry of Ecology is compulsory.
It can be obtained within four months
The obligation of purchase
It is necessary to ask for a certification which opens to the obligation of purchase with the DREAL
(regional department for the environment of the development and housing).

Request for connecting
A thermodynamics installation wishing to be linked with the network has to make a request of
connecting for the network. This request can be made only when the authorization of town planning
was obtained, except for power plants linked with the transport network.
At the end of three months a proposal of connecting is made. It indicates the price of the connecting.
The owner has three months to accept the proposal.
The date of request of connecting is fixing, so far, the rate of purchase applicable to the installation.
The last steps:
Once the authorization to build is obtained and the agreement of the prefect given in conformance
with the classification ICPE, the producer can realize his power plant. The plant will then be linked
with the network according to the timetable detailed in the proposal of connecting. Once the
connection is done the company owner and developer of the power plant sign its purchase contract
with “EDF Obligation of purchase”.
Source : Direction Générale de l’Energie et du Climat

1.3 Goals
Within the objectives of energy production, the thermal solar devices have to contribute in 2020 to
reach:
 At level of 817 000 tons oil equivalent ( toe ) for individual installations;
 At level of 110 000 toe for collective installations.
2. Photovoltaic sector
For several years, financial incentives (tax relief, price rates of repurchases improved by the
electricity produced for the public network) encourage the installation of photovoltaic panels, in
diverse country (Germany, Japan, Spain, USA, Australia, France) but often with particular conditions.
In 2013, at the occasion of the national Debate on the energy transition, the report returned by 65
participants of the workgroup “ which choices in terms of renewable energies and which strategy for
industrial and territorial development” approves, by a large majority, the photovoltaic, which is
considered necessary to answer the obligation to reach the goal of the " package energy-climate " on
the horizon of 2020. This report contains approximately 60 other proposals on the renewable sectors
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Source: wikipedia
The government acts on two mechanisms of support
The plan of support for the photovoltaic calls on two different mechanisms following the power of
the installation:
 Calls for tender for the installations on buildings of more than 100 kilowatts crests ( kWc )
and power plants on the ground;
 Price rates of purchases, adjusted every quarter, for the installations on buildings of less
than 100 kWc (threshold equivalent to a surface of 1 000 square meters of photovoltaic
panels).
The photovoltaic solar energy will have to represent in 2020 a total power installed 5400 MWc

Big installations: support for the innovative French technologies
The conditions of the next call for tenders for the big photovoltaic plants (of a power superior to 250
kilowatts) is communicated by the Ministry to the commission of energy regulation. This call of
offers, a 400 megawatt volume, will be intended in equal shares:
 To the innovative technologies: photovoltaic in concentration and photovoltaic with followup of the sun;
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 To the mature technologies on “ombrières” (provide shadow, for instance to park a car
underneath) and on roofs.
Concerning power plants on the ground, the call for tenders will favor the development on degraded
sites (former industrial sites, old quarries) to avoid the get conflicts of use in particular with farmland
The call for tenders will value the competitiveness-cost of the proposed projects, but also their
contribution to the protection of environment and the climate as well as to the research, to the
development and to the innovation. These criteria have authority to support the French solar sector
in a context of unfair competition.
A second call for tenders will be launched during year 2013, targeting in particular other innovative
technologies in the solar domain.

Medium sized installations: evolution of the criteria of the call for tenders
The results of the first periods have not been enough satisfactory in terms of industrial fallout. This
call for tenders will be pursued with conditions improved for a global volume of 120 MW over one
year, distributed in three slices of 40 megawatts. Besides the price, the call for tenders will grant
from now on a particular attention on the contribution of the projects to the protection of the
climate by integrating a criterion of carbon evaluation of the photovoltaic modules manufacturing
process.
Small installations: bonus of the price rate of purchase according to the place of manufacturing
The Minister also signed the tariff orders for small installations on roof (of a power up to 100
kilowatts), confirming the doubling of the target volumes from 200 to 400 megawatts a year:
 The price list will be simplified to stop the distinction made between installations according
to the use of the building;
 The price rates for” integration simplifiée au bati IAB”* will be increased by 5 %;
 All the projects can benefit from an additional bonus going to 10 % according to the place of
manufacturing of the photovoltaic modules to take into account the observed differences of
cost;
 The rate T5 ([0-12 MW] at the price of 7,96) dedicated to the other installations will be
lowered with 20 % but also matched by the bonus of with most 10 %, to favor the
development of the creative installations of innovation and local development.
All these measures will generate 2 billion euro investments and will allow the creation or the
preservation about 10 000 employments. The annual cost for the community is mastered and
estimated between 90 and 170 million Euros, that is approximately 1€ to 2€ a year on average per
family.
A short and medium-term work is going to be committed with the actors of the sector on the
improvement of the financing of companies, the structuring of the value chain, the innovation and
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the technological choices of the next call for tenders. A directory of the industrial companies of the
French photovoltaic sector will be put on-line to facilitate the information of the general public.
Source : http://www.developpementdurable.gouv.fr
*: Definition of “integration simplifiée au bati” (IAB)
The photovoltaic plant is incorporated into the roof of the building, solar panels replace directly the
elements of cover of the roof (for example, tiles) .This is thus the only solar panel which insures the
waterproofness of the roof. You’ll find a drawing on the next page.
The main differences on the technical plan between the” integration au bati” (IAB) and the
“integration simplifié au bati” (ISB) are the following ones:
 Function of waterproofness: in the case of the IAB, it is the panels which have to ensure the
function of waterproofness of the building. The photovoltaic plant is incorporated into the
roof of the building solar panels replace directly the elements of cover of the roof (for
example, tiles)
In the case of the ISB, it is the system of integration that has to ensure the function of
waterproofness of the building.
 Plan of the roof: in the case of the IAB, the system of integration has to be in the plan of the
roof and does not have to exceed heights of overtaking, fixed to 60 mm for 2011 then 20 mm
from January 1st, 2012.

Source : http://www.photovoltaique.info/
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2.1 The support of the government
2.1.1 Tax credit, Investments and Rate in 2013:
According to the finance law 2013, the amount of tax credits is limited to 10 000 €.
The tax credit is opened for investments in devices of renewable energy.

2.1.2 Price Rates of purchase (c€ / KWh) period of transition 2012-2013
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* A 5 or 10 % bonus can be granted according to the European origin of the components of the
photovoltaic system.

By particular, we mean “private person”
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Source: Wikipedia
2.1.3 The exemptions from the land tax on the built propertie
There are several permanent exemptions from land tax on the built properties. In certain cases, the
installation of a photovoltaic system entails an exemption from land tax.
Source: www.impot.gouv.fr
2.1.4 Tax exemption
Income stemming from a photovoltaic plant of power lower or equal to 3 kWc, detained by a private
individual is not taxable in conformance with the income tax on condition that the producer is an
owner of installations PV implying most two connecting points. Any tax-exempt is also exempted
from CSG (SUPPLEMENTARY SOCIAL SECURITY CONTRIBUTION), CRDS and other social charges.

Although the current legislation does not mention the obligation to declare the tax-exempt income,
the Direction of the Fiscal legislation (DLF) works in this sense until the legal texts are updated. For
the moment there is no obligation to report.
The exemption is applicable to the photovoltaic plants which respect the following conditions:
 Their power must be lower or equal in 3 kWc;
 They must be linked with the public network with maximum two connecting points.
Two photovoltaic plants each with a power lower or equal to 3 kWc can benefit from this measure.
As far as the activity is not considered as professional, for the installations higher than 3kWc, the
photovoltaic income has to be declared as non professional industrial or commercial profits, (called
nonprofessional BIC).
 If the sale does not exceed 81 500 € a year (figure 2012), it is possible to benefit from the tax
regime of micro-companies, applicable by rights to the activities of sale of the properties.
The income of the electricity sale is then considered as income «secondary not
professionals» .It is the sold total which must be declared, knowing that a dejection of 71 %
or 305 € (the biggest of both amounts) is applied.
 If the private covered by the tax regime of micro-companies, he can then ask to benefit from
the status of “auto entrepreneur” for its activity "electricity production". For him, the
threshold of the sales not to be exceeded is fixed to 81 500 € excluding tax. He will benefit
then from the micro-social regime simplified with contributions and personal taxes of Social
Security equal to 14 % of the sales (2013).
The private individuals not wishing to benefit from these two possibilities can also opt for a real
regime of imposition.
Source : http://www.photovoltaique.info (April 3rd 2013)
Tax to be paid on the revenue coming from the sold electricity, can be reduced due to the
depreciation declaration done. The period taken in account is 20 years for the complete plant (life

115

time of the plant and not life time of each component of the plant) and the method is the linear
method (same amount every year, contrary to the “degressive” method).
2.2 Criteria and regulations of installation
Criteria of “Integration Au Bati” (IAB) and of “Integration Simplifiée au Bâti” (ISB)
The technical and not technical criteria of integration are defined to the appendix 2 of the order of
March 4th, 2011. The project owner must check them and the installers have to respect those
criteria. (Please see the difference between both case, IAB and ISB on page 12)
Regulations of installation of solar panels in terms of right of the town planning:
Currently, the installation of solar panels is submitted in:
 A preliminary declaration of works with the city hall for the installation of solar panels on an
existing construction, if the surface exceeds 30 m ² or if the installation is situated in a
classified zone (example: close to an ancient memorial).
 The obtaining of the building permit for the installations on a new construction, if their
surface exceeds 30m ²; for power plants on the ground of more than 250 kW, it is also
necessary to realize an environmental study and a public inquiry.
 A specific instruction with the city hall for any installation implanted in conservation areas.
 The Development plan of the renewable energies of the Grenelle of the Environment plans a
reform of the planning laws, to facilitate the installation on buildings, except conservation
areas. The purpose is to have a good architectural integration of the construction project
existing and in the surrounding environment.
2.3 Cost and profitability of a solar installation of photovoltaic panels
The total cost for the supply and the pose of an installation of photovoltaic solar panels can vary
according to the equipments, the proposed guarantees and difficulties of the installation of solar
panels in roof. It is necessary to count between 10 000 € including taxes and 14 000€ for an
installation of solar panels of 3 KWC in 2013. The photovoltaic solar panels count for 60 % of the
invoice, the inverter for 15 %, the elements of assembly and the pose for 25 % in an installation of
solar panels connected with the network.
The duration of return on investment is usually about 8-year
2.4 The administrative stages for the photovoltaic plant installation
Stage
Description
Duration
Declaration in City hall
Compulsory for panels put in more 1 week to 1 month
than 12 meters hight
Déclaration à the DIDEME
Compulsory by internet (remote immediate
Direction de la Demande et reporting) for the lower powers than
des Marchés Energétiques 450KWc.
(Direction for energetical
market request)
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Contract of connecting of Contract obtained with ERDF or with a approximately two or
access and exploitation (CRAE) rival supplier.
three months
Certificate of purchase of the Commitment of repurchase of the approximately
electricity
electricity by a producer.
three months
Source : http://www.les-energies-renouvelables.eu
3.

two

or

Wind Sector

3.1 Tax credit for the wind turbine in January, 2013
For the purchase of a wind plant, you can benefit since January 1st, 2012 of a 32 % tax credit of the
expenses including taxes (except manpower) paid between January 1st, 2006 and December 31st,
2013.
Furthermore thanks to the system of the energy bouquet you can obtain a 40 % tax credit if you
accumulate this installation of wind turbine with other eligible works in the tax credit. This novelty
which dates 2012 is not unimportant and will allow people to realize additional savings still valid for
2013.
3.2 Rate of VAT for the wind turbine in January, 2013
If you install a system of electricity production using the wind energy, you can benefit of a VAT at 7 %
for the purchase of the equipment and its installation if the housing for which are realized the works
is finished for more than two years.
3.3 Price and profitability for the domestic wind energy in 2013
The prices of a wind domestic device oscillate between 10 000 and 15 000 € for a wind turbine from
9 to 12 meters high but can climb up to more than 40 000 € if the objective is to satisfy the electric
consumption of a house.
3.4 Rates of purchase
If we take into account the price of the KWh supplied by EDF –Electricity of France- (On January 1st,
2012, the price rate of applicable repurchase in France is 0,082 Euros by kWh). this price rate is
guaranteed during 15 years.
3.5 Conditions
In a new bought accommodation, equipments must have been integrated by the seller or the builder.
In an accommodation under construction or former, equipments must be supplied by the company in
charge of the installation of the wind turbine.
The maximum amount of the spending (between January 1st, 2005 on December 31st, 2013) is put
by an upper limit at 8 000 € for a single person, a widow or a divorcee and at 16 000 € for a married
couple submitted to a common taxation. The maximum of the tax credit for wind energy is increased
by 400 € for a person in responsibility (the 1st child), 500 € for the 2nd child and 600 € by child as
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from the 3rd. Besides, these increases are divided by two for the children living in alternated
residence.
In summary:
Maximum amounts for private person are different depending on photovoltaic and thermal
Specific maximum were set up for the thermal and photovoltaic solar equipment spending. The
maximum of spending of acquisition of solar equipments are thus fixed at:
 1 000 €/m ² of solar cells for the equipments of heating or supply of domestic hot water
working in the thermal solar energy;
 3 200 € / kW crest (KW / C) of power installed for the systems of supply of electricity from
the photovoltaic solar energy;
Let us take the example of a childless married couple which makes put in 2013 the
photovoltaic panels on the roof of its main home. The amount of these works amounts to
12000 € for 3 KW / C of installed power;
Calculation of this specific maximum : 3 200 € X 3 KW / C = 9 600 €;
Calculation of the obtained tax credit: 9 600 € X 11 % (current rate on January 1st, 2013) = 1
056 €.
Conclusion:
In 2012, solar energy was producing only 0.7% of the total electricity production in France.
So far, thermal solar plant electricity production is still marginal (1 demonstrator for 400kW, 1 plant
for 9 MW and one under construction for 12MW). But objectives for 2020 are 540 MW.
The incentives policies for concentrated thermal sector are, more or less, inspired by what is applied
for Photovoltaic (rate of purchase and depreciation rules).
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