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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.

In parallel and supporting the above activities, the project has gathered the pertinent information on
EE and RE in each member country and made them available through the RCREEE website in an or-
ganised manner. Likewise the methodology on evidence based policy development and theory based
policy evaluation was discussed and extended in each country and their relevance and applicability il-
lustrated through case studies. On the basis of the country reports, a regional report was prepared to
allow 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 were carried out by the project core team of four international experts assisted in each
country by a national specialist. Workshops were held by the national specialists at the end of the pro-
ject using the material and the methodological case studies developed throughout the project. The
national and regional reports were revised to take into account the comments received.

Palestine was visited by the project team during 5 to 8 October 2009.

The following sections in this report reflect the impressions gained by the project team through the
discussions held during the course of the mission and all the information that has been available to
the team. The main purpose of this country paper is to stimulate new thought on EE and RE policy
development in Palestine.
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2. Summary of Energy Situation in Palestine

The Palestinian Territories consists of Westbank, bordering Israel and Jordan, and of Gaza, bordering
Egypt and Israel. The total population is about 4 million people, of which 2.5 million are living in West-
bank. PSE is occupied by Israel, who established the zoning of Westbank: area A is under the re-
sponsibility of Palestinian authorities, area B is the zone with shared administrative powers, and the
largest share of the PSE territory (two thirds) is area C with sole responsibility of Israel. This setting
can have major influence on energy system planning.

Westbank has been completely depending on Israel in terms of energy supply. All fossil fuels are im-
ported from Israel. Natural gas has been discovered and explored off-shore from Gaza, however, Is-
rael is not willing to pay an agreed price to British Gas which brought the field to production. Palestin-
ian municipalities are connected via isolated grids for electricity supply; there is no interconnection be-
tween different Palestinian regions. Currently one power-line to Jordan has been taken into operation
to supply Jericho municipality (20 MW, 33 kV). This is the first non-Israeli power supply line of PSE.
The single natural gas fired power plant in Gaza cannot be operated at full capacity due to infrastruc-
tural problems.

The new electricity law (2009) rules the establishment of the Palestinian Electricity Regulation Com-
mission PERC that will act as central regulator for the Palestine electricity grids. The multitude of sin-
gle electricity companies serving municipalities have been merged into a few regional utilities
(NELCO, SELCO, HEBCO) to facilitate negotiation procedures with Israeli authorities.

Energy prices are very high in PSE and are thus comparable to other countries without subsidised
energy prices. Energy system planning is strongly influenced by international donors; among them are
the European Union and Norway.

Renewable energies do not play a significant role in electricity supply yet, but penetration of solar wa-
ter heating in the residential sector is very high (about 65% of all residential units use SWH which are
produced in PSE). Some RE projects are in the planning phase, among them a concentrated solar
power plant in Sinai to supply Gaza. Natural potentials for renewable energies are high for wind and
solar radiation, but due to topography, political (zoning of PSE territory) and other reasons utiliseable
potentials have to be thoroughly evaluated.

There are only some small projects in the field of energy efficiency; however, some promising starting
points have been set to develop further initiatives. Among the projects is “Energy Efficiency Improve-
ment and Greenhouse Gas Reduction Project” of the Global Environment Facility. A building code in-
cluding energy efficiency has been worked out but, it is not yet implemented.

There is no public agency specialised on energy efficiency in Palestine. The highest degree of exper-
tise seems to be available in the Palestinian Energy and Environment Research Centre (PEC) and
there are also research centres in Aj Najah University and in the Polytechnical University of Hebron.
PEC is the closest to a government agency; it was assigned the duty to prepare the draft of a law for
energy efficiency and renewable energy. So far, specific policies including targets, standards or incen-
tives for energy efficiency are missing. However, in the “Letter of Sector Policy” published by the Pal-
estine National Authority and the Palestine Energy Authority, PEC was authorised to coordination
policies for energy efficiency and conservation.
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3. Comparison of Palestinian Practice with Internat  ional Practice in Energy
Efficiency

This section attempts to compare the present status of energy efficiency in Palestine with international
practice. Public policy intervenes to correct market failures, in the case of energy efficiency the most
common failures are: distorted energy prices, external costs, poor access to technical information,
agent-principal problems, budgetary constraints and excessive risk aversion, and poor skills of in-
vestment appraisal. Policy instruments are intended to correct or compensate for these distortions.
The most common 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 sole agency responsible for energy policy, regulation and implementation is the Palestine Energy
Authority (PEA); the authority was established in 1995 to address the very harsh problems of energy
supply across Palestine. The power sector in Palestine had been severely neglected for several dec-
ades. The networks were old and inefficient; electricity supplies came almost exclusively from Israel
and were unreliable; the institutional framework was weak and highly fragmented. Circumstances
have not been propitious and these problems have not been fully resolved, although considerable
progress has been made with the help of financing from Arab states and technical assistance from
western donors. The electricity grid now reaches 99% of the Palestinian population.

Energy efficiency is well-recognised within the PEA as an important component of strategy and en-
ergy policy, although there are no explicit targets.

The Letter of Sector Policy (LSP) sets out the policy of the Palestinian Authority and the PEA for the
development of the energy sector. The LSP specifies a medium term strategy, the main components
of which are:
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To rehabilitate existing electricity networks and services and extend services to communi-
ties without electricity;

To separate the ‘policy’ and ‘regulatory’ functions from the ‘commercial functions’ of
power sector enterprises;

To refocus and reorganize the PEA to be the main policy making body for the sector;

To encourage maximum private sector participation in sector operations and develop-
ment, particularly in generation and distribution, thus minimizing the need for government
financial support;

To consolidate transmission networks, systems and functions in the a new transmission
company;

To establish three new autonomous and commercially-oriented regional distribution utili-
ties (one in Gaza and two in the West Bank) by consolidating the existing electricity de-
partments of municipalities, village councils and villages;

To increase the operating/technical efficiency of the distribution utility companies through
energy end-use efficiency, energy conservation and better load management; and

To develop pragmatic tariff setting guidelines that will permit full cost recovery and pro-
mote the commercial viability of sector enterprises while at the same time providing for
‘lifeline’ rates for needy consumers.

Investment in the energy sector is subject to the review and endorsment of the Ministry of Planning
and the availability of funds from donors. The Ministry of Planning and the Ministry of Finance with the
Palestinian Energy Authority (PEA) work together in the preparation of 3 year plans; they are working
now on the plan for 2010-2013. The Plan takes input from line Ministries and establishes broad priori-
ties among competing needs. It does not specify targets for energy efficiency and renewable energy,
nor does it specify specific projects. Donor funds are the marginal and generally the main source of fi-
nance in all sectors. The Plan serves as a basis for negotiation with donors to establish overlapping
priorities. Donors meet within the donor coordination committee chaired by the Ministry of Finance
and

a donor partner.

3.2 Legal Reform

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

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 ef-
ficiency 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 ensuring
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, municipal and regional levels
Monitoring and evaluating progress
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Several of these objectives of the LSP are reflected in the recent Electricity Law passed in 2009. This
law required separation of the commercial from the regulatory functions in management of the elec-
tricity sector and established the Palestinian Electric Regulatory Council (PERC) as the responsible
body for regulation. The members of the Board of the PERC are to be appointed by the President of
the Palestinian Authority (PA) on the recommendation of the ministers council; the Board will include
significant representation from the private sector. The Executive Chairman of PERC will be appointed
by board of the PERC.

The duties of PERC will include the review of tariffs, the recommendation to issue of licences, the de-
velopment of grid codes, the resolution of conflicts and the protection of consumers. The Commission
will introduce a unified tariff system across the West Bank and Gaza, but the methodology for this and
the level of prices must be confirmed by PA ministers council.

The Commissioners have not yet been appointed and PERC has not yet begun work.

There is at present no specific law for energy efficiency. The Palestinian Energy and Environment
Research Centre (see below) has been charged to develop proposals for a renewable energy and
energy efficiency law, but it is unlikely that such a law will soon be ratified by the Legislative Council.
The proposals in principal should go from the PEC to PEA and then to the Council of Ministers there-
after to the Legislative Council and eventually to the President of the PA.

Unfortunately the Legislative Council is not operating properly as a consequence of the present politi-
cal situation in Palestine. Legislation of great urgency is temporarily promulgated by the President
with the intention that they will eventually be ratified by the Legislative Council (e.g. the electricity
law), but it is very unlikely that energy efficiency would be included in this category.

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 en-
ergy, especially in the long-run and can make a substantial reduction in GHG emissions from coun-
tries 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.

Electricity prices in Palestine are very high because almost all energy is imported from Israel at a rela-
tively high cost and then taxed by the Palestinian Authority. The average selling price of electricity is
0.115 €/kWh. The average price paid to Israeli Electric Company is 0.085 €/kwWh including V.A.T.
Consumer tariffs are flat, i.e. the amount per unit is not affected by the level of consumption.

The Letter of Sector Policy assigns the responsibility for electricity tariff setting to the Palestine Elec-
tric Regulatory Council (PERC) established under the new electricity law. Tariffs are to be established
on the basis of commercial considerations with due regard to the needs of especially vulnerable seg-
ments of the population. Proposals for tariff reform must be confirmed by the Palestinian Authority.

The tariff system for electricity in Palestine is still not unified. Each electric utility has its own tariff sys-
tem. The process of imposing a unified tariff system has begun at the corporate level with the consoli-
dation of the existing small municipal distributors and will be continued at the regulatory level by the
PERC.
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The prices of all energy products start from prices in Israel. Mark-ups are introduced to account for
distribution losses and network depreciation and to finance development projects such as rural electri-
fication. There are no subsidies; energy therefore takes a large part of the household income of Pal-
estinians. The average annual income per capita in Palestine is 1,030 €; the electricity bill amounts to
about 10% of the family income.

Table 1 shows the prices of the main energy carriers in Palestine (2008); these are close to interna-
tional prices. Table 2 shows how electricity prices vary across the country for the different classes of
consumer. Even the preference given to different types of consumer varies among the regions.

Table 1 Consumer Energy Prices in Palestine (2008)

Electricity 0.09 — 0.13 €/kWh

Gasoline 0.92 €]litre

Diesel 0.72 €llitre

Heavy fuel oil 0.3 €/kg

Kerosene 0.72 €llitre

Firewood 95 €/tonne

Table2 Average tariffs for electricity by type of ¢~ onsumers and regions

Household Price Commercial Price Industrial Price

Distribution Utility €/kWh €/kWh €/kWh

Municipality of Nablus 0.1244 0.1304 0.1098

Municipality of Jenin 0.1128 0.1097 0.1097

Municipality of Qalqilya 0.0810 0.0808 0.0790

Municipality of Hebron 0.0972 0.0972 0.0868

South Electrical Comp. 0.1008 0.0878 0.0800

Jerusalem District EC 0.0920 0.1062 0.0950

Gaza Electrical Comp. 0.0755 0.0762 0.0760

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
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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 initiatives
Designing and proposing new interventions as opportunities are identified

Legislation would probably be needed to establish such an agency and to specify its duties.

The Palestinian Energy and Environment Research Centre (PEC) was originally founded as an NGO
in 1994 and funded by donors; it was then attached to the National Ministry of Economics and subse-
quently transferred to PEA as a sub-agency focusing on research and public education. The tasks of
the Centre are to:

Conduct studies and research related to energy and its influence on the local environment in
Palestine;

Develop and implement national programs for energy conservation, rational use of energy, and
implement national programs for utilization of renewable energy;

Develop energy conferences, workshops, seminars, awareness and training programs for up-
grading human capacities and technical skills, and for promotion of clean and efficient tech-
nologies;

Represent Palestine in international conferences and workshops concerned with energy opti-
mization;

Cooperate with local and international energy agencies for development of energy sector in
Palestine;

Cooperate with national institutions and universities for the development of testing and re-
search laboratories that support the standardization and regulation related to energy;

Conduct studies and researches related to energy and its influence on the local environment in
Palestine;

Foster the development of renewable energies;

Foster rational use of energy and energy conservation in Palestine;

Provide the Palestinian National Authority with technical consultancy and the requested infor-
mation for formulating the general policy regarding renewable energy and energy efficiency.

These objectives are numerous and demanding and the PEC may not have the resources to achieve
them.

There is also an institutional deficit. PEC promotes energy efficiency and renewable energy on the
basis of the priorities set out in the Letter of Sector Policy. This is not an entirely sufficient basis; PEC
is trying to obtain from the ministers' council a clear statement of its authority in this area that would
permit it to act more forcibly.

Other institutions such as the research centres in Aj Najah University and in the Polytechnical Univer-
sity of Hebron contribute also to the promotion of energy efficiency.

Economical, Technological and Environmental Impact Assessment of National .hﬂ\ f\( w .
S 4 ; ™. uppertal Institut
Regulations and Incentives for RE and EE: Country Report Palestine . fir Kfi’,ﬂpal Umwelt, Energie

Palestine.doc d econ GmbH



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 infor-
mation to understand the consequences of their choice. They may be tempted to choose low-cost
equipment with high energy consumption in preference to higher price options that perform better.
Manufacturers may not have an incentive to provide this information if they think that their compara-
tive market advantages do not include greater efficiency than competitors. Labelling and standards
are not exclusive; goods can be obliged to meet a certain minimum standards and then labelled ac-
cording to their performance when it exceeds the standard. Labelling and standards both require test-
ing facilities and protocols; both require rigorous and competent enforcement.

In 1998, the UNDP launched an energy efficiency improvement project in Palestine with US$ 2.925
million GEF financing; the objectives of the project were to reduce the long-term increase of GHG
emissions from the generation of electric power and the use of non-renewable fuels. The project was
known as the Energy Efficiency Improvement and Greenhouse Gas Reduction Project (EIGR) project;
it was implemented by the Palestinian Energy Authority and concluded in 2004. The project promoted
several instruments of energy efficiency that are described below, including the development of stan-
dards and labels for electrical appliances.

Standards, measuring procedures and labels were proposed by EIGR the project team and conveyed
to the Legislative Council. The labelling concept is still controversial within the Council. Palestine has
no local manufacture of appliances so all such goods are imported and the Council was concerned
that basing a label on any single existing system would restrict the sources of imports available to the
country and that this was a more important consideration that the possible energy saving. The PEA
then proposed a standards system as an alternative, but the matter is not considered a priority by the
Legislative Council and therefore in its present largely suspended state the Council has not ad-
dressed the topic.

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 responsibility for building standards in Palestine lies with the Ministry of Local Government.
Guidelines for energy efficiency practice were developed within the UNDP/GEF and, after long con-
sultation with many actors including the Engineering Associations and the Union of Contractors, the
guidelines were published by the Ministry. They are not mandatory, but it appears that they are widely
adopted in practice. The reason for their success appears to be a consequence largely of the high
prevailing price for energy. Consumers are very conscious of the high running costs of heating and
cooling buildings and therefore seek double glazing, good insulation and central heating. Contractors
respond to these market pressures by implementing practice close to the published guidelines.

3.6 Financial incentives

Financial incentives can be separated into economic and fiscal incentives. Economic incentives are
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aimed at encouraging investment in energy efficient equipment and processes by reducing the in-
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 conces-
sional 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 repre-
sent 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
incentive. 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.

There are no financial incentives for energy efficiency in Palestine at present.

There have been discussions of the possibilities of a revolving fund to finance incentives for industry
and some small pilot projects. A revolving fund to replace old refrigerators has been established by
AFD in rural areas, but it is small and specialised. Approaches to commercial banks were made under
the EIGR project with suggestions to combine foreign loans with commercial loans to create low inter-
est finance vehicles for energy efficiency projects, but the banks showed no enthusiasm to pursue the
idea.

It is probable that a set of incentives for audits and investments based on a revolving fund would at-
tract interest from donors if the legal, regulatory and administrative procedures were clear. It appears
that PEC would be legally capable of managing a fund for energy efficiency, but it is questionable
whether they have the institutional capability.

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, benchmarking)

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-
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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.

No such obligation exists at present in Palestine.

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.

No mandatory programme of this type has been introduced in Palestine, but a successful programme
was instituted by the GEF/UNDP energy efficiency programme in cooperation with the utility JEDCO
operating in the area around Jerusalem and in Ramallah.

The initiative aimed to reduce the financing barrier to energy efficiency lighting by allowing customers
to acquire the efficient lamps through monthly payments on the electricity bill. The payments were
calculated to ensure that they were less than the savings experienced. Payments lasted at the most
for one year. The programme started in 2000; care was taken to ensure the specification of high-
quality lamps in order to avoid the damage to the perception of efficient lighting that can occur when
low quality items are used.

The customers participating in the programme were selected from among those who had regularly
paid their bills on time and had a relatively high electricity consumption. The project purchased the
lamps and JDECO supervised their distribution to customers through specific outlets at JDECO
offices. Four CFL distribution centers were established in Jerusalem, Ramallah, Bethlehem and
Jericho. About 50% of the lamps stock was distributed within four months.

The project paid for the lamps purchases, for necessary modifications to the billing system and for the
staff to implement the programme. PEA procured the lamps and was able to offer them at about 50%
of the prevailing retail price by seeking purchase tax exemption from the Israeli authorities. The avail-
able budget permitted the distribution of 19,000 lamps of various sizes.

The UNDP/GEF project also designed and conducted extensive parallel marketing and awareness
activities. A leaflet describing and promoting the programme was distributed to all 120,000 JDECO
customers together with the electricity bill. An awareness campaign was conducted through TV and
radio and by advertisements in the press. Several different designs for posters about energy effi-
ciency were printed and distributed, and the project conducted seminars in different locations across
the country aimed at energy professionals.

Evaluation of the programme suggested that participants in the programme saved between 20-45% of
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electricity, dependent on the share of lighting in the total electricity used in each household. There is
also some indication that the programme contributed to transform the commercial market for lighting
appliances. The price of CFLs declined following the programme as consumer awareness increased
and demand rose allowing larger volumes to be procured at lower cost and therefore retailed at Iwer
prices. The increased awareness also stimulated entry of other suppliers and strengthened competi-
tion. A main problem is the spread of very low quality bulbs as a consequence of the absence of
standards.

A second phase proposed to take place in Gaza in cooperation with GEDCO was abandoned as a
consequence of the Israeli closure of the Gaza strip and the great poverty in the area where most of
the population was unable even to pay the standard electricity bill.

There seems to have been no subsequent replication of this programme since the EIGR initiative,
probably because of the lack of alternative funding. The distribution companies have to deal with pre-
sent and likely future shortages in energy supply and are conscious of the possibilities of alleviating
the deficiencies through similar programmes. A disincentive to the companies in Palestine is the high
price for electricity sales received from customers which means that companies will lose money if they
adopt such an approach. This may be a reason for government to impose a mandatory obligation.

3.8 Audits and the Promotion of ESCOs

The original 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 compensated 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.

Within the UNDP/GEF EIGR project, from 1999 to 2004, over 180 energy audits were conducted for
large users including hospitals, factories, government offices, universities and commercial premises.
These audits were completed despite the occupation by the Israeli military of large areas of Palestine,
the chronic obstacles to travel within the country and the especial difficulties of carrying technical
equipment through Israeli checkpoints. It appears that some of the recommendations in the audit
were implemented by the audited subjects.

The audit programme died away after the conclusion of the EIGR project in part; it has now resumed
thanks to a € 1 million grant from France' GEF that will be disbursed in collaboration with PEC.

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.

We are unaware of any procedure for moderating energy use through such physical planning in Pal-
estine. This is a concern because towns like Ramallah are growing very fast and the infrastructures
that are laid down now will govern energy use for many years to come. Public transport is not organ-
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ised, but the Ministry of Transport is beginning to engage with the issue.

The technical examination of vehicles does not include emissions tests that tend also to encourage
better energy performance. There is a law that prohibits the import of cars over 4 years old, but there
are no tax incentives for smaller or more efficient cars.

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.

The Palestinian Energy Information Centre was established by the UNDP/GEF project; it developed
and distributed a wide range of materials and introduced rather attractive popular campaigns for en-
ergy efficiency. The information centre is now a part of the PEA and its activities appear to have di-
minished since the EIGR project was completed in 2003. This may be simply because funding is no
longer available.

The utilities give some advice on load management and power factor correction, but basically their
priorities are to build up effective companies and energy efficiency is not on the critical path.
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4. Comparison of Palestinian Practice with Internat  ional Practice in Renew-
able Energy

This section attempts to compare the present status of renewable energy policy in Palestine with in-
ternational 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 and 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.

Prospects for wind energy on the West Bank are reasonable in the mountainous regions above about
1,000 m, where the average wind speed may exceed 5 m/s, but the resource is limited. Prospects are
technically better in Gaza, but the area is very heavily populated and the large areas of land required
for renewable energy development are not available.

The solar energy potential is high; the country has about 3,000 sunshine hours per year and the an-
nual average of solar radiation is 5.4 kWh/m2/day on a horizontal surface. The lowest solar energy
average is in December (2.63 kWh/ m2/day); the highest is in June (8.4 kWh/m2/day).

Political support for renewable energy jas been low in the past, but the recently developed National
Energy Strategic Plan for 2011 to 2013 contains a target of 10% of the local generating capacity by
2020.

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.

There is no specific legal regime for renewable energy. The Palestinian Energy and Environment Re-
search Centre has been charged to develop proposals for a renewable energy law, but it is unlikely
that such legislation will soon be adopted. The situation is similar to the renewable energy and energy
efficiency law described above.
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The new law provides for legal separation of businesses in the sector and the possibility of private
generation. There has been private participation before in the sector; a combined cycle power plant
running on diesel oil was constructed in Gaza, originally owned by ENRON it is nhow owned by the
Palestinian private sector. The plant was damaged in 2006 by Israeli attacks, but it has been partially
rehabilitated and now operates at 90MW.

It is foreseen that within the new industrial structure, generation would be performed by private com-
panies, developed, financed and managed by private investors and, possibly, with minor PA share-
holding through the Palestine investment fund. Licences for generating plant including renewable en-
ergy will be issued by the PEA on the recommendation of PERC.

A national transmission company, to be known as the Palestine Energy Transmission Ltd. (PETL) is
established. It is responsible for management, maintenance and development of the national trans-
mission system (grid). This entity will act as a single power from the generating companies and inter-
connections with the neighbouring countries and will sell to regional distribution companies.

Autonomous regional distribution companies are in the process of formation by the consolidation of
existing municipal networks. Municipalities will be major shareholders reflecting the value of the as-
sets that they transfer to the new companies. The new law forbids municipalities to distribute electric-
ity with a grace period of one year. The three companies are SELCO in the South, NELCO in the
North and HEPCO around Hebron. The Jerusalem area is served by JEDCO.

This basic framework is essentially sound and could be favourable to renewable energy both before
and after the meter. The transparency and the general legal sanction of private participation are both
positive for the development of renewable energy.

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.

Promotion of renewable energy is the responsibility of the Palestinian Energy and Environment Re-
search Centre (PEC). As with energy efficiency this duty is based on the Letter of Sector Policy.

The situation is complicated by the fact that the Environmental Quality Authority (EQA) also appears
to have some role in policy for renewable energy. The EQA was originally the Ministry of Environment
but it has since been transformed to an Authority; its mandate is the development of strategies and
regulations and the monitoring of compliance. It has no implementing role, but one of its six depart-
ments is the Renewable Energy Development Department.

A clear mandate for renewable energy needs to be established; the present confused and weak posi-
tion is not helpful.

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.
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Until June 2000, there was no mandatory test of the quality of solar water heaters. In that month the
Palestine Standards Institution (PSI) introduced a mandatory test according to the ISO standards. The
PSI has a computerised laboratory for testing the efficiency of flat plate collectors and another labora-
tory for testing materials, water leakage and tank insulation.

4.5 Financial Incentives (Capital Support)

Many financial incentives have been used in different countries to promote renewable energy. Sup-
port can either be offered to investment or to operation. Investment support for renewables is general
delivered through the same type of instruments that are used to support investment in energy effi-
ciency, e.g. capital grants, tax exemptions, soft loans and loan guarantees. In the case of grid con-
nected renewables 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 instru-
ments are to some extent exclusive and are discussed together in the next section.

All renewable projects for generating electricity to date have been financed by donor funds. There are
few incentives available to private participants and no activities by banks. The only financial incentive
is the possibility of tax exemptions under the Taxation Law. This law establishes a list of goods that
may be subject to exemption for import duties and VAT. The list includes environmental goods;
equipment for the conversion of renewable energy can be included in this category. The procedure to
obtain exemption is complicated because taxes are levied by the Israeli authorities and then the reve-
nues transferred to the Palestinian Authority. To authorise tax exemption it is necessary to request
this exemption from the Israelis.

The high prices of petroleum products, imported from Israel and the abundance of solar radiation
(5.46 kWh/ m?/day) are conducive to PV electrification, but the national grid covers about 97.7% of the
population, so in practice rural electrification is not widespread. A small minority of the population,
mainly in the South of the West Bank, lives in scattered communities with no grid connection. Other
communities mainly in the North of the West Bank have partial electricity services through decentral-
ized diesel generators. An additional political incentive to install PV systems is to demonstrate support
for communities threatened by confiscation of their land and eviction by Israeli authorities.

PV applications in Palestine began in 1995 with the aim of providing electricity to clinics in isolated ar-
eas. The approach was then extended to electrify isolated schools, households and public establish-
ments. More than 90 systems were installed with support from the Eldorado German Programme for
the promotion of PV technologies for public use in developing countries and the Baden Wuerttemberg
German PV revolving fund project for private use. The GEF/ UNDP project also financed photovoltaic
systems for electrification of a small Bedouin community and to light a bridge in Gaza. A wind-solar
hybrid power station, funded under the GEF small grants programme provides power to the 100 resi-
dents of Innab Al-Kabeera on the West Bank.

The total installed capacity is about 80 kW peak, divided among the following areas:

Rural clinics - 12 systems (7.37 kW peak)

Rural schools - 21 systems (13.44 kW peak)

Bedouin tents - 24 systems (5 k W peak)

Rural households - 22 systems (6.6 kW peak)

Isolated village — 1 central system (5.5 kW peak)

Bedouin communities - hybrid PV-wind system (4 kW peak)
- Street lighting/ Gaza - (2.2 kW peak)
- Agricultural farms — (2.44 k W peak)
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Central electrification of two villages in the West Bank — (25 kW peak)
- Water pumping — (2.4 kW peak)
Others (security check point, animal zoo, mosques, governmental offices) — 6 systems (1 kW
peak).

There is an estimated further potential of about 560 kW peak in these communities. It would require
an additional 3.6 M€ to cover the essential load, at the current price for systems of 6 $/W peak and
assuming a family demand of 1,000 Wh/day. JICA is also installing 300 kW of PV systems in sites in
Jericho; this seems to be part of the Japanese economic stimulus package to cope with the financial
crisis and is not part of a technical assistance strategy in the energy sector.

If the costs of photovoltaic technology evolve to match the cost of generation from small diesel en-
gines in the special circumstances of remote settlements, then more PV potential would materialize to
replace these small generating sets.

There is some intention in the future to supplement exclusive reliance on donor funding by more
elaborate financing instruments that recycle donor funds into sustainable programmes. The national
master plan for sustainable development by rural electrification suggests using PV technology to elec-
trify isolated communities, with priority to the Bedouin families and politically threatened communities.
It is proposed to finance the programme through a revolving fund, with the initial fund provided by an
international donor and thereafter maintained by the repayments from the families.

There is a strong contrast between the reliance on donor funding revealed in these electricity projects
and the spontaneous adoption of solar water heating by private individuals for their own homes, with-
out any third party intervention or exhortation. The penetration of solar water heaters (SWH) in the
domestic sector in Palestine is impressive; about 68% of households use solar family water heating
systems. SWH is routinely installed on all new buildings. This notable performance has been brought
about exclusively by market forces; there have been no financial incentives or government pro-
grammes to promote the adoption of the technology.

The main reason for the high penetration is that under the prevailing prices for conventional energy,
solar heating is very cost-effective. The unit price for a basic system is about 400 € and the payback
period compared to electric systems is said to be less than 2 years. There appear to be few limitations
from legal obstacles to the access to the roof in multi-occupancy dwellings. It appears that all resi-
dents in new apartment blocks have a right to install collecting systems on the roof and most of the
older buildings are in single ownership. The main weakness of the systems is the need to move water
to the point of use with a circulating pump and the waste of time and water experienced while waiting
for hot water to arrive.

Solar heating systems have been until recently mainly of local manufacture; there are eighteen manu-
facturers in the West Bank and ten in Gaza. New technology from China, Germany and Cyprus is also
beginning to appear on the market.

Penetration of SWH has been less dramatic in larger scale applications such as hospitals, hotels, uni-
versities and in industry. About 50% of hospitals and hotels use electricity and petroleum products for
water heating. In the establishments that do have SWH it is estimated that solar energy provides 40%
of the needs (for hospitals) and 25% in hotels. The reason for this weaker penetration is probably be-
cause the skills of the local manufacturers do not extend to the provision of supplementary heating
systems and good controls to ensure high reliability, controllable temperature and immediate availabil-
ity that these applications require. PEC with the help of AFD is addressing these issues in a new pro-
ject to promote renewable energy in industry.
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The existing installed capacity of solar water heaters across all sectors is 1,533,000 m?, which is the
highest capacity across North Africa and the Middle East. Only 7,100 m? of this is installed in the ser-
vice sector. The estimated substitution of electricity and oil products is 962 GWh per year worth 86
M€ annually. The avoided emissions of CO, are evaluated at 672,000 tonne per year.

The value of the market for SWH equipment is 13 M€ per year. It has been estimated that the size of
the market could be doubled if the penetration of the larger buildings of the service sector could be
achieved. Financial incentives might be justified to promote and encourage the application of solar
collective systems in these markets. In parallel, the demonstration of better systems for management
and control of the quality of heat would be desirable.

In September 2009 the World Bank issued a request for Expressions of Interest to assess the devel-
opment options for a potential concentrated solar thermal power project in Jericho on the West Bank.
The study will investigate the feasibility of an installation in size between 5 and 20MW and will pro-
pose the appropriate size along with the requirements for system integration, institutional arrange-
ments and capacity building.

The main wind project in Palestine is the EU-funded installation of a wind turbine at Al Ahli Hospital in
Hebron. The turbine will have a capacity of 740 kW and is designed to generate 40% of the electricity
demand of the hospital. Construction will take three years; the EU contribution is €1.3 million equiva-
lent to 80% of the total cost. The turbine will be grid connected, but will be located behind the meter,
i.e. will not be a generating plant of the HEPCO, nor an IPP.

Another project that combines the innovative capability of the private sector in Palestine with donor
funding is the geothermal system that has been developed by the Ramallah based Union Construc-
tion and Investment Corp. (UCI). This project was implemented in cooperation with the Palestinian
Energy Authority (PEA) and supported by the EU-financed project MED-ENEC, but the original idea
came from the UCI, concerned about the implications for energy use of the expansion of urban devel-
opment around Ramallah. The private company won a competition for access to EU funds.

The geothermal project is located in the Etihad quarter of Ramallah; it supplies one unit in a complex
of 62 semi-detached villas built on an area of 24,000 m2. The demonstration villa covers 390 m2 on
three floors. The main elements of the energy concept for the building are good insulation of the
basement floor, walls and windows and the use of geothermal energy to regulate temperature. Heat is
transferred through ten vertical boreholes, each 70 meters deep; the temperature at that depth is
roughly constant and equilibrium is achieved quickly by the intervention of heat pumps. The system is
small (23 kW), but it has reduced the annual heating and cooling costs of the complex from 3,300
US$ to 850 US$ per year; a reduction of more than 70%. The pay-back period is said to be less than
5 years.

There are three landfill sites in Palestine that might be suitable for the collection of gas. Some of them
have some preliminary pipe-work installed. The site serving Bethlehem and Jenin could possibly be
developed as a joint CDM project with Jordan, where the Municipality of Amman has considerable
experience in this area.

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 of-
fering 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
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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
criteria, such as percentage domestic content, to be added to the evaluation criteria. It has recently
been adopted by Denmark for large developments. Higher tariffs may 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 elec-
tricity, but it is unknown what volume will be offered.

No provision for feed-in tariffs exists. Given the high prevailing prices for electricity and the good en-
trepreneurial spirit of local investors it is possible that small renewable projects might materialise, if
such tariffs were introduced. We understand that the distribution companies are occasionally asked
by investors what price they might pay for such supplies of renewable energy. It is an issue that
PERC should address.

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.

Palestine is not a member state of the United Nations. Instead, the Permanent Observer Mission of
Palestine to the UN has a standing invitation to participate in the sessions and work of the general as-
sembly.

As Palestine is not a member of the UN it cannot be a signatory to the UNFCCC and the Kyoto Proto-
col. Consequently, Palestine is not eligible for CDM in the normal manner, but it can conceivably join
with other countries that are eligible and can share the financial benefits of the emissions reductions.

Palestine was a partner in a recent EU project to promote awareness of the CDM, to develop con-
crete procedures for developing projects, in particular in the energy, industry and building sectors, and
to design pilot projects.

Palestine has joined the 7 countries interconnection scheme; it is now the g™ country along with
Egypt, Iraq, Jordan, Lebanon, Libya, Syria and Turkey. These connections are important, not only for
the partial independence that they offer from Israel, but also because they create the possibility of
CDM projects that are implemented jointly between Palestine and either Egypt or Jordan, but situated
on territory outside Palestine.

Specifically, there has been since 2008 an electrical connection between Gaza and Egypt that is cur-
rently operating at 17MW. The line from El-Areesh (Egypt) can eventually supply 150 MW. The pro-
ject was financed by the Islamic Development Fund. The city of Jericho on the West Bank is also
connected to Jordan by a 132 kV double-circuit overhead line of 30 km, from Suweimeh substation in
Jordan; the line was energized in February 2008 and currently supplies 20 MW at 33 kV.

Proposals have been considered to build a large CSP plant in Sinai that would be a joint effort be-
tween Egypt and Palestine. The plant would be registered as a CDM project and the revenues from
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the sales of CERs would be shared among the partners. Similar proposals have been mooted for Jor-
dan and even joint solar projects between Israel and Palestine have been considered.

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.

Five meteorological stations equipped with automatic data acquisition systems have been erected in
selected sites in northern Palestine by the Energy Research Centre at An Najah National University.
Solar radiation intensity, wind speed, wind direction, ambient temperature, air pressure and relative
humidity have been continuously measured since 1999. These are useful data, but more detailed
wind and solar atlases would be helpful.

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.

Solar water heaters are manufactured by several companies in Palestine, but the technology needs to
be developed and structured. Technical assistance to demonstrate better control of quality might be
desirable.
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5. Case Studies

The purpose of this chapter is to demonstrate the processes of evidence-based policy making
(EBPM) and theory-based evaluation (TBE). These techniques are well-known in the literature and
have been widely applied, but not generally to technical areas of policy such as energy efficiency and
renewable energy. There is potential for application in these areas because the methodologies pro-
vide a systematic basis for analysis and debate among stakeholders around a common and clear
statement of the policy intervention that can be maintained and improved throughout the project cycle
from formulation, through implementation, monitoring and evaluation.

The basic expression of this methodology is the behavioural model that underlies our understanding
of the reaction of stakeholders to the policy instrument.

5.1 Case Study 1 - Evaluation of an Energy Efficien cy Fund

5.1.1 Background and Context
The example that we choose in this case for illustration is the analysis of a fund for energy efficiency.

There are no financial incentives for energy efficiency in Palestine at present, but there have been
discussions of the possibilities of a revolving fund to finance incentives for industry and some small pi-
lot projects. A revolving fund to replace old refrigerators has been established by AFD in rural areas,
but it is small and specialised. Approaches to commercial banks were made under a UNDP/GEF pro-
ject with suggestions to combine foreign loans with commercial loans to create low interest finance
vehicles for energy efficiency projects, but the banks showed no enthusiasm to pursue the idea.

It is probable that a set of incentives for audits and investments based on a revolving fund would at-
tract interest from donors if the legal, regulatory and administrative procedures were clear. It appears
that PEC would be legally capable of managing a fund for energy efficiency, but the institute would
probably need some additional capacity building.

Evidence-based Policy Making

The procedure that we have proposed to implement evidence-based policy making comprises the fol-
lowing steps.

1. Alternative forms of intervention need to be reviewed and short-listed. Evidence of the
success or failure of similar instruments in developed and developing countries needs to
be studied with special emphasis on the conditions that created success and failure

2. There must always be a base-case against which alternatives are screened. Alternatives

should include all available instruments.

All the relevant potential impacts need to be identified and where possible, quantified

Impacts should be assessed in consultation with the subjects of policy

The cost of compliance needs to be assessed. Consideration should be given to how

these costs can be minimized. It is necessary to consider who pays the compliance

costs ; there are generally alternatives with different implications for equity. The proce-

dures for compliance need to be worked out as does the procedure for monitoring im-

pacts.

6. Indicators need to be established of what is expected from the policy measures. These
indicators should cover outputs, outcomes and impacts. Intermediate indicators are impor-
tant in helping understand how policies work, how measures interact and how they can be
improved

akrw
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7. Quantitative analysis of impacts is essential. The analytical method most commonly used
is economic cost-benefit analysis

8. Cost-benefit analysis should take into account opportunity costs of energy and external
environmental costs.

9. Multi-criteria analysis maybe a useful support to decision making; sensitivity analysis is
one expression of this idea

The first five steps are discussed in this section; the formulation of indicators is discussed in the sec-
tion on theory-based evaluation and the last three steps are demonstrated in the section on economic
cost-benefit assessment.

5.1.2 Alternative Forms of Intervention

Alternative forms of intervention can be considered at many levels. The main aspects where alterna-
tive forms of intervention could be imagined are in the scope, the governance and the size and source
of resources. It is also necessary to ensure wide access to the Fund by a diverse group of prospective
beneficiaries whilst maintaining a close linkage with energy policy objectives.

5.1.2.1 Funding

There is now a great deal of experience available of the design, scope and operation of Funds from
individual cases and some consolidated analyses of several countries. Few of these accounts give
the level of detail and the level of objective, critical evaluation that is truly desirable. The following is a
summary of the experience from some well-known Funds.

Funds from central government budgets have historically been common sources for energy efficiency
and are still widely used. The Energy Savings Trust in the UK and the Carbon Trust are mainly funded
by direct budgetary transfers agreed annually. About $50 million is allocated to the Energy Savings
Trust and $130 million for the Carbon Trust. Levies on energy use are another popular option. The
Danish Electricity Savings Trust was financed initially (for one year) by a direct government grant and
thereafter by a levy on electricity consumption amounting to about $20 million.

In developing countries one of the best known funds is in Thailand; the Energy Conservation Act of
1992 established the Fund and allocated an initial capital of US$60 million, (Kingdom of Thailand,
2007). The Act also attributed to the Fund annual revenues of comparable magnitude from a supple-
mentary tax on all petroleum products sold in the country. An independent evaluation of the Fund
prepared for APEC was broadly positive, (APEC, 2005). It argued that the financing model was simple
and straightforward and was attractive to government because the main risk is the possibility of pro-
ject proponents defaulting on loans and this risk is borne by the bank and the developer and is not
covered by government. It found that the loans had leverage significant additional investment in the
project from non-government sources.

Malaysia has adopted a different funding scheme. Revenues for the Electricity Supply Industry Trust

Fund come from voluntary contributions from the power companies; they contribute 1% of their total
annual turnover. The Trust Fund is used for a variety of purposes including energy efficiency projects.

5.1.2.2 Governance

If it is to be effective a Fund needs to be administered well. It is not desirable that a Fund should be-
come an addition to the budget of the Ministry. It is important to ensure the widest possible expertise
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when administering subsidy resources and to engage expertise and creativity from the different inter-
ests in energy efficiency. It is also desirable that there be some independence from the Ministry in
administering the Funds if they are to be regarded by others as a genuine resource available to the
most efficient implementing body. There are also often advantages in escaping the inflexibility of state
budgetary regulations. On the other hand, it is essential that the Energy Savings Fund administers its
resources within the national framework of energy-policy. There should therefore be an adequate link
between the governance of the Fund and the political level.

For example, the Electricity Saving Trust in Denmark is governed by a Board appointed by the Minis-
ter for Environment and Energy. The Board brings in the desirable expertise and interests from supply
companies, other commercial companies, consumers, municipalities and county authorities, as well
as environmental and energy organizations. To ensure a link to the Council for Energy and Environ-
ment that is responsible for energy policy, two of the Board’s members are appointed from among the
members of the Council. There are also regulations within the Decree establishing the Fund to ensure
that the subsidy resources are used in accordance with the priorities and goals of energy policy.
Moreover, the Board must draw up an annual programme of action and the Minister can further pro-
vide a framework for granting subsidies to ensure coherence with energy-policy goals, including indi-
cating the main areas that shall be given priority. Governance in the UK is somewhat similar; the Car-
bon and Energy Trusts are private companies governed by Boards that assemble a wide expertise.
The link to the political level is achieved by relating the annual grant to a specified set of activities and
monitoring performance.

Transferring this arm’s length approach to developing countries can meet with opposition. In Thailand,
the Energy Conservation Act and the Fund are administered by the National Energy Policy Committee
chaired by the Prime Minister. In Malaysia, a special committee called the Electricity Supply Industries
Trust Account Committee manages the trust account. The Committee comprises representatives from
various concerned Ministries and the electricity sector. The Secretary General, Ministry of Energy,
Water and Communications, chairs the Committee.

A different approach was adopted in Brazil; in 1998, the regulator (ANEEL) imposed an obligation on
utilities to invest a minimum of 1% of their net annual revenues in programmes of energy efficiency
and R&D. Initially, only utilities were responsible for the formulation and implementation of pro-
grammes and this was seen as a distortion that limited social impact. In 2000, Congress changed the
allocation of the resources and created a national fund — CTEnerg. The 1% obligation went 50% to
utilities and 50% to the Fund. Utility activity was restricted to energy efficiency. In 2004, the entire ap-
proach came under political challenge, but after debate, a new law was approved. The Brazilian proc-
ess and its effectiveness have been documented and evaluated.

We can conclude that Funds are the most widely used option in developing countries for financing
policies and likely to remain so. Their main weakness is a tendency to restrict the governance and ac-
cess to a small group. It is desirable that Funds should be open and accessible on a competitive ba-
sis. This avoids charges of distorting political influence, ensures cost-effectiveness, provides wide
publicity and promotes the idea of energy efficiency. It introduces new and capable actors into the en-
ergy efficiency business with commercial sense. Achieving this improved governance, access and
monitoring should be the priority of technical cooperation.

5.1.2.3 Scope

The scope of the Fund must be analysed within the context of the other policy instruments planned or
in place.
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It is also necessary to consider complementarities between instruments. If labelling and standards for
appliances are to be introduced then it might be sensible to foresee loans to manufacturers to retool
production lines as an activity of the Fund and money to support government procurement of efficient
appliances. However, there is no local manufacture in Palestine of most appliances, so this would not
be necessary.

If the intention is to promote investment in industry and there has been little or no preliminary audit
policy then it would be desirable to include support for audits in the Fund. Similarly, if it is envisaged
to make the appointment of energy managers mandatory, then training for such mangers should be
included.

With these considerations in mind, we propose a nominal portfolio for our hypothetical Palestinian
Fund as shown in the following table.

Table 3: Portfolio of Activities for the Fund
EE Fund interventions and operators' reactions
Equipment Energy Service Governmental
End Users q p. 9y . I
suppliers Companies Institutions
fr\:g;?ment fcl::rl;ts uaran- Public Pro-
Improved capital 9 curement
stock support tees Information
@ Demonstra- Grants for campaigns
3 tion equipment
g Improved opera- ?:J;Ir:;sn of Audits
2 | P P ener gman— Conduct of
o | tions gy training
= agers
= Training of
Improved com- inspectors
pliance Software de-
velopment

5.1.2.4 Base Case

The base case for the assessment is that there is no intervention. Clearly, even if there are no finan-
cial incentives some actors will invest in energy efficiency. These actors are likely to seek support
from the Fund for actions that they will perform anyway. As a public policy instrument the Fund will fail
if it supports activities that would take place without it. To judge the percentage of activity that will be
implemented by these “free-riders” is the most difficult aspect of defining the base case.

Free-riders are less likely to be a problem when energy efficiency is still seen as a slightly curious
concern. Once it is seen as a mainstream activity that a rational actor will pursue in his own interests
then free-riding on financial incentives is likely to increase. This is why funds are generally seen as in-
struments to kick-start an activity and not as a permanent institution. This is part of the reason why
they are not a proper support for long-term ventures such as the support of renewable generation
through operating subsidies.

Estimation of free-riders will depend on how the resources of the Fund are distributed among options.
Analysis of each option should then indicate the savings in energy and GHG emissions and the finan-
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cial benefits. This analysis needs to be done carefully and in consultation with stakeholders.

For the purposes of this illustration we have introduced some illustrative numbers, with the following
assumptions:

EE Fund expenditure of $5 million per year for a direct 10% investment subsidy,
Pilot demonstration activities and direct assistance to the EE investors participating in the EE fund
programme of $1.5million.

The assumed allocation for one year of the investment subsidies is shown inTable 4. These numbers
are only illustrative, but to give some idea of the basis of calculation we give an idea of why we think
the less obvious figures to be appropriate.

Table 4: Allocation of EE Investment Subsidies
EE Fund interventions and operators' reactions
End Users Equmgnt sup- Energy SeIrV|ce Gove.rnrpental
pliers Companies Institutions
Improved
capital $1.5mn $1.0mn $0.75mn
» | stock
=
@ ImprO\{ed $0.5mn $0.5mn
= operations
Q Improved
qg’v offer of $0.5mn
o equipment
I d
mprove $0.25mn
compliance

The figure for improving the capital of end-users is based on the interest foregone and fees for induc-
ing through soft loans, loan guarantees or other instruments. In simplified terms it is assumed that the
investment support is equivalent to a 10% investment subsidy. The general assumption is that the EE
investors will require a 4 years payback period for their investment, which will be achieved with the
fund's investment subsidy.

The EE Fund will also provide technical assistance (a budget of $1.5 mn) is assumed for this purpose.
With this the EE investment failures will be avoided. It is assumed that without such a technical assis-

tance programme 30% of the EE investments would lead to failures.

In most cases we assume free-riders of 20%, only in the case of governmental institutions we as-
sumed that there would be no free-rider impact.

5.1.2.5 Impacts

In assessing the impacts of these expenditures we have made dramatic assumptions for the sake of
our case study. These assumptions are indicated inTable 5.

We assume that the investments in equipment and appliances produce a 4 year payback; this is con-
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servative. We can convert this financial impact into a tonne of oil equivalent assuming a figure of $500
/ tonne for mixed energy products and then calculate the CO2 avoided as a consequence assuming
3 tonne of CO2 per tonne fuel for ease of calculation and presentation.

If we assume 20% of the remaining savings eventually are returned through company tax to the Min-
istry of Finance, then the Ministry receives an enhanced tax income. In addition, we assumed that the
tax-collection efficiency is 80%. The present value of these revenue streams are significant and go a
long way to covering the public expenditure through the Fund.
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Table 5: Estimation of Impacts
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5.1.2.6 Consultation

Such a policy should be debated with a wide spectrum of stakeholders before the final form of the
Fund and regulations are agreed. This very important step is often ignored in developing and middle
income countries and the opportunity to strengthen performance is lost.

Stakeholders in this case should include:

Commercial banks,

Industry,

Large commercial facilities,
Manufacturers of equipment,
Research institutes and universities,
Fuel suppliers,

Foreign donors,

Energy management companies,
Professional organisations,

NGOs.

5.1.2.7 Compliance

The operation of the Fund will require careful analysis of proposals submitted to the Fund and careful
evaluation of the execution of projects against predetermined performance criteria. Some sort of
analysis of additionality will be required. Projects that would go ahead anyway without the intervention
of the Fund need to be excluded and projects that do not deserve to be funded in any circumstances
must also be excluded.

The analysis will require careful documentation of project objectives, costs and performance and these
will need to be verified by experts. Training of staff will be essential; some technical investigations may
need to be outsourced.

The costs of this exercise will have to come from the Fund. Attempts to charge applicants at any stage
in the process would generally run counter to the idea that the Fund is offering incentives. Realistic
costing of the options must be made and realistic assessments of staff time and time and cost of ex-
ternal consultants must be included in the budget.

A monitoring system must be devised to record data on project activities. The data should include in-
vestment, cost-savings and impacts on energy use. Care must be taken to balance the requirement
for accurate information with the cost to the project owner of acquiring the data. In some cases it may
be difficult to establish savings in complex integrated systems in changing environments and monitor-
ing methodologies may need to be developed. Without this data the effectiveness of the Fund and the
basis of knowledge for future policy will be damaged.

At programme level the Fund staff should gather consolidated information and make assessments of
benefits to the country, the participants and the state budget following the approach set out in Section
4. The performance of the Fund should be assessed against predetermined indicators of performance.
An independent institution should be engaged for monitoring and evaluating to review the accuracy of
information, review the adequacy of reporting and to conduct interviews with stakeholders. A more de-
tailed discussion of evaluation follows in Section 5.1.3.
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5.1.3 Theory-based Evaluation

5.1.3.1 Methodology

Evaluation of a project depends upon an underlying belief in how actors will be affected by the policy
and how they will respond. We call this belief a “behavioural model”’. We specify the behavioural
model as a causal sequence in which the successive steps of policy implementation are shown in the
first column and then in subsequent columns are listed various indicators, risks and assumptions. The
successive steps of the policy may or may not specify recognisable behavioural assumptions; it de-
pends very much on the type of policy investigated.

The behavioural model is a formal description of the process of implementation, the concerns to be
raised at each stage and the measures that are to be adopted to make everything is working as ex-
pected. It provides a structure for the analytical steps and indicates the evidence that should be
sought at each stage to support assertions or on which to found analysis. It allows the issues that
might affect implementation to be identified and it allows different stakeholders to debate around a
clear and concrete representation of the policy. In later stages it serves as the basis for monitoring and
evaluation.

5.1.3.2 Indicators

Indicators need to be established of what is expected from the policy measures. These indicators
should cover outputs, outcomes and impacts. Intermediate indicators are important in helping under-
stand how policies work, how measures interact and how they can be improved

Inputs are the financial, human, technical or organizational resources used in the endeavour,
Outputs are objectively verifiable indicators that demonstrate the progress made in implement-
ing the measures,

Outcomes are the immediate effects on the regulated subject,

Impacts are direct measurements of the improvements that the programme is designed to
bring about.

5.1.3.3 The Behavioural Matrix

The behavioural matrix is a formal description of the process of implementation, the concerns to be
raised at each stage and the measures that are to be adopted to make everything is working as ex-
pected.

This matrix provides a structure for the analytical steps and indicates the evidence that should be
sought at each stage to support assertions or on which to found analysis. It allows the issues that
might affect implementation to be identified and it allows different stakeholders to debate around a
clear and concrete representation of the policy. In later stages it serves as the basis for monitoring and
evaluation.

The behavioural model in this case is shown in the following table.
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Table 6: Behavioural Matrix for Energy Efficiency F und
Behavioural Indicators
model Input Output Outcome mpact Risks ssumptions

Government pre-
pares law detailing
objectives, sources
of funds, process

Administrative and
parliamentary time

3)

Law and regulations
(YIN)

Political process
recognises the im-
portance of the
subject

Finance secured,
staff appointed and
trained

Administrative time
(%)

Staff salaries ($)
Training costs ($)

Volume of funds ($)
Numbers of staff (#)
Qualifications (#)

Funds are not
available

Foreign donors
find option attrac-
tive

Priorities and
process finalised

Administrative time

3)

Work programme
(YIN)

Explanatory mate-
rial / call docu-
ments prepared
and made avalil-
able to interested
parties

Administrative time

3)

Awareness among
stakeholders (?)

Stakeholders con-
sult Fund staff and
prepare proposals
(YIN)

Awareness raised

©

Low priority of en-
ergy efficiency in
stakeholders

Proposals submit-
ted

Time of proposers

3)

Completed pro-
posals (#)

Conditions of fund
are not attractive
Administrative
complexity deters
participants

Investment pro-
posals evaluated
and awards made

Administrative time

3)

Volume of funds dis-
pensed ($)

Awards made to
free-riders or poor

projects
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Behavioural
model

Indicators

Input

Output

Outcome

mpact

Risks

ssumptions

Investment pro-
posals executed
and monitored

Investments from
fund and from pro-
poser ($)
Engineering time
(%)

Time for M&E ($)

Evaluation report
(YIN)

Demonstrated cost
savings from im-
proved capital
stock ($)

Measured and in-
ferred energy sav-
ings (#)

CO2 reduction (#)

Staff are trained in
M&E and budget
is provided
Impacts of activity
can be reliably
separated

Proposals for bet-
ter operation
evaluated and
awards made

Administrative time

3)

Number of proposals

#)

Number of awards (#)
Volume of funds dis-

pensed ($)

Awards made to
free-riders or poor
projects

Proposals for bet-
ter operation exe-
cuted and moni-
tored

Investments from
fund and from pro-
poser ($)
Engineering time
(%)

Time for M&E ($)

Evaluation report
(YIN)

Demonstrated sav-
ings from improved
operations ($)

Measured and in-
ferred energy sav-
ings (#)

CO2 reduction (#)

Staff are trained in
M&E and budget
is provided
Impacts of activity
can be reliably
separated

Proposals to im-
prove compliance
evaluated and
awards made

Administrative time

3)

Number of proposals

#)

Number of awards (#)
Volume of funds dis-

pensed ($)

Other policies to
improve compli-
ance are imple-
mented

Proposals to im-
prove compliance
executed and
monitored

Investments from
fund and from pro-
poser ($)
Engineering time
(%)

Time for M&E ($)

Evaluation report
(YIN)

Improved compli-
ance (?)

Energy savings
from improved
compliance in-
ferred (#)

CO2 reduction (#)

Staff of centre are
trained in M&E
and budget is pro-
vided
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Behavioural
model

Indicators

Input

Output

Outcome

mpact

Risks

ssumptions

Benefits are re-
turned in part to
state budget
through corpora-
tion tax

Extra tax aid can
be inferred from
cost savings ($)

Net costs of policy
reduced ($)

Consolidated an-
nual and multi-
annual reports
made

Administrative time

3)

Number of proposals
*)

Number of awards (#)
Volume of funds dis-

Effectiveness of
Fund identified and
proposals for con-
tinuation made

Funding sources
are willing to con-
tinue

pensed (%) (Y/N)
Appoint independ- | Consultancy fees Evaluation report Revised priorities Improved future Data is not avail-
ent evaluator (%) (Y/N) and practice (Y/N) | savings (?) able
Recommendations
(YIN)

Revise objectives,
practice and re-
peat cycle

Administrative time

3)

Revised terms and
conditions for Fund
(YIN)

Future savings (?)

Note on symbols:

« $indicates indicator is measured in financial terms
* #indicates indicator is measured in numbers
* Y/N indicates indicators is a yes or no observation

« ?indicates indicator that cannot be quantified, but can be assesses qualitatively
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5.1.4 Economic Cost-Benefit Assessment

5.1.4.1 Methodology Applied

The following cost-benefit analysis relates the impacts at the operator level (private investors and
Government institutions) with impacts at Government budget level. The EE Fund intervention is re-
duced to a 10% EE investment subsidy programme ($ 5 mn) together with an additional technical as-

sistance programme ($ 1.5 mn), to that the total programme cost is $ 6.5 mn.

Government level: The Government allocates budget resources for the EE fund, the benefits for the
budget are increase tax revenues and - eventually - additional revenues for CERs.

Operators' level: The operators receive from the Government a 10% subsidy for their EE invest-
ments - with this subsidy they will realise those EE investments for which the pay-back period is 4
years.

5.1.4.2 Assumptions and Data Base

The key-assumption for this example of a cost-benefit analysis is shown in the following table.

Table 7: Key-Parameters for the Case Study

The assumed EE investment subsidy programme is resumed in Table 8.
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Table 8: EE Investment Subsidy Programme

The total budget for the EE investment programme is $6.5mn, of this $5.0mn are used for the direct
10% investment subsidy. Due to the free-rider impact, only $4.3mn are leading to EE investments,
which can be attributed to the EE investment programme - this means an investment of $43.0mn. The
EE investors contribute with $38.7mn or 90% of the EE investment.

5.1.4.3 Result of the Cost-Benefit Analysis

The impact upon the Government budget is shown in Table 9, the detailed cash-flow projection is
shown in Table 9. The $6.5mn total budgetary resources allocated to the EE investment programme
generate increased tax revenues. The pay-back period would be 4.5 years and the IRR is 19%.

If the CO, reduction impact is taken into account as well, considering a CER value of 4.0 $/t CO,, the
favourable impacts upon the Government budget would be increased further as it is shown in the fol-
lowing table.

Table 9: Government Budget Impacts

The impacts upon the operators realising EE investments is shown in Table 10. Without the Govern-
mental EE programme (10% direct subsidy and demonstration programme) a high number of EE in-
vestments would fail (30%) and the pay-back periods would be to long (6.7 years) and the resulting
IRR would be below the required return on investment of 12%.

With the EE Fund programme the EE investment failures would be avoided and the EE investment
would have a pay-back period of 4 years (equivalent to a return on investment of 22%). The cash flow
projections are given in Tables 11 and 12.
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Table 10: Operators' Impact Assessment
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5.1.5 Conclusion

5.1.5.1 Methodology

The case study demonstrates the advantages of developing deconstructed versions of policy prescrip-
tions as an aid to analysis and to stimulate focused debate among stakeholders.

In the case of the energy efficiency fund the deconstruction helps to reveal the nature and extent of
the assumptions that must be made adequately to assess the impact. This helps to frame the defini-
tion of the policy instrument and the cost-benefit analysis.

5.1.5.2 EE Fund as Policy Instrument

The cost-benefit analysis of the assumed operation of the EE Fund shows clearly that such an EE
Fund would be a win-win situation for the Government and the operators (private companies and
Governmental institutions.

At the Governmental level, the presented example considered only the direct budgetary impacts -
the EE Fund expenditures are related to increased tax revenues and, eventually, additional reve-
nues for CERs. The example could have been further elaborated by taking the opportunity costs of
energy (the cost of increased energy supply in Palestine) into account.

At the level of EE investors the beneficial impact of an investment subsidy (by taking into account
the free-rider impact) is underlined. The additional $1.5mn for a technical assistance programme
avoids the failure of innovative EE investments.

The example could have been further elaborated by taking into consideration the multiplier impacts
of the Fund's successful EE investment programme. Proven technologies will be taken-up by other
investors in the future.

We note that an important factor that governs the predicted impact is the existence in Palestine of
prices that largely reflect true costs.
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5.2 Case Study 2 - Private Wind Energy Development
5.2.1 Background and Context

The example that we choose in this case for illustration is the analysis of competing instruments for
the promation of wind energy in Palestine.

5.2.1.1 Promotion of Private Investment in Wind Ene  rgy in Palestine

Prospects for wind energy on the West Bank are reasonable in the mountainous regions above about
1000 m, where the wind speed may exceed 5 m/s, but the resource is limited. Prospects are techni-
cally better in Gaza, but the area is very heavily populated and the large areas of land required for re-
newable energy development are not available.

The main wind project in Palestine is the EU-funded installation of a wind turbine at Al Ahli Hospital in
Hebron. The turbine will have a capacity of 740 kW and is designed to generate 40% of the electricity
demand of the hospital. Construction will take three years; the EU contribution is €1.3 million equiva-
lent to 80% of the total cost. The turbine will be grid connected, but will be located behind the meter,
i.e. will not be a generating plant of the HEDCO, nor an IPP. In this case study we refer to this as “em-
bedded generation”.

5.2.1.2 Scope of the Case Study

The case study applies the concepts of evidence based policy formulation and theory based evalua-
tion with the intention to demonstrate how these techniques can clarify analysis. The study covers the
following three aspects:

Evidence based policy preparation: For both policy instruments behavioural models are devel-
oped and the respective expected impacts are analysed.

Economic assessment of the wind energy option: An economic assessment of wind energy for
Palestine is presented in a simplified form indicating the main factors determining the eco-
nomic viability of this option.

Conclusions regarding the utility and application of the methodology and to some extent the
substance of the policy instruments analysed.

5.2.2 Evidence-based Policy Making

The procedure that we have proposed to implement evidence-based policy making comprises the fol-
lowing steps.

1. Alternative forms of intervention need to be reviewed and short-listed. Evidence of the success
or failure of similar instruments in developed and developing countries needs to be studied with
special emphasis on the conditions that created success and failure

2. There must always be a base-case against which alternatives are screened. Alternatives
should include all available instruments.

3. All the relevant potential impacts need to be identified and where possible, quantified

4. Impacts should be assessed in consultation with the subjects of policy

5. The cost of compliance needs to be assessed. Consideration should be given to how these
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costs can be minimized. It is necessary to consider who pays the compliance costs ; there are
generally alternatives with different implications for equity. The procedures for compliance
need to be worked out as does the procedure for monitoring impacts.

6. Indicators need to be established of what is expected from the policy measures. These indica-
tors should cover outputs, outcomes and impacts. Intermediate indicators are important in help-
ing understand how policies work, how measures interact and how they can be improved

7. Quantitative analysis of impacts is essential. The analytical method most commonly used is
economic cost-benefit analysis

8. Cost-benefit analysis should take into account opportunity costs of energy and external envi-
ronmental costs.

9. Multi-criteria analysis maybe a useful support to decision making; sensitivity analysis is one
expression of this idea

The first five steps are discussed in this section; the formulation of indicators is discussed in the sec-
tion on theory-based evaluation and the last three steps are demonstrated in the section on economic
cost-benefit assessment.

5.2.2.1 Alternative Forms of Intervention

Three policy instruments for developing private investments in wind energy might be appropriate for
Palestine:

Competitive Bidding for concessions based on power-purchase agreements negotiated through
tender,

Standard power-purchase agreements based on a feed-in tariff.

Promotion of embedded generation by facilitating grid connection and allowing supplementary sup-
plies from the grid at normal tariffs.

Competitive Bidding
In this option:

Palestine will make available government owned land as the basis for a concession for wind en-
ergy supply,

The concession will be auctioned in a two-stage procedure (pre-qualification and competitive bid-
ding),

- Pre-qualification: The admission criteria will be proven experience and financial capacity,

- Competitive bidding: Selection of the most attractive bid.
For the bid-evaluation there will be:

- Bid acceptance criteria: The qualification of the bidder is acceptable

- Ranking criteria: A set of ranking criteria based on the electricity sector policy options will be ap-
plied.

Concession negotiation with the first ranked bidders: With the winner the conditions of the conces-
sion contract, the tariff and other technical conditions will be negotiated (concession contract and
long-term PPA).

Project implementation and monitoring: The Palestinian Government will carefully monitor the pro-
ject implementation.

In parallel the next competitive bidding round can be launched.

This option has the following advantages:
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Low bid preparation effort: The basis for the tender is are the delimitations of the concession area
and the available data regarding the wind potential

Site development: The burden and responsibility of the site development remains with the inves-
tor.

Market response: The Government receives and immediate response from potential investors.
Integration into the national electricity system: The feed-in point is defined.

Feed-in Tariff
In this option:

The Government determines the feed-in tariff, which offer attractive development potentials and
should provide incentives for the development of pilot projects.

The Government develops a comprehensive legal and contractual framework of feed-in tariffs and
the technical and contractual conditions to be applied.

The feed-in tariff will be guaranteed in form of long-term power purchase agreements (PPA).
Investors will evaluate the available information and will develop their sites.

The investment proposals will be evaluated according to well specified criteria, which are known to
all interested parties.

Preparation of the following generation of wind projects: Based on the gained experience the
Government will revise the feed-in tariff and conditions for the next-generation wind projects.

The advantages of this option are:

Programme administration: Once the general conditions and the feed-in tariff are defined the pro-
gramme management and transaction costs are low.

Entrepreneurial freedom: The investors know the conditions and have the maximum freedom to
invite partners and to develop projects.

Market response: The attractive feed-in tariff and the legal and contractual framework facilitate the
development of the project.

Participation of national investors: The feed-in tariff offers also for national investors good busi-
ness opportunities because all sizes of wind parks can be developed.

Embedded Generation

This is very similar to the feed-in tariff, except that instead of defining a feed-in tariff the government
specifies the rules for connection to the user’s network behind the meter and makes suitable arrange-
ments for the utility to support the site when power is not available from the turbine. It may also spec-
ify that the utility should purchase excess power should generation exceed local demand.

The main differences are:

The option will be restricted to relatively few users who have appropriate sites on their land

The financial advantages will be increased compared with the feed-in tariff because the user will
avoid also the distribution mark-up. Arguably these costs are not actually avoided because the
costs are largely sunk, but we can consider the crediting of the embedded generation with the retail
tariff as a kind of incentive or subsidy.
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Selection

The first of these options we consider to be appropriate for a large scale development in, for example
Gaza or the adjacent territories of Egypt, where the size of the development would justify the high
transaction costs in negotiating a specific power purchase agreement. We do not analyse it here.

5.2.2.2 Base Case
The intention of the case study is to demonstrate the technical and economic performance of the wind
turbines in Palestine, but also the viability of the policy instruments. The question to answer is whether

the investments will be attractive to the user and to the state.

The base case therefore is a comparison with the marginal cost of electricity purchased from Israel.

5.2.2.3 Impacts

The impacts of the policy are the savings in imported electricity, savings in cost and the reduction in
GHG emissions.

Palestine is not eligible to receive CERs under the Kyoto protocol. The significant impacts are there-
fore simply the electricity and financial savings.

5.2.2.4 Consultation

Considerable consultation would be required to implement either scheme on a general basis. It will be
necessary to negotiate with utilities the acceptable conditions for attaching plant to the grid either be-
fore or after the meter and to raise awareness among possible users.

5.2.2.5 Compliance

It will be necessary to monitor the plant to verify that they comply with the necessary technical stan-
dards. The costs of this should normally be borne by the user.

5.2.3 Theory-based Evaluation

5.2.3.1 Methodology

Evaluation of a project depends upon an underlying belief in how actors will be affected by the policy
and how they will respond. We call this belief a “behavioural model”. We specify the behavioural
model as a causal sequence in which the successive steps of policy implementation are shown in the
first column and then in subsequent columns are listed various indicators, risks and assumptions. The
successive steps of the policy may or may not specify recognisable behavioural assumptions; it de-
pends very much on the type of policy investigated.
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5.2.3.2 Indicators

Indicators need to be established of what is expected from the policy measures. These indicators
should cover outputs, outcomes and impacts. Intermediate indicators are important in helping under-
stand how policies work, how measures interact and how they can be improved

Inputs are the financial, human, technical or organizational resources used in the endeavour,
Outputs are objectively verifiable indicators that demonstrate the progress made in implementing
the measures,

Outcomes are the immediate effects on the regulated subject,

Impacts are direct measurements of the improvements that the programme is designed to bring
about.

5.2.3.3 Behavioural Matrix

The behavioural model is a formal description of the process of implementation, the concerns to be
raised at each stage and the measures that are to be adopted to make everything is working as ex-
pected. It provides a structure for the analytical steps and indicates the evidence that should be
sought at each stage to support assertions or on which to found analysis. It allows the issues that
might affect implementation to be identified and it allows different stakeholders to debate around a
clear and concrete representation of the policy. In later stages it serves as the basis for monitoring and
evaluation.

The behavioural models for the two cases analysed here are very similar. That for the feed-in tariff is
shown in Table 13. The model for the embedded generation would be obtained by substituting the
technical and financial conditions for the embedded generation in place of the regulatory arrange-
ments for the feed-in tariff.
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Table 13: Behavioural Model of Feed-in Tariff for ~ Wind IPP
Behavioural Indicators
model Input Output Outcome Impact Risks Assumptions
Prepare legisla- Time of officials Published law Possible delays
tion and regula- and legislature and regulations in finding legis-
tions necessary (%) (Y/N) lative time
to  implement
FIT
Explain and Time of officials Promotional ma- Sensitised
promote con- in Ministry and terials, meetings stakeholders;

cept; foster
stakeholder
groupings - ex-
perts, landown-
ers, municipali-
ties, etc

Regulator ($)

#)

awareness of
opportunities (?)
Stakeholder
bodies (#)

Local and for-
eign investors
develop pro-
jects and made
preliminary ap-
proach to regu-
lator

Time to prepare
feasibility stud-
ies ($)
Consulting
support ($)

Feasibility stud-
ies (#)

Consortia
formed (#)

Tariff set at lev-
els that pro-
mote too much
or too little in-
terest

Local investors
feel comfortable
with  technical
commercial and
financial issues
and with operat-
ing on the car-
bon market

Detailed meas-
urements of
wind resource
performed

Time of special-
ised consult-
ants ($)

Wind regime de-
fined (Y/N)

Costs of acquir-
ing data seen
as prohibitive
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Behavioural Indicators
model Input Output Outcome Impact Risks Assumptions
Final project Time of consor- Final project Projects author-
form defined; fi- tia and consult- specification ised (#)
nance ar- ants ($) and implemen-
ranged; land tation arrange-
rights acquired. ments (#)
Submitted to
regulator
Transmission Time of officials Expansion plan
company in Ministry and revised (Y/N)
adapts network Regulator ($)
expansion plan
to cope with
timing and na-
ture of devel-
opments
Authorised pro- Equipment, Completed plant Power plant Developers
jects con- construction (Y/N) commissioned may delay or

structed and
commissioned
Construction
schedule ob-
served because
of commercial
interest of
owner

costs, supervi-
sory costs ($)

(YIN).

withdraw for fi-
nancial or tech-
nical reasons —
little means of
control
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Behavioural Indicators
model Input Output Outcome Impact Risks Assumptions
Plant operates Electricity gen- Volume of elec- Financial cost
with high avail- eration (GWh) tricity generated of power ac-
ability because Imports dis- (GWh). quired by
of commercial placed (GJ) Transmission
interest of company on
owner terms of FIT($).
Value of im-

ports of electric-
ity saved ($).

CO2 emissions

are reduced
from baseline;

gas burn is re-

Time to monitor
and evaluate
plant perform-
ance ($).

Volume of CO2
emission reduc-
tion (mt).

Savings in elec-

duced from tricity imports
baseline; do- (6)]

mestic manu- Net benefit of
facture is project ($).
strengthened,;

net cost to

country is ac-

ceptable.

Note on symbols:

* $indicates indicator is measured in financial terms
* #indicates indicator is measured in numbers
* Y/N indicates indicators is a yes or no observation
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5.2.4 Economic Cost-Benefit Assessment
5.2.4.1 Methodology Applied

It is international practice for cost-benefit assessment to consider the perspective of the operator (pri-
vate or state owned) of the envisaged equipment as well as under the perspective of the national
economy:

Financial analysis: This analysis assumes the point of the view of the operator. Costs and benefits
are valued at market prices and the transfers (such as subsidies and taxes) have to be considered.
Economic analysis: This analysis assumes the point of view of the national economy, costs and
benefits are valued in terms of accounting prices (prices determined under the perspective of the
national economy) and by not taking into account transfers payments within the country (such
taxes or subsidies).

For the following analysis a simplified approach is adopted, the analysis considers a marginal invest-
ment in 1 kW wind electricity generation capacity. The economic and financial analysis of the wind en-
ergy option compares two alternatives to produce electricity in Palestine:

Embedded generation: The wind turbine is installed by the electricity user and the electricity is
generated for the own use,

Feed-in tariff for small decentralised generation units: The electricity is sold to the national grid at a
pre-determined tariff.

The key parameters for the assessment are (see Table 14):

Wind energy investment costs and potential wind energy production,

Cost of electricity purchases acquisition from Israel,

Wind energy developers: Considering the uncertainties related to wind energy in Palestine the de-
velopers will require a return on investment of 20%,

Opportunity cost of capital to the Palestinian state (a rate of 10% is assumed).

In the following sections the data base and the results of this comparison are presented. The general
parameters are given in in the following table.

Table 14: General Assumption and Parameters
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5.2.4.2 Wind Energy
The data used for the assessment of the wind energy option are given in Table 15.

Investment costs: 1500 USD/KW.

Capacity factor: A capacity factor is considered 30%, which corresponds to the expected operation
condition of the best wind energy sites in Palestine.

The purchase from Israel is at a flat rate so we need not consider the cost of backing up the wind
turbine with other plant.

For electricity distribution an additional cost component of 3 US-dent / kWh is considered, so that
the retail tariff is assumed to be in the order of 10 US-cent / kWh.

The analysis of the international oil and gas markets (see the following chapter) indicate that en-
ergy and electricity prices are expected to increase at a rate of 3.8 %. These future prices in-
creases are neglected in the base case.

Table 15:  Data for Wind Energy

5.2.4.3 Opportunity Costs of Electricity

We assume that the price of electricity from Israel will be linked to the price of crude oil as most energy
sources are in the long-run move broadly in line with crude prices.

The US Department of Energy/Energy Information Agency has produced long-term forecasts of crude
and petroleum product prices to 2030 (EIA, 2009). This is an authoritative source; it may not be right,

but a great deal of effort and analysis has gone into its creation and it is a reasonable source to adopt.

The following figure shows the forecasts of crude prices in real and nominal terms to 2030.
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Figure 1: Forecasts of Crude Prices to 2030 (DOE/IE A)

lof

We assume that the purchase price of electricity in real terms moves in line with the real price of crude
oil. The expected increase in energy prices results in an annual growth rate of 3.8 %. In the context of
a sensitivity test the impact of future prices increases will be illustrated.

5.2.4.4 Result of the Assessment - Embedded Generat ion

As it was mentioned main wind project in Palestine is the EU-funded installation of a wind turbine at Al
Ahli Hospital in Hebron. The hospital would use directly the electricity generated by the wind turbine -
the generation would be "behind the meter" and this situation is called "embedded generation”.

Under this assumption the project assessment is structured as follows (Table 16 presents the results
for the financial and economic analysis):

Financial analysis: The financial analysis assesses the cost and benefits of an investment valued
at prices relevant for the investor. The wind generator would replace electricity purchases from the
grid and for imported equipment imported taxes might have to be paid. In addition, profit taxes have
to be considered. Table 17 presents a projection of the profit & loss and the cash-flow statement,
no increases in electricity prices are considered. Considering a required return on investment of
20% the resulting International rate of return of 22.38 % is acceptable.

The electricity generated is valued at 10 US-cent / kWh - avoided purchase from the national grid.
Economic analysis: The benefit of the wind generation is that the electricity has to be bought in
Israel and taxes are not considered. The electricity generated is valued at 7 US-cent / kWh -
avoided purchase from the lIsraeli grid. Table 18 present the projection of the economic project
cash flow. The resulting economic IRR of 9.18 % is below the stated 10 % required economic re-
turn.
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Table 16: Result of cost-benefit assessment (consta  nt electricity prices)
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Table 18: Embedded Generation - Economic Analysis
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Future Increases of Electricity Prices

In Chapter 5.2.4.3 a forecast for world oil prices was presented, for the period 2010 up to 2020 an av-
erage annual increase of 3.8 % is expected. It was suggested that this increase in oil prices could be a
basis to estimate increases in electricity prices for purchases from the Israeli grid. The resulting as-
sessment criteria are given in the following table.

Table 19: Result of Cost-Benefit Assessment (annual increases in electricity prices of 3.8 %)

5.2.45 Feed-in Tariff

The introductory chapters of this case study discussed the option of independent power producers and
two regulatory models were presented, the competitive bidding and the feed-in tariff. A basis for the
feed-in tariff would be the economic cost of electricity in Palestine which is the electricity purchase
price of (7 US-cent / kwh) from the Israeli grid. As it can be seen in Table 20, this feed-in tariff would
not be attractive for IPPs - the stated required rate of return was assumed to be 20 % (the profit & loss
and cash flow projection are given in Table 22).

Table 20: Independent Power Producer - Feed-in Tari  ff 7 US-cent / kWh

To illustrate the importance of the site specific power factor and required additional incentives, Table
21 presents the results of a sensitivity test the NPV is given for different combinations of the capacity
factor and assumed interest free grants. With a feed-in tariff of 7 US-cent / kwWh the IPP model is at-
tractive for private investors only under very good wind conditions (higher capacity factor) or under the
condition of additional incentives, such as interest-free grants.

Table 21: Feed-in Tariff - Capacity Factor and Requ ired Subsidies
- NPV with discounted at weighted average cost of capital (WACC) -
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Table 22: Independent Power Producer (IPP) - Feed-i n Tariff of 7 US-cent / kWh
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5.2.5 Conclusion
5.2.5.1 Methodology

The case study demonstrates the advantages of developing deconstructed versions of policy prescrip-
tions as an aid to analysis and to stimulate focused debate among stakeholders.

It demonstrates the approach for the case of two policy options for wind and shows how the options
can then be analysed in the light of the policy objectives to form the basis for decision.

The study then demonstrates the linkage between this deconstructed specification and detailed eco-
nomic analysis.

5.2.5.2 Policy Instruments for Wind

The analysis shows that both instruments could be applicable in Palestine; they are not mutually ex-
clusive.

The embedded generation seems to pay for the user, but is less attractive in general economic terms.
The return is not derisory, but is below what we assume to be the opportunity cost of capital. It may
well be though that Palestine is willing to pay a small premium for independence of supply. The
analysis also shows that if electricity prices increase in line with crude prices then the return would be
somewhat about the test discount rate. It may also be that concessional finance would be available
from donors.

The feed-in tariff would give exactly the same economic performance, but is not attractive to the de-
veloper. Grant support can change this result substantially; a 20% grant would give the developer an
acceptable return. A grant from the international community could be justified in economic terms if it
were set equal to the value of the CO, reductions in Israel that would occur, but are not credited to
Palestine.
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6. Institutional Reform in Palestine — Some Possibi lities

The policy cycle is shown in Figure 2. There are institutional needs at all stages of this cycle. Decision
making proceeds through the general processes available in the executive and legislative branches of
government. Normally policy briefs will originate from the executive and be elaborated by Ministerial
departments often with analytical support from agencies of government and paid consultants and in
consultation with other stakeholders. Primary legislation is debated and finally sanctioned by the leg-
islature. In many countries Ministerial Decrees are used to elaborate on primary legislation.

formulate

reformulate Theory

Model

Indicators

evaluate monitor

Figure 2. Policy Cycle.

This structure needs to be properly serviced with evidence and analysis if it is to work well. There is a
need for an institution, or perhaps several, to gather and maintain evidence and to carry out analytical
work that feeds into the formulation of policy and later guides the monitoring and evaluation and re-
formulation of policy. Foresight studies are a part of the evidence that should be considered in policy
formulation and these should take into account the evolution of global trends and policies in energy
and the environment, but also of trends beyond these disciplinary frontiers.

Implementation of policy may be conducted by Ministerial departments or nominated agencies. In de-
veloped countries, implementation is often assigned to specialist agencies. In developing countries it
is more common that policy is implemented by the Ministry. Implementation will often be demanding of
resources, this may be the case for some market based instruments as well as the majority of regula-
tions.

Considerable progress has been made in previous years in structuring the Palestinian energy sector,
mainly in terms of institutional framework and unbundling. This progress, however, proliferated only to
a small extent to energy efficiency and renewable energy matters. But nevertheless, the structures
that are now in the making will benefit renewables and efficiency the like. The most important step on
this way is the electricity law of 2009, mainly ruling the creation of the Palestine Energy Regulation
Commission PERC.

A general target of 20 percent renewable energies in total electricity supply has been formulated lately
without binding character: being a member of the Arab electricity grid project (8 members alongside
the Mediterranean coast), Palestine set this target in consensus with all other members.
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6.1 Law on RE/EF for Responsibility within one Enti  ty

The high dynamics of the Palestinian energy sector is a fruitful environment to foster renewables and
efficiency. In combination, renewables and energy efficiency generate strong synergies. Therefore, it
is recommended that responsibilities for both be located within one single entity per “competence
level”. Different competence levels are to be understood as:

1) Authorities with analytical skills and responsibilities (acting as think tanks to provide sound decision
making expertise and knowledge)

2) Decision making bodies (governmental institutions)

3) Specialised implementing agencies.

Such a system has proved effectiveness and efficiency in very many countries. Being a small country
Palestine is also interested in keeping administrative costs low, which is another reason for treating
renewables and efficiency as one branch. The major reason, however, to combine RE and EF is the
synergetic effects that can be attained thereof. Establishing such single responsibilities for RE and EF
will require a specialised law. This constitutes an important obstacle, as the Palestine Legislative
Council (PLC) is not working. Therefore only decree-laws can be put forward without large delay. De-
cree-laws are directly submitted to the president by the prime minister.

6.2 Low-Cost Measures for Energy Efficiency in Comb  ination with an Energy Effi-
ciency Fund EEF

Palestine will run a small auditing project by the end of 2009 to cover 10 industry and 5 commercial
sector audits. This is a welcomed approach to start energy efficiency dissemination. This approach
should be extended to reach many more industrial and commercial enterprises. However, this also re-
quires additional capacity building among auditing staff. Especially in the industry sector advice on
how to tap efficiency potentials is required. Therefore training programs especially for industry deci-
sion makers (management level) should be conducted.

The introduction of efficiency standards and labels are capital extensive measures that can show large
effects. This is particularly true in Palestine for two reasons:

- High energy prices reduce payback periods

- Awareness among the public high due to high energy prices

The introduction of such standards requires testing facilities that aren’t available yet. Palestine already
conducted a large efficiency program in the lighting sector: 50,000 compact fluorescent lamps re-
placed conventional bulbs. Taking into consideration that there are only 400,000 households in West-
bank, the program reached a large share of total households as compared to CFL approaches in other
countries

Awareness programs are also cost extensive and an essential element of integrated dissemination
strategies. As has been mentioned before, awareness is high in Palestine, but there are still white
spots, especially in the field of insulation of buildings.

Such multi-faceted approaches should be conducted with donor support. Palestina has considerable
experience in this regard. From the donor perspective it would be attractive to establish an energy effi-
ciency fund (EEF). The proposed efficiency measures would be financed out of the EEF. A fund struc-
ture can facilitate the flow of financial support and reduce administrative costs. The policy of establish-
ing such a fund is analysed in the first case study above.
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6.3 Energy Efficiency Obligations for Utilities by PERC

Grid losses are high in Palestine, at the transmission as well as at the distribution level. They comprise
technical losses (inefficient cables, substations etc.) as well as non-technical losses. Non-technical
losses are theft and unpaid electricity bills. To reduce non-technical losses a pre-payment system is
established currently. In its first phase it covers 80,000 households (of a total of 400,000); currently the
second phase is being implemented. However, there are various problems including maintenance of
meters and the possibility to cheat. From the perspective of PERC energy efficiency could be imple-
mented with relatively low efforts by setting efficiency obligations for utilities. This would be facilitated
by the ongoing process of restructuring the Palestinian electricity sector: Recently different regional
utilities were created, among them SELCO (Southern Electricity Company), NELCO (Northern Elec-
tricity Company) and HEBCO (Hebron Electricity Company), which replace the highly fragmented for-
mer system of very many dispersed, small municipal companies.

Setting efficiency obligations would be a very new approach, as currently there are no efficiency stan-
dards at all at this level. Respective obligations could also be introduced for renewable energies.
However, such a renewables obligation system needs very thorough assessment of natural potentials,
especially in a country as small as Palestine.

6.4 Fostering Renewable Energies

Wind power as possible element in Palestine’s elect  ricity system. A wind atlas is available for
Palestine. The next step should be the identification of suitable sites for the erection of wind farms. As
interviews with authorities showed (in October 2009), a considerable share of such sites could be
within sector C areas in which Isreali authorities have sole decision power. This could be an essential
problem for the planning procedures of Palestinian authorities, not being able to decide autonomously
about its wind power sites. This could become a limiting factor for the introduction of wind power to the
Palestinian energy system.

The distribution companies of Palestine should seek donor support for the erection of wind farms after
sites have been prospected. Many ownership models are possible in general, for Palestine it seems to
be most reasonable to choose the distribution company as owner in a first phase.

Such an ownership model is best suited for the current Palestinian circumstances with a very high de-
gree of regulation and state-ownership. Currently restructuring is underway, e.g. the establishment of
a power regulator (Palestine Energy Regulation Commission) and the merging of companies at the
municipality level to regional energy companies (see above). After this restructuring is completed,
wind power could be fostered by introducing a feed-in tariff. If the total amount of generation capacity
is capped (to avoid an exceedingly high wind power share in too a short time), this could prove to con-
tribute significantly to a stable electricity supply of Palestine and less dependence on foreign sources.
Taking into account the current high electricity tariffs, feed-in tariffs would be a suitable solution. How-
ever, before the decision in favour of feed-in tariff is taken, more detailed assessments have to be
made.

Photovoltaics in remote areas. Many electricity consumers live far from electricity grids. The Pales-
tinian topography (very steep mountains) is a structural obstable for the connection to grids, therefore
a certain share of consumers will always remain off-grid. For this consumer group electricity supply is
currently accomplished using diesel generators. In contrast PV offers a broad range of advantages,
among them are saved fuel transports to remote communities and environmental benefits, to name
but a few. A remote areas PV programme could generate structural benefits to all participating actors.
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Donor support with technical cooperation would be suited as financing and implementing actors. This
should be accompanied by training programmes and other capacity building measures (see above). It
should be a mid- to long-term goal of such a programme to increase the local content of the PV tech-
nology chain.

Creation of a PV industry in Palestine.  In Palestine there are already some companies that produce
solar thermal equipment for water heating. These simple designs have a very strong penetration of
about 65-70 percent of all private households, and they are integrated in all new buildings “automati-
cally” by architects. Photovoltaics is technologically more complex and therefore more difficult to as-
semble. However, the establishment of a PV production line would be a very strong complementary
measure to a PV programme in remote areas of Palestine. This could be a rewarding initiative on the
side of macro-economic effects, e.g. job creation and domestic added value. The high education stan-
dard of Palestine would contribute to the success of this effort.

Donor support should be sought for such a PV module production project, and it seems to be most
promising to implement it as a joint venture company with an experienced partner. The focus should
be put on cost-effective dissemination of modules (which depends on the baseline-comparison, in re-
mote areas with fossil fuel driven generators). The Ministry of Planning should take a leading part in
such a project to further develop industry structures.

Concentrated solar power plants in Sinai. Concentrated solar power (CSP) is another renewable
energy option in Palestine. However, especially in Gaza Strip CSP is unrealistic due to competing
aims of land usage (Gaza is very densely populated). It is therefore more reasonable (and probable)
to erect CSP plants in Sinai where unoccupied areas are available abundantly. As a CSP plant is in
the planning phase currently in Sinai, valuable experience is gained in this area.
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Mission Report

The country mission was successfully completed in the time span of October 5 to 8, 2009. The mission
programme had been prepared with very good support from the Palestinian representative in
RCREEE's Board of Trustees. Because of the limited time available and because of the difficulty to
travel inside Palestine and the long time it might take to cover even short distances, the local consult-
ant had arranged all meetings to take place at the office of the Palestinian Energy Authority.

The mission programme was as follows:

Date Programme Item

5 Oct. Travel to Ramallah

5 Oct. Internal team meeting with local consultant

6 Oct. Meetings at the Palestinian Energy Authority Headquarters as follows:

Dr. Omar Kittaneh, Chairman, Palestinian Energy Authority
Mr. Ayman Ismail, Director, Palestinian Energy Research Centre, member of
RCREEE BoT
Mr. Hisham Al Omari, General Director, JEDCO
Mr. Nayef Al Hoor, General Director, SELCO
Mr. Nedal Katbeh-Bader, Environment Quality Authority
- Dr. Sameer Hanna Khader, Palestine Polytechnic University
7 Oct. Half day Seminar
8 Oct Travel to Yemen

More stakeholders participated in the half day seminar. A list of stakeholders is attached in the follow-
ing Annex 2. Some 15 persons attended the seminar and engaged in lively discussions.

The seminar was held at the VIP Lounge of the Grand Park Hotel in Ramallah. It was opened by
RCREEE's member of the the Board of Trustees, Eng. Aiman Ismail, who is the General Director of
the Palestinian Energy & Environment Research Center. The seminar had three main objectives (1) to
promote RCREEE in Palestine, (2) to discuss with stakeholders the findings of the mission and (3) to
introduce the participants to the ideas of Evidence Based Policy Making and Theory Based Policy
Evaluation by giving a detailed presentation on that topic (Annex 4) and by presenting case studies il-
luminating the methodology (Chapter 5 above). Finally the seminar was used to give a preview on the
national information workshop on EE and RE policy development. The presentation is attached in An-
nex 5.
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List of Stakeholders

Organisation Contact Per- Position email

son
Paleinian Natonal Dr. Omar Kit- Minister, PEA Chair- chairman@menr.org
Authority, Palestinian | taneh man
Energy and Natural
Resources Athority
Palestinian En- Eng. Ayman General Director perc@palnet.com
ergy&Environment Ismail
Research Center
Palestinian En- Eng. Basel T. Technical Department | perc@palnet.com
ergy&Environment Yaseen Director
Research Center
Ministry of Planning Eng. Rehab Head of Water & Envi- | rthaher@mop.gov.ps
and Administrative Thaher roment-Infrastructure

Development

Section

Environment Quality

Authority

Nedal Katbeh-
Bader

Deputy Director Gen-
eral, Environmental
Resources

n72065@hotmail.com

Environment Quality | Imad Al Baba Director of Scientific imadbaba@gmail.com

Authority Research Department

Environment Quality | Nidal Abu- Director of Renewable | nidal_seifein@yahoo.com

Authority Seifein Energy

Souther Electricity Eng. Nayef General Manager info@selco.ps

(SELCOQ) Hosni Al-Hoor

Souther Electricity Eng. Sufian El. Power & Distribution | sufian@selco.ps

(SELCO) Sumameh

Nablus Municipality Wadah Steitieh | El. Engineer wadahPost@yahoo.com

IPRD-JDECO Elec- Suhad Atich Engineer satich@jdeco.net

trical Company Jeru-

salem

JDECO Eng. Hani P.R Hghosheh@jdeco.net
Ghosheh

Palestine Polytech- Dr. Sameer Director of Electric sameer@ppu.edu

nic University Hanna Khader | Power Research Unit

An-Najah University | Imad lbrik Director, Energy Re- iibrik@yahoo.com

search Centre
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Economical, Technological and Environmental
Impact Assessment of National Regulations
and Incentives for Renewable Energy and
Energy Efficiency

A project financed by the Ministry of Foreign Affai rs of Denmark

Methodology and Policy for Energy Efficiency and Re newable Energies
Half-day Seminar - Palestine, 7 October 2009, 10:00 -13:00

Grand Park Hotel, Ramallah
VIP Lounge

Objective of the Seminar: The seminar serves the objective of the project to support RCREEE's
overall effort of providing member state administrations with better information and new planning tools
and processes. The seminar will give an introduction to evidence based policy development and the-
ory based policy evaluation for Energy Efficiency and Renewable Energy and the seminar will be used
to discuss some preliminary findings in Palestine.
The seminar will have the following structure:

1. Welcome, by Eng. Ayman lasmail, Director of the Palestinean Energy Research Centre and

member of the Board of Trustees of RCREEE.

2. Introduction to the Project and to the Seminar, by the project team leader, Florian Sauter-
Servaes

3. Methodology: Evidence based Policy Making and Theory based Evaluation, by Nigel Lucas

4. Status of EE and RE Policies and their Development in Palestine, by Zafer Milhem and Niko-
laus Supersberger

5. Preview on Information Workshop, December 2009, by Martin Ehrlich

6. General Discussion
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Preview on Information Workshop
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Energy Situation in Palestine

1. Palestine Energy Mix and Energy Demand

In 2006, oil (40%) represented the largest share of Palestine’s total primary energy supply (TPES), fol-
lowed by natural gas (23%) and coal (22%) (see Figure 3). Renewables cover a significant share of
Palestine’s energy supply. The 7% share illustrated above includes 53% of biomass, 36% hydro, 5%
wind, 5% geothermal energy and 1% solar energy.

Figure 3: Primary Energy of Palestine, 2006

Palestine covers its fossil fuels demand through energy imports from Israel. The bulk of electricity
consumed in Palestine is supplied by the Israeli Electric Corporation (IEC). According to most recent
data of the Palestinian Central Bureau of Statistics, in 2006 total energy imports to Palestine were es-
timated at 43,444 TJ (1.0 Mtoe) compared to 32,791 TJ (783,200 toe) in 2000. The 2006 amount was
composed of 3,096,400 MWh of electricity, around 904,480 barrels of gasoline, 3.4 million barrels of
diesel, 48,019 barrels of kerosene, 117,300 tons of liquid petroleum gas, 1,885 tons of oils and lubri-
cants and 6,183 tons of charcoal and wood. The annual costs of energy imports total to more than $
530 million (€ 385 million)1.

Total 2006 energy purchases for economic activities in the Palestinian Territory were estimated to be
5,461 TJ (130,434 toe) - 3,847 TJ (91,884 toe) in the West Bank and 1,614 (38,550 toe) TJ in Gaza
Strip. However, the residential sector represents by far the largest share (50%) of Palestinian energy
consumption. The percentages of industry (15%), government and the commercial sector (10%) and
pumping stations (15%) are much smaller.

! Currency conversion €-$ is based on the average exchange rate from 01/01/2009 — 10/27/2009: 1.37714; con-
version $-€ is based on the average exchange rate during the same period: 0.72804.
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2. Crude Oil and Natural Gas

Palestine has substantial domestic reserves of natural gas and oil shale. Oil shale reserves are esti-
mated at 1,200 Mt (336,773 toe) but their exploration tends to be more costly than renewable energy
sources and not politically feasible at the time being.

Significant gas reserves located off the Gaza strip coastlines have been discovered in 2000. In No-
vember 1999, the British Gas (BG) Group and its partner, the Athens based Consolidated Contractors
International Company (CCC), were granted oil and gas exploration rights in a 25-year agreement
signed with the Palestinian National Authority. The so-called PNA-BG-CCC agreement includes field
development and the construction of a gas pipeline. The BG license covers the entire Gaza offshore
marine area which is contiguous to several Israeli offshore gas facilities. After the discovery of the re-
serves in 2000, the BG Group drilled two wells — Gaza Marine-1 and Gaza Marine-2. BG estimates re-
serves to be in the order of 1.4 trillion cubic feet (28.3 billion m3). While exploration of the fields has
been completed, Israel does not accept the price for the natural gas set by BG. Hence, production has
not started yet.

Figure 4: Palestinian Gas Reserves

3. Electricity

The fuel mix of Palestine’s electricity supply is composed as illustrated in Figure 5, with coal contribut-
ing the largest portion (49%) and renewables about 8%.
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Figure 5: Electricity Supply of Palestine by Fuel

Since 1948, Palestine’s electricity sector strongly depends on electricity imports from the Israel Elec-
tric Company (IEC). For example, of the 187 MW currently available in Gaza, IEC supplies about 120
MW or 64%. 17 MW (9%) are bought from Egypt and around 50 MW (27%) are generated by Gaza
Power Generating Company (GPGC). Recently, a 33 kV power line from Jordan to Jericho for supply-
ing a capacity of about 20 MW has been installed to alleviate Palestine’s reliance on Israeli power im-
ports.

Palestine’s only significant domestic power production unit is a gas-fired combined cycle power plant
located in Gaza Strip with a total capacity of 140 MW. However, in 2008 Gaza power station was
completely dependent on external aid and had to reduce or halt electricity production to a generation
load of 90 MW due to grid problems. The 187 MW available in Gaza are not sufficient to meet demand
which requires a capacity of 225 MW. This supply gap leads to frequent power outages and the need
to use fuel generators for the most relevant facilities. Hence, guaranteeing reliable electricity supply is
a top priority of the Palestine National Authority (PNA) and the Palestinian Energy Authority (PEA). In
the territories under Palestinian control; the latter functions as the regulator of the power sector.

In 1999, Palestine’s electricity demand was 2,346 GWh up from 1,495 GWh in 1995. In 2006, the av-
erage monthly household consumption of electricity in Palestine reached about 260 kWh — 234 kWh in
the West Bank and 267 kWh in Gaza Strip. Compared to other countries in the MENA region, Pales-
tinian electricity demand per capita is relatively low. This is mainly due to the fact that the cost and
consumer prices of electricity are the highest in the region since almost all energy consumed is im-
ported and heavily taxed. Electricity prices reach the average of 18 $-ct./kwh (13 €-Ct./kwh) The av-
erage price paid to IEC is 9.6 $-Ct/kWh (7 €-Ct./kwh) including VAT. Electricity prices depend to a
high degree on Israeli prices. Some extra values are added in order to compensate for energy losses
during power transmission and development projects such as rural electrification projects.

The electricity bill takes approximately 10% of the average Palestinian family income. Therefore, high
expenditures for electricity have become a heavy burden for the Palestine economy — both for house-
holds and municipalities. For example, in December 2001, IEC asked the Israeli government to cut $
20 million from the transfer payments (taxes gathered from Palestinian workers in Israel) it made to
the Palestinian Authority as a result of the accumulated electric debt incurred by the municipality of
Gaza. In order to reduce the number of unpaid electricity bills by households, a pre-payment system is
currently being established. In its first phase it covered 80,000 households (of a total of 400,000); the
second phase is still running.

In the coming years, Palestinian energy prices are projected to increase by annually by 3%. Table 23
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shows the average electricity tariffs in Palestine by type of consumers and regions.

Table 23:  Average Electricity Tariffs in Palestine by Type of Consumers and Regions

Distribution Utility Household Price Commercial Price Industry Price

$/kWh $/kWh $/kWh
Municipality of Nablus 0.1713 0.1796 0.1512
Municipality of Jenin 0.1553 0.1510 0.1511
Municipality of Qalqilya 0.1115 0.1113 0.1088
Municipality of Hebron 1.3389 0.1339 0.1195
South Electrical Comp. 0.1388 0.1209 0.1101
Jerusalem District EC 0.1267 0.1463 0.1308
Gaza Electrical Comp. 0.104 0.1049 0.1047

Electricity is transferred from Israel to the Palestinian territory via overhead lines — three main lines in
the West Bank and nine main lines in the Gaza strip. Israel's power grid is a closed loop system of
1,645 miles, indicating a voltage range of 400 kV and 161 kV. Power networks in the West Bank are
classified as distribution networks with voltage ranges of 400 V, 6.6 KV, 11 KV and 33 KV. However,
there is no interconnected power grid on Palestine territories. Many cities or municipalities are sup-
plied via isolated city grids which are connected separately to the Israeli grid. Insufficient grid connec-
tions to and within the Palestine territory constitute a great obstacle for reliable electricity supply as the
network is characterised by high electricity loss in addition to frequent power cuts. In 2002, losses
constituted a share of 25% of the total energy injected.

In the previous decade, municipalities were responsible for their power supplies and negotiated indi-
vidual power purchase agreements with Israel. Recently, the municipalities gathered under the roof of
regional utilities, such as the Southern Electricity Company (SELCO), Northern Electricity Company
(NELCO) or Hebron Electricity Company (HEBCO), in order to facilitate negotiations on power im-
ports.

Palestine energy policy is defined by the Palestine National Authority and the Palestine Energy Au-
thority. The latter was established in 1995 as the sole agency responsible for sector development. In
2008, the two entities came out with two policy documents for the energy sector — the Palestine Re-
form and Development Plan (PRDP) and a “Letter of Sector Policy” - outlining an update of Palestine’s
energy policy with strong focus on the power sector.

The PRDP encompasses an Electricity Sector Investment Programme (ESI). The Programme shall
significantly improve the power distribution infrastructure in the Palestine territory, for example through
developing a unified distribution system (West Bank only), rehabilitation and expansion of the net-
works, construction of control centers and installation of pre-paid meters. Furthermore, it will provide
technical assistance and capacity building aimed at consolidation and better regulation of utility com-
panies.

The main objectives of the “Letter of Sector Policy” are, first, to ensure reliable electricity supply and,
second, to do so at a price that is affordable and permits efficient long-term development of the sector
and the economy as a whole. In the spirit of these targets, the following steps shall be taken:

System rehabilitation: Extending efforts for remedying the most critical defects of the distribution
network.

Rural electrification: Increasing the electrification rate in Palestinian rural areas as this is a cru-
cial function for economic development in these regions.
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Policy coordination: The PEA will be reorganised into a professional agency with offices in both
West Bank and Gaza. PEA will remain the sole agency responsible for the power sector but
coordinate its activities on energy efficiency with the Palestinian Energy Centre (PEC). Tariffs
and regulation will be overseen by a separate independent commission reporting to the Pales-
tinian Authority.

Power generation: The PEA will encourage the creation of new generation capacity within Pal-
estine. Furthermore, PEA will try to induce a diversification of supply by encouraging energy
imports from other neighboring countries.

Power transmission: The PEA aims to establish a managed and commercially-oriented Pales-
tine Energy Transmission Company (PETL) to operate and develop the network.

Power distribution: The fragmented distribution system will be consolidated into three new
commercially oriented regional utilities, one in Gaza and three in West Bank.

Tariffs and Regulation: Tariffs will be set by a newly founded Palestine Energy Regulation
Commission (PERC) reporting to the PA.

Government Asset Holding: Energy assets will be vested in a small professionally managed
holding company named Palestine Energy Holdings Ltd. (PEHL).

Both policy documents were followed by a new electricity law which was approved in 2009. The law’s
main rationale is to establish the PERC as proposed in the Letter of Sector Policy.

4. Renewable Energy

The PNA has approved the target to expand renewable energy production to 20% of total electricity
supply. This target was adopted as part of Palestine’s membership in the Arab-Mediterranean power
network and is not binding.

The main renewable energy sources considered to have potential for expansion in Palestine are solar
energy, wind energy and biomass. With about 3,000 sunshine hours per year and high annual aver-
age of solar radiation amounting to 5.4 kWh/m? per day, Palestine indicates a high solar energy poten-
tial. It is one of the leading countries in applying Solar Water Heaters (SWH) for domestic appliances.
SWH systems are used in nearly 70% of Palestinian households, with most of them being manufac-
tured by approximately 18 local factories. In 2007, SWH system generated about 945 GWhy, com-
pared to 670 GWhy, in 2000 and 840 GWhy, in 2005. The exceptionally high penetration rate of SWH
systems has been achieved without government incentives. It is due to high Palestinian energy prices
which, at costs of approximately $ 400 for a SWH system, result in short pay-back times.

Utilization of wind energy is at an early stage in Palestine even though some areas have a consider-
able potential. A wind atlas is available for Palestine. Available data and topographical features of Pal-
estine indicate that the wind power potential is highest in mountains (elevation of about 1000 m). In
the regions of Nablus, Ramallah and Hebron wind speeds surpasse 5 meters per second. In 2007,
wind power production was 0.708 GWh.

In 2007, biomass and waste generated about 1,635 GWhy, to Palestine’s energy supply. With regard
to biomass, the reject of oil pressers called Jegit and animal dung seem to have high potentials for
energy production.
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In order to expand usage of renewable energy, several projects have been or are being implemented
in Palestine. The European Union in cooperation with several Arab countries and Israel, is sponsoring
a projected named “Renewable Energy for Peace”. The MED-ENEC project of the European Energy
Initiative (EU-EI) is funding a pilot project of a residential geothermal system in a residential building.
Boreholes were drilled to a depth of 70 meters. Two water-to-air-geothermal heat pumps were se-
lected to provide both heating and cooling to the demo building through a duct distribution system.
Two solar thermal power generation projects have been or are under discussion. In Nanova near Jeri-
cho, a U.S.-based company planned to construct a 40-60 MW solar thermal power plant. The project,
however, was cancelled soon after the first expression of interest. Israel, Egypt and Palestine are con-
sidering a joint project for the realisation of a solar thermal power plant in Sinai on Egyptian territory.
Earlier renewable energy projects conducted in the last two decades include:

Electrification of small clinics located in non-electrified remote villages: Clinics in eight remote
villages were installed with photovoltaic power generation systems. The total photovoltaic
peak installed was 4,558 Watt.

Photovoltaic demonstration project in Arab Kaabneh: Installation of a photovoltaic power system
in the village Arab Kaabneh to supply buildings with electricity. The project was implemented
in cooperation between the PEA and a U.S. association which financed the project.

Biogas digester in Tulkarem: Construction of a biogas digester in the Faculty of Agriculture/An
Najah University in Tulkarem for scientific and teaching purposes. The system demonstrates
the production of biogas from Cow dung to be used for cooking and lighting purposes. The
project was implemented in cooperation between the An Najah University and the Agricultural
Relief which also covered the costs.

Solar and wind energy potential in Palestine: Five meteorological stations wer equipped with
automatic data acquisition systems to measure the wind and solar energy potentials at the se-
lected locations. Among the measured parameters were solar radiation intensity, wind speed,
wind direction, ambient temperature, air pressure and relative humidity.

5. Energy Efficiency

Palestine’s striking dependence on energy imports, the high energy prices and the insufficient grid ca-
pacity result in unreliable power supply, which has sharpened the awareness of the public and political
decision-makers for energy conservation. The fast growth of the construction sector, especially before
the start of the second intifada in 2000, has made energy efficiency improvements a priority in Pales-
tine. Several projects or studies on that issue were conducted, such as the Energy Efficiency Im-
provement and Greenhouse Gas Reduction Project of the Global Environment Facility (GEF) and the
GEF project titled “Capacity Building for Adoption and Application of Energy Codes for Buildings” exe-
cuted by United Nations Development Programme (UNDP)/Programme of Assistance of the Palestin-
ian People (PAPP) and implemented by the Ministry of Local Government.

The former project ran from 1998 to 2001 with a total budget of nearly $ 3 million. The project aimed at
removing barriers to achieving energy efficiency improvements and creating an institutional framework
to gain attention for energy efficiency opportunities among governmental decision-makers and in the
public. The project was part of a larger regional project involving both the Republic of Lebanon and the
Palestinian Authority, starting in January 2002 with a duration of two years.

In 2005, the Energy Research Centre of An-Najah University in Nablus published the results of a
three-year project aiming at energy efficiency improvements in residential and industrial sectors as
well as in public utilities. The project included a wide range of audits and power measurements in in-
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dustrial companies or public buildings such as hospitals. Measurements and audit results suggested
that the total conservation potential in the considered sectors is around 15% of total energy consump-
tion. The associated costs of the investment are relatively low with pay back periods varying between
six to 36 months. By the end of 2009, Palestine intends to start another small auditing project which
shall include ten industry and five commercial sector audits. However, follow-up financing beyond the
given number of audits is not yet available.

There is no public agency specialised on energy efficiency in Palestine. The highest degree of exper-
tise seems to be available in the Palestinian Energy and Environment Research Centre (PEC) which
has also elaborated the draft of a law for energy efficiency and renewable energy. The draft is yet to
be adopted. Funded by GEF and UNDP, a building code for the local level has been drafted but is also
not in force yet. So far, specific policies including targets, standards or incentives for energy efficiency
are missing. However, in the “Letter of Sector Policy” published by the Palestine National Authority
and the Palestine Energy Authority, PEC was authorised to coordination policies for energy efficiency
and conservation. It remains to be seen if this decision results in a more coherent and progressive pol-
icy course.

Despite the lack of a clear policy strategy, steps to reap energy efficiency potentials have been taken.

With regard to the building sector, the following general trend could be observed in the previous ten
years:

Increased use of insulation for building, walls and roofs as well as the use of water and vapor
barriers.

Use of double glass windows and doors and aluminum window frames.

Attempts to establish an insulation code and awareness among engineers of its importance.
Slow use of energy efficient lamps.

Increasing attention to power factor and in some case improving it.

Introduction of energy efficiency and control in HYAC systems.

Import of energy efficient appliances for houses and offices.
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