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Preface

Albania’s involvement in the United Nations Framework Convention on
Climate Change (UNFCCC) commenced in 1995 when the Government of
Albania ratified the Convention, therefore becoming a Non-Annex I Party to
the UNFCCC.

The First National Communication, launched in September 2002 as the first
accomplishment of Albania under the UNFCCC enabled through the assistance
of Global Environmental Facility, shows that Albania is a relatively low net
emitter of greenhouse gases with a moderate degree of vulnerability to the
expected climate changes. However, future scenarios predict higher levels
and growth rates of these emissions and negative impacts of expected climate
changes if no mitigation and adaptation actions are undertaken now.

The Albania’s Technology Needs Assessment Report explores country needs for
the reduction of greenhouse gas emissions and adaptation technologies. It also
re-affirms the will of the Government of Albania along with the international
community to contribute to the joint efforts in addressing the climate change
threat. Addressing the environmental concerns along with climate change ones
into the Albania’s Government adopted National Strategy for Socio-Economic
Development (NSSED) which focuses on poverty reduction through sustainable
and inclusive economic growth, indicates sensitivity and political will to move
towards the Sustainable Development pathways. Further to that, the National
Energy Strategy adopted in 2002 as part of the NSSED that explicitly addresses
and takes into consideration climate changes and other environmental concerns,
demonstrates a good example of the fruitful cooperation among national
institutions.

The technology needs assessed through out this report will serve as a platform
towards the climate friendly technology transfer to Albania, paving the way to
the reduction of country’s energy shortage and to less carbon intensive paths of
development.

P

Prof. Dr. Lufter Xhuveli
Minister of Environment, Forest and Water Administration
Albania
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INTRODUCTION

i. Albania’s Development Context

The last decade has been one of the great political, economic and social trans-
formations in Albania. During the first decade of the transition, at a time when
many other former communist countries for various reasons resisted implement-
ing reforms at all, Albania was considered to be a courageous and ambitious
country willing to carry out radical reforms. The country attained considerable
success in many important indicators but in contrast to other former-communist
countries, the first five years of the transition culminated in the internal crisis
of 1997 owing the collapse of pyramid schemes, which severely damaged the
achievements been accomplished at early stages of transition. This crisis was
reflected in the drastic fall of the production due to the massive shutdown of
inefficient state-owned companies and the collapse of the agricultural produc-
tion. This can be clearly seen in the negative growth of the GDP up to the year
1993 and in the high levels of the inflation. (see Table 1).

The implementation of an ambitious reform program coupled with a liberaliza-
tion of prices and markets, privatization, establishment of a commercial bank-
ing system, and the drafting of new legislation brought forth swift and notable
results in macro-economic stability, which was viewed quite positively by in-
ternational institutions. During the period 1993-1996, in particular, there was
an impressive growth in the private sector, which led to a substantial rise in
GDP of about 13% and in fall of inflation to 6%. The private sector, almost non-
existent up to the year 1990, turned into the main contributor to the GDP with
about 75% in 1996. (see Table 1).

Despite of economic reforms, Albania still remains one of the poorest countries
in Europe. Poverty is even more prevalent in rural areas where four out of five
people are poor. Many families lack access to basic services including water,
sanitation and electricity. In remote mountainous areas there is a sense of isola-
tion and abandonment.

Table 1: The main macro-economic indicators for Albania: 1991-2001
Indicators 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
GDP growth
at constant
price (%) -27.7 -7.2 9.6 8.3 13.3 9.1 -7.0 8.0 7.3 7.8 6.5
Inflation (%) 104.1 236.6 30.9 15.8 6.0 17.4 42.1 8.7 -1.03 4.2 3.5
Exchange
rate
USD / Lek 25.0 98.7 100.9 95.0 94.5 103.7 149.8 150.6 137.7 143.7 144.0
FDI
(Million
USD) 8.0 32.0 45.0 65.0 89.0 97.0 42.0 45.0 51.0 92.0 220.0
Unemploym-
ent
rate (%) 8.3 27.9 29.0 19.6 16.9 12.4 14.9 17.7 18.0 16.9 14.6
Total GDP in
current prices
(Lek) 16,404 | 50,697 125,334 184,393 229,793 280,998 314,716 460,631 506,205 536,202 576,533
Contribution
of the private
sector (%) 5.0 10.0 40.0 50.0 60.0 75.0 75.0 75.0 75.0 75.0 75.0

Source: INSTAT
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After 1990 the major changes of the economy also affected the change of the
GDP structure. Because of the massive damages and the drastic reduction of the
production levels in general and especially in other branches of the economy
such as industry, transport, services etc., it results that starting from the year
1992 to 1996 agriculture stands for about 54% of the GDP (calculated accord-
ing to the method of production calculation — see Table 2).

Table 2: The structure of GDP 1992 - 2001
Sector share Years
(%) 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Industry 32.1 16.9 13.9 12.5 11.7 15.5 13.8 11.4 114 11.7
Agriculture 42.5 54.2 54.6 54.6 54.6 30.8 31.2 30.7 28.5 28.1
Construction 6.6 7.6 9.1 9.6 114 4.6 43 4.1 4.9 6.1
Transport 33 3.0 3.1 3.4 3.5 6.5 7.6 10.3 11.0 9.9
Commerce, 243 20.8 21.2 232 21.3
hotels & rest
Services 15.6 18.3 19.4 19.8 19.9 21.1 25.9 27.9 25.9 26.7
Total 100 100 100 100 100 100 100 100 100 100

Source: INSTAT

In 2001, the Government of Albania in collaboration with the World Bank pre-
pared its Strategy on Growth and Poverty Reduction known as the National
Strategy for Socio-Economic Development (NSSED), which is the country’s
first comprehensive economic development strategy. This strategy, developed
through a broad participatory process that included local government, civil so-
ciety, private sector and donors, aims to address poverty reduction through the
sustainable development and a broad set of reforms and activities. It is also
seen as one of the mechanisms to achieve the Millennium Development Goals
(MDGs) as long-term targets for development as agreed globally, in particular
through the United Nations Development Program (UNDP). In addition, in the
context of the adoption of MDGs, efforts are made to review and adapt the NS-
SED targets to comply with the MDGs required trends.

Albania is also in the process of negotiating a Stabilization and Association
Agreement (SAA) with the European Union (EU), which will set the conditions
for the country’s eventual accession into the EU. The process of integration in
the EU is at focus of all discussions in Albania, in particular since 1997. The
Government considers the signing of the SAA to be a political priority, repre-
senting the confirmation of the progress made in Albania and an indication of
the Government achievements, which will strengthen and accelerate reforms in
all fields thus bringing the country progressively closer to the EU. The policies
that need to be adopted and actions to be taken under the SAA are fully in line
with the NSSED. The NSSED and SAA are the main focus of national develop-
ment and donor support.

ii. Environmental context

According to the Albanian Constitution, every citizen in Albania is entitled to
“an ecologically healthy environment for present and future generations” as
well as “access to information on the state of the environment”. The Consti-
tution also requires the “rational exploitation of forests, waters and pastures
based on the principle of sustainable development”.
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The Law on Environmental Protection (1993, amended in 1998 and 2002)
forms the basis for environmental management in Albania. The law addresses
the prevention and reduction of pollution, sustainable management of natural
resources, monitoring and how to determine pollution levels. It provides for
binding provisions on environmental impact assessment and the implementa-
tion of the polluter pays principle.

A series of sector laws include provisions on environmental protection, for ex-
ample the law on water reserves, law on mining, and laws on regulatory entity
of waste waters, hunting, forestry, soil, urban planning etc. These laws are ac-
companied by a considerable number of by-laws. The legislative framework is
already quite comprehensive.

Several important laws are adopted by the Parliament such as the Law on En-
vironmental Administration of Solid Wastes; the Law on Environmental Treat-
ment of Used Waters; the Law on Environmental Impact Assessment; the Law
on Protected Areas; the Law on Protection of Marine Environment from Pollu-
tion; the Law on Air Protection. There are also several Decisions recently ad-
opted by the Government of Albania such as the Decisions on: Environmental
Monitoring; Environmental Standards; Procedures Related to the Designation
of Protected Areas; Administration of Protected Areas; Designation of Nature
Monuments. However, the challenge remains not so much in the legislation,
which seems to be in place, but in its application and enforcement.

The National Environmental Action Plan (NEAP) is the basic document present-
ing the Government’s policy and general programs in the environmental sector.
The NEAP was first prepared with assistance from PHARE and the World Bank
in 1994. It was revised in 2001 (covering the period 2002 — 2005) through an
extensive consultative process involving a large number of stakeholders orga-
nized into thematic work groups. The main issues identified through the NEAP
are: (1) Development of policies and programs; (i) Improvement of the legal
framework; (iii) Institutional strengthening and capacity building; (iv) Public
awareness rising.

Priority investments are to focus on watershed management, forestry, flood
control, solid waste management, water supply, sewage systems and urban
management. However, the revised NEAP does not set out priorities. More-
over, although each proposed activity in the NEAP is budgeted; most funds
have only been estimated and not obtained. An inter-ministerial committee,
chaired by the Prime Minister, has been established to enable implementation
of the revised NEAP.

Other main policy documents that address environmental concerns directly or
indirectly include NSSED which is complemented by many sector strategies
such as: the National Water Strategy (2004); the National Strategy for Devel-
opment of non - Food Industry Sector (2004); the National Energy Strategy
(2003); the National Strategy for the Development of Agriculture and Food
(2003); the National Biodiversity Strategy and Action Plan (2000); the National
Waste Management Plan (1996).
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The Ministry of Environment (MoE), in institutional terms is the highest gov-
ernmental body responsible for environmental protection in the Republic of Al-
bania. The MoE was established in September 2001 from the National Environ-
mental Agency, which had been established in 1998, based on the Committee
for Environmental Protection in the Ministry of Health and Environment. The
Law on Environmental Protection states that the Ministry is responsible for the
implementation of global environmental agreements in Albania. Specifically,
the Decision of the Council of Ministers on “Environmental monitoring” man-
dates the MoE to monitor all environmental issues, including the fulfillment
of obligations and coordination of activities relating to the global environment
and to the international environmental agreements. Within this overall frame-
work, the Ministry collects necessary data from different research institutes and
line ministries.

The Environmental Inspectorate established at the central level and Regional
Environmental Agencies (REAs), established at the prefecture level, control
and ensure the enforcement of the environmental legal framework; supervise
and apply preliminary environmental licensing, and collect and process the data
on the environmental situation at municipal and prefecture level. Other inspec-
torates such as the Sanitation Inspectorate, the Forest Police and the Construc-
tion Police play an important role as well.

In compliance with the Law on Local Government, municipalities (district lev-
el urban areas) are assigned the following environmental responsibilities: the
management of water supplies, closed industrial sites, waste and urban green
areas. However, the municipalities face enormous challenges as the economy
grows and associated environmental issues such as solid waste and air pollution
increase. In response, many municipalities have prepared Local Environment
Action Plans and Local Action Plans for Environment and Health.

Many sectoral ministries have established environmental units, although the
roles and responsibilities of these units have not been fully clarified. The mech-
anisms for communication and collaboration between the units and MoE have
also to be clarified. At the national level exists a number of high level inter-min-
isterial structures with a permanent or temporary, decision-making or advising
mandate. The majority of scientific and research institutions contribute to en-
vironmental monitoring based on government decisions and through financial
support from the government. MoE also sub-contracts these institutes to collect
information and perform other Convention-related tasks. MoE recently estab-
lished the Institute for Environment.

iii. UNFCCC context on technology transfer

The UNFCCC represents a global accord, which joins all Parties under a global
effort to address climate change issue. The overall objective of the UNFCCC,
as indicated in the Article 2 is to achieve, in accordance with relevant provi-
sions of the Convention, stabilization of GHG concentrations in the atmosphere
at a level that would prevent dangerous anthropogenic interference with the
climate system. Such a level should be achieved within a time frame sufficient
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to allow ecosystems to adapt naturally to climate change, to ensure that food
production is not threatened and to enable economic development to proceed in
a sustainable manner.

Achieving the ultimate objective of the UNFCCC will require technological
innovation and the rapid and widespread transfer and implementation of tech-
nologies including know-how for mitigation of GHG emissions, reducing the
vulnerability and adaptation to climate change.

Box 1.

The beginning of the industrial revolution is usually used as the time frame from which increases in the emissions
and accumulation in the atmosphere of the GHG are measured. The introduction of large numbers of new
technologies. It is thus not surprising that a frequently expressed view in the world-wide deliberations on global
climate change has been: if the introduction of the technologies created the problem, other new technologies will
help us in solving it. In most cases, the adequate technologies already exist, but not necessarily in the locations
where they could best be used to mitigate increases in the emissions of GHG or adapt to their impacts on
environment.

Sustainable Development globally will require radical technological and related changes in both developed and
developing countries. Economic development is most rapid in developing countries, but it will not be sustainable
if these countries simply follow the historic pollution trends of industrialized countries. Rapid development with
modern knowledge offers many opportuniti es to avoid bad past experiences and move more rapidly towards
better technologies, techniques, and associated institutions. But to achieve this developing country will require
assistance with developing human capacity (knowledge, techniques, and management skills) developing
appropriate institutions and networks and with acquiring and adapting specific hardware. Technology transfer
must therefore operate on a broad front covering these sofiware and hardware challenges, and ideally

within a framework of helping to find new sustainable paths for economies as a whole. A key element is choice.
Hence the development of societal and organizational structures that enables well informed choices of
technologies, which promote climate stability, adaptation, to the effects of climate change, and sustainable
development is essential. To a large extend, the state of environment today is the result of technological choices of
yesterday. Similarly, the sate of environment in the 21°* century will be determined largely by technologies we
choose today.

Methodological and Technological issues in Technology Transfer; IPCC

Article 4.5 of the UNFCCC states that developed countries “shall take all prac-
ticable steps to promote, facilitate, and finance, as appropriate, the transfer of,
or access to, environmentally sound technologies and know-how to other Par-
ties, particularly developing country Parties, to enable them to implement the
provisions of the Convention.” In this context, technology transfer is designed
to assist developing countries in responding to climate change through the dif-
fusion and use of appropriate climate change mitigation and adaptation tech-
nologies.

As part of the technology transfer process, a framework for technology transfer
was developed and adopted by all Parties at the second part of the Sixth Ses-
sion of the Conference of Parties (COP) to the UNFCCC in July 2001, in Bonn,
Germany.

By decision 4/CP.4 the COP urges non-Annex 1 Parties to submit their priori-
tized technology needs, especially those relating to key technologies to address
climate change. Decision 2/CP.4 directed the Global Environment Facility
(GEF) to provide funding to developing countries to assist with this process of
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technology needs assessment (TNA). The GEF has responded to this request
by providing assistance through Additional Financing for Capacity Building in
Priority Areas (Phase II top ups).

iv. What is the Technology Needs Assessment

The UNFCCC identifies TNA as one of the five key elements of a framework
to enhance technology transfer' . The elements of the technology transfer are
as following:

» Technology needs and needs assessment
* Technology information

* Enabling environments

* (Capacity building

*  Mechanisms for technology transfer

This framework to facilitate and enhance technology transfer activities under
the UNFCCC is based in large part on examination of the experience gained
through existing technology transfer initiatives between developing countries
and donor organizations. According to the Intergovernmental Panel on Climate
Change (IPCC), “technology transfer” means a set of processes covering the
flows of know-how, experience and equipment for mitigating and adapting to
climate change amongst different stakeholders such as governments, private
sector entities, financial institutions, NGOs and research /education institu-
tions.

TNA as a component of the technology transfer process is a mean by which
assessment of development and climate response needs and opportunities are
brought together and integrated. TNA is a complex process, it is not a stand
alone activity; rather it is a continuation of the work most countries have al-
ready carried out or identified/recommended in their National Communications
and through other activities to enhance technology transfer. TNA entails the
identification and evaluation of technical means for achieving specified ends.
From a climate change and developmental perspective, TNA would identify
technologies, practices and reforms that might be implemented in different sec-
tors of a country to reduce GHG emissions and vulnerability to climate change
and to contribute to development goals.

v. Technology Needs Assessment exercise in Albania

The TNA exercise in Albania is mainly guided by “UNDP/GEF Handbook on
Methodologies for Technology Needs Assessment’— final Draft, January 2003;
the IPCC “Special Report on Methodological and Technological Issues in Tech-
nology Transfer” January 2000; “The First National Communication (FNC) of
Albania to the United Nations Framework Convention on Climate Change”
July 2002 and other countries experiences. They have shown that the technol

! This framework is agreed in decision FCCC/CP/2001/13/Add.1, adopted at COP 7
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ogy needs assessment process should be tailored to fit country specific circum-
stances. Albania’s TNA process considers both abatement and adaptation. It has
passed through the outcome of the following steps:

» Undertake preliminary overview of options and resources
* Identify criteria for assessment

» Select key technologies

» Identify barriers and policy needs

* Define and select actions

* Prepare a synthesis report on TNA

Specifically each activity /step of the TNA process involves the following con-
siderations:

1. Undertake preliminary overview of options and resources

This step is designed as a data gathering exercise, as it needs to provide a base-
line situation of all technology options in all relevant sectors. It is designed as
a sector-by-sector approach. Sectors under consideration are those affected by
both processes — GHG emissions abatement and adaptation to climate change.

The range of sectors under consideration for the TNA for abatement of GHG
emissions includes (i) Energy and Transport; (i1) Land use change and Forestry;
(i11) Agriculture; (iv) Waste management and Industrial Processes. The TNA for
adaptation is focused on the coastal zone, as it was selected as the most vul-
nerable area of the country, according to the findings from the Albania’s FNC.
The range of sectors under consideration for the TNA for coastal adaptation
includes: (i) Water resources ; (ii) Agriculture; (iii) Forestry; (iv) Health; (v)
Tourism and settlements.

The preliminary overview is focused on the following steps:

* An overview of each sector profile;

* Policy and legislation framework on the relevant sectors;

* The existing work carried out under the Albania’s FNC (such as abatement,
vulnerability assessment and adaptation studies); and

» Take the stock (inventory) of the technologies currently in use.

2. Identify criteria for assessment

The aim of this step was to create a common objective framework for identify-
ing the highest priority technologies. Identifying the highest priority technolo-
gies requires a view of the contribution that new technologies in different sec-
tors might make to social, environmental and development goals. As a result of
an expert judgment and key-stakeholder consultation process, taking into ac-
count other countries experiences and Albania’s development priorities, it was
agreed that the criteria for selecting technologies for TNA will depend upon the
following factors:
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* Contribution to the achievement of most of the MDGs (see Box 2);
* Social acceptability and Suitability for Albania’s conditions

* Market potential

* Contribution to climate change mitigation/adaptation

Each of the above factors entails specifically the following sub-factors:

¢ Contribution to the achievement of most of the MDGs

o Job & wealth creation for the poor - JW (MDG #1)

o Food security - FS (MDG#1)

o Health improvements - HI (MDG #4,5,6)

o Capacity building (human, institutional, physical, environmental) - CB
o Ensure environmental sustainability - EES (MDG #7)

o Economic and industrial efficiency improvement - EI

o Gender equality and empower woman - GE (MDG#3)

» Social acceptability and suitability for country conditions SA&S
* Market potential

o Capital and operating costs relative to alternatives - COC

o Commercial availability - CA

o Reliability and potential scale of utilization - RPS
*  Contribution to Climate Change

o GHG emissions reduction potential GR

o Adaptation potential AP

Box 2.

The Millennium Development Goals are a set of 8 major goals, 18 targets and 48 indicators. They are an ambitious
agenda for reducing poverty and improving the lives of citizens worldwide. The MDGs were agreed upon by world
leaders (including the President of Albania) at the Millennium Summit in September 2000. There are 8 MDGs to be
achieved by 2015 as following:

Eradicate extreme poverty and hunger
Achieve universal primary education

Promote gender equality and empower woman
Reduce child mortality

Improve maternal health

Combat HIV/AIDS, malaria and other diseases
Ensure environmental sustainability

Develop a global partnership for development

Co NS N W~

The UN Secretary General, Kofi Annan has asked UNDP to act as a scorekeeper to track progress towards
achieving the goals, and to spread awareness of the MDGs across the world and integrate them in the work of the
UN system and the member states of the United Nations. In response to the Secretary Generals request and the
commitment made by Albania at the Millennium Summit, the UN Country Team in Albania launched the Albanias
Response to the MDG's. The report represented the first attempts to establish indicators to allow citizens and their
elected representatives to track Albanias progress towards achieving the MDGs. The report also highlighted areas
of concern so that Albanias decision maker s and the public could begin to take action to place Albania on the road
of the EU. For more information please visit the website hitip://www.undp.org/mdg/

Determining the weight and importance of each of these factors and sub-fac-
tors was another part of the criteria selection process. This exercise was also
affected by social, environmental and economic circumstances and based upon
the expert judgment. Despite of likely the same set assessment criteria, the
TNA teams, respectively TNA for abatement and TNA for coastal adaptation
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have been working independently on the assessment process. Having the differ-
ence between abatement and adaptation, the weight, scores and importance of
the factors and sub-factors selected for assessment have been different. Specifi-
cally, for the TNA for abatement, the experts decided the maximum weight for
the assessment factors to be 1 and the maximum score for sub-factors to be 100.
While for TNA for adaptation an equal weight and score is used respectively
for factors and sub-factors. The technology ranking/scoring matrix used is as
follows:

Table3: Technology ranking matrix

TECHNOLOGY | CRITERIA/FACTORS

Development benefits Market potential Contribution
to CC
Jw | FS | HI | CB | EES | El | GE SA&S | coC CA RPS GR AP
Tl
T2
T3
Tn

The above weighing exercise entails a technique of multi-criteria analysis,
which in the case of energy and transport sector is combined with the cost-ben-
efit assessment as well. Scoring of technologies under the set of above weighted
factors and sub-factors was another step that led to the ranking process, which
in turn provides the key technologies.

3. Select key technologies

Using the compiled information on alternative technologies for the priority sec-
tors and sub-sectors, both TNA teams have proceeded with selection of key
technologies. Based on the ranking of the alternative technologies the top 4 to
5 technologies are considered as key ones for each sector under assessment.

4. Identify barriers and policy needs

The prioritization of technologies and sectors in the previous step has offered
the opportunity for more focused, in-depth analysis of the prioritized technol-
ogy needs. This analysis has been consisting on the identification of barriers
and policy needs for the ranked technologies per each sector prioritized. The
main categories of barriers identified in Albania are as following:

* Policy:
o Regulations and standards that preclude new technologies;
o Institutional and legal obstacles;
o Distorting market interventions such as subsidies for polluting
industries;
o Regulated markets that create disincentives for new technologies;
o Planning system issues.
* Social and cultural issues
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*  Market structure
o Monopoly powers that reduce incentives to innovate and put up
barriers to new entrants;
Split incentives;
Access to capital;
Information barriers;
Externalization of pollution costs;
Level of poverty in the country.

© © © O O

5. Define and select actions

The selected key technology needs remain as the core of the TNA report which
is not a stand —alone document that once prepared will be placed somewhere in
a shelf. The TNA would be a living document. It must be coupled with a real
plan of implementation. Once the key technologies have been selected and the
barriers have been assessed along with the stakeholders, the TNA teams have
proposed tangible actions in the form of project ideas. A package of project
ideas for the key technologies is designed. These project ideas address key is-
sues critical to the technology, needs such as capacity building, barriers, direct
interventions etc.

vi. Structure of the report

The TNA report provides an assessment of national needs for both types of
technologies - greenhouse gas abatement technologies and adaptation tech-
nologies. The TNA report starts with an Introduction, including the UNFCCC
context, an explanation on what the TNA is and the structure of the report. It
has been designed into two chapters structured as follows:

Chapter 1: TNA for Abatement of GHG Emissions - this chapter gives an as-
sessment about country needs on less GHG emission technologies for each
sector that contributes to the greenhouse gas emission.

Chapter 2: TNA for Coastal Adaptation - this chapter gives an assessment
about country needs on adaptation technologies focused on the Albania’s coast-
al zone.

Each chapter contains Annexes, outlining evaluation matrixes for each sector,
project ideas for the selected technologies and references. A list of acronyms is
also provided.
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CHAPTERI

TECHNOLOGY NEEDS ASSESSMEN
FOR ABATEMENT OF GREENHOUSE
GAS EMISSIONS

Introduction

Albania’s TNA for abatement of GHG emissions aims at prioritizing of the
less GHG emissions technologies. This assessment of technology needs has
been made through a sector-by-sector approach, starting with the energy sector
which according to the Albania’s FNC has the most significant contribution to
the overall GHG emissions inventory. The assessment covers also other sectors
such as Land Use Change & Forestry; Agriculture; Waste Management and
Industrial Processes.

According to the IPCC guidelines for estimation of GHG emissions mobile
sources (transport) are considered under the energy category. For that reason,
the GHG abatement analysis already performed in the frame of the Albania’s
FNC has considered the transport under the energy category. For the same rea-
son, the TNA for energy sector considers also the transport sector under its
focus. In addition, the category of energy industries is considered under energy
one.

For each sector under assessment, the analysis has passed through the follow-
ing steps:

* A preliminary overview of options and resources *
* Identification of assessment criteria

* Selection of key technologies

* Identification of barriers and policy needs

* Definition and selection of actions

2 this step covers (i) an overview of each sector profile;(ii) policy and legislation framework for the sec-
tor under assessment; (iii) existing work carried out under the Albania’s FNC and (iv) take the stock of
technologies currently in use.
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I.1 Overview of options and resources
I.1.1 Sector profile

The energy sector used to be one of the most important sectors for the Albanian
economy. Albania is endowed with a wide variety of energy resources rang-
ing from oil and gas, coal and other fossil fuels to hydropower, natural forest
biomass and other renewable energy sources. The role of coal and natural gas
has gradually decreased since the beginning of 90’s while the oil sector remains
stable due to imported oil products. The electricity sector is the most impor-
tant energy sub-sector. Over 90% of electricity generation comes from hydro
energy sources. The energy sector contributes to approx. 10% of the GDP and
employs approximately 17000 employees.

I.1.1.1 Energy consumption

From the peak of 2.26 million tons of oil equivalent (Mtoe) in 1990 the primary
energy supply dropped by more than 50% or to 1.22 Mtoe in 1992. Since then,
the primary energy supply has remained relatively constant around the level of
1.84 Mtoe in the year 2001. The most drastic effects are, however, the structural
changes that have taken place with regard to the shares of energy sources on
the supply side and the final energy consumption by industry sectors and fuels.
Up to 1985 Albania had a very energy intensive economy where energy use
per economic output was slightly higher than the average for the Central East
European (CEE) countries and almost 5 times higher than the average level of
the EU countries. The energy consumption per capita in Albania was, however,
approximately only 1/3 of the level indicated by the EU average and the aver-
age of the CEE countries. During the following 10 years until 1994, Albania’s
situation changed radically (and there was a continuation in same direction
during the period of 1995-2000). The energy intensity was reduced by some 50
% but the per capita energy consumption was reduced even more, to only 1/3
of the 1985-level.

Figure 1.1 shows the consumption of the energy resources in all economic sec-
tors during the period 1990-2001, whereas Figure 1.2 shows the level of con
sumption by each energy commodity.
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Figure I.1: Contribution of each Figure 1.2: Contribution of energy
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3Source: Figures I.1 and 1.2 are based on the National Energy Balances prepared by the NAE
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In 1990, the industry consumed 50% of the total sources, declining to 35% in
1992 and 17% in 2001. Transport was the sector that experienced a continuous
increase of the energy sources consumption. In 1990 the transport sector con-
sumed 6% of the total energy, reaching the value of 44% in 2001. Another sec-
tor that experienced changes was the residential sector, with a consumption of
14.6% of the total in 1990 reaching a level of 21% in 2001. Service sector also
experienced high rates of increase of energy consumption passing from 5.4%
in 1990 to 16.5% in 2001. Figure 1.4 shows that coal, natural gas, electricity,
diesel and heavy fuel oil were energy sources that used to play the major role
in 1990. One decade later, the situation was quite different with fuel woods,
electricity and diesel playing the major role.

Figure 1.3 indicates the consumption of electricity according to the economic
sectors. During the period 1985-1990 the industry was the largest consumer,
followed by service and residential sector and other sectors in a smaller ex-
tension. After 1992 the situation changed as many industrial enterprises were
closed down and the electricity consumption declined to a minimum, starting to
recuperate in the following years due to the reactivation of old enterprises and
opening of new ones. This situation remained unchanged till 1999, and then the
consumption declined again during 2000-2002 due to the fact that the electric
system was unable to supply many small producers rather than the decline of
the industrial sector. This fact forced a number of enterprises to install back-up
electricity generators. Electricity consumption in the residential sector has con-
tinuously increased during the period 1985-1999. Consumption in the service
sector increased during the period 1985-1999 but after that started to decline
due to the shortage of supply rather than the lack of development.
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Figure 1.3:  Electricity consumption Figure 1.4: Supply with primary energy
according to economic sectors (GWh) resources (ktoe)4

Some of main identified problems pointed out through historic development
analysis and possible tendencies for Albanian energy sector are:

» Increase of the electricity consumption by households during the transition
period has led to high levels of technical and non-technical losses and re-
duction of security of supply;

» Lack of electricity price liberalization has led to its massive use for differ-

4 Source: Figures 1.3 and 1.4 are based on the National Energy Balances prepared by KESH and the
NAE.
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ent services in the households and service sectors (i.e. space heating and
cooking);

* Lack and relatively high prices of other alternative energy sources forced
the consumers to focus more on the electricity use;

* Very low efficiency energy use;

* The growth rate in the consumption of diesel and gasoline especially in
transports is much higher than what can be accommodated by the supply of
domestic oil by-products affecting so the increase of import;

* Production of oil and gas has declined rapidly due to the lack of funds, nec-
essary technical discipline, the natural decline of exploitable sources and
efforts to increase oil capacity. This can be compared with the relatively
smaller decline, from 80 to 38.5%, in the Ballsh refinery capacity utiliza-
tion. The Ballsh refinery, which was built in 1978, is the only complex
refinery with equipment able to produce a reproduction in the existing and
new sources though production sharing agreements have not yet been suc-
cessful;

* Generation of electricity is dominated by the hydropower output while the
thermal based generation has remained stable around 100 GWh per year.
During the period 2000-2002 there was a sensitive decline of the electricity
production due to drought seasons;

*  Supply structure of primary energy sources is becoming less and less diver-
sified due to the increasing role of oil, hydro and fuel woods energy sup-
plies compared to coal and natural gas.

The last years situation indicates that the electricity balance is very tight and
Albania’s Electro-Energy Corporation (KESH) has become a net importer of
considerable electricity quantities.

1.1.1.2 Energy resources

Albania is largely self-sufficient in energy resources and in most years (up to
1989) has been a net exporter of electricity and refinery oil by-products. Alba-
nia is rich with energy resources: oil, gas, coal, wood, peat, and hydro-energy
etc, which contribute in different ways to meet energy demands in the country.

I.1.1.2.1 Oil

Albania had an early development in the oil industry since 1918 with the contri-
bution of British and Italian companies. Many efforts are also made afterwards
by Albanian specialists in collaboration with foreign companies to explore and
exploit new sources of oil and gas. In the figure 1.5 is shown crude oil produc-
tion from Albanian oil fields (sandstone and limestone fields) for the period
1987-2001. As it is clearly shown on the chart, Albanian oil production nowa-
days is reduced at maximum due to many reasons.

The oil sources, which are distributed in the western and southwestern part of
Albania, are mainly in two structures: sandstone and limestone. Currently these
sources have considerable reserves but their full potential extraction needs ad-
vanced secondary methods. The sandstone sources have geological reserves of
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313.4 million tons, recoverable reserves of 38.8 million tons and a cumulative
production of 18.8 million tons. As far as the limestone sources are concerned,
they have geological reserves of 345 million tons, recoverable reserves of 30.8
million tons and a cumulative production of 23.8 million tons.

Estimated recoverable reserves are based on projected oil production using cur-
rently applied technology, which implies a low recovery factor of 12%. The
situation of the oil reserves in early 1995 was: the initial overall reserves are 63
million tons, cumulative production is 46 million tons and recoverable reserves
are 17 million tons. In the exploitation of Albanian oil resources, the extraction
coefficient varies from 25% in limestone to 12% in sandstone sources. These
figures reveal an abnormal exploitation of the sources and as a result consider-
able quantities of oil remain in the strata. The characteristics of Albanian oil
are: a high gravity of the order of 10-17 API and sulphur content of over 4%. In
total, Albania has become highly dependent of imported oil products due to a
declining of oil production in combination with a sharply growing demand for
gasoline, diesel and heavy fuel oil.
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Figure 1.5: Crude oil production and consumption for
the period 1987-2001 (1000 tons).

The oil refining industry in Albania has four refineries, located respectively in
Cerrik, Kucove, Fier and Ballsh. Three refineries (Cerrik, Kucove and Fier)
were built in the 1960’s and they are simple ones with distillation processes
(topping and small vacuum distillation) as well as washing process of the light
products and have been used for refining of part of crude oil produced in Alba-
nia, fulfilling the needs of Albanian market until 1978.

Operational loads on the Cerrik, Fier and Kucova refineries has declined very
significantly with the fall in domestic oil production since 1974, particularly
after the larger and more sophisticated refinery in Ballsh came on line. The Cer-
rik and Kucova refineries were progressively suspended from operation after
1990, while Fier continues to function at about 20-30% of finished products.
However, although it was built in 1978 the technology of this refinery was rela-
tively outdated (Chinese plant since the first half of the 1960’s) which means
that from the start of operation the refinery performance was not at the average
level of worldwide refineries. A relatively modern lubricating oil production
section based on Rumanian technology was added in 1988. Most of units are
somewhat outdated and modern analytical equipment necessary for good qual-
ity control are lacking. Ballsh refinery separated crude oil according to the fol-
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lowing table I.1. Nowadays, very little is done in technological improvements
or in modernization of processes, to mention only the replacement of Chinese
catalysts with European ones.

Table 1.1: Ballsh refinery separated crude oil products

Nr. Oil by products Share of production
1 Gasoline 10.8%

2 Gas oil 28.0%

3 Kerosene 6.6%

4 BTX 4.3%

5 Solvent 0.7%

6 L.P.G. 0.6%

7 Coke 15.6%

8 Lube residue 11.4%

9 Fuel oil 14.3%

10 Sulfur 1.5%

11 Lube Oils 2.0%

12 Fuel gas &losses 7.2%

1.1.1.2.2 Natural gas

The commercial production and consumption of natural gas in Albania began
in 1963 and gradually seven gas fields were brought on stream: Divjake, Fr-
akull, Ballaj Kryevidh, Durres, Povelce, Panaja, Delvina where about 500 wells
were drilled. Until the end of 1995 about 3.04 billion m* of natural gas were
extracted from these fields. In addition, about 8.5 billion m* of associated gas
were extracted from the oil wells resulting in a total of 11.5 billion m* of gas
extracted in Albania. In oil equivalent terms, associated gas accounts for a little
over 5% of the total ultimate resources of oil and gas: some 3% in the case of
sandstone deposits and 12% of limestone deposits. In most fields, however, as-
sociated gas represents less than 4% of total oil and gas resources.

A much higher rate of exploitation of the limestone deposits is due to the domi-
nance of these fields in oil production in the 1960s and 1970s. However, the
extraction of gas has been considerably faster than oil in both types of deposits.
Over 30% of the last resources in limestone deposits and 10% in sandstone de-
posits have been exploited to date. Associated gas extraction has averaged 3 to
4% of oil extraction in both limestone and sandstone reservoirs.

In the figure 1.6 is shown graphically the natural gas production from Albanian
gas and oil fields for the period 1981-2001.
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Figure 1.6: Natural gas production for the period 1981-2001
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Currently these fields are in the final phase of their life cycle. The number of
producing wells has fallen (to about 30) and the flow rates are minimal (from
300 to 1500 Nm?*/day). Of the existing fields, the condensate gas field of Del-
vina has the best growth potential. The results of the new wells drilled near the
existing fields by the national oil company Albpetrol, in recent years, have had
poor results in discovering new gas reserves and have not economically justi-
fied the investments undertaken.

The decline of associated gas production after 1992 is linked to the outdating of
extraction technology, equipment, and the maintenance of wells and the decline
of work discipline in all gas and oil sectors. The investments in the existing oil
deposits have been small and the funds were mostly used in wrong direction.

The integration of Albania with the international gas network is an element of
the energy policy because Albania is the only European country not connected
to the network. The studies indicate that Albania does not have a big gas market
for consumers. However, consumers like Thermal Power Plant (TPP), chemical
and petrochemical industry, metallurgy, food and beverage industry, building
materials industry, etc, can use imported natural gas.

According to the National Strategy of Energy the potential role of the imported
natural gas as fuel for electricity generation and for industrial use has been ana-
lyzed and compared to other alternatives, mainly to the fuel oil use. According
to the active scenario, the potential market for natural gas will be developed
very slowly with 250 million m*N in 2006 and 560 million m*N in 2010. Ac-
cording to the passive scenario, the potential market will be developed rapidly,
with 490 million m*N in 2006 and 1160 million m°N in 2010.

1.1.1.2.3 Coal

Coal is one of largest energy sources of Albania and it is spread in four main ba-
sins. The forecasted coal reserves are around 226.49 Mtoe. In general, our coal
basins have coal with low net calorific value and thin mineral layer that causes
a higher cost for energy unit compared to imported coal. These problems led
to the closing down of many coal mines in Tirane-Durres, Pogradec and Korca
basins except Bezhani mine, which is almost an open one. The Bezhani mine
reserves are around of 2.77 Mtoe and it is the only mine in Korca basin with an
efficient coal extraction cost. Proven reserves are approximately 14.7 Mtoe.

During 1990s, domestically produced coal has been the “big loser” since the
economic turmoil caused many industrial consumers to shut down and thus
reduced energy demand significantly. Supply and use of coal has dropped from
around 2 million tons of coal or 19% of the primary energy supply in 1990 to
27500 TOE or 4% of the primary supply in 1995. In the year 2001 it accounted
for only 1.1% of total energy sources. Coal is one of the biggest energetic re-
serves in Albania. The reserves discovered to date are at a relatively high alti-
tude and located in four main deposits. The domestic geological reserves are
calculated to 712 million tons or 178 Mtoe and the commercial reserves are
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280 million tons or 70 Mtoe. In general the mining depth is small and varies
from the only open - pit mine (Korca - Erseka Coal Basin-Bezhan Mine) to 400
meters (Memaliaj Coal Basin). Historically, coal has been produced according
to the figure 1.7.
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Figure 1.7: Coal production in Albania (kTOE)

On the other hand, Albanian coal is very poor in quality, e.g. the sulphur content
is up to 4%. The ash content and moisture are also high, leading to low calorific
values and high emission of SO, as well as particles. In the table I.2 are reported
some characteristics of main coalmines in Albania.

Table 1.2: Coal content for each mine in Albania
Mine Net calorific value Moisture content Ash content Sulphur content
(keal/kg) (%) (%) (%)
Krrabe 4254 7 30 4.0
Mushgeta 2676 9 53 3.2
Valias 1746 16 58 3.0
Alarup 3196 36 20 0.9
Memaliaj 3058 12 38 3.8
Verdove 2054 7 64 3.9

Two enrichment plants of Chinese design have been operating for many years
at Valias and Memaliaj. These accept coal fraction above 6 mm in size and had
a combined capacity of about 950 thousand ton/year of raw coal. Coal recovery
in these plants varies between 40-65% and the treated coal frequently has a
lower heating value of 3500 kcal/kg compared to a design specification of over
5000 kcal/kg. A third enrichment plant, with a capacity of 500 thousand ton/
year has begun operation at Maliq in 1992, in the Southeastern region (close
to Korca). However, these coal enrichment capabilities have stopped working
since 1996 due to the lack of coal production, lack of spare parts and due to the
fact that the cost of coal production and enrichment in Albania is too high com-
pared with imported coal. Average costs for the various phases from mining to
final distribution indicate that the principal cost component is due to mining
though this varies widely from mine to mine. Coal extraction had contributed
on average about 50%, enrichment had just over 30% and transport less than
20%.

Pulverized coal waste and fractions smaller than 6 mm, obtained as products
from the washing plants, amounted to between 440 and 490 thousand ton/year,
prior to the drop in coal production. These have been largely fed into bracketing
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plants. The remaining 30% or so of the coal used to be burned as such. Different
types of coal were frequently mixed together in order to decrease slag forma-
tion. Historically, coal use has been concentrated in district heating (including
central heating) and power generation usually located close to the mines, espe-
cially in Elbasan, Tirana, Maliq, Cerrik, Korca and Vlora. Regarding coal-fired
TPP’s, the following plants were built: TPP Korge 6 MW, TPP Elbasan 6 MW,
second phase of TPP Fier 60 MW and TPP Ballsh 24 MW. All of them used to
produce heat and power.

In 1989 the distribution of coal to end users was as follows: central and district
heating plant, combined heat and power plants about 48%, households for heat-
ing and cooking about 20%, export about 16%, heat for industrial process about
10%, coal used in industrial furnace about 10% and other consumers 4%. The
situation has changed drastically on the year 2001 where firstly coal from 2.18
million tons has been reduced up to 94000 ton and secondly it is consumed
almost entirely in building materials industry.

1.1.1.2.4 Hydro energy

Albania has a major hydropower potential of which only 35% is being exploit-
ed so far. Hydropower capacity installed up to year 2002 is 1446 MW. Average
output from hydropower is 4162 GWh. Profitability of hydropower exploita-
tion is conditioned by the geological and topographic conditions for construc-
tion of dams and particularly by topographic conditions in view of avoiding as
much as possible the land flooding. Their construction depends in large on big
capital investment per unit.

The total hydropower reserves are estimated around 3,000 MW and the potential
of annual generation may reach 10 TWh. According to the actual system prefer-
able new plants in the south part of Albania (Vjosa and Devoll) are considered,
which will make possible and create more profitability on the geographic bal-
ance of supply and demand. Based on the studies of Institute of Hydrotechnolo-
gy Studies and Designing the implementation of the fully exploitation schemes
of Drin, Devoll and Vjosa rivers has been made possible. The new probable
Hydro Power Plants (HPPs) to be constructed in the future are those on Drini
river (1) Bushati HPP [84 MW]; (i1) Peshkopi (Skavica 1) [130 MW]; (ii1) (Ska-
vica 2) [350 MW]; on Vjosa river (i) Kaludha HPP [75 MW]; Dragot-Tepelena
HPP [130 MW] and Kalivaci HPP (100 MW); on Devoll river: (i) Bratila HPP
(115 MW) and (ii) Banja HPP (80 MW).

Exploitation of hydro energy through small HPP schemes is of interest, too.
Until 1988, in Albania were built 83 small HPPs, whose capacity varies from 5
to 1200 kW, with a total capacity of 14 MW. These HPPs are mostly of deriva-
tion type and exploit the water springs and streams closed to these areas and the
average life of these HPPs is 25 years. Based on the various hydro-energetic
studies carried on about small HPPs they are of the range from 100-120 MW.
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I.1.1.2.5 Biomass

Estimations of agriculture residues are [p 77

based on average ratio between resi-

due,s and'outp ut per unit for each of the Biomass can be classified in four major

main agriculture crops. These ratios dif- | cyegories: (i) woods or wood residues from

fer from one area to another, and are in- | various wood processing industries; (ii)

directly related to the agriculture output | vegetation residues (stems, seeds eic.) after

and other conditions. According to some completion of their production cycle, which are
. . . . not used in other economic sectors; (iii) energetic

statistics residues in Albania in the year

plants (woods) cultivated to be burned as biomass,
1980 have been around 800 [toe/year], and (iv) animal residues (bones, skins, manure),

while in 2001 were around 130 [toe/year]. | which are not used in other economic sectors.

Data on forest resources are based on inventories made every 10 years from
the General Directorate of Forests and Pastures subordinated to the Ministry of
Agriculture and Food. Approximated total forecasted resources reach some 125
million m? (14.3 toe). Forests are classified in these major categories: high for-
ests which represent 47-50% of the total wood resources, copses, which are 29-
30% of total resources and bushes which are 24-25% of total wood resources.
From three aforementioned categories, only 10% of high forests, 50% of copses
and 100% of bushes are used as fuel wood. From these data, proven resources
of fuel wood are respectively 5.87, 18.25 and 30 million m®. An approximated
value of total proven reserves of fuel wood is considered to be about 6 Mtoe.

1.1.1.2.6 Solar energy

Albania has a considerable potential for the exploitation of the solar energy due
to the high number of sunshine hours and high values of solar radiation (see
tables 1.3 and 1.4). Studies of expected climate changes for Albania indicate that
in the future these figures are expected to be higher, generating higher potential
of solar energy exploitation.

Solar energy potential is not studied and used in the overall Albania’s poten-
tial territory so far. There are carried out only some area studies and very few
implementation projects mainly funded by donors.

Table 1.3: Daily average solar radiation in (kJ/m’)

County Jan Feb March April May June July Aug Sept Oct Nov Dec

Peshkopia | 9813 11584 13952 15127 17192 19225 20704 19815 | 18838 | 14189 12161 | 11566
Shkodra 10857 12316 14119 15771 17425 19253 20836 20069 | 18855 | 14450 12977 | 12235
Durres 13205 13523 14347 17604 18637 | 20228 22277 23199 | 20305 | 17750 15347 | 14677
Tirana 12066 13292 14243 16007 18555 | 20538 21598 21896 | 19854 | 16564 13604 | 13250
Viora 14239 13894 13733 17726 19207 | 21376 22926 24093 | 23217 | 19791 17799 | 15347
Saranda 12868 15445 16633 18511 20405 | 22758 23443 24101 | 23237 | 17390 16857 | 14820

Table 1.4.: Sunshine hours according to measuring stations
Meteorological Hours with sun (h/year)
Station 1951-1960 1961-1970 1971-1980 1981-1990 Average, 1951-1990
Vlore 2734 2718 2765 2524 2 685
Durres 2 666 2684 2717 2310 2595
Kucove 2532 2674 2648 2441 2574
Shkoder 2533 2489 2370 2232 2 406
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National Agency of Energy (NAE) and
Albania EU Energy Efficiency Cen-
tre (EEC) have carried out a number
of studies for installing solar panels
in both residential and service sector.

Based on these studies, the EEC has man-
aged providing small grants from various
donors like EU, OSCE or GEF and has
installed about 15 solar panel systems.

Albanian citizens have started install-
ing solar panel systems for hot water
supply promoted repeatedly by the EEC
through various awareness campaigns.

Box I1.2.

Solar energy is clean and inexhaustible. It reduces
the dependence on fossil fuels and does not pollute
environment. Consequently, the economic
advantages of solar heating systems can only be
appreciated by means of a global cost approach and
reduction of greenhouse gases. Active exploitation
of solar energy is achieved in systems that absorb
this kind of energy through flat collectors. Hot water
can be used for space heating, when its temperature
is high, but it is used largely for Domestic Hot Water
(DHW) needs. Nowadays, this technology has
resulted as the most viable for exploitation of solar
energy. There exists also the possibility of
transforming solar energy directly into electrical
energy without going through intermediate stages,
using photovoltaic systems, but the cost of one
energy unit produced by them is around 27-32 US
cents/kWh. Some of the advantages of exploiting
solar energy are: (i) it is a huge energy source; (ii) it
is free of charge; (iii) its exploitation provides a high
[flexibility. The exploitation of solar energy has some
disadvantages, too. Initial investment required for
exploitation of solar energy for all applicable
technologies is very high. This can be explained with
the fact that economic benefits of its exploitation
depend on the availability of solar energy (which is
not continuous), the solar radiation which is variable
during the day as well as the large surfaces needed
to collect this type of energy. Major limit of
renewable energies (solar energy inclusive) is that
they are not continuous; therefore all their
production systems require energy accumulation.
The energy can be accumulated in thermal or
electrical accumulator.

If the solar panel systems in Albania would be developed similarly with that
of Albania’s neighboring countries like Greece, the production po-
tential of hot water supply should be equal to the energy amount of
1000 GWhth (or 125 MWth of installed capacity), which is almost
equal to the capacity of a new TPP to be constructed in Vlora. This is
an indicator of high potential values for solar energy in the country.

There is also a tendency for production of the solar panels in the country. First
attempts are already identified.

1.1.1.2.7 Wind energy

According to the research work performed by the Institute of Hydrometeorol-
ogy, some regions were identified in Albania as most suitable for development
of wind energy — these are the regions characterized by wind speeds exceeding
3-4 m/s. In addition to opportunities for installation of large wind facilities,
there is considerable potential for small wind power facilities in the remote
areas; for example, in remote areas characterized by the high costs of delivery
of fuels for electricity and heat supply. Pre-feasibility studies have shown the
highest wind speed zones and with too much more longer period are those on
the seashore lowland.

Box 1.3,

Developing wind energy is one of the sup-
ported and sustainable options for long-
term energy sector development program
in Albania. Its development, though, re-
quires strong governmental and interna-
tional financing support.

Wind energy is used for water pumping, windmills
and last decades the attention is concentrated on
the power generation. Aggregates operating with
wind energy have an installed capacity from few
[kW] to 4 [MW], and are being used successfully
in isolated areas. Wind energy is a considerable
potential as energy source, uniformly widespread
in every corner of the earth. Windmills can be
installed quickly and they need a small area of
land. In most developing countries, installations of
windmills have a common concern that of not
having continuous measurement of the wind speed
and its duration among time series for several
years. For this reason, various companies that are
willing to invest in this sector are faced with these
constraints, which make them difficult to take a
decision whether it is feasible to invest in a certain
area without these necessary data.

According to the newly adopted energy
strategy, a feasibility study should be done
for the selection of the best sites of instal-
lation of wind power farms.
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Data received from the meteorological stations, as given in the in table 1.5, are
approximate and not very reliable due to the obsolete measurement equipment.
They are available as approximates only for some regions of our country, as
indicated in the following table:

Table 1.5 : Average speed of wind (m/s)

Month Durres | Kryrvidh | Tepelene | Sarande
January 4.10 5.00 5.80 4.90
February 4.50 5.10 5.70 4.90
March 4.20 4.60 4.90 4.80
April 4.10 4.50 4.30 4.60
May 3.60 3.70 3.60 4.30
June 3.40 4.10 3.40 4.50
July 3.30 4.30 3.50 4.60
August 3.20 4.00 3.50 4.40
September 3.30 4.30 4.10 4.10
October 3.50 4.70 5.30 4.50
November 4.10 4.90 4.70 4.70
December 4.40 5.10 5.60 5.00
Mesatare 3.80 4.52 4.53 4.60
Density 75 150 100 230 100 230 110 250
W/m’

The EU objectives for the next 20 years are to secure 20% of the electricity
supply from wind power plants. In Albania’s conditions, it is estimated that by
2020, only 4% of the electricity generated can come from wind energy sources
(some 400 GWh/year). This implies to give priority to the construction of 20
windmills nearby 20 pumping stations that are situated along the Adriatic cost
safeguarding the land from floods. Based on some studies carried out by the
NAE, in the costal lowland nearby pumping stations, it is identified an electric-
ity demand of around 30 GWh/year or 0.7% of the actual domestic power gen-
eration. In these zones average speed of wind, throughout the year, is around
4-6 m/s (10 m height), and the average annual energy density of 150 W/m?.
Predicting that a concession project with a total investments of US$ 150 mil-
lion crediting limits, for the construction of 20 windmills within a period of 20
years’ it is expected to get an additional electricity amount of 400 GWh/year in
the Albania’s energy balance by 2015.

1.1.1.2.8 Solid wastes

Albania has considerable potentials of
using the solid wastes as energy sources.
Rough estimates are made to identify the
potential of solid wastes as energy source.

Box 1.4,

Solid wastes may be used for energy production, but
it should be emphasized that their cost is much
higher than other traditional fuels. There are four
well-known ways of solid waste treatment with a
goal of energy production: (i) direct combustion;
(ii) production of combustible briquettes; (iii)
production of gaseous or liquefied fuels and (iv)
production of biogas from their bio-degradation.
Since these schemes require big capital investment
it is typical that they require collection of large
quantity of solid wastes and their products have a

The forecasted energy resources
from solid urban wastes in our coun-
try by 2010 will be around 9.517 toe.

The potential of municipal solid wastes as
fuelis given primarily through their ingre-
dients, calorific value, moisture content
and quantity ofnon-combustible material.

large selling market. When the selling market is
difficult to be found, these products may be
combusted for producing steam (to generate
electricity) or hot water.

SThis means building nearby each pumping station a windmill of 9 MW capacity with wind turbines of

installed capacity WT1500; WT1000; WT600
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Solid wastes are made of components of many elements given in table 1.6 (the
net calorific values are given for comparison purposes as well). Table 1.7 gives
the urban waste reserves for some main areas of the country.

The issue of municipal solid wastes is an important one either for developed
countries or developing ones, their amount grows with welfare growth of the
people. Conservation of raw material through restoring and recycling as much
as possible of municipal solid wastes is of vital importance nowadays. In table
1.6 are given the net calorific values of some typical components of solid wastes.
These values are provided from the studies made in the frame of preparation of
National Waste Management Plan.

Table 1.6: Calorific value for some typical components of solid
wastes.

Ingredients of solid wastes. Net calorific Value [MJ/kg]

Paper 14.6

Plastic 37

Cautchouc 34.7

Old rags 16.3

Food wastes 6.7

Vegetable and animal wastes. 18

Wood wastes. 19.5

Coal (20-35)

Oil 44

Natural gas 52.4
Table 1.7: Energetic content of urban wastes in some areas of Albania
Area Energetic contents in year Energetic content in year 2010

2002 in Toe. in Toe.*

Durres 191 1071
Elbasan 155 861
Fier. 110 524
Korce 112 584
Shkoder 131 724
Tirane 399 2938
Vlore 130 704
Albania 1783 9517

1.1.1.2.9 Geothermal energy

There are a variety of geothermal sources, which may be classified as: hydro-
thermal sources, hot drought and melted rocks. From these three groups, up to
date, only hydrothermal sources have found practical utilization in Albania.
Hydrothermal sources are divided in: sources which produce drought steam,
sources producing saturated steam (temperatures of these two sources are high-
er than 150°C) and sources where hot water is produced and used in some coun-
tries for space heating. A new technique of using the geothermal energy, which
is spreading out, is that of injection of cold water in deep abandoned wells of
oil and natural gas where it gets warmed. Water is injected with a temperature
of (7-8)°C and comes out on the surface with a temperature of (22-25)°C. In our
country the geothermal sources producing steam are still not fully discovered.
As geological studies show there is a little hope for these sources and hydro-
thermal sources are of relatively low temperature. Data on these sources are
given in the table 1.8.

%The National Plan for Management of Solid Wastes makes the forecast for energetic content in year
2010.
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Table 1.8: Geothermal resources in Albania
No. | Location of hydrothermal source | Temperature, C’ | Title of Well | Temperature of water on surface, C °
1 Karme-Sarande 34 Ishmi-1/b 60
2 Langarice-Permet 26-31 Kozan-8 54
3 Sarandapori-Leskovik 26-27 Galigati-2 45
4 Tervoll-Gramsh 24 Bubullima-5 | 48-50
5 Llixha-Elbasan 58 Seman-1 35
6 Kozan-Elbasan 57 Ardenica-12 | 32
7 Shupal-Elbasan 29-30
8 Mamurras-Kruje 21
9 Peshkopi 35-43

Most important geothermal resources in Albania are:

* Geothermal area of Kruja is the zone with the largest geothermal resources
in Albania, with a size of 18 km length and 4.5 km width, containing re-
serves of a range of 5.9x108-5.1x10? GJ;

* Geothermal area of Ardenica where the water springs have a temperature of
32-38°C and a water flow is 15-18 1/s;

* Geothermal area of Peshkopia where there are some geothermal sources
located next to each other. Water flow is about 14-17 1/s and the temperature
is 43.5°C.

1.1.1.3 Energy supply and production

Since 1990 there have been major structural changes regards the shares of en-
ergy sources on the supply side. Domestically produced coal and gas have been
the “big losers” since the economic turmoil caused many industrial consumers
to shut down. The main issues on the energy supply and production side are:

* Albania has become a net importer of electricity and this will continue dur-
ing a number of years until the domestic generating capacity is expanded;

* The production of oil and gas has declined rapidly, due to the lack of neces-
sary technical discipline to maintain fixed levels of the production and the
natural decline of exploitable resources;

* The generation of electricity is dominated by the hydropower output, which
has increased from 2800 GWh in 1990 to 4000 - 4500 GWh in 1999-2000
(+8.6% per year on average) whereas the thermal based generation has re-
mained stable around 200 GWh per year;

* The real harvesting rate for fuel wood is believed to be at a level equal to
300000 — 350000 toe but this level is not sustainable in the medium term
without re-plantation.

1.1.1.3.1 Albanian power sector situation

Notwithstanding from financial barriers to import, the main problem that Alba-
nian power sector faces today is the limited technical capacity to produce and
insufficient imports resulting in maximum possible electricity supply of 18-20
million kWh/day. As a consequence, the power system fulfils only 70-80% of
the total demand during the peak winter period, causing electricity load shed-
ding to customers. The most urgent problems that the Albanian power sector is
facing today are the following:
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» Current generation capacity is insufficient to meet the actual demand of
6.60 TWh/year for 2003;

*  Problem of the so-called “non-technical losses”. Non-technical losses has
been very high, but in 2000 and 2001 these kind of losses were reduced due
to very strict measures taken by the Ministry of Industry and Energy and the
Donors Group in cooperation with KESH and ENEL,;

*  High values of technical losses in the transmission-distribution network.
KESH in close cooperation with the Donors Group and ENEL have pre-
pared an Action Plan, updated every year, in order to reduce the losses.
Necessary investments for this objective are being funded by the financial
package approved by the Donors Group;

*  Power interconnection to neighboring countries. Power interconnection to
neighboring countries includes three high voltage lines. Due to the instabil-
ity of the system, the effective capacity of lines is reduced to 400 MVA.
The capacity was considerably increased in 2001 due to the increase of
transforming capacities in Elbasan substation and the commissioning of a
220 kV line (4 km) between Elbasan 1 and Elbasan 2 substations, in August
2002. This created for KESH the possibility to import large quantities of
electricity and reduce the electricity load shedding, but due to the techni-
cal limits of Greek system interconnection lines, the importing capacity is
considerably reduced, requiring an extension towards the north part of the
country;

*  Highvalues of electricity c