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1. Project Synopsis

The "Regional Centre for Renewable Energies and Energy Efficiency (RCREEE)" was formally estab-
lished June 25, 2008 through the signing of the "Cairo Declaration of Intentions on Establishment of a
Regional Centre for Renewable Energies and Energy Efficiency (RCREEE)" by representatives of its
member states: Algeria, Egypt, Jordan, Lebanon, Libya, Morocco, Palestine, Syria, Tunisia and
Yemen. The overall objective of RCREEE is, through its interventions, to achieve:

a) rapid implementation of cost-effective policies and instruments for the increased penetration of re-
newable energy (RE) and energy efficiency (EE) technologies and practices in member countries;
and

b) increased market shares of companies and plants located in MENA-countries on the markets for
technologies and services related to RE and EE in the MENA and EU regions.

For the first five years of operation, RCREEE receives financial support from the Governments of
Egypt, Germany and Denmark. The European Commission (EC) supports RCREEE through two re-
gional programs: "MED-EMIP" and Phase Il of "MED-ENEC". Member countries will contribute finan-
cially by increasingly co-financing the costs of the participation of national officials in RCREEE semi-
nars and workshops.

The present project is the first project support to RCREEE from the Danish Government. It is part of
RCREEE's overall effort of providing member state administrations with better information and new
planning tools and processes. It supports RECREEE in the development of a website which offers ac-
cess to a complete subject-ordered list of member state RE&EE laws and regulations, reviewed policy
documents, selected background and evaluation reports deemed to represent state-of-the art high
quality analytical work as well as discussion blogs on topics deemed to be of general interest for
RCREEE governments. The project has four specific objectives:

1. Policy planners and policy decision makers in RCREEE member states provided with informa-
tion on the economic, technical and environmental impacts of the policies and instruments used
for the promotion of RE&EE in RCREEE countries.

2. RE&EE policy planners and consultants from the RCREEE member states strengthened in the
application of methodologies for the execution of "evidence based policies", "theory based
evaluation”, "economic analysis of policy instruments” and the "integration of climate policy
benefits in national energy planning".

3. Policy planners and policy makers in RCREEE member states provided with recommendations
for how the policy making process in their countries can be adjusted to improve the information
basis for decision taking by policy makers.

4. Policy planners and policy makers in RCREEE member states obtain an overview of how their

EE&RE technology policies compare with the efforts of other countries in the region.

The project objectives will be achieved through the following activities which are performed in each of
the ten RCREEE member countries.

Data collection

Five day country mission for information gathering and discussions with national stakeholders
- A half-day seminar on methodology at the end of the country mission
- A country report on EE and RE policy development
- An information workshop on policy development for EE and RE

In parallel and supporting the above activities, the project gathers the pertinent information on EE and
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RE in each member country and makes them available through the RCREEE website in an organised
manner. Likewise the methodology on evidence based policy development and theory based policy
evaluation is discussed and extended in each country and their relevance and applicability are illus-
trated through case studies. On the basis of the country reports, a regional report has been prepared,
which allows policy makers and decision makers in all RCREEE member countries to see the status of
their EE and RE policies in a comprehensive regional context.

The activities are carried out by the project core team of four international experts assisted in each
country by a national specialist. The information workshops are held by the national specialists at the
end of the project using the material and the methodological case studies developed throughout the
project.

Algeria is an exception in the above mentioned work programme, as the country visit and therefore
also the country seminar on the methodology could not take place as planned. Unfortunately no con-
venient timing for the country mission could be agreed with the Algerian government and without gov-
ernment support a visit of the project experts would not have yielded the expected results. In this
situation it was agreed with RCREEE that in the case of Algeria the country report would be replaced
by a desk study which summarises the Algerian situation concerning the policies for Renewable En-
ergy Sources and Energy Efficiency. On this basis it is hoped that an information workshop can be or-
ganised with the support of the Algerian Government. The information workshop can be used to intro-
duce the methodological aspects underlying the project and to discuss the present desk study. As an
introduction to the methodology on policy development and evaluation Annex 1 includes the power
point presentation which had been prepared for the half day seminar that could not take place.
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2.  Summary of Energy Situation in Algeria

Algeria has large natural renewable energy potentials and also reserves of oil and natural gas. The
country is relying heavily on oil and gas to generate export revenues: Total hydrocarbon exports rep-
resented nearly 98 % of total exports in the year 2007. In the same year, the gas and oil sector ac-
counted for 45.9 % of the Algerian GDP.

Total primary energy supply is very strongly dominated by natural gas and crude oil. The share of en-
ergy from renewable sources and waste was 0.4%. Total primary energy demand in Algeria was about
37 Mtoe in 2005, characterised by a steady increase during former years. In the coming years energy
demand is exptected to grow further.

In 2008, electricity production of Algeria’s national power sector totaled at a level of 40 TWh. In com-
parison to 2007, this figure indicates an increase of about 8%. The growth of power demand is mainly
driven by the residential sector, which is responsible for about 63% (17.7 TWh) of final electricity con-
sumption. Gas-fired generating capacity represents approximately 97% of Algeria’s power supply. As
a consequence of the Electricity Act, which permitted competition, 35% of the electricity is produced
by power plants owned by private foreign companies. Power is sold to the single buyer SONELGAZ,
who is also the distributor.

Between 1990 and 2006 only minor reductions of energy intensity were achieved. At world level, for
comparison, the amount of energy per unit of GDP decreased by 1.6% annually. There is large leeway
to reduce energy consumption in Algeria, e.g. by substituting traditional fuels and by using more effi-
cient (electrical) appliances especially in the residential sector.

Consumer prices for energy in all its forms are subsidized by the Algerian state. Prices are set by the
state on the basis of socio-economic criteria. The subsidies are indirect and are given not through di-
rect state budgetary transfers, but by way of reduced profits of the state production companies, i.e.
NAFTEC for fuels and SONELGAZ for electricity and gas.

The Algerian government set up a strategy for energy efficiency. However, the impact of the energy
efficiency programme over the period between 2007 and 2011 is estimated as equivalent to the defer-
ral of a power plant of 161 MW. Installed electricity production capacity is 8.5 GW, so the saving target
is only 2% of peak demand. Energy efficiency is regulated by several laws. The framework law on en-
ergy efficiency provides for a National Fund for Energy Management (FNME) to support actions and
projects undertaken within the framewaork of the national energy management plan - PNME.

APRUE is the national institution responsible for the promotion and implementation of energy policies.
It is a public institution created by a presidential decree in 1985 and located under the Minis-
try of Energy and Mines.

Algeria developed a renewable primary energy target of 6% renewables supply by 2015, which ap-
pears to be an internal target of the Ministry of Energy and Mines, but it has not been adopted by the
government as a whole. There are some projects and small incentives for the establishment of small
scale renewable energy devices. To foster more renewable energy power plants the Algerian govern-
ment introduced a feed-in tariff for concentrated solar power plants. However, this tariff was too low to
boost substantial investments in renewable energy.

Wuppertal Institut
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3.  Comparison of Algerian Practice with Internation al Practice in Energy Ef-
ficiency

This section attempts to compare the present status of energy efficiency with international prac-
tice.Public policy intervenes to correct market failures, in the case of energy efficiency the most com-
mon failures are: distorted energy prices, external costs, poor access to technical information, agent-
principal problems, budgetary constraints and excessive risk aversion, poor skills of investment ap-
praisal. Policy instruments are intended to correct or compensate for these distortions.The most com-
mon among these instruments can be categorised as:

Corrective Measures
Price Reform
Institutional and legal reform
Labelling
Dissemination of information
Research, development and demonstration
Financial incentives
Support for energy service companies (ESCOSs)

Compensating Measures
Standards
Mandatory measures (e.g. compulsory audits and management obligations)
Corporate agreements
Efficiency obligations
Transport and spatial planning

Normally these instruments should be combined within an overall strategy that sets out objectives and
targets and defines the combinations of instruments that are expected to achieve the targets.

The following discussion reflects this taxonomy.

3.1 Strategy

Strategy sets out objectives and targets and defines the combinations of policy instruments that are
expected to achieve the targets.

The issue of energy and sustainable development has been at the heart of policy in Algeria, with the
aim of reconciling the needs for socio-economic development with the respect and preservation of the
environment and natural resources. Algerian energy policy has the following general objectives:

The development and conservation of hydrocarbon resources

The development of domestic use of natural gas

The development of renewable energy

Improving the management of energy demand

Reinforcing of energy efficiency by reinforcing the role of the appropriate state agency

The basic elements of the strategy comprise a national programme for energy efficiency, underpinned
by a national fund. The programme will cover industry, buildings, transport and agriculture with priority
for large consumers of energy and will focus on energy audits in industrial sites and improvement in
standards of insulation in buildings. It is intended that over the period 2007 to 2011 the programme will
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save 250,000 toe and will avoid the emissions of 470,000 tonnes of CO2. The expected savings by
sector are shown in the Table 1.

Table 1 Cumulative energy savings and CO , avoided (2007-2011)

Energy savings | CO2 avoided

(toe) (tonnes)
Industry 631,240 1,893,720
Residential 68,929 206,786
Transport 176,000 216
Communities | 7,553 22,659
Services 12,822 38,446
Agriculture 518 1,554
TOTAL 897,062 2,163,401

It appears that a major driver for the programme is the difficulty of meeting demand for electricity dur-
ing the peak periods, especially in the very hot days of summer. The demand for electricity in 2009
was 43TWh and is growing at 7% per year. Recent additions of 3000 MW of generating plant have
lessened the problem, but it is still significant and needs to be managed. Consequently the emphasis
of the energy efficiency programmes has been on electricity to the comparative neglect of other sec-
tors.

The impact of the energy efficiency programme over the period is estimated as equivalent to the defer-
ral of a power plant of 161 MW. Installed production capacity is 8502 MW, so the saving target is only
2% of peak demand. This is very modest. Expressed as a percentage saving of total final energy con-
sumption, the programme is even less ambitious. Total consumption over the five year period will be
around 90 million toe, so the planned savings are about 1% of consumption. This is a very effort.

3.2 Legal Reform

The proper implementation of energy efficiency requires an energy efficiency law that justifies the pur-
pose of the activity, establishes a clear focus in government, assigns the responsibilities of actors, and
makes provision for an agency and specific instruments.

The following list contains the most frequently occurring provisions in such laws:

Recognising energy efficiency as an appropriate subject of legislation and regulation
Identifying and communicating in a policy document or national plan the principles of energy
efficiency policy

Identifying through technical analysis the potential for saving and prioritizing the sectors with
highest potential

Defining policy interventions to promote energy efficiency e.g. fiscal and financial incentives,
tradable certificates, and regulations

Drafting of legislation to implement policy interventions

Setting penalties for default

Creating institutional structures to promote energy efficiency

Assigning staff in proper numbers and with proper qualifications to the institutions and ensur-
ing adequate finance for the institutions

Drafting national programmes for short and long-term management of energy efficiency
Assigning responsibility to promote energy efficiency at national, regional and municipal levels
Monitoring and evaluating progress
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Energy efficiency is regulated by a several laws and decrees of which the most significant are listed
and summarised below.

The law No. 1999-09 of the 29 July relating to the control  * of energy
This is a framework law that gives legal form to the fundamental strategic objectives of energy effi-
ciency policy.

The notion of the “control of energy” is defined in the law as covering three dimensions, namely: the
rational utilisation of energy, the development of renewable energy systems and the protection of the
environment from the deleterious effects of the energy system.

The law reaffirms the main technical choices that can support a better mdel of national energy con-
sumption. In particular it identifies:

Priority given to domestic use of natural gas
The promotion of renewable energy
Energy efficiency

The law asserts that the control of energy is an activity of public interest given its significant positive
impacts on the preservation of natural resources, environmental protection, technological progress
and the improvement of national economic productivity.

The main content of the framework law comprises a statement of the principles that are to be adopted
in introducing specific regulations governing the requirements and national standards for energy effi-
ciency in new buildings and equipment. The provisions relating to energy efficiency standards aim to
ensure a structural development of energy management in Algeria through the promotion of effective
techniques and technologies.

The law requires that legal provision should be made to introduce measures to control compliance
with energy efficiency standards in the case of new buildings, equipment and motor vehicles. Control
of compliance is designed to promote equipment with good energy performance; inefficient equipment
put on the market should be taxed and imports of used equipment that does not conform to norms
should be prohibited. This system of control with penalties reflects a triple structure of protection — pro-
tection of consumers, protection of the environment and protection of the national economy.

The law also makes provision for a system of energy audits on the premises of large users of energy
in the industrial, transport and tertiary sectors.

The law envisages that implementation of its provisions will be undertaken in the medium-term within a
National Programme of Energy Management (PNME)Z. Further, it makes provision for a National Fund
for Energy Management that wills serve to support actions and projects undertaken within the frame-
work of the PNME. It is also permitted that projects leading to savings in energy may qualify for finan-
cial benefits in the form of lower taxes and customs duties.

The overall facilitation and coordination of the programme is to be assured by a specialised agency
responsible for the control of energy, namely the National Agency for the Promotion and Rationalisa-

! “Control of energy” is used here to translate the expression in French, maitrise de I'énergie, that has no simple
equivalent in English
2 Programme National de la Maitrise de I'Energie
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tion of the Use of Energy (APRUE)®, but other agencies are to provide technical coordination at sec-
toral level.

Other important legislation governs the establishment of APRUE and the setting up of a national fund
to finance the programme. These provisions are discussed in more detail in later sections.

Other relevant texts are:

Decree No. 2000-90 of the 24™ April 2000, regulating heating in new buildings
Decree No. 2004-149 of the 19" May 2004 defining the procedures for elaborating the PNME

In general, the legal and judicial framework is consistent and comprehensive; it covers all aspects of
regulating, funding and implementing efficiency policy.

3.3 Price Reform

It is well established that energy demand is price sensitive, especially demand for electricity. The most
reliable results come from industrialised countries. Price reform will save large quantities of energy,
especially in the long-run and can make a substantial reduction in GHG emissions from countries with
distorted prices. Subsidies put a large strain on public accounts and weaken foreign trade balances.
They also tend to devastate the state-owned enterprises that are normally a victim of the practice.

The consumer prices for all petroleum products and energy in all its forms are subsidized by the Alge-
rian state. The prices are set by the state on the basis of socio-economic criteria. The subsidies are
indirect and are manifest not in direct state budgetary transfers, but as reduced profits of the state
production companies, i.e. NAFTEC for fuels and SONELGAZ for electricity and gas.

Table 2 shows the price of fuels and electricity in 2009 and the general price trend. The prices of fuels
for transport have not varied more than five years.

Table 2 Prices for energy forms and general trends

Energy carrier Consumer price 2009 Approximate General trend of
prices in Euros price: up, down,
more or less con-
stant during the
last 3 years
Diesel for passenger | 13,70 DZD/litre 13.70 eurocent/litre | constant
cars
Diesel for trucks and | 13,70 DZDllitre 13.70 eurocent/litre | constant
others consumers
Diesel/heavy oil  for | 10,00 DzD/litre 10.00 eurocent/litre | constant
power plants
Gasoline for passenger | Super (96) : 23 DZDllitre 23 eurocent/litre constant
cars Normal (90) : 21,20 DzD/litre [21.20 eurocent/litre
Without Pb : 22,60 DZD/litre [22.60 eurocent/litre

3 Agence Nationale pour la Promotion et la Rationalisation de I'Utilisation de I'Energie
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Other gasoline consum- | GPL : 9 DzD/litre 9 eurocent/litre constant
ers

LOW TENSION

Electricity for residential | 0 -  125KWh: 1,779 |1.78 eurocent/kWh Up 10 %
sector DZD/kWh

4.18 eurocent/kWh
For others consumers: | >125KWh : 4,179 DZD/kWh

administration and in- 4.18 eurocent/kWh
dustry 4,179 DZD/kWh
MEDIUM TENSION High level of consummation: ([7.26 eurocent/kwWh | Up 10 %

Electricity for industry 7,26 DZD/kWh

Low level of consummation:

1,50 DZD/kWh 1.50 eurocent/kWh

Night: 0,85 DZD/kWh 0.85 eurocent/kWh

Day: 3,56 DZD/kWh 3.56 eurocent/kWh
HIGH TENSION 1,96 DZD/kWh 1.96 eurocent/kWh | Up 10 %
For all big industry
LOW PRESSURE 0 - 1125 Thermie : Up 10 %
Natural gas for residen- | 0,168 DZD/thermie 0.168 €/thermie
tial sector and all others
consumers >1125 Thermie :

0,324 DZD/thermie 0.324 €/thermie
HIGH PRESSURE 0,154 DZD/thermie 0.154 €/thermie Constant
Natural gas for power
generation

There appear to be inconsistencies in the pricing of petroleum products; the domestic refineries pro-
duce relatively little diesel because Algerian crude oil is light. The price of diesel however is lower than
that of gasoline even though diesel is imported and gasoline is in surplus. Taxes on vehicles running
on diesel are also lower than those of other vehicles running on petrol or LPG.

Distribution companies for gas and electricity are legally required to ensure equalization of tariffs for all
domestic customers, regardless of location and regardless of the actual cost of supplying energy. The
prices are low, but in the past have been still lower. As a part of the reform process in the electricity
and gas sectors, pricing policy is based upon a principle of adequate remuneration of the costs of pro-
duction, transportation, distribution and marketing of electricity and gas. The levels of tariffs for elec-
tricity and gas in Algeria are set by government decree on the basis of proposals from the Regulatory
Commission of Electricity and Gas (CREG)4, created by the Law 02-01 of 05 February 2002 relating
to electricity and gas distribution by pipeline as an independent body with legal personality and finan-
cial autonomy. Although the principle is in place there is a long way to go in implementing it. SONEL-
GAZ has had difficulty in getting government approval price increases and is now operating at a loss.

As a consequence of the Electricity Act that permitted competition, 35% of the electricity is produced
by power plants owned by private foreign companies. This power is sold to the single buyer, SONEL-
GAZ that is in charge of distribution. The sale price of this electricity varies according to the transfer
price of gas from Sonatrach to these power plants. The purchase price at the plant is generally higher

* La Commission de Régulation de I'Electricité et du Gaz
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than the selling price to consumers. The difference is supported by SONELGAZ. The deficit of
SONELGAZ reached in 2009, the value of 300 billion Dinars, the equivalent of 3 billion EURO.

As in many countries with similar climates, the rapid growth in electricity demand owes much to the in-
creased use of air-conditioning during summer months. This creates peaks in demand and can lead to
load shedding. SONELGAZ has studied the use of natural gas for the production of cold as a means
to reduce electricity consumption for air conditioning during the summer.

Electricity is sold to large consumers on a time-of-use basis, but there appears to have been little ad-
justment of large users to the variable price. Similarly there has been no attempt by large industrial
consumers to install cogeneration plants, although the Electricity Act permits them to construct and
operate such plants and to sell the output to SONELGAZ at a negotiated price.

3.4 An Agency

Many countries have found it useful to establish a specialised institution to prepare initiatives, draft
regulations, monitor progress, ensure compliance, administer funds and perform other administrative
activities. It will not necessarily be the only institution with powers in the area. If fiscal incentives are
adopted then these will be managed through the office responsible for taxation, but there will still be a
need to confirm the technical acceptability of the investment. Compliance with standards for equip-
ment and boilers will normally be performed by special corps of inspectors already engaged in stan-
dards work. The regulator would normally enforce any specific obligation on electricity networks.

Despite the need to involve existing institutions, it is often considered useful to create a specialised
agency. This agency would typically have the following responsibilities.

Developing and disseminating targeted information to specific categories of users
Organising training; liaison with universities and professional bodies

Developing energy efficiency standards

Conduct of surveys; analysis of data and maintenance of database

Conducting or managing programmes of certification and labelling

Liaising with other state institutions (e.g. Taxation offices and inspectorates)
Administering energy efficiency funds

Specifying mandatory audits; certifying and/or licensing energy auditors
Designing short-term and long-term energy efficiency programmes

Monitoring, evaluating and reporting on the implementation state activities and private initia-
tives

Designing and proposing new interventions as opportunities are identified

APRUE is the national institution responsible for the promotion and implementation of the energy pol-
icy. Its principal role is the coordination and the monitoring of the energy conservation policy (national
programme for energy conservation, national funds for energy conservation, inter-sectoral committee
for energy conservation) and the organization of partnerships for the elaboration and submission of
proposals and implementation of concerted programmes in every sector.

APRUE is a public institution of an industrial and commercial character created by a presidential de-
cree in 1985 and located under the Ministry of Energy and Mines. It now operates under the provisions
of the Executive Decree No. 2004-314 of September 25th, 2004 amending and supplementing the
original Decree No. 1985-235 of August 25, 1985.
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The mission of APRUE within the framework of the national programme is organized in three levels:

1. Economic and planning framework

a. To create and maintain a data base of energy consumption, its evolutional trends and
significant indicators

b. To conduct studies of future scenarios for energy demand; evaluation of the energy
potential and the necessary investments.

c. Overall planning for energy conservation, coordination and monitoring of the national
energy conservation programme (in combination with the national programme for cli-
matic change).

d. Evaluation of programmes

2. Know-how and promotion framework
a. Organization and promotion of the appropriate information for the development of en-
ergy conservation.
b. Training in Algeria and abroad

3. Sectoral programmes and projects in partnership
a. Elaboration of programme and project proposals in partnerships, taking into consid-
eration technical, economic, environmental and financial dimensions.

APRUE is managed by a General Director assisted by five Directions (Communication, Planning and
Programming, Sectoral Activities, Environment & Sustainable Energy, Administration and Finance). Its
funding comes from the FNME, from reimbursement for energy studies, energy audits and training and
from international sources, in particular from European Union, bilateral co-operation and international
organizations.

3.5 Standards and /or Labels

The obligation on manufacturers and importers of equipment to label goods or to meet specified stan-
dards is a policy measure introduced to overcome the market failure caused by asymmetric informa-
tion. Potential users of equipment, faced with a choice of designs, may not have the skills and informa-
tion to understand the consequences of their choice. They may be tempted to choose low-cost equip-
ment with high energy consumption in preference to higher price options that perform better. Manufac-
turers may not have an incentive to provide this information if they think that their comparative market
advantages do not include greater efficiency than competitors. Labelling and standards are not exclu-
sive; goods can be obliged to meet a certain minimum standards and then labelled according to their
performance when it exceeds the standard. Labelling and standards both require testing facilities and
protocols; both require rigorous and competent enforcement.

Decree No. 2005-16 of January 11™ 2005, lays down specific rules concerning the energy efficiency of
appliances using electricity, gas and petroleum products. The Decree defines the general require-
ments for the performance of energy-using appliances, including level of energy consumption relative
to their output, information on energy use and efficiency. It also creates a requirement to indicate the
classification of energy efficiency and that this information should be included by manufactures and
clearly affixed to the devices and their packaging.

The intent has been implemented for refrigerators, air-conditioners and lighting. After reviewing the
available national laboratories, APRUE selected the laboratory of ENIEM situated in Tizi-Ouzou, to
monitor the energy efficiency of refrigerators and the control laboratory HAIER located in Algiers, to
monitoring the efficiency of air conditioners. Tests of different devices randomly selected from the
market were conducted under the conditions specified in the Algerian standards: AVPN NA 16,762,
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(equivalent to the international standard 1ISO15502) for refrigerators and PNA 16,537 (corresponding
to the European standard NF EN 14511-2) for air conditioners. The test results on sample refrigerators
and air conditioners on the market showed a predominance of class energy G and E for refrigerators
and classes D and E, for air conditioners. The results highlight the considerable potential for savings.

The labelling requirements for refrigerators, air-conditioners and lights were implemented by a series
of Decrees in 2008. APRUE also conducts sensitisation campaigns for consumers and local manufac-
turers.

Standards for buildings are an important special case because:

The rate of new building in developing countries is far higher than anywhere else in the world

Buildings are large consumers of energy

Buildings last for decades and will determine energy use for a very long time

Large improvements in the energy efficiency of buildings can be achieved at low cost

Developers will not normally make those improvements because of various chronic market fail-
ures

The principal-agent dilemma is especially acute

The residential sector is responsible for 35% of final energy consumption in Algeria. Construction of
new buildings is proceeding very rapidly and the impact on energy demand will be considerable and
enduring.

There seems to be no perceptible progress in the introduction of energy standards within the building
code, but APRUE has developed a programme ECO-BAT that addresses residential housing, with the
following objectives:

1. To improve thermal comfort in homes and reduce energy consumption for heating and cooling;
2. To mobilise relevant actors in the buildings sector around the issue of energy efficiency;

3. To realise demonstration of the feasibility of high performance projects in Algeria;

4. To foster training practices to take account of aspects of energy efficiency in building design.

As part of the implementation of this project, a partnership agreement was signed between (APRUE)
and eleven Offices de Promotion et de Gestion Immobiliere (OPGI), in May 2009 at the Ministry of
Housing and Urban Development. This agreement defines the terms and conditions of integration effi-
ciency measures in housing 600 pilots over the different climatic zones of the country and provides
funding from the National Fund for Saving Energy (FNME) for the additional costs incurred by the en-
ergy efficiency. The programme will also be accompanied by sensitisation of the building community
and the launch of training programmes and technical seminars involving all actors in the construction
sector.

Although this activity is commendable, it does not go very far in changing the perceptions and practice
in the sector. A building code that specified energy performance is desirable. It is true that the compli-
ance with even norms of safety in Algeria has been very difficult to ensure as was revealed by the
poor performance of building after the earthquake in 2003. Nevertheless, the issue will ahve a major
bearing on energy demand in Algeria for many years to come and it is vital to address it.

3.6 Financial Incentives

Financial incentives can be separated into economic and fiscal incentives. Economic incentives are
aimed at encouraging investment in energy efficient equipment and processes by reducing the in-
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vestment cost directly and fiscal incentives are those actions that reduce the cost indirectly through
the taxation system. Economic incentives can be further divided into investment subsidies and con-
cessional finance. Investment subsidies change the perceived cost of an investment and concessional
finance changes the financing conditions. Fiscal incentives differ from other financial incentives in
several ways. They do not need to be funded directly; they are funded indirectly in that they represent
a loss of revenue to the state budget. Generally they are available to all who qualify according to the
terms of the exemption; there is no application and award process. For this reason they are some-
times preferred as being less susceptible to corruption and to political manipulation. They can be
managed through the normal tax compliance regime. In middle income countries this approach is
generally only practical with companies.

A last instrument that might be included under this heading is feed-in tariffs for cogeneration. If the
feed-in tariff is above the opportunity cost of electricity then the instrument does really constitute an in-
centive. The incentive is funded by other consumers of electricity unless a special compensation is
paid from the state budget to the network. If the feed-in tariff is above the marginal cost of electricity at
subsidised fuel prices, but below the opportunity cost then it is simply a regulation to correct the mo-
nopoly purchasing power of the network and the distorted fuel prices.

The framework law on energy efficiency provides for a National Fund for Energy Management
(FNME)® to support actions and projects undertaken within the framework of the PNME. It also creates
the option of lower taxes and customs duties for energy saving measures. The Fund was duly estab-
lished in the Finance Act 2000, which allowed for the opening of a Special Account for the purposes of
the control of energy.

The overall goal of the Fund is to contribute to the development momentum and, ultimately, a market
for energy efficiency through, inter alia:

granting of credits for activities selected through competitive proposals
loans at zero or reduced rates
guarantees for loans from third parties to facilitate access to credit

The Decree No. 2000-116 of the 29™ May 2000 defining the operational procedures of the FNME iden-
tifies the Ministry of Energy and Mines as the principal operator of the Fund and as the responsible
agency to elaborate the PNME. It lists the acceptable receipts and expenditures of the Fund and the
arrangements for monitoring and controlling the activities of the Fund, jointly between the Minister of
Energy and the Minister of Finance. In this context, the inter-ministerial order of September 17, 2000,
determines six permitted areas of expenditure:

1. The regulatory and institutional framework for the control of energy, including:

a. The development and application of specific regulations on the management of en-
ergy consumption in different sectors;

b. The introduction of requirements and standards for energy efficiency, particularly in

the areas of building and equipment;

The development of pricing structures of energy incentives for efficient use of energy;

The organization of control of energy efficiency for buildings, equipment and vehicles;

e. Encouraging the emergence and development of businesses, services and associa-
tions specialized in activities to promote energy efficiency.

e o

2. Awareness, education and training in energy saving, including:

5
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a. Training programmes in energy management for the benefit of professional groups
concerned institutions and major consumers of energy;

b. Information programmes, outreach and demonstration of methods, techniques and
processes effective for rational use of energy and renewable energies;

c. Educational outreach programmes and awareness of energy conservation for stu-
dents from primary and secondary schools;

d. Outreach programmes on energy conservation for the general public;

e. The promotion of training and development for energy management

3. Research and Development projects related to improving energy efficiency, including:

a. Thermal insulation in new buildings;

b. Upgrading the quality of facilities and equipment of domestic manufacturers (appli-
ances, electric motors, boilers) in terms of performance and energy efficiency;

c. The development and adaptation of efficient technologies national energy intensive
industries;

d. Energy conversion equipment for the benefit of gaseous hydrocarbons and renewable
energy sources;

4. Studies to define and implement national strategies for energy efficiency over the long-term, in-
cluding:

a. The evaluation of the potential of energy efficiency;

b. The study of patterns of land use (urban development, infrastructure and transport
modes) and their impacts on energy consumption;

c. Studies on renewable energies;

d. Study of the impact of energy system on the environment;

e. Feasibility studies of projects to improve energy efficiency equipment (including con-
version equipment for the use of gaseous hydrocarbons);

5. Help to fund operations to improve energy efficiency and to introduce courses or new energy
technologies, including:
a. Energy audits;
b. Pilot Projects;
c. Demonstration
d.
6. Accompanying actions and coordination of energy management, including:
a. Preparation and monitoring of the national energy conservation programme;
b. Management of energy audits;
c. Instruction, monitoring and control of projects benefiting from the resources of the na-
tional fund for energy efficiency;
d. Establishing and managing a system of statistical information on energy (collection of
data on national energy consumption, development of energy balances, publication
and dissemination of information on energy)

Within the same framework, the ministerial order of September 17, 2000, stipulates that:

The Fund is open to national public and private institutions

The modalities of implementation of actions and projects financed are determined by agree-
ments established between the recipient and the Ministry of Energy and Mines

Monitoring and control is made by the Ministry of Energy and Mines

Revenues for the Fund may come from energy taxes and other defined sources. The logic for provid-
ing a revenue stream through an energy tax is to ensure that the Fund is sheltered from the vagaries
that may afflict special purpose Funds funded annually from budgetary allocations. The level of the tax
was set in the Finance Law of 2000 at:
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0.0015 DA/thermie for natural gas
0.02 DZD/KWH for electricity

The taxes are raised by the state enterprises responsible for the supply of energy, i.e. SONELGAZ
and SONATRACH. The tax may be changed in line with the priorities set by the PNME and in future
other energy sources (such as petroleum products) may be included in the tax base.

Apart from the energy taxes, several other sources of Funds are legally permitted, including:

State subsidies

Revenues from taxes on energy inefficient equipment and fines foreseen in the energy effi-
ciency law

Revenues from the reimbursement of loans

Any other contribution or donation

Revenues from the energy tax are around €7-8 million annually; this budget is insufficient to fund sub-
stantial financial incentives, which is probably why the programme of APRUE does not contain any
significant financial aids, but is focused mainly on studies and joint ventures. Nevertheless, APRUE
has managed to fund some projects under a competitive call for proposal within the framework of its
programme Top-Industrie.

The objectives of this programme are, firstly for manufacturers:

to identify potential energy savings and to propose appropriate actions to control energy con-
sumption;
to reduce production costs and increase their profits and competitiveness

and secondly:
- to promote energy service companies.

Studies conducted under this scheme include some feasibility studies and support to investment:

Feasibility studies
Feasibility study on the restarting of a gas turbine generator of 14MW;
Feasibility study on the recovery of thermal energy from the heating of pretreatment baths in a
furnace for zinc
Feasibility study on the use of an existing steam turbine of 2.1 MW;

Investment support
- Replacing electric pumps of a power of 210 kW pumps by pneumatic pumps with a power of
37kW.
The installation of variable speed electric motor of 800 kW driving a fan
Replacement of two boilers of 2.5 Gcal / h by one of 3Gcal / h.
The replacement of furnace burners by new-generation high efficiency burners

The provision for tax relief on energy saving measures does not appear to have been activated.

These activities are commendable, but compared to the size of the challenge they are very limited. A
much larger budget for financial incentives could be justified.
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3.7 Obligations

Another approach, which may be combined with incentives, is to oblige companies to undertake en-
ergy efficiency by mandatory measures. These can be multiple and include obligations to:

To carry out audits at regular intervals

To report to central government database and possibly to communicate audit results to the
public

To report energy consumption, saving measures and implemented measures

To propose action plans to implement the energy savings measures identified in audits

To carry out certain specified measures

To appoint an energy manager

Mandatory certification of auditors

Mandatory comparison of operation and investment to reference values (norms, benchmark-

ing)

Some, or all, of these requirements may be confined to large users and made conditional on crossing
a defined threshold of energy use.

Obligations can be mandatory or voluntary. Two main sets of voluntary agreements have been intro-
duced. The first set comprises agreements between government and representative bodies of appli-
ance manufacturers to reach specified improvements in the performance of appliances; the approach
has also been extended to vehicles. The second set comprises agreements with individual industries
to improve their own on-site energy performance. Industry can have various motivations to participate
in these agreements. Appliance manufacturers may expect to persuade government to supplement
their efforts with instruments aimed at stimulating purchases by consumers. It may in some instances
be a mechanism to forestall regulation. This latter reason may also encourage participation in agree-
ments to reduce energy use in industrial processes. Such agreements, although voluntary, may also
be a condition for financial incentives.

The industrial sector is responsible for 16% of final energy consumption in Algeria. Extrapolation of
past trends indicates a doubling of consumption over the next two decades. The implementation of
measures to control consumption for industrial activities is therefore a priority of PNME. An important
component of the policy towards industry is the mandatory energy audit. Decree No. 2005-495 of the
26" December relative to the audit of large consumers of energy defines a threshold of energy use,
above which establishments are obliged to conduct an energy audit; the thresholds are 2000 toe/year
for industry, 1000 toe / year for transport and 500 toe / year for the tertiary sector.

It appears that this obligation is not enforced and in fact few industries comply.

In liberalised markets an alternative to promoting energy efficiency through state financial incentives
and funds is to place an obligations placed on suppliers. In this scheme a supplier or distribution net-
work manager scheme is placed under an obligation to demonstrate programs that save specified
amounts of energy related to their total supply volume. The supplier or network operator then builds
the costs into his cost-base; he then has the usual interest of a commercial company in keeping his
cost-base as small as possible. The requirement is enforced by the regulator; failure to comply may be
penalized in proportion to the deficit between the target savings for the supplier and the amount
achieved. Savings do not have to be made within the supplier’s own area; they can be in fuel oil, coal
or transport fuels. Such schemes can be complemented by “white certificates”. In this arrangement,
suppliers are obliged to demonstrate they either accomplished energy savings directly or have bought
certificates from others who can show they have made savings.
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No such scheme exists in Algeria or is planned.
3.8 Audits and the Promotion of ESCOs

The original idea of an Energy Service Companies or ESCO is that an entity other than the energy
supplier should identify, design, finance, supervise and commission projects for a client, to be com-
pensated by a share of the energy savings achieved over a defined period. The partition of savings is
determined by a special contract known as an energy performance contract (EPC). Actual practice
varies widely; some ESCOs will finance the project, others will organise finance. Implementation is not
easy and there are relatively few successful examples. The name ESCO is sometimes also given to
companies that just provide consulting services, but do not enter into an EPC. It is important to be
clear what is meant, as the latter is a much easier exercise than the former.

There seems to be no systematic ESCO activity in Algeria.

APRUE is mandated by the government to ensure that energy audits become widespread in the sec-
tor. As noted above, the mandatory programme appears to be unsuccessful. The effort is supple-
mented by the programmes of APRUE to increase the capacity of consultants and consultancy firms in
energy auditing. APRUE has trained and certified fifty energy auditors. The problem for the potential
auditors is that their work load is very small and the cost of the measuring equipment they must ac-
quire is difficult to recover.

3.9 Transport and Spatial Planning

More than half of the global population now live in cities and according to UN Habitat, by 2030, it will
be 60 percent. Cities consume enormous amounts of energy and they have great inertia; road sys-
tems and land-use decided now will influence energy use for a hundred years. In urban metropolitan
areas, transport creates a third at least of total greenhouse gas emissions. Promotion of public trans-
port options and careful design of cities is critical for reducing emissions in cities.

The transport of goods and people is concentrated on roads; the share of rail transport is less than
10%. An ambitious development programme for rail has been initiated requiring investments of around
€10 billion investment) that will be commissioned in 2014.

Public transport of passengers is little developed especially in towns and cities, although this is slowly
changing. Tramway and metro projects are underway in Algiers and trams are being introduced in
several other cities. Private transport is currently the norm. The fleet of approximately 4 million per-
sonal vehicles is old; 70% of vehicles are over 10 years of age and is predominantly diesel. The poor
age profile of the fleet is despite the recent availability of consumer credit coupled with low pump price
of fuel that greatly promoted the proliferation of new vehicle registrations in 2008. Subsequently, credit
has been withdrawn and this has significantly reduced the purchase of new cars that is down by 30%
in 2009. Such restrictions do not promote the rejuvenation of the park and fuel economy that could
make use of new vehicles which consume less fuel. Recently the government has decided to withdraw
from circulation all vehicles older than thirty years.

Testing of vehicles, including fuel efficiency and emissions, is required for the entire fleet; it applies
even for new vehicles. However, the correctness of the procedures applied in the test centres and the
accuracy of their monitoring by government is questionable.

Economical, Technological and Environmental Impact Assessment of National & MVV

L
Regulations and Incentives for RE and EE: Desk-Study Algeria ’
desk-study-Algeria.doc

Wuppertal Institut
fir Klima, Umwelt, Energie

decon GmbH



-17 -

LPG is available in Algeria and is very clean; it is a substitute for both diesel and gasoline. APRUE has
launched the programme "Prop-Air’ to support the development of LPG use in transport. The pro-
gramme comprises three elements:

Selection of installers spread throughout the country to assure the conversion of vehicles;
Launch of a communications campaign directed at motorists;
Organisation of information campaigns and programmes to train installers.

Credit is available without interest to individuals wishing to convert their vehicles. On the side of the in-
frastructure, NAFTAL, the company that is in charge of fuel distribution in Algeria, has installed LPG
pumps on 284 of the existing 1,755 petrol stations.

3.10 Dissemination of Information

Access to knowledge is costly and may impede an individual or company from undertaking activities in
energy efficiency. It is a legitimate role of government to generate and disseminate knowledge as a
public good. We interpret the term knowledge in this context very widely to include data, technical
guidance, research and demonstration.

APRUE's activities in dissemination are directed mainly towards three targets: the general public,
schools and professionals. It uses the means of mass communication i.e, its website, TV and radio
campaigns, develops and publishes educational materials and organises seminars and workshops.

One particular programme of sensitisation is the project ECO-LUMIERE, implemented by APRUE in
partnership with Sonelgaz, to make available to consumers one million lamps sold at economic com-
petitive prices. The distribution of these lamps is accompanied by a strong information campaign and
awareness raising exercise. It was launched April 19, 2009.

Residential lighting is responsible for 32% of household electricity consumption in Algeria and is also
predominant during the time of peak power demand. In this context, the use of economic lamps repre-
sents an opportunity to reduce power consumption and reduce the national system peak

For all interventions, ANME has prepared and disseminated carefully targeted materials to all relevant
groups including final users, equipment suppliers and intermediaries. This can be seen for example in
the policies for appliance labelling and for building standards as well as for the mandatory audits and
financial incentives.
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4.  Comparison of Algerian Practice with Internation al Practice in Renewable
Energy

This section attempts to compare the present status of renewable energy policy in Algeria with interna-
tional practice.

Public policy intervenes to correct market failures. In the case of renewable energy, the most common
failures are somewhat similar to those identified previously for energy efficiency, but with a different
emphasis. Distorted energy prices, unrecognised external costs, poor access to technical information
all play a part. There is however a significant difference. Many measures of energy efficiency are cost
effective, but prevented by distortions of the conventional market. This is also true of some renewable
options, such as solar water heating. Many renewable energy technologies are not cost-effective even
if the distortions of the conventional market are removed. They are justified by the external costs that
they avoid, especially the external costs of GHG emissions. This means that they must be financially
subsidised to financial incentives of one sort or another are critical to renewable policy.

In addition to these general market failures there can be specific market failures for electricity gener-
ated from renewable energy that is fed into a national grid as electricity. Excessive and unjustified
costs of connection to the grid, inability to connect, disputes over responsibility for payment — these
can impede renewable deployment. Policy instruments are intended to correct or compensate for
these various distortions.

4.1 Targets and Strategy

Strategy sets out objectives and targets and defines the combinations of policy instruments that are
expected to achieve the targets.

The development of renewable energies is, along with the promotion of energy saving, one of the
three principle objectives of national energy strategy. A target has been established that the contribu-
tion of renewable energy (including cogeneration) in the primary supply of energy should reach 6% by
2015°. This appears to be an internal target of the Ministry that has not been adopted by government
as a whole; it is contained within a section on the National Policy for Renewable Energy in a publica-
tion of the Ministry. The objectives of the policy are not only to reduce emissions of CO2 and to diver-
sify energy supply, but also to develop a national industry and to promote job creation.

Solar potential is very high; the average energy received per year over the surface of the country is 5
billion GWh. The characteristics by main regions are shown in the Table. The Sahara region is espe-
cially rich in this respect.

Table 3 Solar characteristics by region

Region North Highlands Sahara
Area (%) 4 10 86
Average duration of sunshine (h / year) 2650 3000 3500
Energy received average (kWh/m2/year) 1700 1900 2650

The wind potential is relatively modest; wind speeds vary from about 2 to 6 m/s. This potential energy

® Guidelines to Renewable Energies, Edition 2007. Ministry of Energy and Mining; New and Renewable Energies
Department, People’s Democratic Republic of Algeria
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is ideal for pumping water on the Hauts Plateaux, but is marginal for large commercial developments.

There is a substantial geothermal potential in Algeria. More than two hundred hot springs were sur-
veyed in the North of the country. About one third (33%) of them have temperatures above 45 °C.
There are sources of high temperatures up to 96 °C in Hamman Meskoutine.

Further south there is a vast geothermal reservoir extending over several thousand km2. This reser-
voir is commonly called the “Albian table” and has an average temperature of 57<C. The total potential
of the geothermal resource in terms of electricity generation is estimated at 700 MW.

There are many dams on the rivers of Algeria, but they are mainly used for irrigation and drinking wa-
ter and produce little power. The share of hydraulic capacity in power production is 5% or 286 MW.

The biomass potential is relatively limited. In broad terms Algeria is divided into two parts; the wooded
areas cover about 250 million hectares or a little more than 10% of the total area of the country. The
Saharan areas cover almost 90% of the territory. In the North of Algeria, forests cover 1.8 million hec-
tares and scrub around 1.9 million hectares. The total theoretical biomass potential is estimated at 37
mtoe of which about 10% may be recoverable.

5 million tonnes of urban and agricultural waste are produced each year. The theoretical energy po-
tential is about 1.33 million toe/year

4.2 Legal Reform

The main legal elements in a policy to promote renewable technologies are a clear targeted strategy
or road map, a specialised agency to implement public activities and a support system specifically
aimed at allocating the extra costs of the technology.

National policy for the promotion and development of renewable energies is governed by a range of
laws and regulations. The main texts governing renewable energies are:

Law n °99-09 of July 28, 1999 on energy control

Act n °04-09 of August 14, 2004 on the promotion of renewable energy within a framework of
sustainable development,

Act No. 02-01 of February 5, 2002 on electricity and the distribution of gas

The law on energy control provides for renewable energy to be financed from the National Fund estab-
lished within the law and for some tax advantages.

The law on electricity and the distribution of gas liberalises these sectors and makes provision for
promoting power generation from renewable energies and their integration into the public grid. Within
this framework, the decree on costs of diversification has been recently promulgated. It provides for
preferential rates for electricity generated from renewable energies. The connection costs of related
facilities will be borne by the company that exploits the transport and/or distribution network. The bo-
nus may be up to 300% of the normal rate.

The Act on the promotion of renewable energy within a framework of sustainable development pro-
vides for a national programme for promoting renewable energies. It also provides initiatives for devel-
oping renewable energies and for setting up a monitoring body of renewable energies charged with
promoting and developing renewable energies.
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4.3 An Agency

A specialised institution to make research, prepare initiatives, draft regulations, monitor progress, en-
sure compliance, administer funds and perform other administrative activities can be useful in promot-
ing renewable technologies.

Within the energy sector, the activity relating to the promotion of renewable energies is directed by the
Ministry of Energy and Mines and implemented by APRUE, which has a department dedicated to this
function. The centre for Research and Development of power and gas (CREDEG), which is a subsidi-
ary of the Sonelgaz Group, deals with the construction and maintenance of solar facilities constructed
within the framework of the national programme of rural electrification. In the agricultural sector, the
High Commission for Development of the Steppe (HCDS) carries out the field of water pumping and
electrification by solar energy for the benefit of the steppe regions.

Three organisations within the sector of higher education and scientific research have been active
since 1998 in various aspects of renewable energy. They are:

The Centre for the Development of Renewable Energies. (CDER),
The Unit for the Development of Solar Equipment, (UDES),
The Unit for the Development of Silicon Technology (UDIS).

The missions of CDER are:

collection, processing and analysis of data for an accurate assessment of solar, wind, geother-
mal and biomass resources,

the development of research needed to develop the production and use of renewable energies,

the development of technological processes, devices, equipment and instrumentation neces-
sary for the operation and use of renewable energies,

developing standards for qualification of renewable energy sites

developing standards for the construction and use of equipment in the field of renewable ener-
gies.

The UDES is responsible for development of solar equipment, in particular, to carry out techno-
economic studies, engineering, and to make prototypes, preproduction and pilot production for:
solar thermal equipment for domestic, industrial and agricultural applications
solar photovoltaic equipment for domestic, industrial and agricultural applications
electrical, thermal, mechanical, and other systems needed for the development of uses of solar
energy

4.4  Standards and /or Labels
Standards would be inappropriate for large developments in renewable energy. Commercial develop-
ers are well equipped to decide for themselves on efficient and effective specifications. There is a

good case for standards for small appliances such as solar heaters.

There do not appear to be any standards for renewable energy equipment in force in Algeria.
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4.5 Financial Incentives (Capital Support)

Many financial incentives have been used in different countries to promote renewable energy. Support
can either be offered to investment or to operation. Investment support for renewables is general de-
livered 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. In the case of grid connected re-
newables it is possible also to offer support to operation either by allowing the electricity to be sold at
inflated tariffs or by obliging certain parties to purchase specified volumes. These instruments are to
some extent exclusive and are discussed together in the next section.

State actions dealing with renewable energies are to be specified within the National Plan of Control of
Energy (PNME) and financed within the framework of the National Fund for Energy Management es-
tablished under the law on the Control of Energy. As noted earlier, the revenues of this Fund are rela-
tively modest compared to the challenges of the programme. Article 33 of the same law also stipulates
that tax advantages in terms of customs duties may be granted for projects promoting renewable en-
ergies.

Over the period 2006-2010, the National Plan foresees the installation of 400 solar water heaters in
the tertiary sector and the ALSOL programme for installing solar equipment for hot water in the resi-
dential sector. The entire programme would save 6 GWh for an investment of 90 million dinars. A con-
tribution of up to 45% of the cost the installed equipment will be paid by the Fund of National Energy
Management (FNME).

In January 2007, this programme was supplemented by a project for “Developing the market for the
use of solar energy in Algeria for hygienic hot water” financed by the UNDP. This project will upgrade
the PNME programme by equipping 5,500 households with SWH and will install 16.000 m? in the in-
dustrial and tertiary sectors.

The programme of energy supply to the steppe areas implemented by the HCDS is of interest. These
regions are sparsely populated, but cover a large part of the country and support for the communities
in the region is a great socio-political concern.

Network power is largely unavailable to a way of life that is based on scattered habitats and no-
madism. The HCDS has implemented a programme of solar systems for the electrification of house-
holds, provision of water for communities and livestock. By 2008 the achievements were:

Electrification of 3816 isolated rural households with an installed capacity of 610 KWp

Electrification of 484 Kheima (Saharan tents) with an installed capacity of 38.7 KWp

144 solar pumps with an installed capacity of 172 KWp involving more than 2880 m3 of water
per day covering the needs of 576 000 people

77 wind turbines providing 2,310 m? of water per day sufficient for 462 000 head of cattle.

The HCDS concluded that promoting a strategy of integrating domestic products into the solar sys-
tems had brought costs down by 20 to 25%.

SONELGAZ has also conducted a programme of rural electrification through solar photovoltaics,
funded by state grants. The PV installations were of the semi-collective type, capable up supplying up
to 12 households. The project benefitted 1,000 households in 20 villages spread over 4 wilayas in the
far south, namely: Tamanrasset, Adrar, Tindouf and lllizi.
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4.6 Feed-in Tariffs and Obligations

Grid connected renewable energy is rarely cost-effective in its own right. It must be subsidised if it is to
be developed by private industry. There are two main ways of delivering the subsidy. One is by offer-
ing higher prices than those available commercially; the other is by creating a second valuable good
that represents the value of the fact that the energy is generated from renewables. The second
scheme is operated by issuing certificates that certify the renewable origin and then obliging an identi-
fied group (normally suppliers) to buy them. This creates a market and therefore a price.

The offer of higher tariffs may be created by tendering a concession, it being understood that the con-
cession will be granted however the price achieved compares to market prices for electricity. This
stands in continuity with traditional processes of tendering large plants to IPPs; it allows secondary cri-
teria, such as percentage domestic content, to be added to the evaluation criteria. It has recently been
adopted by Denmark for large developments. Higher tariffs made also be operated by a feed-in tariff
that is made available to any generator.

Certificate based schemes define a quantity of renewable electricity to be produced and market forces
identify a price that is unknown at the outset; feed-in tariffs fix a price to be paid for renewable electric-
ity, but it is unknown what volume will be offered.

The Electricity Act currently in force entitles producers of electricity generated by renewable energy to
sell either their entire production or a surplus to SONELGAZ at a negotiated price. This is not an at-
tractive policy for a developer because the monopoly buyer will always have a dominant position in
any negotiation.

The decree on the costs of diversification promulgated within the framework of the law on the liberalisation
of the gas and electricity sectors provides that, for electricity generated from facilities using thermal solar
energy in a solar-gas hybrid system, bonuses will amount to 200% of the price of a kWh of power produced
by the market operator. The bonus is conditional on the minimum contribution of solar energy exceeding
25% of primary energy input. A sliding scale operates below that level:

For a solar contribution of 20 to 25% : the bonus is 180%,
For a solar contribution of 15 to 20% : the bonus is 160%,
For a solar contribution of 10 to 15% : the bonus is 140%,
For a solar contribution of 5 to 10% : the bonus is 100%,
For a solar contribution of 0 to 5% : the bonus is nil.

The benefits of this scheme are somewhat reduced by the low price at which energy is distributed by
SONELGAZ so that even the enhanced revenues are insufficient to recover the high costs of renew-
able development for most developers.

The legislation did though give rise to a 150 MW gas-solar hybrid plant that is now under construction
at Hassi R'mel. The plant was designed by NEAL (a joint venture between Sonatrach, Sonelgaz and the
SIM Group) and the configuration comprises a combined cycle 0f130 MW and a solar power concen-
trator that adds approximately 30 MW. The ratio of production from the solar plant will be about 5% of
total electricity production. The plant cost is € 315.8 million to be financed partly through concessional
loans from the German investment bank KfW and partly by the EIB. Foreign finance covers approxi-
mately two thirds of the plant and the remainder is covered by dinar loans syndicated through the
Bank of Algeria. A BOO contract to design, build, operate and maintain the plant, has been attributed
to the Spanish company ABENE. The plant is expected to be commissioned in 2011.

In 2004, as part of a Spanish-Algerian cooperation programme, CDER commissioned the first net-
work-connected PV plant with a capacity of 10 kWp.
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There are very few wind energy developments either public or private except for water pumping. A
diesel-wind hybrid is under construction in the south western desert, near the town of Tindouf.

4.7 CDM Finance

The Clean Development Mechanism offers operating support to projects through the provision of a
market for the certificates of Carbon Emission Reduction. This is a complex project cycle, but can be
useful for large projects.

The Global Gas Flaring Reduction project of the World Bank has worked with Sonatrach to develop
knowledge and capacity related to the Clean Development Mechanism (CDM), with a particular focus
on upstream gas flaring reduction opportunities. The work assessed greenhouse gas emissions from
flaring in Algeria at between 7 and 8 million tonnes of CO, per year and proposed a CDM strategy for
SONATRACH and a pilot project at Ohanet. The pilot project would have used gas that is at present
flared in productive functions downstream and would have eliminated on-site flaring. The project re-
quired an investment of $25.5 million and would have reduced gas flaring by about 5.7 million tonnes
of CO,. The internal rate of return with carbon credits at 5 $/tonne was estimated at 26%. Nothing
seems to have come of this, but it is unclear why.

There appear to be no registered CDM projects in Algeria and none in course of registration.

4.8 Information

It is a legitimate role of government to generate and disseminate knowledge as a public good. The
main need in this respect is for data on the renewable resource. It makes no sense for every devel-
oper to make their own measurements of solar and wind data. The need is especially acute for wind
as the extent of the resource varies locally.

Preliminary atlases for wind, solar energy and geo-thermal are available and there has been consider-
able academic work on specific wind sites. Comprehensive atlases to modern standads are not avail-
able.

4.9 Industrial Policy

It is important that countries develop their own capacity to manufacture and / or assemble renewable
technologies in parallel with the investment process. This can be done by targeted research, by grants
to appropriate industries and by local manufacturing obligations in tendering.

In 2002, the Ministry of Energy and Mines established a company called NEAL (New Energy Algeria)
as a joint venture between Sonatrach, Sonelgaz and the SIM Group. Its overall goal is the develop-
ment of RE in Algeria on an industrial scale. Specific tasks are:

To promote and develop new and renewable energies

To identify and carry out projects related to new and renewable energies of mutual benefit for
partners within and outside of Algeria

To create a 'research node' for solar energy to include existing training and / or research centres
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Share-holding, acquisition, management of shares, or share portfolios in the fields of genera-
tion, transport and distribution of new and/or renewable energies as well as their marketing
both in Algeria and abroad.

SONELGAZ is currently establishing a manufacturing line for solar panels and converters in the indus-
trial area of Rouiba, Algiers region. Production capacity is the equivalent of 50 MW/year with a budget
of 100 million dollars.
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5. Institutional Reform in Algeria — Some Possibili  ties

Algeria has designed a comprehensive and coherent legal and institutional framework for energy effi-
ciency and the promotion of renewable energy. The impact of these innovations is low; targets for both
energy efficiency and renewable development are very low as are funding levels. Instruments to pro-
mote renewable developments by private companies are generally weak. Compliance with standards
and obligations is poor.

5.1 Set an integrated strategy for sustainable deve lopment in the light of high fossil
fuel exports

Algeria has vast potentials for the use of renewable energies. However, the share of renewable ener-
gies in the energy mix is very low. Furthermore, there is only one unofficial (i.e. not approved by the
whole government) target for the future relevance of renewables in the Algerian energy system. This
target of merely 6 % renewables in primary energy use by 2015 should only be a first step on the way
to integrate larger shares of renewable energies. Medium to long term targets should be fixed. Such
targets provide security for investments e.g. in industrial infrastructures.

The same holds true for energy efficiency. Very high growth rates of energy consumption are using up
domestic fossil energy reserves and reduce Algeria’s ability to maximise export revenues. Ambitious
efficiency targets in the short-, medium- and long-term range are the most crucial elements of a sus-
tainability strategy. The strategy would have to give the principal arguments why sustainability targets
are for the benefit of the Algerian people. Such arguments are among others the extension of fossil
fuel reserves to last for future generations, the maximisation of export revenues and the reduction of
environmental damage.

Having established an overall strategy as a background, a wide range of instruments and measures
can be implemented, of which some are already in force in Algeria.

5.2 Increase revenues for FNME

The National Fund for Energy Management (FNME) is an essential instrument to foster energy effi-
ciency in Algeria. However, the Fund should be increased to make substantial contributions to effi-
ciency measures on a larger scale than currently is the case. This would allow to target different eco-
nomic sectors and to implement projects in higher density throughout the whole country.

5.3 Systematic grant facilities for audits; Creatio  n of energy service companies; Sys-
tematic grant facilities for investments

Energy audits are in some industries mandatory in Algeria but are not enforced thoroughly. APRUE
could in this field certify more auditors (currently there are only 50 in Algeria) and equip them with
measuring devices. This would help overcome the problem that the auditors’ work load is low and
their equipment costs can be recovered only after a long time. In this case a bundle of measures could
improve the situation. They would include:

stricter enforcement of audit obligations

information schemes for industries

supplying auditors with equipment, e.g. in a leasing or repayment system to make auditing a

profitable business
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Together with such an approach energy service companies (ESCO) could be fostered. ESCOs would
be a reasonable supplement for audits, as after an audit currently most enterprises would have to im-
prove the energy efficiency standards of their facilities. ESCOs could help to make investments in effi-
ciency on a least-cost basis.

The third general element in this respect is to facilitate investments into energy efficiency measures
e.g. by the FNME or other sources.

5.4 Ensuring compliance and effective monitoring

In the post-audit process, effective monitoring would have to be guaranteed to avoid dodging of an
audit. There is a wide range of appropriate instruments for this purpose and some of them could be
adjusted to the Algerian situation.

5.5 Development of energy codes in the building sec  tor and subsequent measures

As buildings are major energy consumers in national economies and societies, efficiency measures in
this field could lead to strong energy savings. To tap energy efficiency potentials, a mix of measures
could be adopted, starting with the development of building codes for new buildings. Throughout the
world such building codes are in force, and from this wide range of models some suitable for the Alge-
rian situation could be adjusted. Such codes can be integrated into already existing building regula-
tions (that currently mainly cover safety issues and similar). After the formulation of codes, their im-
plementation and compliance would have to be ensured.

It remains to be analysed whether codes for modernisation of older buildings could be an option in Al-
geria. This strongly depends e.g. on the average lifetime of buildings and the rate of modernisation
(share of buildings modernised per year).

5.6 Increase of the share of more efficient equipme  nt

Currently the efficiency standard to household appliances is very low. Therefore the potential for effi-
ciency gains is very high. Labelling systems for refrigerators, air conditioners and lighting have been
implemented already, however, there are no accompanying measures to motivate producers and con-
sumers to produce or invest in more efficient appliances. So, efficiency standards are still low owed to
the fact that electricity is very inexpensive. Hence there is no economic incentive for consumers to buy
(more expensive) efficient appliances.

A solution to this problem could be on the one hand more information services for consumers to make
increased use of more efficient appliances. On the other hand labels could be accompanied by the
stricter instrument called front-runner approach. This approach leads to the phase-out of inefficient
equipment: In e.g. 5-year-steps the most efficient appliance of year 0 becomes the minimum standard
in year 5, so in year 5 no appliances are to be sold that consume more energy than this minimum
standard appliance. This approach is revolving each five years. In this way, step by step, low-
efficiency appliances are removed from markets and replaced by ever appliances with ever increasing
efficiency.

This approach only works with reliable monitoring of imports and domestic production of appliances.
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5.7 Introduction of investment incentives for renew able energy technologies

Algeria has already introduced incentive schemes for electricity from renewable energies. In-
centives were linked to electricity prices. This did not boost the use of renewables in Algeria,
although the natural potentials are very high. The reason is that prices per kWh of electricity
were too low. Nevertheless some large renewable energy projects are currently in the phase
of erection. This is due to the fact that investors directly negotiated electricity prices with the
national electricity company. However, such direct negotiations bear disadvantages for the
government, among them high costs of project-to-project negotiations. On the other hand,
the government keeps full control over the number of projects to be conducted. However,
such a procedure is blocking development, as project-by-project negotiations do not start a
self-sustaining development of markets, as is the case with feed-in tariff approaches.

Therefore Algeria could develop other measures and instruments to foster renewable energy
utilisation on its territory. One option is a feed-in tariff with a maximum capacity cap to avoid
excessive shares of renewable power that could negatively affect the stability of the Algerian
electricity system. Investments into renewable energy technologies could be linked to sus-
tainability aspects like increase of local content to allow the creation of an Algerian renew-
able energy industry.

5.8 Promotion of solar water heaters

Solar water heating is a low-cost option to replace fossil fuels in Algeria’s domestic energy
system. As could be observed in other countries, e.g. Palestine, heating systems are inex-
pensive and can disseminate very quickly to reach high overall shares in the building sector.
Even in national energy regimes with high subsidies, solar heaters would be economically
feasible. If the government provided subsidies for investments in solar heaters, domestic
natural gas, which would otherwise be used for heating, could be exported.

Together with the incentive schemes a variety of training and information approaches could
be implemented at various levels (private households, industry, agriculture, commercial con-
sumers etc.) to increase awareness among final consumers. Information services would
have to be provided for trade and service companies that sell and install solar water heaters.
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Annex 1

6. Annex 1: Presentation on Evidence Based Policy a nd Theory Based
Evaluation
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Annex 2

Energy Situation in Algeria
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7. Annex 2: Status of the Energy Situation in Alger ia

Algeria has large reserves of oil and natural gas and is relying heavily on these resources to generate
export revenues: Total hydrocarbon exports represented nearly 98 % of total exports in the year 2007.
The gas and oil sector also accounted for 45.9 % of the Algerian GDP. While large oil and gas reve-
nues allowed massive public investment programs (resulting in strong growth especially in the 2000-
2005 period) (World Bank 2008), the dominance of the hydrocarbon sector slows the development
and diversification of the overall economy.

The industrial sector represents five percent of the Algerian GDP. And although Algeria has fertile
soils, agriculture accounted for only 7.6 % of the GDP in 2007. Overall exports from the non-

hydrocarbon sectors reached US$ 1.31 hillion.

Table 4 General Information about Algeria in 2007

Population GDP GDP Energy Net en- | Total Elec. CO,
(million) (billion | (PPP) production | ergy Primary | Cons. emissions
$2000) (billion | (Mtoe) imports | Energy | (TWh/a) | (b) (mil-
$2000) (Mtoe) Supply lion ton-
(Mtoe) nes of

CO,)

33.9 73.0 216.2 164.3 -127.5 36.9 30.6 85.7

(a) Gross production + imports — exports — transmission/distribution losses

(b) CO; emissions from fuel combustion only. Emissions are calculated using the IEA's energy bal-
ances and the Revised 1996 IPCC Guidelines.

7.1 Algeria’s Energy Mix

Total primary energy supply (TPES) is very strongly dominated by natural gas and crude oil (see Fig-
ure 1). In the year 2005, natural gas covered two thirds; petroleum-based products represented about
one third. The share of energy from renewable sources in the Algerian energy balance was merely
0.4%. Of this percentage, hydroenergy contributed 0.1% (48 Ktoe) and combustible renewables and
waste about 0.3% (76 ktoe).
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Figure 1: Algerian total primary energy supply, 200 5. Absolute amount: 34.8 Mtoe.

Algerian power production reached 40 TWh in 2008 and is almost exclusively based on natural gas.
Oil-fired power plants (2-3%) and hydropower (less than 1%) made marginal contributions.

Total primary energy demand in Algeria was about 37 Mtoe in 2005, characterised by a steady in-
crease during former years. Until 2030, the International Energy Agency (IEA) expects primary energy
demand growth at a similar pace, reaching 43 Mtoe in 2010 and around 70 Mtoe in 2030 (see Figure 2
below).

The Algerian Agency for Promotion and Rationalisation of the Use of Energy (APRUE) even expects
that national energy consumption will increase by 81% between 2003 and 2020 with an annual growth
rate of 3.5% in a “business as usual scenario. The demand for electricity will be rising above this aver-
age, particularly high due to accelerating urbanisation, the increasing standard of living and the signifi-
cant development of the service sector.
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Figure 2: Primary Energy Demand in Algeria in busin ~ ess as usual scenario, 1990-2030.

7.2 Ol

Algeria has large reserves of oil and natural gas. According to the Oil and Gas Journal, Algeria is en-
dowed with 12.2 bn barrels of proven oil reserves (as of January 2009). Algeria produced 1.42 million
barrels per day (bbl/d) of crude oil in 2008, 450,000 bbl/d of condensates and 357,000 bbl/d of natural
gas liquids, which accumulates to 2.23 million bbl/d of total oil liquids production in 2008.

The state-owned Sonatrach dominates oil and natural gas production in Algeria. However, Algeria has
allowed greater foreign investment in the sectors, foreign oil producers have entered into a variety of
partnership agreements with Sonatrach. Hence foreign oil operators could steadily increase their
share of Algeria's oil production. The largest foreign oil producer is Anadarko, having a total production
capacity exceeding 500,000 bbl/d.

Algeria's domestic oil consumption was 300,000 bbl/d in 2008 and estimated net oil exports reached
1.93 million bbl/d.

Algeria had total refining capacity of 450,000 bbl/d in 2009. Naftec (subsidiary of Sonatrach) operates
Algeria’'s four refineries: The Skikda refinery (300,000 bbl/d) produces the bulk of Algeria's refined
products. The 30,000-bbl/d Hassi Messaoud refinery supplies products to the southern regions of Al-
geria; the 60,000-bbl/d Algiers refinery processes crude oil from the oil field Hassi Messaoud for con-
sumption in the capital. The 60,000-bbl/d Arzew refinery at the coast produces products generally for
domestic consumption and export. A new refinery is projected at Tiaret is due to be completed in
2013.

7.3 Natural Gas

According to Oil and Gas Journal, Algeria had 4.5 trillion m® of proven natural gas reserves (the
eighth-largest natural gas reserves in the world). The country’s marketed natural gas production in
2008 was 84.8 bn m® making Algeria the sixth-largest natural gas producer in the world and the sec-
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ond largest among OPEC-member countries after Iran. Algeria consumed 26 bn m? of natural gas in
2007. The remaining natural gas was exported, most of it going to Europe via pipeline and LNG (Spain
and ltaly). Algeria is the third largest natural gas supplier to the European Union. The Algerian gov-
ernment has encouraged the domestic use of natural gas.

Sonatrach is dominating natural gas production and wholesale distribution in Algeria, while Sonelgaz
(state-owned as well) is controlling retail distribution. Comparably to the crude oil sector, Algeria has
allowed greater foreign investment in natural gas production. Foreign natural gas producers (among
them BHP-Billiton, BP, Eni, Repsol, Statoil, Total) made many production and marketing agreements
with Sonatrach.

LNG. One third of Algeria’s total natural gas exports are in the form of liquified gas. They are expected
to increase. Starting in 1964, Algeria was the first country in the world to produce LNG. Currently it is
the fourth largest exporter of LNG with a total amount of exports of about 10 percent of the world's to-
tal in 2006. Customers for Algerian LNG are France, Spain and Turkey. Algeria supplied 13 percent of
OECD Europe's LNG imports in 2007.

7.4  Electricity: status and outlook

In 2008, electricity production of Algeria’s national power sector totaled at a level of 40.0 TWh. In
comparison to 2007, this figure indicates an increase of about 8%. The growth of power demand is
mainly driven by the residential sector which is responsible for about 63% (17.7 TWh) of final electric-
ity consumption and therefore by far the country’s largest energy consumer ‘(compare Figure 3). It is
followed by industry with a share of 35% (9,8 TWh). In the coming years, Sonelgaz — Algeria’s major
electricity utility — projects power demand to grow by nearly 7% per year.

Figure 3: Algerian Final Electricity Consumption by Consumer

Power generation is strongly dominated by gas and oil. Gas-fired generating capacity represents ap-
proximately 97% of Algeria’s power supply; oil covers slightly more than 2%. Renewable energies,
mainly hydro, therefore, contribute less than 1% to the national electricity supply. Algerian installed
power generating capacity was 8.38 GW at the end of 2008 with gas turbine plants constituting about
51% of the total. Steam turbine (33%) and combined cycle plants followed with 33% or 14% respec-
tively. By 2015, power generating capacity is projected to reach 20 GW.

The Algerian power sector is mainly controlled by the national utility Société Nationale d’Electricité et
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de Gaz (Sonelgaz). In 2002, Sonelgaz, Algeria’s monopolist in power generation, transmission and
distribution, was transformed into a holding due to governmental plans to liberalise the power sector.
While transmission and distribution are yet controlled by Sonelgaz, the power generation sector was
opened for independent power producers (IPPs). However, so far, liberalization is mainly paperwork
as the most important IPP, the Algerian Energy Company (AEC), is a joint venture of Sonelgaz (49%)
and Sonatrach (51%) which was established in 2001. Besides AEC, Sonelgaz has a network of further
subsidiaries such as Sonelgaz Production Electricité (SPE), Gestionnaire du Réseau et de I'Electricité
(GRTE) and Sonelgaz Distribution Centre (SDC). Therefore, Sonelgaz remains the controlling player
in Algeria’s national power sector.

This situation is strengthened by the decision of the Algerian government in August 2008 to no longer
approve large-scale power investment projects with foreign investors holding a majority interest. Within
the government, strategies for the power sector are developed and launched by the Ministry of Energy
and Mines (MoEM).

In 2005, a new regulatory body, the Commission de regulation de I'electricite et du gaz (CREG),
started operation according to a law passed in 2002. CREG is responsible for enforcing technical, en-
vironmental and economic regulations, for ensuring transparency and fair competition between all par-
ticipants and for setting tariffs.

In order to boost power generating capacity, several investment projects have been initiated or are in
the planning. A 560 MW open-cycle gas-fired plant was due to go on stream by end-2009 in the Bilda
region. Another 1,200 MW combined cycle plant startED operation in the first half of 2009. This project
will be followed by the 1,200 MW Koudiet Eddraouch and Terga plants in 2011-12. The Canadian
company SNC-Lavalin has completed a gas-fired power station with a capacity of 1,227 MW at Tipasa
west of Algiers in 2008. The company was/is both involved in designing and constructing the plant and
in operation and maintenance.

Besides fossil-fuelled power projects, the Algerian government fosters the expansion of renewable-
based power generation. The implementation of a 150 MW hybrid plant based on domestic natural
gas and solar energy (integrated solar combined-cycle/ISCC) is among Algeria’s most important re-
newable energy projects. The plant is currently under construction and will be located at Hassi-R'mel -
Algeria’s largest gas field. 30 MW of its power generating capacity will be produced from solar troughs.
Abengoa, an international company which operates renewable energy plants, and New Energy Algeria
(NEAL) will operate the plant. Sonatrach will purchase the produced energy. NEAL was formed in
2002 as a joint venture of Sonatrach (45% of shares) and Sonelgaz (45% of shares) and SIM (10% of
shares), which is a private Algerian company.

7.5 Renewable Energy

Renewable energy potentials were obtained by the Algerian Center for the Development of Renew-
able Energies (CDER) and the German Aerospace Center DLR. The DLR conducted three studies
evaluating the renewable energy potentials not only of Algeria, but of whole North Africa. Data were
calculated from satellite imaging. A summary of DLR’s analysis for electricity production is presented
in Table 5 Solar thermal potentials are mainly concentrating on large-scale generation units (solar
thermal power plants CSP).
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Table 5: Algeria: Economic electricity supply poten tials of renewable energies in TWh/a,

rounded.
Algeria CSP Wind- PV Hydro- Geothermal | Biomass
power power
Economic 165,000 35 14 0.5 5 12
potential

The Ministry of Energy and Mines (MoEM) evaluated potentials on its own territories and consequently
sees the biggest potential in in solar energy”.

Table 6: Data on solar irradiation in Algeria.

Region Coastal Highlands | Sahara
Average sun hours per | 2650 3000 3500
year

Average energy re- | 1700 1900 2650
ceived, kWh/m?/a

The Center for the Development of Renewable Energies (CDER) analysed different types of renew-
ables. National wind energy potential onshore is thus rated as being low, although the Algerian coast-
line has a length of 1200 km. According to an analysis conducted in the year 2000, there are a number
of promising onshore sites for wind power. For a wind potential map see Figure 3.

Figure 4: Wind map of Algeria showing only low onsh ore potential.

Algeria has a multitude of hot springs that could be used for low-temperature geothermal applications.
In terms of power production its geothermal potential is in the range of 700 MW.
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7.6 Energy Efficiency

Algerian primary energy intensity is widely in line with the development of the national GDP. An esti-
mation mentions 0.14-0.18 koe/$qs at purchasing power parities in the year 2006. Between 1990 and
2006 only minor reductions of energy intensity were achieved. At world level for comparison, during
the same time period the amount of energy per unit of GDP decreased by 1.6% annually.

These small reductions of Algeria’s energy intensity are owed to the expansion of the export-oriented
and highly carbon-intensive natural gas and crude oil sectors. Furthermore, the conversion efficiency
in the Algerian economy is low compared to industrialised countries. E.g. fuel efficiency of the Algerian
power sector was below 30% in 2006, whereas the world average was 34%. In the European Union,
average power generating efficiency has reached 40%.

However, the demand side bears even higher potential for reducing energy intensity. Studies have
proven that Algeria’s residential and service sectors constitute the highest potentials for energy effi-
ciency improvements. There is large leeway to reduce energy consumption in Algeria, e.g. by substi-
tuting traditional fuels by modern fuels and by using more efficient (electrical) appliances especially in
the residential sector. For example, the Algerian market for refrigerators is dominated by class C, B
and G models (if labelled according to the European system), whereas highly efficient models only
have a small share.
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