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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. 

Prof. Dr. Lufter Xhuveli 
Minister of Environment, Forest and Water Administration
Albania 
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The Technology Needs Assessment for Albania is the main output delivered un-
der the phase II of Climate Change Enabling Activities funded by UNDP – GEF, 
which has followed the Project: “Enabling Albania to prepare its First National 
Communication in Response to its Commitments under the UNFCCC”.

The report was developed under the coordination of Mrs. Ermira FIDA, – Na-
tional Manager of UNDP-GEF Climate Change Program and Mr. Besnik Baraj, 
in his capacity as National Director of this Program. They both extend their 
thanks and appreciation to the Ministry of Environment of Albania and UNDP 
Albania that both supported this exercise respectively as Executing and Imple-
menting Agencies of the project. Special thanks go to the UNFCCC Secretariat 
and UNDP-GEF National Communication Support Program for their support 
provided.  
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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.

INTRODUCTION
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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).

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”.

In t r o d u c t i o n

Source: INSTAT 
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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: (i) Development of policies and programs; (ii) 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). 

In t r o d u c t i o n
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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 

In t r o d u c t i o n
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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.

 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 

In t r o d u c t i o n
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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 transfer1 . 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

•
•
•
•
•

  1 This framework is agreed in decision FCCC/CP/2001/13/Add.1, adopted at COP 7

In t r o d u c t i o n
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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:

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; (ii) Land use change and Forestry; 
(iii) 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: 

•
•
•
•
•
•

1.

•
•
•

•
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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

•
•
•
•

•

•
•

•

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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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

•

•

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:
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Market structure
      o	 Monopoly powers that reduce incentives to innovate and put up 
	 barriers to new entrants;
      o	 Split incentives;
      o	 Access to capital;
      o	 Information barriers;
      o	 Externalization of pollution costs;
      o	 Level of poverty in the country.

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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CHAPTER I

CHAPTER I

TECHNOLOGY NEEDS ASSESSMENT 
FOR ABATEMENT OF GREENHOUSE 

GAS EMISSIONS
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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 2

Identification of assessment criteria 
Selection of key technologies
Identification of barriers and policy needs 
Definition and selection of actions

•
•
•
•
•

CHAPTER I

 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.

TECHNOLOGY NEEDS ASSESSMEN 
FOR ABATEMENT OF GREENHOUSE 
GAS EMISSIONS
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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 I.1 shows the consumption of the energy resources in all economic sec-
tors during the period 1990-2001, whereas Figure I.2 shows the level of con
sumption by each energy commodity.

I. ENERGY SECTOR

  3Source: Figures I.1 and I.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 I.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 I.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.

4 Source: Figures I.3 and I.4 are based on the National Energy Balances prepared by KESH and the 
NAE.

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-

•

•
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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. 

I.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 I.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. 

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-

I. ENERGY SECTOR
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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.

I.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 m3 of natural gas were 
extracted from these fields. In addition, about 8.5 billion m3 of associated gas 
were extracted from the oil wells resulting in a total of 11.5 billion m3 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 I.6 is shown graphically the natural gas production from Albanian 
gas and oil fields for the period 1981-2001.

I. ENERGY SECTOR
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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 Nm3/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 m3N in 2006 and 560 million m3N in 2010. Ac-
cording to the passive scenario, the potential market will be developed rapidly, 
with 490 million m3N in 2006 and 1160 million m3N in 2010.

I.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 I.7.

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 SO2 as well as particles. In the table I.2 are reported 
some characteristics of main coalmines in Albania. 

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 Korçe 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. 

I.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 (i) Bushati HPP [84 MW]; (ii) Peshkopi (Skavica 1) [130 MW]; (iii) (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.

I. ENERGY SECTOR
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I.1.1.2.5 Biomass 

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 m3 (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 m3. An approximated 
value of total proven reserves of fuel wood is considered to be about 6 Mtoe.

I.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 I.3 and I.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.

I. ENERGY SECTOR

Estimations of agriculture residues are 
based on average ratio between resi-
dues and output per unit for each of the 
main agriculture crops. These ratios dif-
fer from one area to another, and are in-
directly related to the agriculture output 
and other conditions. According to some 
statistics residues in Albania in the year 
1980 have been around 800 [toe/year], 
while in 2001 were around 130 [toe/year].
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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.

I.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. 

I. ENERGY SECTOR

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.

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. 

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 I.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:

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/m2. 
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 
years5 it is expected to get an additional electricity amount of 400 GWh/year in 
the Albania’s energy balance by 2015.

I.1.1.2.8 Solid wastes

5This means building nearby each pumping station a windmill of 9 MW capacity with wind turbines of 
installed capacity WT1500; WT1000; WT600

I. ENERGY SECTOR

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. 

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 
fuel is given primarily through their ingre-
dients, calorific value, moisture content 
and quantity of non-combustible material. 
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6The National Plan for Management of Solid Wastes makes the forecast for energetic content in year 
2010.

Solid wastes are made of components of many elements given in table I.6 (the 
net calorific values are given for comparison purposes as well). Table I.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 
I.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. 

I. ENERGY SECTOR

I.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 150oC) 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)oC and comes out on the surface with a temperature of (22-25)oC. 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 I.8.
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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 5.9x108-5.1x109 GJ;
Geothermal area of Ardenica where the water springs have a temperature of 
32-38oC and a water flow is 15-18 l/s;
Geothermal area of Peshkopia where there are some geothermal sources 
located next to each other. Water flow is about 14-17 l/s and the temperature 
is 43.5oC.

I.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.

I.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;
High values of electricity consumption for space heating. A strong tendency 
towards the increase of electricity consumption for space heating is becom-
ing highly evident more and more, although other possibilities to use alter-
native energy sources already exist. Electricity which is used for heating in 
households and services is the main reason why the power system is unable 
to guarantee a regular supply for other services besides space heating (such 
as lighting, electric appliances, different industrial operations and service 
sector);
Unrealistic electricity tariffs. Many studies carried out by international and 
local institutions indicate that the long term marginal cost of electricity 
generation / transmission / distribution, taking into consideration the new 
plants / substations / lines that will be constructed to meet the increasing 
demand, is approximately 9.64 US cents/kWh (Electricity Tariff Evaluation 
Module prepared by the World Bank in January, 2003 and the average tariff 
for 2003 is 6.24 US cent/kWh. The difference between marginal cost and 
average tariff still is subsidized by the Government and yet remains a con-
cern and it is foreseen to be such an barrier by the year 2007.  KESH Action 
Plan of 2003-2005 approved by the Albanian Government and the Donors 
recommends the gradually increase of tariffs in order to improve the finan-
cial situation of KESH. According to the Action plan the average tariffs for 
2003 are increased by 10% and for 2004 to be increased by 12.8%.

I.1.2 Policy and legal framework

I.1.2.1 Policy framework 

A National Strategy for Energy has been drafted and approved in June 2003 by 

•

•

•

•

•

•
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the Government of Albania according to the Decision of the Council of Minis-
ters, No. 424 dated 26.06.2003. The National Energy Strategy primarily aims at 
the restructuring of the energy sector based on market economy principles and 
developing a modern energy policy. A detailed plan of action also adopted on 
19 September 2003 by the Albanian Government follows this strategy.

The strategy for the development of energy sector is a document that analyses 
and recommends the future changes by the year 2015 that must be undertaken 
in the Republic of Albania, in order to increase the security of the energy supply 
and the optimization of the energy resources to meet the demand and achieve 
the sustainable development. It is the first national strategy, which address ex-
plicitly the environmental issues like greenhouse gas emissions and urban air 
emissions. The strategy addresses the recommendations provided for the ener-
gy sector under the Albania’s FNC. It is considered as a significant progress in 
mainstreaming the global environmental concerns into national sector planning 
and policy. This strategy is considered as an expression of the national demands 
which aim at sustainable development of the whole national economy and envi-
ronmental protection during the whole cycle of the energy sources utilization.

The strategy for the development of energy sector is an essential part of the 
NSSED. The Energy Strategy considers the country obligations in the frame-
work of the Regional Electricity Market in Southeast European countries, and 
international environmental conventions that Albania is a Party to, as well as 
the harmonization and converging of the energy sector development according 
to the EU Directives for the association of Albania in the European family.

The energy strategy analyses in details many key issues herein broadly dis-
cussed: should we focus more on imports in order to meet the future energy 
demands (construction of interconnection lines) or on the domestic generation 
(using the TPP or building new HPP, thus depending on climatic conditions); 
what should be the necessary steps for energy saving in the household, service 
and industry sectors; should we still continue to use electricity for space heating 
in private and public buildings (thus creating a deficit) or should we introduce 
alternative fuels (especially LPG); should we just import oil by-products, im-
port crude oil and rehabilitate Ballsh refinery to meet the future demands for oil 
by-products or build a new refinery; which is the best feasible position and ca-
pacity for hydrocarbons stocking; which is the best option for the penetration of 
natural gas in the Albanian energy sector and the necessary investments; etc.

The strategy for the development of the energy sector includes technical, finan-
cial, economic, legal, organizational, institutional and environmental aspects as 
well as the continuous training of the specialists in order to prepare the neces-
sary framework for an easy integration of the Albanian system into the regional 
and European energy systems. 

Specific objectives of the National Energy Strategy are:
	

Increase of the security and reliability of the energy supply in general and 
electricity in particular, in national and regional levels;

•
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Establishment of an efficient energy sector from the financial and technical 
aspects;
Establishment of an effective institutional and regulatory framework and 
restructuring of energy companies;
Increase of the energy efficiency in generation/production and final use of 
energy sources aiming a minimal environmental pollution;
Optimization of the supply system with energy sources based on the least 
cost planning principle with minimal environmental pollution;
Considerably increase of investments in the energy sector through capital 
enhancement by International Financial Institutions as well as private capi-
tal.

The strategy aims also at establishment of a competitive electricity market ac-
cording to the EU requirements for the electricity sector reforms (Directive 
2003/92 EU) and Albania obligations under the Athens Memorandums, re-
spectively (November 15, 2002) and (December 17, 2003) to support the en-
ergy sector integration into the Southeast Europe Regional Electricity Market 
and the interconnection with the Union of Central Transmission of Electricity 
(UCTE) network.

•

•

•

•

•
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Future energy scenarios are developed 
based on the well-known software 
namely Long -range Energy Alterna-
tives Planning (LEAP). (See Box I.5). In 
order to provide the necessary analysis 
and realistic recommendations for the 
energy strategy in the Albania’s condi-
tions, this general energy model was 
adapted. The software was developed 
to illustrate the different scenarios by 
2015 and the consequences of energy 
policies and their effects. The scenarios 
describe two limits within which the 
Albanian energy system will likely be 
developed. The scenarios describe the 
medium and long-term possibilities of 
the Albanian energy sector develop-
ment based on future technological and 
economic forecasts for neighboring 
countries with similar economic devel-
opment levels and climatic conditions.  

Some of the main directions that illustrate the future energy trends in Albania 
are as following:

The future energy system should be more consumer-oriented;
The future power system should be very diversified as regards the use of all 
energy sources and technologies;
The future energy system should be more decentralized;
More attention should be focused on the efficient energy use;

•
•

•
•
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The technologies selected to meet the demands should be based on the least 
cost planning principle, supply reliability and environmental protection;
The renewable energy resources (solar, wind, biomass and especially small 
HPPs should be stimulated for a maximal use of indigenous resources, 
based meantime on the least cost planning and environmental protection 
principles.

Figures I.8 and I.9 show two scenarios one for the total energy demand in gen-
eral and another for the electricity. As per the electricity demand, according 
to the active scenario by the year 2015, the energy savings are expected to 
be around 22.48% of the total energy consumption. The contribution in these 
savings by 2015 shall come from transport sector with 27.28%, industry with 
24.58%, agriculture with 24.67%, service with 17.86% and residential sector 
with 7.4% of the total savings, respectively. 

Figure I.11 shows electricity savings according to different energy efficiency 
measures and analysis shows a level of electricity savings of 3056 GWh in 
2015, with the main contribution from reduction of technical losses followed 
by savings in service, residential and industry.

•

•
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As per the CO2 emissions released from the energy sector the analysis shows 
that according to the active scenario a reduction of 4 million ton of CO2 will be 
achieved as a result of implementation of all energy efficiency measures and in-
creased share of the renewable energy sources utilization. Figure I.12 shows the 
reduction potential of CO2 emissions released from energy sector. The analysis 
demonstrates that the development of energy sector according to the Passive 
Scenario will lead to a growth of the energy consumption per capita by 38.1% 
(an advantage), but in the same time it will increase significantly the energy 
intensity by 14.1% (a disadvantage) in the year 2015.

The trend of both above indicators according to the Active Scenario is in the 
right direction because by 2015 the value of energy intensity is expected to be 
20.01% lower than in 2005 (an advantage) and the value of energy consump-
tion per capita is expected to be increased by 16.5% compared to the year 2005 
(an advantage as well). Therefore, all actions should be undertaken to ensure 
that the Albanian energy system is to be developed according to the Active 
Scenario. In other words, the Albanian economy will consume less energy to 
produce the same output unit becoming more competitive and gaining more 
markets, creating more jobs and providing a higher welfare. The trade deficit 
will be reduced as well enabling the use of financial means for different invest-
ments in the Albanian economy. 

The analysis shows that both indicators (CO2 emissions per capita and that per 
the produced GDP) will be increased for the Passive Scenario, demonstrating 
that this scenario is unacceptable from the environmental point of view. By the 
year 2015, the emissions per capita are expected to increase by 84.8% while 
the CO2/GDP indicator is expected to increase by 53.4% compared to the year 
2005. As regards the Active Scenario, a development towards the right direc-
tion is expected, accompanied by a decrease of CO2/GDP indicator by 19.3% 
and an increase of CO2/capita indicator by 20.5% compared to year 2005. The 
increase of the second indicator is not a positive sign, but it should be high-
lighted that the emissions are expected to be decreased by 64.3% compared to 
the Passive Scenario. 

I. ENERGY SECTOR
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As per the renewable energy, by 2015, according to the active scenario (Figure 
I.14) it is expected a higher ratio of renewable energy versus the total energy 
supply.

A set of measures to be undertaken which increase the energy efficiency in all 
consumption sectors are considered and analysed from the cost-benefit point of 
view as follows:

Substitution of electricity for space heating and cooking with LPG and 	
other alternatives;
Thermal insulation of the existing stock of public buildings based in a 		
new building code;
Promotion of the solar energy use for hot water supply in households 		
and services;
Promotion of the central heating and district heating and CHP in ser		
vices, industry and households;
Promotion of the efficient lighting in households, services and indus		
try;
Substitution of coal, fuel wood, residual fuel oil with heavy fuel oil in 		
boilers/furnaces;
Increase of energy efficiency for existing stock of boilers/furnaces in 		
industry and services;
Improvement of the power factor in industrial enterprises;
Promotion of public transport;
Increase of the energy efficiency in agriculture sector in general and irriga-
tion in particular;
Rising public awareness for the efficient use of energy in services, 		
households, industry transport and agriculture sector.

•

•

•

•

•

•

•

•
•
•

•
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I.1.2.2 Legal framework 

I.1.2.2.1 Energy Legislation

A legislative framework on energy in Albania comprises a relatively large num-
ber of different pieces of legislation at present.  However, it has to be empha

sized that until today there is no existent umbrella law that covers the primary 
objectives of the Albanian energy policy and basic principles for the whole en-
ergy sector in the long-term. On 26 May 2003, the Albanian Parliament adopted 
Law on Power Sector and has also expressed the willing to develop the Law on 
Energy Efficiency and Renewable Energy Sources. This draft Law on Energy 
Efficiency and Renewable Energy Sources fills the gap in the legal framework 
for energy sector in Albania.  Also the foreign investments legislation is ex-
pected to have an impact to the energy sector. A more detailed analysis of the 
current legislation is given as follows:

Law on Power Sector:  The Law on Power Sector, No. 9072 of May 2003, 
abolishes the above two laws and combine them in one.  This law guaran-
tees the conditions of electricity supply to the consumers, efficient function-
ing of electricity market and adjust better the Power Sector to the condition 
of market economy.  The overall aim of the Law on Power Sector is to 
enhance the economic effectiveness and the quality of services for power 
generation, transmission and distribution and to provide a transparent and 
comprehensive legal framework for the mentioned activities.
Law on Electricity:  The Law on Electricity, No. 7962 of July 1995, speci-
fies the conditions of the activity in the power sector and the rights and du-
ties of all natural and juridical persons involved in one of these activities.  
It also regulates the relationship between consumers and suppliers in terms 
of their basic duties and obligations.  The Law provides for operational and 
technical management of power network as well as for connections to the 
network and measurements of electricity.
Law on Regulation of Power Sector:  The Law on Regulation of Power 
Sector, No. 7970 of July 1995, provides for the establishment of the Energy 
Regulatory Entity (ERE) in the power sector and defines its duties.  Accord-
ing to this law ERE is responsible for tariff regulation and licensing in the 
power sector.
Law on Energy Conservation in Buildings:  This law, No. 8937 of Septem-
ber 2002, defines that the designing and construction of buildings should 
meet the necessary technical parameters for conservation, saving and ef-
ficient use of energy.  All buildings that will be constructed (after this law 
is effective), shall observe the normative volumetric coefficient of thermal 
losses (Gv), which means that thermal losses should be limited, as well as 
provide for a thermal installation for central or district heating.
Governmental Decree on Energy Building Code:  The Energy Building 
Code was elaborated since 1998 from the NAE in collaboration with the 
Albania-EU EEC and the other institutions of the sector.  The Governmen-
tal Decree, No. 38 of January 2003 approves it as “Norms, Rules and Con-
ditions for Design & Construction, Production & Conservation of Heat in 
Buildings”.

•

•

•

•

•
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Governmental Decree on Strategy of Energy:  The Governmental Decree, 
No. 424 of June 2003, approves the National Strategy of Energy until 2015.  
According to this decree, the Ministry of Industry and Energy and the NAE 
are appointed to update this strategy every two years.
Law on Electrical Police. Based on this law No.8637, of July 2000 a spe-
cialized executive body for controlling the enforcement of legislation and 
the use of electricity, namely the Electrical Police was established. The pur

pose of such a structure is to monitor and punish the abuses in the power 
sector; particularly the abuses with electricity consumption are highlighted 
as a necessity. 
Draft Law on Energy Efficiency and Renewable Energy Sources.  This Law 
has a special focus on promoting the energy efficiency and energy conser-
vation, creation of an energy efficiency fund, energy efficiency labeling, 
and promoting energy audits schemes.  It has been elaborated since Febru-
ary 2004 and is under reviewing process by different Parliamentary Com-
missions. It will be considered by the Albania’s Parliament at end of April 
2004.

I.1.2.2.2 Foreign investments legislation

Law on Foreign Investments:  The Law covers any kind of foreign invest-
ments in Albania and specifies the basic conditions for promotion and pro-
tection of foreign investments in Albania.  The Law provides for non-dis-
criminating treatment, full protection and dispute settlement in accordance 
to international standards.  According to Article 2 of the Law on Foreign 
Investments no foreign investments are made prior to authorization.  In 
addition, the foreign investor has the rights to employ foreign citizens and 
to transfer all assets that are related to foreign investments out of the terri-
tory of Albania.  A limitation to foreign investors is only imposed to land 
ownership rights.  Generally the Albanian Law on Foreign Investments is 
a tool that creates highly favorable conditions for the promotion of foreign 
investments.
Law on Concession:  The Law defines the legal basis for domestic and pri-
vate sector participation in the provision of public services and infrastruc-
ture through concessions and other arrangements (leasing, management 
contract, service contract, and so forth).  Among other sectors of economy, 
the law covers also the whole energy sector.
Law on Free Zones:  This Law provides for the creation of the free zones in 
which the investors are exempted from duties and taxes.

I.1.3 Overview of the work done under the Albania’s First National 
         Communication

Albania’s FNC is the first accomplishment of the Government of Albania as 
a Party to the UNFCCC developed under the UNDP-GEF project: “Enabling 
Albania to prepare its FNC in Response to its Commitments to UNFCCC”.  It 
consists mainly of: (i) a country report of GHG emission inventory for 1994; 
(ii) a GHG abatement analysis by the year 2020; (iii) a climate vulnerability 
study and adaptation options. 

•

•

•

•

•

•
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According to its FNC, Albania is a relatively low net emitter of greenhouse 
gases [7,061.45 Gg], where energy sector shows a significant contribution 
[44%] mainly due to the fuel combustion category, followed then by agricul-
ture [27.12%], and Land Use Change and Forestry (LUCF) [21.60%]; Waste 
[4.81%] and Industrial Processes [2.96%] (see Figure I.15). 

I. ENERGY SECTOR

Figure I.15:  CO2 (eqv.) emissions from
economic sectors [7061.45 Gg], 1994.

Estimates from the Albania’s FNC show that the CO2 is the most significant 
contributor [66%] followed by CH4 [30.49%] and N2O [4.19%]. The biggest 
share of CO2 emissions due to fuel combustion activities comes from the ener-
gy sector [62.95%], which itself contributes through the industry sector (manu-
facturing industry and construction) [35%], followed by the transport sector 
(road transportation) [27%], energy industries [20%] etc. The Albania’s FNC 
highlights the contribution of each fuel type towards the CO2 emissions coming 
from fuel combustion activities. Estimates show that the main contributor is oil 
[87.3%], followed by lignite [11%] and the last one natural gas [1.7%]. 

A relatively low level of CO2 emissions [1.97 ton/capita] is estimated. The main 
reason of that low level of emissions is explained due to the fact that more than 
90 % of electricity is generated by hydro energy sources. Emissions per GDP 
show relatively high levels [3758 ton/million USD] mainly due to the low level 
of productivity, out-of-date technologies and high level of consumption of elec-
tricity by the residential sector. 

Under the Albania’s FNC, specifically under the GHG inventory preparation the 
key source categories are estimated. Estimates are made based on IPCC Good 
Practice Guidance and Uncertainty Management in National GHG Inventories. 
The IPCC methodology prioritizes quantitatively the key sectors according to 
their significant contribution (up 95%) to the global warming potential. Two 
significant key source categories, which fall under the energy category, namely 
CO2 emissions from fuel combustion in industry [14.24 %,] and CO2 emissions 
from mobile combustion [11.24 %] are identified. Being the key sources these 
two categories remain an object of the quality improvement because of the 
missing activity data for years other than 1994. Activity data for both categories 
are characterized from variability among ‘90s due to the changes in the devel-
opment of transport and the industry sector. Actually, after the year 1990 both 
of these sectors passed through a drastic change: the road transport was charac-
terized by a rapid development while industry was characterized by a collapse 
and shifted from heavy to light, construction industries. These changes were 
reflected to changes in the fuel consumption structure and quantity by each 
sector. Activity data for each category were found for the base year (1994) only 
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and in aggregation form for the sector as a whole but this did not reflect the real 
situation. The need for disaggregated data and time series was highlighted7 by 
the national team of the GHG inventory because more accurate national GHG 
inventories means better national strategies to mitigate GHG emissions. 

Based on the predictions8 made through a baseline (business-as-usual) scenario 
for future emissions, it is expected that by the year 2020 the emissions total to 
be raised more than 5 times [37653 Gg]. The abatement scenario of emissions 
foresees the introduction and implementation of different options mainly fo-
cused on energy saving and energy efficiency measures. 

Referring to the GHG emissions baseline scenario, it is expected that most of 
CO2 emissions will be released from the energy and transport activities, which 
in 2020 will account for 83% of the total. Concerning energy consumption side, 
the Abatement GHG Emissions Scenario assumes the gradual implementation 
of energy efficiency measures in the industry, household, service and trans-
port sectors. Concerning the energy supply side, the share of renewable sources 
in Albania that has contributed about 18-22% in the primary energy balance, 
mainly due to the utilization of hydro sources is expected to be higher through 
the penetration of the solar energy as well.

A set of 22 GHG abatement measures for the energy and transport sector (see 
Box.I.6) is proposed in the frame of this study, which are then analyzed in terms 
of the cost and benefit. Even the rate of penetration is calculated. These mea-
sures are addressed in the National Climate Change Action Plan, which is a part 
of the revised NEAP already adopted by the Government of Albania in 2002.

7Attempts are being made on that issue through a regional project initiated by UNDP-GEF National 
Communication Support Unit and funded by GEF, namely: “Building capacities to improve the quality 
of the GHG inventories (East Europe and CIS)” 
8The methodology for scenario development is LEAP version 1995. 
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Figure I.16 shows the GHG reduction potential of the energy sub-sectors, ex-
pressed in million ton of CO2 equivalent. Predictions show that abatement mea-
sures introduced in energy consumption industries are expected to have the 
most significant impact on the reduction of GHG emission from six economic 
sectors taken into consideration. The industry is then followed by household 
and energy transformation sector. This shows once more that introducing mea-
sures in the demand side management gives more results in terms of the abate-
ment of GHG emissions than measures introduced in the supply side (energy 
transformation sector).     

The curve of the marginal cost versus total CO2 equivalent reduced can be seen 
in Figure I.17.

I.1.4 Take the stock of technologies currently in use

The following section provides a stocktaking analysis of the technologies cur-
rently in use in Albania such as those of electricity generation (HPP, TPP, solar); 
power transmission, distribution network, energy consumption (households, 
services, transport), and energy consumption industries. 

I. ENERGY SECTOR
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I.1.4.1 Hydro power plants

The Albanian power system relies practically only on hydropower plants (over 
90%) and therefore it is totally dependent on hydrological conditions, which 
means that it is vulnerable and unreliable. It is important to point out that the 
Drini River cascade production system can supply the installed yearly capac-
ity only if the cascade accumulation basins are refilled fully six times per year. 
During the last two seasons, water inflow was the lowest ever recorded, so re-
filling of the basins has been far below the requirements. In a normal year, total 
power generation would be about 4300 GWh (million kilowatt-hours). There is 
no new generating capacity, hydro or thermal, under construction, but there is a 
specific plan to construct a Combined Cycle Gas and Steam Turbine TPP with 
an installed capacity of 135 MW. Currently KESH has signed a loan agreement 
with the World Bank, the European Bank for Reconstruction and Development 
and the European Investment Bank of total amount of 112.6 Million USD. Al-
bania has a major hydropower potential of which only 35% so far are being 
exploited. The hydro capacity installed up to now is 1446 MW. The average 
production from hydro is 4300 GWh/year. Electricity generation and imports of 
Albania (GWh) for the period 1985-2000, are shown in Figure I.18.

I. ENERGY SECTOR

The three largest HPPs form a cascade with an installed capacity of 1350 MW 
on the Drini River in the north of the country: Fierza (4 x 125 MW) which acts 
as a head pond with a limited inter annual regulating effect, Komani (4 x 150 
MW) and Vau i Dejes (5 x 50 MW). At the following are described three main 
HPPs of Albania. 

Fierzë HPP is located in the Drini River Valley, near the village of Fierzë 
about 20 km from the town of Bajram Curri. The HPP was built in the 
period from 1971 to 1978. The Fierzë dam is designed as a zoned rock-
fill embankment dam with a clay core. The maximum dam height above 
foundation is 152 m. The reservoir created by the dam serves as the head 
pond for the Drini River cascade. With a total storage of 2.7 billion m3, it 
is adequate for annual regulation. The powerhouse with its four 125 MW 
Francis units is located at the downstream toe of the dam. Its average annual 
energy output is 1328 GWh. 

•
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The water intake system consists of 4 tunnels driven through the left abutment. 
For the discharge of floods, two spillway structures are provided, each con-
sisting of an intake tower and an adjacent outlet tunnel with a length of about 
800m.

Koman HPP is located in the Drini River Valley, between Fierzë and Vau i 
Dejës HPPs, and about 2 km from the Koman village. The HPP was built in the 
period from 1980 to 1988. The Koman dam is designed as a rock-fill dam with 
concrete facing. The maximum dam height above foundation is 115 m. The 
powerhouse with its four 150 MW Francis units is located at the downstream 
toe of the dam. Its average annual energy output is 1500 GWh. The water intake 
system consists of 2 tunnels driven through the right abutment followed by 4 
steel lining tunnels after the surge shaft. For the discharge of floods, two spill-
way structures are provided, each consisting of an intake tower and an adjacent 
outlet tunnel. Power factor is 29%.

Vau i Dejës HPP is located in the lower part of the Drini River Valley, about 
18 km from the city of Shkodër. This HPP was built in the period from 
1967 to 1971. The HPP comprises three separate dams, Qyrsaq, Zadeja and 
Ragam. The powerhouse with five 50 MW Francis units is located at the 
downstream toe of the Qyrsaq dam. Its average annual energy output is 880 
GWh. The water intake structure is incorporated into the gravity Qyrsaq 
dam body and 5 short outdoor pen-stocks connect it with the units. For the 
discharge of floods two spillway structures are provided, one is located on 
the Qyrsaq dam and the other one is located on the Zadeja dam. Plant factor 
is 40%.

Drini River is the first largest river system in Albania. As known, locations for 
the two additional plants have been investigated in completion of the hydro-
electric potential on the Drini River within Albania, i.e. Skavica upstream and 
Bushati downstream of the existing development.

Vjosa River is the second largest river system in Albania. Its upper catchments 
include areas in Greece’s Northern Pindos Mountains with high precipitation. 
Until now, the hydroelectric potential has not yet been exploited.  The Hydro-
geotechnic Institute established the latest river development study. After hav-
ing investigated numerous variants, the study defines 7 HPPs for the complete 
exploitation of the Vjosa River.

Devoll River with its maximum catchments area of around 3500 km2, located 
completely on Albanian territory, is the third largest Albanian River system. Its 
upper catchments is situated in the area around Korçë. Up to now the hydro-
electric potential of the Devoll River has not yet been exploited. 

Until the year 1988, in Albania are constructed 83 small HPPs, with capacity 
from 5 to 1200 kW; their total power capacity is 14 MW and in a normal year 
they can generate round 200 GWh of electricity. First of all, the aim of these 
HPP’ construction has been the electricity supply in the deep mountainous ar-
eas; nowadays all HPPs are connected with the country’s energetic system. 
These small HPPs are principally derivation types and they use sources and 
water running next to these areas.  Most of HPP’ machines and equipment are 

•
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supplied from the following countries: Austria, Germany, China, Hungary, Ita-
ly, some parts are also produced in Albania.  The turbines’ types of are Frencis, 
Pelton, and Banki.  The generators’ type is Sincron with low voltage.  Average 
age of these small hydropower plants is around 25 years old. 

The development of a program on the operation of existing small HPPs is a part 
of the energy policy of Albanian Government, while their privatization might 
put them again in efficiency. Taking into consideration their medium age (25 
years old), running hours of operation machines, maintenance, qualification of 
workers, and the transit period that our country is passing as well; for the most 
of small HPPs to put in use considerable investments are needed. From the 
studies already performed only 19 small HPPs could be economically refur-
bished at a total cost of USD 7.3 million. 

I.1.4.2 Thermal power plants

All the equipment of the thermal power plants is old, ageing and heavily cor-
roded. The plants are almost at the end of their technical lifetime and cannot 
be reactivated. Out of eight TPPs installed in Albania, only the power plant in 
Fier is still partially in operation. The eight stations consist of the two larger 
plants in Fier and Ballsh and six smaller plants at Tirana, Cërrik, Vlorë, Ku-
covë, Korçë and Maliq. Details of these smaller plants which are at the end of 
their technical life-time and out of service since long time can be seen in table 
I.9 below.

I. ENERGY SECTOR
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The Ballsh power station was built in the period 1974-1976 and is located on 
the premises of the Ballsh Refinery ARMO. The station is (since 1996) the 
property of ARMO and consists of four boilers (4 x 120 t/h) and two turbines (2 
x 12 MW). The plant provides only process steam for the nearby refinery and 
has already stopped working for electrical generation since 1996. According 
to the Lahmeyer Study dated June 1995, the Ballsh Power Station at that time 
was already in urgent need of rehabilitation. During the investigations in March 
2002, it was confirmed that no major investment or maintenance was done by 
KESH since that time therefore, the condition of this plant must be considered 
unfit for rehabilitation. 

The Fier Power Station was built in two stages. In the period from 1966 to 
1969, the first stage was build up and commissioned. This equipment is of 
Chinese design and consists of six boilers and a common steam header from 
which the steam is supplied to the five condensing steam turbines. Three cool-
ing towers and two chimneys are part of this first stage. The second stage, com-
missioned in 1980, is supplied by Czechoslovakian manufacturers and rated at 
60 MW. This unit is designed as “block system” and consists of one drum type 
boiler, one condensing steam turbine, two natural draft cooling towers, and has 
its own chimney. The efficiency of this unit is assessed to be better than that of 
the Chinese part due to the higher steam parameters (temperature and pressure). 
The total installed generating capacity at Fier TPP was 159 MW. The following 
table gives information on:

The net calorific value of the residual oil (with the Albanian nomination “Ma-
zut” or Residual Fuel Oil ) used as primary fuel was kept constant over the 
years. According to the information received from KESH, the average value is 
38.5 MJ/kg. This value is slightly lower compared with the international aver-
age of 39.8 MJ/kg. The Fier Power Station equipment is of Chinese design and 
consists of six drum type front-fired boilers with natural circulation (2 x 75 
t/h, 4 x 120 t/h, all 39 bar, 450°C) and five condensing steam turbines (2 x 12 
MW, 3 x 25 MW). The two smaller turbines are equipped with extraction points 
to supply process steam to the nearby refinery and fertilizer plant (100 t/h at 
10 bar/300°C, 80 t/h at 2.5 bar/180°C). However, the fertilizer plant has been 
closed down. The common supply steam header is equipped with a pressure 
reducing station, which can likewise supply steam to the refinery.

I. ENERGY SECTOR
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Fier is the largest TPP in Albania and the only one remaining in operation, 
however, only at an available capacity of 8 MW. The total operating hours of 
the boilers and steam turbines for the first stage varies from 100000 to 170000 
hours, while those of the second stage are approximately 28000 hours. 

American Company Harza together with the NAE and KESH has carried out a 
feasibility study for the rehabilitation of Czech unit according to international 
standards for air emissions. 

I.1.4.3 Solar energy   

Despite of the high potential of solar energy exploitation there are few exam-
ples of utilization of this technology in Albania. The largest system currently 
operating in Albania consists of three sets of panels totally 48 [m2] that are 
installed on the roof of the Hospital No 5 in Tirana to provide hot water supply 
for personal hygiene. 

Solar systems, designed for heating water, are made up of the following parts:

the solar collector area;
the hydraulic circuits and heat exchanger;
the hot water storage tank;
the back-up heating system.

The conventional “flat plate” solar collector consists of an absorber plate with 
its hydraulic circuits fixed behind a sheet of glass in a watertight case. As these 
collectors are used throughout the year an antifreeze fluid is generally required. 
Therefore, the solar installation needs to have two independent hydraulic cir-
cuits linked by a heat exchanger:

The “primary circuits” is the circuit flowing through the collectors using an 
anti-freeze heat transfer fluid;
The “secondary circuit” is the domestic hot water circuits flowing through 
the heat exchanger to the hot water storage tank.

	

•
•
•
•

•

•
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I.1.4.4 Power transmission system 

The Albanian Power System is experiencing serious operating problems due 
to insufficient development of its main-transmission and sub-transmission and 
lack of real rehabilitation and reinforcement of its facilities during the last fif-
teen years. This has significantly reduced the operating reliability and the qual-
ity of electricity supplied and has limited the exchange capability with neigh-
boring countries. The major existing problems are:

Overloading of some 220 kV transmission facilities, resulting in heavy 
losses, bad voltage profile and power outages;
Low reliability and availability in the transmission system, because it is 
very rigid and cannot operate according to the n-1 criteria;
Lack of possibilities to operate optimally and unbalanced reactive power 
requirements;
Most of the equipment in 220/110 kV substations are very old and suffering 
from poor maintenance and lack of spare parts;
Limitation in transmission network for exchange of electricity with neigh-
boring countries;
Outdated system control and very deficient communications facilities 
threatening the system safety and security.

The 220 kV substations are mostly of a classical layout with double busbar for 
220 kV and single busbar for l10 kV and 35 kV. Due to recent international fi-
nancing, some modern SF6-gas insulated switchgear is installed in a few substa-
tions. The old equipment as switchgears, disconnection switches, and voltage 
and current transformers causes many faults. The substations suffer by a non 
effective measuring system as well. In general the 220 kV transmission lines 
are fully loaded under normal conditions, except two critical lines as Elbasan1-
Elbasan2 and the Vau Dejes-Komani, which are overloaded during normal con-
ditions. During the peak load the n-1 conditions are not satisfactory, because of 
the overloading of many lines and transformers. In the same time the most of 
the installed transformers in the substations are working already fully loaded 
and some of them even overloaded.

Most of the equipment in the 220 kV substations is of older manufacture. Many 
substations as a result require substantial rehabilitation. However, spare parts 
are no available. Furthermore, there has not been adequate rehabilitation, re-
inforcement and development of the transmission facilities to meet current re-
quirements. This situation has persisted for fifteen years resulting in serious 
reliability problems and uneconomical operations. Therefore, the needs for re-
habilitation and reinforcement of existing substations, construction of other new 
220 kV lines and new substations 220/110 kV or 400/220 kV are indispensable 
and very important for short term upgrading and long term development of the 
main transmission network.

•

•

•

•

•

•
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I.1.4.5 Distribution networks, rehabilitation and upgrading program

I.1.4.5.1 Lines

The present power distribution facilities of Albanian Electric Power System 
serve over 715000 industry, commercial, and residential customers thorough 
Albania. The current population of Albania is around 3100000 people. The av-
erage number of users per square kilometer is approximately a third of typical 
populated countries, and the number of inhabitants per square kilometer about 
half. These lower users and population densities require greater investment per 
customer. The primary cables and overhead feeders of the distribution system 
are either 6 kV or 10 kV or 20 kV. The summary data of the medium voltage 
network (6, 10, 20 kV) for year 1999 are given on the table I.11 below:

I. ENERGY SECTOR

The distribution facilities are supplied primarily from the 110 kV and 35 kV 
sub transmission system, which in turn is supplied from the 220 kV and 110 kV 
systems. A small part of the distribution system is supplied directly from the 
transmission system 220 kV (transformation range 220/120 kV). This part of 
the distribution network is constructed after 1995.

I.1.4.5.2 Distribution

Present distribution facilities are in extremely poor conditions due to the long 
period of isolation as well as the poor economic conditions of the country. The 
distribution equipment obtained from the former Soviet Union up to the 1963 
and from China as well starting from 1963 is in the most part 30 to 40 years old 
and to a large degree obsolete. Extreme overload conditions resulted during the 
severe winter of 1992 and continue up to date when electricity for space heat-
ing is used extensively, which before had been restricted owing to the lack of 
electric heaters and other home appliances. At the same time, there was a wide 
spread tampering of the metering and supply facilities that lead to an estimate 
of 53% losses of the total supply to the Distribution System at the end of 1999, 
with about half of the losses being non technical. These conditions resulted in 
extensive damage to the distribution facilities, particularly in the main cite. Ap-
proximately 30% of the existing 110/10 35/10 and 110/6 35/6 kV transformers 
were destroyed, many substations were set on fire and a large number of low 
voltage (LV) cables were damaged. The technical losses of those facilities that 
remained in operation were and remain still four to five times higher than nor-
mal due to extensive loading conditions.

I.1.4.6 Energy technologies in household/service sectors

The energy consumption of the household/service sectors is divided into four 
parts described as basic energy uses with widely differing characteristics: space 
heating, air conditioning, water heating, cooking lighting and electric appli-
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ances. It is known that the domestic household/service sectors in Albania are 
one of the important energy consuming sectors. Their importance is highlighted 
by the fact of consuming large quantities of electricity, fuel wood, LPG and 
kerosene, which have contributed to the country’s last energy crisis. Up to 1990 
the supply and demand for heating, cooking, domestic hot water and fuels bal-
ance (mainly wood) were more or less in balance. After 1990s, there was a large 
reduction of fuel wood supplied by the state enterprises to the urban area. As a 
result there was an over cutting of trees (much of which illegal) overloading the 
electricity distribution system and causing huge problems to the environment. 

Due to the collapse of industries and the increasing energy consumption by 
households in particular, the demand for electricity, the household/service sec-
tors now occupies a growing share of the energy consumption that is more than 
60% of the total energy demand and 62% of the electricity demand. Another 
pronounced trend is that a growing share of the each individual household’s 
energy consumption is assigned to space heating, air conditioning (especially 
in service sectors) probably as much as 30-40% and at the national level some 
61% of the space heating demand is covered by electricity. 

Five variables are particularly significant in evaluating the demand for space 
heating and air conditioning: the household volume (which as known varies 
from the area of living and the height of the houses), the heating and cooling 
degree-days, the thermal conductivity of walls, roofs (adding the ventilation 
losses through windows and doors) and the heating hours. Statistics show clear-
ly that Albania is in the last position in comparison to countries with regard to 
the indicator of the living square meters area per capita. Houses currently being 
built on a self-basis rarely abide by the existing housing norms of height of ceil-
ings and surface use and are considerably larger than the average figures indi-
cated above. Of course a large house in volume and area will mean an increase 
of energy demand for space heating.
	
The thermal conductance of dwellings reflects the heat losses from the houses 
into the surrounding atmosphere and depends on a number of factors among 
which the most important are the surfaces (walls and roofs) in direct contact 
with the outside air, the construction materials, the size and characteristics of 
the windows and doors. Houses made of bricks and thick walls, typically the 
majority of Albanian houses, have thermal conductance ranging between 0.872 
[W/m3 K] for large buildings or apartments and 2.151 [W/m3 K] for detached 
single houses. The average approximate values for the early ‘90s are 1.51 [W/
m3 K] and 2.08 [W/m3 K], respectively in urban and rural areas, with an aver-
age of 1.86 [W/m3 K] over the whole housing stock. These values, however, do 
not account much for heat losses due to poor maintenance, holes in the walls, 
broken or inexistent windowpanes, etc. 
	
This may seem quite high as an overall average, but large apartment buildings 
are probably the only way to accommodate the strong urban inflow, short of 
introducing barriers to internal migration or creating sprawling slums to the city 
outskirts. With these assumptions the thermal conductance decreases by almost 
20% as an average over the whole housing stock to reach about 1.55 [W/m3 
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K]. The decrease will come essentially due to introduction of the new energy 
code for the new stock of buildings in the urban sector where increasingly large 
apartment buildings lead to an average conductance of only 1.22 [W/m3 K] in 
2010. On the other hand it is imperceptible in the rural sector where households 
continue to be large single-family units with thermal conductivity’s averaging 
a relatively high 2.09 [W/m3 K].

Albanian families are using electric radiators in the most of the cases for ensur-
ing space heating and DHW. 

I. ENERGY SECTOR

After 1990, there was a large reduction of kerosene and fuel wood supplied 
by the state enterprises to the urban area. As is shown in the following figure, 
Albanian families are using in the most of the cases electric stoves for cooking 
purposes. 

I.1.4.7 Energy technologies in transport sector

Up to the end of 1980s, the transport sector has been relatively unimportant in 
the Albanian energy scene, accounting for less than 15% of total final energy 
consumption. With the collapse of the economy in 1991, consumption of gaso-
line and diesel for road and rail transport remained stagnant. 
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Beginning from 1992 the strong increase in the road vehicle stock has been ac-
companied by a surge in transport activity and a very visible increase in energy 
consumption associated by a deterioration of the urban air quality. Transport 
sector is divided into two sub-sectors: passenger transport and freight transport. 
At the following table are given the stock of vehicles in each category: cars, 
buses and mini buses, heavy-duty vehicles, motorcycles and road tractors.

Albania has around 10000 km of roads. Of these 8000 km including all the 
major national roads are under the responsibility of the Ministry of Transport 
while the remaining 2000 km serve mainly to connect mining areas, forests and 
villages under other jurisdictions. Practically all roads, especially after damages 
of February-June 1997, are in very poor conditions and in emergence need for 
repair. If those repairs will take place, they will lead to a reduction in the rate of 
specific fuel consumption compared to current relatively high level, so signifi-
cant as to change the overall nature of the problem. Road passenger transport is 
divided into: cars and motorcycle, diesel cars and busses. In 1995, the activity 
level for road passenger transport was 2741passenger-km-capita. Shares for 
devices and energy intensities for road transport are given in the table below 
based on the statistical records of the Ministry of Transport and the NAE. 

Albania is one of the few countries where a policy of increasing railway trans-
port has been applied consistently over the last several decades. The length 
of railway lines, which was just over 200 km in 1970, was more than tripled 
during the course of the ‘80s to reach 720 km in 1990. After 1990 the pas-
senger transport by railway has dramatically dropped, because the state hasn’t 
provided enough funds for the maintenance and trains are very slowly and old 
fashioned. 

Albania’s sea transport is provided through four principal ports, (Durres, Vlora, 
Saranda and Shengjin) of which Durres is the most important. Since the mid 
‘80s a considerable effort has been made to create infrastructures for the use 
of inland waterways. Domestic transport by sea and by inland waterways ac-
counts for only a small fraction of passenger and freight transport within Al-
bania. Since 1990 sea passenger transport has exploded in the first place since 
the beginning of the emigration. Albania, in addition to Rinas, has four other 
airports located in the tourist areas and 6 airfields. Air transport has been stag-
nant until the political changes opened the country to international traffic. Since 
1990 to 1996 the air passenger transport increased rapidly, and it will continue 
to grow in the future due to the rehabilitation of Rinas airport, which began in 
1996 and as a result of plans to commence domestic air services. Shares of total 
end-use and energy intensity levels for 1994 are stated respectively in the fol-
lowing tables:
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I.1.4.8 Energy consumption industries

The main sub-industrial sectors are listed as following:

Extraction sub-sector, which includes mining of different minerals like coo-
per, iron, chromium, etc; 
Food, beverage and tobacco sub-sector, which includes food, beverage and 
tobacco industries;
Chemical and petrochemical industry, which includes plastic, fertilize, re-
fineries, medicines and other industries;
Building materials sub-sector, which include cements, limes, bricks, glasses 
and other non-metallic product industries;
Metallurgy sub-sector, which includes steel, Ferro-chromium, pure cooper, 
nickel, and aluminum products industries;
Other industries where are included: textile, leather, shoes, wood process-
ing, paper, pulp, and printing, manufacturing of electric and electronic 
equipment and other processing industries. 

Historically, Albania’s energy intensity in industrial sub-sectors has been very 
high. This means that the macro economic output normally denounced by the 
GDP, especially from the industry sector has been low compared with the over-
all energy consumption. The reasons are the same as for the other CEE coun-
tries which have been orientated towards energy intensive industries such as 
mining and metallurgy, and where energy prices have been prevailing low. In 
1985, due to the existence of a very energy intensive industry in Albania, the 
energy use per economic output was slightly higher than the average for the 
CEE countries. This level again was almost 5 times bigger than the average 
level of the EU countries. During the following 10 years until 1994 Albania’s 
situation changed radically. 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. 

The very low productivity of the labor evidenced previously makes the energy 
consumption per employee considerably lower in all sectors and end-users. As 
an average over all industry, energy consumption per employee is less than 
20% that for the state of the art technology. The ratio however varies very sig-
nificantly within the sector, from as low as 7% for building materials and paper 
and pulp, to as high as 81% for metallurgy. These results evidence the effect of 
the high labor intensity of Albanian industry in reducing energy consumption 
with labor quite clearly competing with energy, but only at a very low level of 
labor productivity. 

•

•

•

•

•

•
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9 cos j is the ratio between the active power and total power in each end user.

With the opening of the Albanian economy towards free market economy ac-
companied by industrial restructuring, technology, process and management 
changes, it may be expected that Albanian energy intensities in physical output 
terms will tend to approach the state of the art values. This will be a relatively 
slow process, however, and it seems unlikely extent of the scenario. The sce-
nario forecasts, which also attempt to incorporate changes in product lined up 
within each sector, vary widely with the sector end-user. 

The strongest changes are assumed to take place in sectors, which are the most 
distant from current of the art, such as glass and ceramics, metallurgy, engi-
neering and building materials where relative changes in energy intensity are in 
the order of 50 to 100%. Changes are both positive and negative reflecting the 
interplay of numerous factors among which the most important are the replace-
ment of old and inefficient technology and production process and the increas-
ing mechanization. Considering manufacturing and mining as a whole, the ratio 
of Albanian state-of-the-art energy intensities in physical terms decreased by 
about 18% for electricity and increased by about 22% for heat uses. Audits have 
shown very low figures of power factors (cos j)9  in the range of 0.55-0.7.

I.2 Criteria for assessment
	
As indicated in the introduction section of this report, the identification of the 
priority technologies and actions has gone through a view of the contribution 
that new technologies in different sectors might make to social, environmental 
and development goals. There are four factors and respective sub-factors al-
ready determined as criteria of assessment (Box I.7). 

I. ENERGY SECTOR

As indicated in the introduction section, 1 determines the maximum weight of 
factors and 100 determines the maximum score of sub-factors. 
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I.3 Selection of key technologies

As indicated in section 1.3, namely overview of the work done under the Alba-
nia’s FNC, a cost-benefit analysis of technology options/measures is performed 
for energy and transport sector.  

The package of technologies/measures already analyzed for the energy and 
transport sector under the Albania’s FNC have been screened and evaluated 
on the basis of above assessment criteria: (i) Development benefits; (ii) Social 
acceptability and suitability for country conditions; (iii) Market potential; (iv) 
Contribution to climate change.
 
A ranking process of the scored technologies has followed and a set of top 5 
technologies has been selected as key ones for intervention. These top 5 tech-
nologies should be in our priorities. However, the SNC will look at other tech-
nologies that are estimated of a lower score but easier, cheaper and faster to 
be implementing, such as #16, #19, #20 and # 22.  The evaluation matrix of 
energy technologies is available in Annex I, Table 1. The final selection table is 
presented below:  

I. ENERGY SECTOR
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1. Introduction of thermal insulation of households/service (public buildings) which use fuel wood, LPG,
electricity and kerosene as energy source to meet the energy demand for space heating;

2. Introduction of the combined heat and power plants in public buildings and private buildings (Hotels etc)
in service/industry sector;

3. Introduction of solar water heaters instead of electric boilers in households/service sector;

4. Introduction of public passenger transport with buses and trains instead of cars and mini buses;

The above table shows that the most significant technologies that really need to 
be addressed and implemented in Albania are: 

I.4 Identification of existing barriers and policy needs
	
A number of barriers that can hinder and remain challenges to the technology 
transfer process in energy sector in Albania are identified. They are identified 
through a broad consultative process with key stakeholders. These barriers are 
of different categories such as: economic, organizational, legal, information, 
awareness, etc.  Also policy needs in order to overcome these barriers are iden-
tified. In summary they are indicated in the following table:

10

10This law has already been drafted by the NAE and will be sent for adoption to the Parliament. 

I. ENERGY SECTOR



65

I.5 Selection of actions 

A package of policies and measures required for abatement of GHG emis-
sions have already been proposed under the National Climate Change Action 
Plan11developed under the Albania’s FNC. As indicated there, sector measures 
and policies are addressed. This package of measures is highly taken into con-
sideration during the phase of preparation of the National Energy Strategy and 
is fully reflected into the Action Plan11 for implementation of this Strategy.

Actions needed in the framework of the technology needs already identified for 
the energy sector in Albania are addressed in the form of project needs. There-
fore, a package of possible project proposals is designed by experts for each of 
the key technologies for energy sector. Each project idea consists of the main 
objectives, expected outcomes, linkages to the development priorities, potential 
stakeholders, respective barriers, GHG reduction potential, and financial cost. 
Titles of project ideas proposed for energy sector are as following:

Introduction of thermal insulation in households/service (public buildings), 
which use fuel wood, LPG, electricity and kerosene as energy source to 
meet the energy demand for space heating and air conditioning.

2.	 Introduction of DH and CHP systems in industry, service and households 
sectors to meet the energy demand for heating and electricity in Albania

3.	 Introduction of Solar Water Heating Systems in households/service (public 
buildings), which use electricity, LPG and fuel wood as energy source to 
meet the energy demand for space heating and air conditioning. 

4.	 Increasing the share of  public transport to the passenger transport in Alba-
nia

	
Detailed project ideas can be found in Annex II. 

1.

I. ENERGY SECTOR

11According to the Decree # 184, dated September 16, 2003 of the Council of Ministers, the National 
Action Plan for Implementation of the Energy Strategy is fully obligatory for all relevant and respon-
sible institutions.



66

II. LAND USE CHANGE AND FORESTRY SECTOR

II.1 Overview of options and resources 

II.1.1 Sector profile	

Albania’s forests cover 1030.230 ha roughly 36% of the total land area whereas 
pastures cover 14%. Forests consist of high stem forests [45%] and coppice 
[54.3%]. The single forest species occupy 72.3 % and the mixed species forests 
[27.7%]. According to their destinations forests are classified as production for-
ests, which have a share of 86%, and preservation forests [14 %]. In Albania, 
natural forests have a share of 91.2% and man made ones or plantations cover 
8.8% of the total.

At present, Albania’s area distribution after land use is as follow:

About 83% of the forest area is semi-natural forests originating from natural 
regeneration conserving the main species composition. There are also about 8.2 
% or 84,841 ha of virgin/primeval forests mainly localized on the northern part 
of Albania. The plantation or man-made forest area has been increasing until 
early ‘90s and afterwards stopped because of investments reducing composing 
actually around 8.8 % of the area.

The total pasture area at the moment is estimated at 415900 ha with a pastoral 
capacity of 1521 million heads. About 60 % of pastures have been transferred 
in use to the Communes; about 5.5% of total area is compensated to ex – own-
ers, whilst other areas, mainly summer pastures are under management of the 
General Directorate of Forests and Pastures (DGFP). Further needs for food are 
provided by forest areas through harvesting the green mass from certain types 
of trees.

There are no changes in the use of the agricultural area at the national level 
during the year 2002. The agricultural land fund has remained unchanged for 
the last ten years (699 thousand ha or 24% of the total area, 36 % forests, 15% 
pastures and 24% others). According to the data of the agricultural statistics, the 
area destined for agriculture has not changed in comparison to the year 1990, 
but in reality there is a considerable area not used for agriculture any longer; 
which has shifted the other areas. So, only 50% of this area is cropland and this 
land represents a real and stable fund for agricultural development. The other 
part, that is situated higher than 300 m from the sea level is very fragmented, 
with stones, with very few potential capacities for irrigation, is salted, eroded 
and with little feeding possibilities. More than 30% of the land is situated on the 
hills side: these are mainly pastures converted in new lands during 1970-1985. 
Regarding the location of the lands for agricultural use, these lands are mainly 
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extended on the sloppy areas and located in very high zones. More than 47% 
of the land is located higher than 600 m from the sea level and with some small 
exceptions like the Korca- Erseka plateau valley; other areas are very poor and 
infertile. 

The dynamics of the area destined for agricultural land, pastures, and forests in 
the period 1990/2000 are given in Figure II.1 as follows:

During the period 1990-2000, land categories have not changed much and the 
agricultural land stands for 24% of the total area, forests for 37%, pastures 
and meadows for 15% and other lands for 24%. The data show that an area of 
10,000 ha has changed destination: it has merged from the category ‘others’ to 
‘forests’. Although it’s a small area, this change speaks up significantly for the 
development of the communal forests. 

Concerning the area of the agricultural land per each inhabitant, our country is 
the last ranked in the region (about 2200 m2 per inhabitant). On the other hand, 
based on the fact that only 450000 ha of land can really be cultivated, which 
also corresponds with the de-facto cultivated area during the last decade, it can 
be concluded that one inhabitant is entitled to only 1400 m2, which renders 
Albania the most poor country in agricultural land. Moreover, even the fertile 
lands (especially in the west side of Albania) cannot be totally cultivated be

cause of the high immigration in these zones, the lack of supporting govern-
mental policies (e.g. credits) etc. 

The general situation of the Albania’s forests and land use is given as follow-
ing:

Until 1990, the arable land has been increasing and after diminishing. Ac-
tually there are around 120000 ha abandoned agricultural lands, which are 
refused even by farmers as inappropriate land to cultivate crops;
Despite of reforestations, the share of forests has been decreasing in the past 

•

•
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50 years because of deforestation made in order to enlarge the share of ar-
able land. A portion of considerable loss in forest area came as result of in-
appropriate government decisions as part of an autocratic decision to strive 
for food self-sufficiency, which resulted in the clearance of about 260000 
ha to create “agricultural and”. It was also impacted due to the change of 
the definition on “forest”. Afterwards, too much forest area is included in 
pastures;

There has been in the past and continues to occur a gradual but pervasive 
degradation of the quality of the resource base (loss in standing volume and 
overall productivity) over large areas of formerly productive forestlands. 
The current estimates show a total of standing volume of approximately 
82.3 million m3, a reduction of about 10% since 1950. Annual growth de-
spite relatively favorable growing conditions stands at about 1.34 m3/ha/
year, one of the lowest in all Europe; 

The pasture area has been decreasing until 1990 and after, increasing. The 
other area has been decreasing until 1990 by drainage of the inland water 
area and increasing by construction of the artificial lakes used for irrigation 
or electricity generation;

The drying of a considerable inland water area has increased organic soils 
with considerable CO2 reserves;

The mountainous terrain, different geological straits and tips of soil, over-
lapping of central European to Mediterranean climate are the main factors 
to have too much biological diversity in the ecosystems. Actually there are 
about 3250 plant species, from which about 330 species are shrubs and 
trees - the endangered species number is 130. 

During the former regime the forest estate was organized into 26 districts – 
based Forest Enterprises, each of which was responsible for preparing manage-
ment and utilization plans for the forest area under jurisdiction. Staffing and 
capacities at that time were actually quite effective in preparing these plans. 
Towards the latter years of the former regime the central planning authorities 
in need to provide raw material for the installed wood processing industrial 
capacities and to meet the fuel wood needs of an expanding population, often 
over –rode the exploitation limits and destined those amounts beyond the an-
nual cut allowance to be harvested. This has sled to a gradual degradation of the 
forest resource base particularly in the more accessible areas where there was 
also a fair amount of harvest by rural people to meet their own needs. In addi-
tion to forest enterprises, many districts had also forest harvesting and wood 
processing enterprises, which used to deal with all activities related to forest 
infrastructure, roads, harvesting and processing. 

After Albania’s shift to the market economy the forestry administration began 
the decentralization. The decentralization of forests and pastures management 
aims at accomplishing the transfer of state forests and pastures, their manage-
ment competencies inclusive, in use to the local government units. The decen-

•
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tralization process of forests and pastures management also aims at curbing 
further degradation and ensures overall development of forests and pastures 
through the participation of rural communities in their protection, improve-
ment and sustainable management, consequently in environmental protection, 
thus increase the benefits of communities and villages from the management of 
these natural resources. At present, the transfer process of forests and pastures 
to the Communes has been completed and respective management plans have 
been worked out for 127 communes with a total area of 322400 ha forests and 
58240 ha of pastures.

The primary responsibility for the management and development of the for-
estry and pasture rests with DGFP that is directly a subordinate of the Ministry 
of Agriculture and Food. A commission established under the authority of the 
DGFP is in charge of licensing the timber auctions participation to natural per-
sons and companies.

II.1.2 Policy and legal framework

II.1.2.1 Policy framework

A National Strategy and Action Plan for forestry and pastures have been de-
signed in 2001. The main objective of this strategy aims at the improving man-
agement structures, as well as forest and pastures employment control. The 
following six policy goals of this strategy are:

Maintenance of the integrity of forests and pastures;
Promotion of the sustainable management of natural resources;
Promotion of the transition to a market-driven economy;
Transfer the management responsibility on selected state forests and pas-
tures to the local government;
Improvement of the state management of production forests and the sum-
mer pasture resource base;
Development of recreation and tourism opportunities in forest and protect-
ed areas.

This strategy implies a series of well-informed choices among the various op-
tions to reach each goal.

Through the support of the World Bank Forestry Project, a process of transfer 
the Government managed forests to the Communes is launched.  In collabora-
tion with Food and Agriculture Organization (FAO) re-profile of the DGFP was 
carried out. 

In 1999 the former National Environmental Agency that on 2001 merged into 
the MoE, has developed a Biodiversity Strategy and an Action Plan. This strat-
egy was developed with GEF funding through the World Bank in cooperation 
with the Institute of Biological Research and the Museum of Natural Sciences. 
The aim of this strategy is to help the protection and re-establishment of the 
natural balance of landscape and biodiversity, and protection of all forms of 

•
•
•
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life including the natural and aesthetic values inside or outside the protected 
areas through promoting the sustainable use of those resources. The Biodiver-
sity Strategy addresses the forest category especially that under the protected 
areas.

From 1993-1996 a Coastal Zone Management Plan has been developed as a 
cooperation of Albania’s Government, the UNEP, the World Bank and the Eu-
ropean Union. Many natural coastal habitats have been destroyed by excessive 
drainage and land reclamation for agriculture, currently abandoned for practi-
cal or political reasons. The biodiversity component of the Coastal Zone Man-
agement Plan deals with the conservation and protection of sites of ecological 
and aesthetic values including forests. 

II.1.2.2 Legal framework

The transformation of the forestry sector from the centrally planned and state 
implemented model has necessitated major changes in the legal and regulatory 
framework for the sector. The most important of these changes is naturally the 
law on forests. A revised law “On Forestry and the Forestry Service Police”, 
No. 7223, is adopted on 13.10.1992. The ammendments provide for less em-
phasis on production from the forest and instead establish special importance 
on market orientation, attention to environmental issues and on sustainable 
management of forests.

Another important aspect of the legal framework concerning forests and pas-
tures is the Regulation No. 308 “On the transfer of Forests and Pastures into 
the use and management of Communes”, passed in January 1996 and currently 
under consideration for ammendments. This regulation provides for the criteria 
for such transfers, discusses the nature of the relationship between the State 
and the Communes and their rights and responsibilities, and applies the terms 
of use of these areas once transferred to Communes. Communes consider this 
regulation as the primary mechanism for implementing the innovative decision 
to handover forestlands with regard to the use, control and management. 

An inter-ministerial Task Force has been established and it has been very suc-
cessful in reducing illegal cutting and trafficking of wood. A Decree of the 
Council of Ministers, No. 648, dated 13.12.2002 is adopted in order to better 
control forests use. It aims at temporarily prohibition of woodcutting in forests 
excluding the woods for heating. 

A number of other areas of the legal framework are also pertinent to the under-
standing of the operational boundaries for the development of the forestry and 
pasture sector. They include local government, environmental protection, land 
legislation, tourism etc.

The legal framework relevant to the forestry and pastures is summarized in the 
Box II.1 as following:

II. LAND USE CHANGE AND FORESTRY SECTOR
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II.1.3 Overview of the work done under the Albania’s First National Com-
munication

Albania’s forest area is composed mainly of the broad leaf species, which are 
more capable to serve as sinks of CO2 emissions. The main source on biomass 
production and absorption of the CO2 emissions for 1994 are commercial for-
ests and deciduous broad leaf species.

Estimates from Albania’s FNC, show that the LUCF category has a share of 
21.60% against the net total of GHG emissions [7061.45 Gg], calculated for 
1994 as the base year.  

Estimates also show that in 1994 forests do not serve as a sink, but as a source 
of GHG emissions due to the bad management. Based on these estimates, the 
total carbon uptake has shown a value of 615.36 carbons Kt. The total biomass 
consumption, annual carbon content and annual CO2 emissions are found to be 
respectively 2054.76 dm Kt, 1027.38 Kt of carbon and –1510.73 Gg of CO2. 
The last negative value shows that there is more release of GHG emissions than 
absorption by forests (see Figure II.2). This happens due to the wood cutting 
process in Albania, which is higher (over three times) than the annual incre-
ment of forests. Despite of the high level of uncertainty concerning the activity 
data for this category, the biggest contribution comes from non-registered cut-
tings (illegal cuttings). 

II. LAND USE CHANGE AND FORESTRY SECTOR
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According to IPCC guidelines on GHG inventory preparation, the emissions 
from the fuel wood burned to meet energy needs has to be reported under the 
LUCF category. Since in Albania the tree cutting rates are higher than yield 
intake they are reported under the Energy category as well increasing its share 
significantly. Furthermore, the CO2 emissions from biomass burned for energy 
purposes are identified as a key source12. Estimates show that the share of this 
category represents 21.4%. This means that it needs to be taken into consider-
ation during the policy design process for the LUCF sector because policies 
and measures to reduce emissions from this category have a significant impact 
to the overall GHG reduction. On the other hand, this category is identified as 
the most significant one in terms of contribution to the overall GHG inventory 
uncertainty level. This is explained due to the missing data for illegal cuttings 
of trees in rural areas, which are not registered and reported elsewhere.

The baseline scenario13 developed for the LUCF category under the Albania’s 
FNC, for the baseline 1994 – 2020, shows that total CO2 uptake is expected to 
change from 236.24 Gg in 1994 to 1526 Gg in the year 2020. In 2020, the total 
emissions of released CO2 from burning of fuel-wood are expected to reach 
2940 Gg from 1871 Gg in 1994.

Experts have proposed a set of 13 qualitative and quantitative measures. Only 
three of thirteen proposed measures have been selected as key measures aiming 
at reducing GHG emissions in the LUCT category, starting from 2002 up to 
the year 2020. The selection is based on the criteria14 set for the assessment of 
mitigation technologies in the frame of the Albania’s FNC. Top three measures 
selected under the FNC of Albania for the LUCF category are the following: 
 

Integrate climate change concerns into the forest development strategy and 
other related strategies

Preparation of the forestry development strategy and action plan based at the 
sustainable development principle where implications by climate change are to 
be considered;

2.	 Increasing the forest area by reforestation.
The predicted reforestation area of about 15000 ha with an average rate of re-
forestation about 775 ha/year would lead to a reduction of the rate of decreased 
forest area from 1024.616 ha in 2001 to 993323 ha in 2020; 

3.	 Implementation of the forest improvement operations.                                            
Implementation of the coppice forest conversion using the same or fast-grow-
ing species to high stem forest in a forest area of about 100000 ha with an aver-
age annual rate of 5000 ha/year.

1.

12Key sources represent the main sub categories that have significant contribution (up to 95%) to the 
overall GHG inventory.
13Baseline scenario of GHG emissions from the LUCF category is estimated for years 2010 and 2020.  
The IPCC methodology is used for estimates. 
14A qualitative assessment has been made for the LUCF category under the Albania’s FNC. Criteria used 
under this phase were: (i) mitigation potential; (ii) economic impact; (iii) environmental (non-climate) 
impact; (iv) potential ease of implementation; (v) long term sustainability; (vi) consistency to national 
development goals; (vii) data availability for evaluation 
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According to the abatement scenario, assuming the implementation of the 
above three measures the projections of GHG emissions from the LUCF cat-
egory would be as following:

The total CO2 emissions would change from [–2732.72 Gg] in 2001 to an 
uptake of [2886.84 Gg] in 2020;
The total emissions of CH4 would change from [0.15 Gg] in 2001 to [0.29 
Gg] in 2020;
No emissions of N2O from LUCF. From [0.00 Gg.] in 2001 will remain the 
same [0.00 Gg] in 2020;
The total emissions of NOx would change from [0.04 Gg] in 2001 to [0.07 
Gg] in 2020.

II.1.4 Take the stock of technologies currently in use

As previously indicated, a National Strategy and Management Plan for the 
Development of Forests and Land exist and is object of revision every 10-15 
years. There is also some experience and capacities have been already built and 
developed. There exist institutions that have proposed, prepared and imple-
mented studies and research projects in different areas of forestry. Last years, 
in the framework of the forestry development project in Albania supported by 
the World Bank, the implementation of around twelve research projects and a 
monitoring program of the forest health situation have occurred.

Projects to regenerate the forests area by planting of more adapted species and 
the fast-growing species aiming at developing mix forests, directly by seed and 
by sapling plantings are well-known practices in our country. 

Thousands hectares of forests mainly oak forests have been rehabilitated by re-
stumping operations. Also, in order to increase their productivity, forests have 
been converted from coppice to high stem forests by co-senescence way of the 
same native species or by planting the more fast-growing species.

There are experimented some fast-growing forest species and some of them 
have resulted successful such as the poplar hybrids, Monterey pine, Douglas 
fir, seaside pine, while some others are in their way of experimentation. For 
some of them, even the planting possibilities on the considerable area have 
been studied. 

A lot of man-made forests have been created by plantings of Mediterranean 
pines (Aleppo pine-Pinus halepensis Mill, Seaside pine-Pinus pinaster and 
Stone pine-Pinus pinea L.) on the limestone geological formations and on sandy 
terns along the coastal area, and black pine (Pinus nigra Arn.) on the serpentine 
geological formations. The same could be said with poplars along the rivers on 
sandy terns. There are also planted some other broadleaf species like walnut 
(Juglans regia L.), chestnut (Castanea sativa L.), Sweet ball (Laurus nobilis 
L.) etc. There are areas with fast growing forest tree species like Black-locust 
(Robinia pseudoacacia L.), while some small area is planted with Monterey 
pine (Pinus radiate D.Don.), etc.

•
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Despite the good practices, in order to have the fodder for livestock husbandry 
during the cold season, farmers have always pruned oak tree and beech tree 
during the autumn season reducing too much the annual increment of forest in 
a forest area of about 275860 ha. 

The current legal and regulatory framework prohibits interventions to the for-
ests areas (no operations are eligible) without proposed and approved applica-
tion projects. Also the law on forest protection by fire has enabled the establish-
ment of the national service for forest protection by fire. However, there is an 
urgent need to improve such a service and strengthen their capacity building 
since the fires in the forests and pastures are foresighted to be increased and to 
be more intensive. On the other hand, there is little awareness related to risks of 
forest and pasture fires which brings the desertification of the territories. 

There is also still common in the rural area the practices of usage of wood for 
energy purposes (to meet the demand for space heating, cooking and hot water 
supply in the households). Therefore there is an urgent need to reduce wood 
consumption for energy by substitution of firewood with other non-fossil fu-
els. 
 
II.2 Identify criteria for assessment

The same assessment criteria as for the energy sector are used for the selection 
of the key technologies: (i) Development benefits; (ii) Social acceptability and 
suitability for country conditions; (iii) Market potential and (iv) Contribution 
to climate change. 

As indicated in the introduction section and energy and transport section, 1 
determines the maximum weight of factors and 100 determines the maximum 
score of sub-factors. See Annex I, Table 2.

II.3 Selection of key technologies

A ranking process of the scored technologies has followed and a set of top 4 
technologies has been selected. Four technologies are found as key ones for in-
tervention for the LUCF category. The evaluation matrix of LUCF technologies 
is available in Annex I, Table 2. The final selection table is presented below:  
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II.4 Identification of existing barriers and policy needs

Several barriers hinder the pathways and mechanisms of technology transfer 
in the LUCF category.  They are also identified through a broad consultative 
process with experts and key stakeholders. These barriers are of different cat-
egories such as economic, organizational, legal, information, technical, aware-
ness, etc. Specifically they are: (i) limited financial resources, (ii) inadequate 
information on the cost and potential benefits, (iii) limited technical capacity, 
(iv) absence of t policies and institutions to process, evaluate and clear mitiga-
tion projects, (v) uncertainty regarding quantity of carbon abated and its perma-
nence, (vi) low economic return for some technologies and (vii) relatively long 
period to release carbon benefits. In addition, the forestry sector faces land rules 
regulation and other macroeconomic policies that usually favor the conversion 
to other land uses such as agriculture and cattle ranching. Insecure land tenure 
regimes and tenure rights and subsidies favoring agriculture or livestock are 
among the most important barriers for ensuring sustainable management of for-
ests, which in turn ensures the sustainability of the CO2 emissions abatement.

II. LAND USE CHANGE AND FORESTRY SECTOR
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In non-Annex I countries mitigation measures under the LUCF category, like 
in all categories are going to be undertaken mainly in the basis of projects 
which will be funded by investors, bilateral and multilateral assistance agen-
cies, NGOs and foundations largely based in Annex I countries. 

Governments are going to play a critical role in promoting these projects and 
accompanying the process of the technology transfer between Annex I and Non 
Annex I countries. Governments control multilateral agencies as well as bi-
lateral development assistance. Some of the measures to be undertaken under 
such an assistance would be (i) support funding to the projects and programs 
through grants and low-interest loans for sustainable forest management prac-
tices, industrial plantations, protected areas and forest restoration programs; (ii) 
establishment of the forest monitoring and verification programs; (iii) provide 
funding for institutional and human capacity building and improving research 
and development capacities. 

The CDM offers a potential for facilitating technology transfer in the LUCF 
category. 

II.5 Define and select actions

A set of policies and measures for the LUCF category along with other catego-
ries have already been proposed under the National Climate Change Action 
Plan, developed under the Albania’s FNC. Actions needed in the framework of 
the TNA, already identified for the LUCF category in Albania are addressed in 
the form of project ideas. A package of possible project ideas is designed by 
experts, which clearly address each of the top 4 technologies selected for the 
LUCF sector. The list of project ideas proposed for the LUCF category is the 
following:

Identification of demand and supply for firewood in rural areas; 

2.	 Integrate climate change concerns and sustainable development into the 
Forest Management Strategies and plans;

3.	 Reforestation of an area of 100000 ha on refused agriculture lands using 
more capable species to absorb the CO2 and fast-growing species;

1.
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4.	 Monitoring of the fire situation to assess the more threatened forest areas 
from the climate change point of view and the desertification scale due to 
fires;

		
Based on the selected technologies, project ideas have been developed and pre-
sented in Annex II.

II. LAND USE CHANGE AND FORESTRY SECTOR
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III. AGRICULTURE

III.1 Overview of options and resources 

III.1.1 Sector profile

Albania is predominantly an agricultural country. Albanian economy is and will 
continue to be dominated by agricultural activity for many years to come. Ag-
riculture is a vital and one of the most important sectors of the economy, which 
provides a significant part of GDP - 54.9 %. In addition, the majority of popu-
lation lives in rural areas and is self-employed in agriculture sector, reaching 
about 52.7 % of the labor force. It accounts for 12.8 % of total exports. Crop 
production accounts for 48.1 % and livestock production 51.9 % of the total 
agricultural production. 

The rapid privatization and redistribution of land in 1992 and 1993 and the 
scrapping of all producer price controls accelerated agricultural growth. Land 
was distributed proportionately to every family according to size and was 
graded on the basis of irrigation, shape, renting and quality. The land market 
remains underdeveloped with some shape renting taking place, but few sales. 
Restrictions on the sale of land were removed since July 1995. Currently, there 
are no price controls or subsidies for agricultural products. Import and export 
quotas and restrictions have been removed. Owing to small farm size, farmers 
have only a small marketable surplus, lack access to credit and, thus cannot 
purchase the inputs required to improve productivity. 

Further increases are at present limited by small fragmented family farms of an 
average 1.4 ha; the low productivity of the farm technology and management 
systems; inadequate access to credit as well as input and output markets; and a 
predominantly subsistence approach to farming caused by risk aversion. Owing 
to population pressure and a lack of employment opportunities in other sectors, 
farm holdings are small and fragmented (on average four parcels per farm) and 
productivity is low. Farmers continue subsistence farming on diversified and 
extensive farms faced with the collapse of basic state services and the poor 
maintenance of basic infrastructure. Efforts to minimize risks are based on con-
tinued insecurity regarding land rights, lack of access to agricultural services 
such as irrigation and inadequate resources to invest in farm production. 

Agro-food industries have been privatized with the assistance of various aid 
programs, which provide credit, agribusiness management advice and exten-
sion services. About 52.7 % of the population is engaged in agriculture and 
related industries, which provide the main source of rural household incomes. 

A significant reallocation between crops and livestock took place by switching 
marginal cropland into pastures. Vegetable production is still increasing, while 
arable land devoted to grain has decreased. Industrial crop production remains 
still at a low level owing to the lack of agro processing markets for their prod-
ucts. Grape (for vine production) is steadily increasing. Pastureland has drasti-
cally increased whereas food cereals have lost importance since many years. 

The livestock is the part of agriculture sector related to the GHG emissions. 
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Even though small livestock production systems dominate the share of market 
and processed oriented – production is growing rapidly. The demand for live-
stock feeding stuff is increasing in this ever-growing sub-sector. Since the real 
possibilities to expand natural pastures are limited, the ever-growing demand 
for livestock feeding stuff should be met through improving production of for-
age crops like alfalfa, maize, etc as well as by using industrial by-products. 

Dairy production, including butter and cheese, went up as a result of newly 
established dairy industries. Consumption of animal products (meat and milk) 
and fruits and vegetables also rose. Consumption of traditional staple food (ce-
reals and bread) remained at the same level. For the year 2002, the Albanian 
consumer consumed on average: milk around 198 l/person, meat around 30,5 
kg/person and eggs 12 l/person. 

III.1.2 Policy and legal framework 

III.1.2.1 Policy framework

From 1992 to 1996, the agriculture sector has been developed in compliance 
with an “Agriculture Strategy” designed by the Government of Albania with 
the contribution of the World Bank (1992-1996) and for the period 1998-2001 
under the “Green Strategy”. The implementation of both strategies has enabled 
Albania’s agriculture sector, as one of the basic components of the integrated 
rural development, to pass through a long and proper direction way since the 
beginning of transition period towards market economy. 

Although the situation in Albania was not appropriate to face the drastic and 
very quick changes compared to the way that other CEE countries faced them 
many of substantial reforms have been applied, which include among other, 
privatization, land distribution, and liberalization of market and prices. Im-
portant investments accomplished so far on the rehabilitation of infrastructure 
have had an impact on development. The situation changed quickly due to rigid 
implementation of reforms, which brought about macroeconomic changes. The 
rural sector, not feasible and dominated by big state-owned enterprises and ag-
ricultural cooperatives, was transformed into fragmented rural sector character-
ized by thousands of small family farms that even though small and fragmented 
registered an increase in production.

The fast market globalization for agro-food production, as well as the process of 
regional and EU integration requires the adoption of Albanian agriculture with 
new conditions. The use of new technologies, which increase both production 
and income while respecting environment become imperative. It is the time for 
natural agriculture applied in remote areas and conventional one applied at the 
lowlands to be substituted gradually by sustainable agriculture as the alterna-
tive of the future for a safe food and a clean environment. For this reason a new 
“Strategy for the Development of the Agriculture and Food Sector” has been 
developed in 2003. It was designed and adopted as part of the NSSED. It aims 
at the consolidation of achievements of the agriculture sector and laying out the 
basis for medium and long-term development. It aims at a greater sustainability 
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of the reforms applied in this sector, further consolidation of the public invest-
ments for a sustainable sector and regional development. It also aims at the 
better utilization of the economic, social and financial resources to ensure the 
increase of the public and private investments in the fields of marketing, agro-
processing, food control and sustainable management of the natural resources. 
Food security remains a constant priority for the population, in particular in the 
remote areas.
 
The objectives of the Strategy for the Development of the Agriculture and Food 
Sector are in line with those of the Action Plan in the frame of Stabilization and 
Association Agreement, the MDGs, objectives of the Decentralization Strat-
egy through the transfer of management responsibilities of natural resources 
as land, forest, water etc., to the local government, and objectives of the other 
sector strategies like the Rural Development Strategy.  

Regarding the livestock production, the strategy aims at consolidating the 
achievements reached so far by building new production chains, in order to 
implement livestock racial program; increase production of the combined live-
stock feeding stuff, and carry our qualitative production and market checks for 
the last ones. 

III.1.2.2 Legal framework 

The legal framework15 regarding the agriculture sector directly or indirectly 
related to emissions released into atmosphere is relatively young, since 11 years 
from now. The new Strategy for the Development of the Agriculture and Food 
Sector opens the door to the improvement of the current legislation and devel-
opment of the new laws aiming to regulate the agricultural activities, which in 
turn will reduce the impact on the environment like the Law “On Land Pro-
tection”; the Law “On pure breeders and racial flocks in livestock; regulatory 
framework on livestock feedstuff inspection, for the certification of animals 
with racial values on the market and provision of minimum standards for the 
pet breeding”. The current relevant legal framework is summarized as follow-
ing:

15There are some relevant laws already mentioned in the Forests section like Law “On the meadows and 
pastures”, No. 7917, dated 13.04.1995, which are not repeated in this section.
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III.1.3 Overview of the work done under the Albania’s First National Com-
munication

Agriculture category is the second category that follows the energy one regard-
ing its share against the net total emissions of greenhouse gases in Albania. 
Estimates from Albania’s FNC show that the Agriculture category contributes 
with [1915.06 Gg] or has a share of 27.12% against the net total of greenhouse 
gas emissions [7061.45 Gg] calculated for 1994 as the base year.

CH4 is found to be the GHG that has the most significant contribution to the 
Agriculture category. Main source categories of CH4 emissions are enteric fer-
mentation with a share of 95% and manure management with 5.12%. Cattle 
category is the main contributor for CH4 emissions from enteric fermentations 
with 72.26% followed by sheep category with16.27%. 

N2O emissions are mainly released due to microbial processes in the soil, most-
ly by application of nitric fertilizers, which contribute with 84.81%. 

Key sources analysis shows that the category of CH4 from enteric fermenta-
tion is in the top of the key sources with a share of 22.49 %. Activity data for 
this category are much fragmentized. After 90’s, the state livestock farms and 
agriculture cooperatives were privatized and therefore the livestock breeding 
shifted from intensive to extensive. 

The baseline scenario developed for the Agriculture category under the Alba-
nia’s FNC for the baseline year 1994 to 2020 shows that by the year 2020 the 
CH4 emissions are expected to reach the value of 114.16 Gg, compared to 79.91 
Gg estimated for the year 1994.

The baseline scenario16 developed for the agriculture category predicts higher 
values of CH4 emissions from manure management systems, nearly 10 times 
higher [40 Gg] in 2020 compared to 1994 [4.08 Gg]. Also the scenario predicts 
higher values (around 10 times) for N2O emissions released from manure man-
agement systems.

The abatement scenario for agriculture category consist on a qualitative analy-
sis of a set of six measures and selection17 of two key measures as the most 
appropriate ones for GHG mitigation from the Agriculture category. The six 
measures proposed and analysed are listed as following: 

Improvement of diet quality and nutrient balance 
The improvement of diet quality and nutrient balance as part of the improved 
livestock management would considerably affect the amount of enteric meth-
ane. Low quality feedstuff is expected to produce a greater amount of methane 
per unit of production.

1.

16Baseline scenario of GHG emissions from the Agriculture category is estimated for years 2010 and 
2020. The IPCC methodology is used for the estimates. 
17A qualitative assessment has been made for the Agriculture category under the Albania’s FNC. Criteria 
used under this phase were: (i) mitigation potential; (ii) economic impact; (iii) environmental (non-cli-
mate) impact; (iv) potential ease of implementation; (v) long term sustainability; (vi) consistency with 
national development goals; (vii) data availability for evaluation
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2.	 Increase of the feed digestibility
This measure is expected to reduce the amount of released methane especially 
in dairy cattle. The proposed measure stands in compliance with the govern-
ment’s main objective in the livestock sector, namely increase production sup-
ply by improving the breed, enhancing feed and controlling disease.

3.	 Improvement of the animal genetics and reproduction.
Research has also identified that some animals emit less methane than other 
animals of the same species. It may therefore be possible to selectively breed 
animals that have this characteristic.

4.	 Reduction of the overgrazing pressure on marginal lands
The proposed measure takes into account the mobility (nomadic life) of the 
small ruminants of Albania. Therefore increasing of the nutritional values of 
the pastures would increase the productivity of the grazing animals and reduce 
the methane emissions.

5.	 Improvement of livestock manure management
The improved management of the livestock manures through the implementa-
tion of the appropriate technologies is considered as an efficient measure for the 
decrease of the methane emissions.

6.	 Increase of N fertilizer usage efficiency
This measure aims at matching the N supply with crop demand and conserve 
plant residues N on the production site, thus contributing to the overall reduc-
tion of NO emissions from the agriculture sector.

The selection process made under the Albania’s FNC concluded with the fol-
lowing two top measures: (i) Increase of the feed digestibility and (ii) Reduc-
tion of the overgrazing pressure on marginal lands.

III.1.4 Take the stock of technologies currently in use 

An inventory of the technologies that help in reducing the GHG emissions re-
leased from agriculture activities has been made under the TNA. The following 
technologies are assessed to be less GHG emissions ones:

Treatment of maize straw with urea-ammonia for feeding cattle

This low cost technology consisted in improving the feed digestibility through 
the increase of its crude protein content. The technology was largely imple-
mented in the livestock state farms during the 80’s and its purpose was some-
how to preserve the lactating cattle productivity throughout the dry season. For 
this purpose chopped maize straw was treated with urea 20-40 g some times 
higher dissolved in 500 ml water for each kg straw. The technology contributed 
in the reduction of the methane release as a consequence of the improved di-
gestibility. Currently few livestock breeders in the country are using the tech-
nology.

•
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Use of molasses blocks as feed supplement in cattle

In the southeastern part of Albania (Maliq Commune of Korca region) molas-
ses blocks have been used as feed supplement in cattle. This technology was 
related to the existence of a sugar beet processing plant in this area. Molasses 
was a major by-product of this plant and is a good, palatable and cheap source 
of energy for cattle. Since liquid molasses was difficult to be used in farming 
practices, the liquid form was put in moulds and solidified in blocks before get-
ting used. 

Composting of manure 

•

•

III.2 Identify criteria for assessment

As for previous sectors, the same assessment criteria are used for the selection 
of the key technologies: (i) Development benefits; (ii) Social acceptability and 
suitability for country conditions; (iii) Market potential and (iv) Contribution to 
climate change. Also the weight and scores remain the same: 1 determines the 
maximum weight of factors and 100 determines the maximum score of sub-fac-
tors. See Annex I.1, Table 3.

III.3 Selection of key technologies

For the Agriculture sector, a set of the following four technologies has been 
object of the analysis. They are more specific compared to the technologies/
measures analyzed under Albania‘s FNC. The GHG abatement technologies 
analyzed and ranked according to the set criteria are the following:  

Implementation of low cost bio-digesters for the manure processing in the 
farming system.

This low cost technology promotes the efficient use of manure in the farm-
ing system of Albania. The use of low cost plastic bio-digesters, apart from 
ensuring a better management of manure brings additional advantages to the 
economy and the environment (production of gas for cooking and effluent to 
fertilize ponds for fish, aquatic plants and crops). The most appropriate and cost 
efficient model of bio-digester appears to be the Taiwan model, which makes 

1.

18Aerobic - requires oxygen

Small scale composting has been 
a traditional way of manure man-
agement by the Albanian farmers. 

The decomposed residue has been sub-
sequently used as a soil conditioner. 
Research and studies indicate that com-
post usage can reduce fertilizer require-
ments by at least 20%, thereby signifi-
cantly reducing net GHG emissions.
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use of cheap polyethylene tubular film. The estimated cost for each device is 28 
USD and can be covered by the farmers themselves.

2.	 Implementation of anaerobic digester lagoon with methane gas recovery

Anaerobic lagoons are perhaps the most trouble free, low maintenance systems 
available for the treatment of animal wastes. This is particularly true for the 
coastal area of Albania where winter temperatures are mild permitting anaero-
bic digestion year around. The effluent from the digester is a valuable source of 
nitrogen for plants. Placing a cover over the lagoon for collecting biogas virtu-
ally eliminates odor from the lagoon. The collected biogas, which is up to 70% 
methane, can be a valuable source of energy.

3.	 Use of urea molasses nutrient blocks as a supplement in the diet of rumi-
nants.

This technology approach appears interesting for smallholder sheep and goat 
farmers. Albania is basically a small ruminants breeding country and introduc-
ing this technology would raise interest among breeders. Feeding trials have 
indicated a positive response in terms of weight gains in animals. No signs of 
toxicity due to urea have been observed so far.

4.	 The development of farming systems and practices that encourage efficient 
nitrogen uptake by plants and minimize loss of nitrogen through de-nitrifi-
cation, leaching, burning and other processes

The nitrogen fixation process offers a unique option for an efficient use of nitro-
gen fertilizers or organic amendments. In that respect Rhizobium bacteria, ei-
ther as established soil populations or added as legume inoculants make signifi-
cant contributions to the total nitrogen inputs. Therefore the use of technologies 
that would ensure the survival of Rhizobium bacteria from the point of seed or 
soil application to the time of seed germination would ensure the functioning 
of the nitrogen fixation process. Some of these technologies that hold potentials 
of applications are as follows:

Implementation of the user - friendly inoculant’s formulations and methods 
for application as seed dressing or direct to soil;
Inoculant’s products that are compatible will dry sowing that allow grower 
greater flexibility in sowing time;
Diagnostic tools for the rapid assessment of population densities of Rhizo-
bium bacteria in soil.

A ranking process of the scored technologies has followed and a set of top two 
technologies has been selected as key ones for intervention for the Agriculture 
category. The evaluation matrix of measures is available in Annex I, Table 3. 
The final selection table is presented below:  

•

•

•

III. AGRICULTURE



85

III.4 Identification of existing barriers and policy needs

There are many barriers identified for the transfer of the recognized key tech-
nologies in agriculture sector. 

The main barrier identified that needs to be taken into account is the lack of 
capital investment. The above technologies, especially the second one proposed 
will not be so easily transferred mainly due to the relatively high cost. Albania 
as a recipient country needs capital investment to access and adopt new tech-
nologies identified as appropriate to its conditions. This barrier may be primar-
ily overcome by grants or loans provided by international donors. However, the 
financial aid may need to be accompanied by the removal of institutional barri-
ers that hinder the process of technology transfer. The government can facilitate 
the process through incentives by regulating and improving institutions. 

Also lack of information and education remain as significant barriers of tech-
nology transfer for the agriculture sector. In developing countries there exist a 
lack of access to information and awareness of what technologies fit with their 
conditions and sources of information where they can find the appropriate ones. 
There is a need of information exchange on international technologies for over-
coming this barrier. The public role in education is crucial and well known and 
needs a lot of support. This could be mainly done by practical demonstrations 
through pilot projects.  

Another barrier identified is the lack of human resources to deal with technol-
ogy transfer in this sector. This barrier can be overcome though human capacity 
building and development, which also requires funding. 

The main role in the technology transfer process in agriculture sector belongs to 
the government. The government can promote effective modalities for the ac-
cess and transfer of technologies. Some of the most significant actions that the 
government can undertake are related to the resources mobilization for projects 
in the Agriculture sector that have a positive impact on climate mitigation, ca-
pacity building and development, research and development (R&D) focused on 
technological innovation and transfer, provision of incentives, dissemination of 
information on new technologies, etc.. Other players are international organi-

No Proposed technologies Points
1 Low cost bio-digesters for the manure processing 750
2 Use of urea molasses blocks as a supplement in the diet of ruminants 700
3 Anaerobic digester lagoon with methane gas recovery 500
4 Implementation of user-friendly inoculants formulations for promoting the nitrogen fixation process 400

Key technologies in agriculture

Low cost bio-digesters for the manure processing;
Use of urea molasses blocks as a supplement in the diet of ruminants.

The above table shows that the most significant technologies that really to be addressed
and implemented in the Agriculture category in Albania are:
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zations, which mainly facilitate the process through funding for institutional 
and capacity development, R&D, provide grants through projects, develop in-
formation systems for information sharing, etc. 

Private sector is also important in the technology transfer process. It can pro-
vide technical assistance to appropriate users on new technologies and promote 
cooperation on R&D activities directed at technological innovation and tech-
nology transfer for climate change. 

III.5 Define and select actions

Actions needed in the framework of the TNA, already identified for the Agri-
culture category in Albania are addressed in the form of project ideas. A pack-
age of two project ideas designed by experts clearly addresses each technology 
selected for the Agriculture category. The list of projects proposed for the Agri-
culture category is as follows:

Use of low cost bio-digesters for the manure processing in Albania’s farm-
ing system.

2.	 Industrial production of nutrient blocks for livestock feeding

Based on the selected technologies, project ideas have been developed and pre-
sented in Annex II.

1.

III. AGRICULTURE



87

IV.1 Overview of options and resources

IV.1.1 Sector profile

IV.1.1.1 Introduction 

After ‘90s, when the country started the way towards the market economy, the 
problem of solid waste become a concern because of the generation of large 
quantities of urban waste as a consequence of the rapid increase of urban pop-
ulation due to the irregular migration and commercial exchanges with other 
countries as well.

The reduction of waste generation at source and the disposal of waste in a more 
suitable way as concerns the environment are lastly taken into consideration in 
the new legal framework on waste. Along with the increase of waste genera-
tion, Albania faces also their inappropriate management. The municipal waste 
are not managed in a safe manner leading to serious concerns about their poten-
tial environmental risks such as contamination of soil, surface and ground wa-
ters with possible impacts to drinking water, inland and coastal waters; adverse 
aesthetic impact on the natural environment; risks of self-sliding of the amount 
of waste deposited over time; existence of contaminated areas from the treat-
ment and depositing of waste for many years which increases the cost of urban 
development and also presents serious health and environmental risks. 

Albania is not in the position to secure adequate funds for the introduction and 
implementation of modern technologies and disposal systems.

The composition of urban solid waste is one of the main factors influencing 
both: the amount and the extent of CH4 production within solid waste disposal 
sites. Municipal Solid Waste (MSW) typically contains quantities of degrad-
able organic matter. The content of organic substances in the total amount of 
waste generated in the country is high, which is a specific feature of the devel-
oping countries. 

The dumping sites are practically the only disposal system for urban solid waste 
currently adopted in Albania. The technologies used for the final disposal are 
those, which do not include methane recovery systems.

The main solid wastes produced in Albania are urban domestic waste, industrial 
waste and hospital waste. The country situation is characterized by the increas-
ing of the production of this kind of waste.

IV.1.1.2 Urban solid wastes

The increase of the generation of urban solid waste is the direct consequence 
of the products such as plastics, paper and cardboard, glass and cans. The in-
troduction of these kinds of materials does not only worsen situation of the 
disposal of urban solid waste from a quantitative point of view, but also from a 
qualitative point of view.

IV.WASTE
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Another essential fact is the present generation of waste per person and espe-
cially the tendency for the future. The essential information is that the present 
production of urban solid waste per person, which can be valued at about 0.7-
0.8 kg/day, tends to develop or increase towards the typical value of 1 kg/day 
of western European countries due to population growth and increase of the 
construction activities.

The reasonable estimated waste quantities for the near future will be 0.8 - 0.9 
kg/day/person, because it is foreseen a period of population growth and in-
crease in the construction activities, while it will reach the value of 1.1 – 1.2 
kg/day/person towards 2010.

At national scale, during 1998, approximately 520000 ton of urban solid wastes 
have been generated. The major five cities: Tirana, Durres, Vlora, Shkodra and 
Elbasan, contribute with about 44 % of the total production of urban waste, 
while Tirana, the capital, contributes with about 116000 ton, or 22 % of the total 
amount generated in the country.

The following table shows daily production for some prefectures in 1999-
2000.

IV.WASTE
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The composition of waste is one of the main factors influencing both the amount 
and the extent of CH4 production and release from solid waste disposal sites. 
Municipal solid waste typically contains significant quantities of degradable 
organic matter.

These facts bring to consider the serious effects such as the potential pollution 
of the water–bearing strata, air, the emission of gas, smells, etc. The dumping 
sites are practically the only disposal system for urban solid waste in Albania. 

IV.1.1.3 Industrial wastes 

In the past and up to now environmental problems deriving from industrial pro-
duction have not been taken into consideration. The types of industries existing 
in the country are those, which traditionally determine the serious conditions in 
terms of polluting emissions. Several chemical plants actually don’t operate, or 
operate at low capacity, but they are sources of pollution for the environment. 

The mining field has a great weight on the environment. Solid and liquid sub-
stances pollute rivers and lakes with chemical products. The quantity of indus-
trial solid waste discharged by the enrichment plants is estimated around 1.2 
million tons per year.  

The industrial waste, which contains toxic substances and are produced by the 
treatment carried out by mining, metallurgical and other kinds of industries 
are simply stored up in disposal sites without any preliminary treatments. In 
consideration of the fact that suitable waterproof measures are not carried out 
at the dumping sites, the water undergoes an uncontrolled contamination. The 
present moment that the Albanian industry is in limits the production of indus-
trial waste.
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IV.1.1.4 Hospital wastes

At present there are 51 hospitals in Albania. The quantity of hospital waste pro-
duced daily has been estimated around 2 kg per patient. From the data analysis 
it was estimated that around 7.3 tons of hospital wastes are produced every day 
in seven cities. This amounts to 2600 tons per year.

The waste and medications coming from infectious hospitals, or departments 
usually are treated in the hospital unit through incineration. The rest of the 
waste produced by the hospital is transported to the municipal dumping sites 
and are being disposed of the same as the urban solid waste that has been gener-
ated in the city.     
 
 IV.1.2 Policy and legal framework

IV.1.2.1 Policy framework

A National Waste Management Plan exists since 1998. The Plan has been de-
veloped under the EU PHARE Environmental Program for Albania. The main 
objectives of this Plan were: (i) Define standards and regulations for classifica-
tion and final disposal of urban and industrial wastes in Albania;  (ii) Reduction 
of soil and water contamination caused by the uncontrolled disposal of waste; 
(iii) Recover a series of degraded dumpsites; (iv) Mitigate risk to human health 
from inappropriate waste collection and disposal methods; (v) Identify and rec-
ommend appropriate waste treatment methods and financing plans capable of 
providing necessary investments.     

The National Waste Management Plan consists of the following components:

Waste management laws, regulations and standards;
Urban solid waste;
Industrial waste;
Hospital waste;
Improvement of contaminated sites;
Waste disposal systems and dumpsite design;
Selection of an appropriate disposal site;
Waste management proposal for major Albanian municipalities; 
Analysis and testing systems. 

According to the Plan, the whole collection, transport and disposal system for 
urban solid waste must be completely reorganized. This should also keep into 
due consideration the actual financial situation or resources. There are two type 
of interventions proposed in the Plan: the short term interventions and the me-
dium - long term ones. In the short term the priority would be given to simple 
technology interventions, because these interventions involve lower costs. It is 
recommended to construct a series of sanitary landfills and also to carry out rec-
lamations for the present plants. At the same time it will be important to carry 
out pilot interventions employing complex technologies, such as for example, 
small composting plants.  

•
•
•
•
•
•
•
•
•
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In the second stage, it will be important to carry out all those interventions 
which cannot be accomplished at the moment, because of the lack of financial 
resources, such as the completion of recycling and incineration plants, and sys-
tems such as the one for the differentiated collection of waste.

The subdivision of the national territory in collection basins has the substantial 
aim of having lower costs and also of improving the management of the ser-
vices themselves as much as possible. 12 different collection basins have been 
foreseen for urban solid waste. For each basin the carrying out of a sanitary 
landfill is foreseen in the short term. This system has been chosen both because 
it involves lower costs in comparison to other systems, and also because this 
kind of intervention can be carried out on a national scale, thus reducing the 
costs even more.

One of the main components of the National Waste Management Plan is the 
Plan Proposals. The most important points of these proposals are as follows:  

Prevention of waste production;
Recovery and recycling of the waste produced;
Safe disposal and reclamation of contaminated sites;
Re-organization of the public services; 
Construction of waste collection basins in the country; 
Institutional framework building and policy development;  
Waste management costs and financial instruments and resources.

There is a proposal to build environmentally sound landfills in six mayor cities 
of Albania, which has been approved by the Government in 1999, but the fund-
ing has not been available. Some sorting of the glass bottles, paper, cardboard, 
scrap steel, aluminum cans and small quantities of scrap cooper takes place. 
There is no information available about the people and companies that sort and 
reuse such waste.  

Since objectives of such a Plan are not fulfilled due to lack of financial and hu-
man resources, there is a strong need for the Plan to be revised.

The main institutions responsible for the waste management in Albania are the 
Ministry of Environment, the Ministry of Territory and Tourism, and Munici-
palities. 

IV.1.2.2 Legal framework

No specific law that regulates the release of GHG emissions from the solid waste 
management processes exists in Albania. The main Law “On Environmental 
Protection” No. 8934, dated 05.09.2002 guides the current legal framework for 
waste management. Waste issue is a central topic under this law. Starting from 
Article 21, there are a couple of Articles that address the waste issue. Article 20 
of this law, namely Waste Management addresses the aim of this action. 

•
•
•
•
•
•
•
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Another important law that follows the Law on Environmental Protection is the 
Law “On the Environmental Administration of Solid Wastes”, No. 9010, dated 
13.02.2003. The purpose of this law is to ensure the protection of environment 
and human health from the pollution and damage resulting from solid waste 
through their environmental treatment at every stage: creation, collection, sepa-
ration, protection, transportation, recycling, processing and elimination leading 
to waste reduction and the reduction of their hazardous and dangerous impact. 

There are also other Laws, Decisions of the Council of Ministers and public 
Regulations approved by the Local Government aiming to set rules on the land-
fills, on the transportation of wastes and on their disposal that fill in the current 
legal framework. A clear picture on that is given in the following box:

As of June 1999, Albania became a contracting Party to the Basel Convention 
on the Control of Trans-boundary Movement of Hazardous Waste and their Dis-
posal. The main objective of the Basel Convention is the Protection of health 
and environment from the negative impacts of the production, administration 
and trans-boundary movement of the waste in general and hazardous waste in 
particular. 

 IV.1.3 Overview of the work done under the Albania’s First National Com-
munication

The national GHG inventory for the 
base year 1994 pointed out that the 
share of waste sector to the overall 
GHG emissions from waste sector 
is 4.81 % or 339.65 Gg CO2 equiva-
lents. Estimates show that CH4 and 
N2O emissions released from waste 
category are respectively 13.94 Gg of 
and 0.152 Gg. The main source of CH4 
emissions is agriculture sector which 
has a share of 77.74 %, while the waste 
category contributes with a share of 
13.60 % to the total CH4 emissions. The 
net annual CH4 emissions are released 
by unmanaged landfills or dumpsites. 

IV.WASTE
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According to the baseline scenario in 2020, the annual methane emissions from 
waste sector (landfills) are expected to rise to 66917 Gg or around five times 
more compared with the base year, 1994.

Also the indirect nitrous oxide emissions from Waste Sector (human sewage) 
are foreseen to reach an amount of 0.267 Gg for the year 2020 from only 0.15 
Gg in 1994. Their contribution in terms of CO2 equivalent will be around 6% of 
the total GHG expected from the waste category in 2020.

The abatement scenario developed for the waste category under the Albania’s 
FNC consists on the following abatement options:

Reducing the generated municipal solid waste;
Recycling and composting in order to reduce the organic matter;
Reducing the quantity of organic material in land filling waste;
Construction of sanitary landfills with recovery gas system;
Construction of MSW  incinerator with energy utilization;
Construction of wastewater treatment (WWT) plants. 

Discussing over the criteria for screening options decided under the Albania’s 
FNC, the following are selected as more optimal:
 

Building new sanitized dumps and utilize the produced dump’s gas; 
Building a new MSW incinerator with energy use.

IV.1.4 Take the stock of technologies currently in use 

The dumping sites are practically the only disposal system for urban solid 
waste adopted in Albania. These disposal plants don’t have any drainage sys-
tem as regards the percolation effect or efficacious compacting systems. The 
technologies used for the final disposal of urban solid waste do not include dif-
ferentiation of wastes and methane recovery systems. Urban wastes are simply 
discharged. Existing landfills (actually simple dumpsites) do not have a system 
to protect groundwater against the leaching of hazardous substances. Few land-
fill sites for municipal disposal exist and they not meet the international landfill 
construction standards and health norms. They are major sources of surface and 
groundwater contamination, especially industrial waste landfills.

As per the industrial waste, the past industrial activities left Albania with a 
heavy inheritance in terms of industrial waste, which was not suitably disposed 
of but simply discharged on the territory. Because of the current situation in 
which Albania’s industry is, the industrial waste amount is going through the 
limits of production. However, due to the lack of devices to limit the impact 
on environment as well as appropriate and suitable technologies that are still 
obsolete, the industrial waste produced such as toxic gases, dust, waste waters 
are released without any kind of treatment.
 
As regards hospital waste, the waste and medications coming from the infec-
tions department and surgical department undergo incineration, in the Hospital 

1.
2.
3.
4.
5.
6.

1.
2.
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University Centre based in Tirana, by means of a plant which is located inside 
the sanitary structure itself, while the rest of the waste produced by the hospital 
is transported with special vehicles to the municipality dumping site. These 
wastes share the same density as the normal urban solid waste which has been 
produced in the city. 

IV.2 Identify criteria for assessment 

Selection criteria remain the same as for other sectors under assessment: (i) 
Development benefits; (ii) Social acceptability and suitability for country con-
ditions; (iii) Market potential and (iv) Contribution to climate change. 1 deter-
mines the maximum weight of factors and 100 determine the maximum score 
of sub-factors.  

IV.3 Selection of key technologies

Scoring of the technologies was the next step of the assessment followed by 
the ranking process. A set of top 2 technologies is found. Two top technologies 
have been selected as key ones for intervention for the Waste category. The 
evaluation matrix of technologies is available in Annex I, Table 4. The final 
selection table is shown below:

No Proposed technologies Points
1 Construction of sanitary landfills with recovery gas system 169.5
2 Construction of MSW incinerator with energy utilization 131
3 Construction of WWT plants 128
4 Recycling and composting in order to reduce the organic matter. 70.00
5 Reduce the quantity of organic material in waste landfill. 67.30
6 Reducing the MSW generated 67.30

Key technologies in waste category

1. Construction of sanitary landfills with recovery gas system
2. Construction of MSW incinerator with energy utilization

The above table shows the most significant technologies that really need to be addressed
and implmented in the waste category in Albania are:

This assessment brought the same technologies selected under the Albania’s 
FNC. 

Sanitary landfill is the system, which has the lower costs, and it is the only 
system, which can be suggested in the short-term and on the entire national 
territory. The cost of the plant per ton of solid urban waste does not decrease 
too much with the increase of the material and it does not require a minimum 
quantity of daily material. If the quantity is low, it is possible to construct a 
smaller plant or otherwise to extend its life span.  

On the other hand, the sanitary landfills presents the problem of the limited pe-
riod of its life, and especially the problem of the strong environmental impact 
during its working stage, which however, continues to show even after the end 
of its activity.
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At the moment the landfill does not appear too expensive, therefore the solution 
of the landfill is the most obvious and above all the easiest to be carried out and 
managed by local enterprises. The actual composition of municipal solid waste, 
generally poor with a low heat power, does not suggest using other technolo-
gies (e.g. incineration). 

As regards the technology of incineration, the investment cost of an incinera-
tion plant is much higher than the one of a sanitary landfill. Also, this kind of 
technology plant has high maintenance costs and needs technical preparation.

The present financial situation and the low profitability of the investments, 
which derive from the small dimensions of the plants makes it difficult to con-
struct incineration plants in the short and medium term. 

In the long term it might be possible to state that only the transport of the waste 
of the capital Tirana, which amounts 200-250 tons per day, would be able to 
reach the limit of the economic profitability for an incineration plant.   

From a technical point of view, in the present situation of the country, the short 
and medium term dumpsites or landfills is the only type of plant that represents 
an instrument at an accessible cost. 

IV.4 Identification of existing barriers and policy needs.

The main barriers identified for the waste category include the following:

Limited availability of funding: Collection and treatment of urban solid waste 
and water waste in general is highly expensive. The case of waste incineration 
is too expensive compared to the construction of sanitary landfills (see section 
IV.3). In addition, the cost of maintaining and upgrading waste management 
systems is relatively high. Therefore funding is a significant barrier for transfer 
of such technologies. At national level, the funding needs go beyond the gov-
ernment capabilities. Innovative financing schemes are necessary to remove 
such a barrier. 

Limited institutional support: This barrier is mainly linked to the scarce coor-
dination between the Ministries and institutions in charge of waste manage-
ment issues. A good management of waste requires good cooperation between 
national entities responsible for strategies, policies, waste collection, disposal, 
treatment, revenues collection etc. A clear-cut division of the responsibilities of 
various institutions on this issue is needed as well.

Lack of a revised National Waste Management Plan that along other issues 
must address the issue of GHG reduction and climate change implications. 
Policy, institutional framework and legal are crucial to the attraction of foreign 
investments in the waste sector. 

Lack of awareness: There is no awareness on the benefits of a good manage-
ment of waste from the GHG reduction point of view. 
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Lack of capacity building: This includes lack of technical training in both, state 
and private sector regarding the managerial aspects of wastes and also, lack of 
information exchange on the modern waste management systems, which are 
changing rapidly. 

Technology transfer in the waste category occurs predominantly along the 
government pathways with participation of both government levels, municipal 
and national. Experiences from other countries show that the key role of the 
government to the technology transfer in waste management will dominate in 
the future as well. The government role to design the right policy and legal 
framework supports and encourages the participation of the private sector, sup-
ports facilitates and encourages capacity building and in some cases provides 
incentives.

Lessons learned from other countries’ experiences have shown that waste sec-
tor can contribute to GHGs mitigation in ways that are economically viable 
and meet any social priorities. The technology transfer process in waste sector 
is underway even in Albania because of the continuing and growing need to 
provide and improve waste management services for the people. 

IV.5 Define and select actions

Actions needed in the framework of the TNA, already identified for the waste 
category in Albania are addressed in the form of project ideas. A package of two 
project ideas is designed for the waste category in the following projects:

Construction of sanitary landfills for urban solid waste management;

2.	 Construction of municipal solid waste incinerator with energy recovery for 
Tirana city. 

Project ideas can be found in Annex II.

1.
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V.1 Overview of options and resources 

V.1.1 Sector profile

V.  INDUSTRIAL PROCESES

The statistics of the last 10-15 years show a considerable decline of the heavy 
industry productions (metal minerals over 20 times, coal 50 times, oil and natu-
ral gas respectively 3 and 50 times, non-ferrous metallurgy over 100 times, 
chemicals over 70 times); cement and building materials over 3 times, me-
chanical industry over 50 times; light industry over 10 times; food industry 
over 10 times, etc. But meanwhile, it should be underlined that many industrial 
and energy products such as steel and ferrochromium, electricity, bricks, tiles 
and lime production, meat and milk by-products, refreshment drinks, clothing 
and leather production, despite many difficulties have occupied a large part of 
the market, playing an important role in the economy with a contribution of 
approximately 15% (or 360 Million USD) in the real GDP. During the last 10 
years, the stabilizing developments and increasing tendencies in the process-
ing industry are mainly based on the existing technology, with few positive 
developments. From energy consumption point of view, the industry continues 
to have very high intensity19. This means that the macro economic output nor-
mally denounced by the GDP (especially from industry sector), has been low 
compared with the overall energy consumption. The reasons are the same as for 
the other Central and Eastern European Countries (CEEC), which have been 
orientated towards energy intensive industries such as mining and metallur-
gy, and where energy prices have been prevailing low. Nevertheless, the GHG 
emission and respective abatement technologies from the energy consumption 
in industry sector are considered under the energy and transport section (section 
I) and would not be analyzed in this section.
19For each production unit in nature it consumes 0.1 toe/ton and for each produced monetary unit it 
consumes: 0.8 toe/thousand USD (which means that in order to produce a value of 1000 USD from 
industrial products the energy cost is 200 USD).

The analysis of the economic development 
during the last decade shows a decline of 
the contribution of the industry sector to 
the national development. In other words, 
the contribution of the general industrial 
production in absolute values of GDP is 
much lower than used to be before 90’s. 

After the political and social transforma-
tions, the property changes and industrial 
enterprise management, there is a tenden-
cy towards a new stabilized situation due 
to the establishment of the market econo-
my. During 90’s Albania’s industry sector 
has accounted for a steady 12% of GDP.

The main industry sub-sectors developed in Albania are metallurgy, chemical, 
building materials, mining, food/beverage/tobacco, textile/leather/shoes, wood/
paper/printing, mechanical and others.
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All of Albania’s industrial branches suffered from obsolete equipment, inad-
equate infrastructure, and low levels of worker skill and motivation. The equip-
ment inherited at the start of the decade had mostly been supplied first by the 
former Soviet Union and then by China, little of which proved internationally 
competitive when Albania opened to world markets. 

Referring to the Albania’s FNC, the following industrial sub-sectors are iden-
tified in Albania as responsible for the emission of direct and indirect GHG, 
therefore, they will be object of the analysis and consideration under this sec-
tion: (i) Cement production; (ii) Chromium production; (iii) Iron and Steel pro-
duction; (iv) Copper production; (v) Nitric acid production.

V.1.1.1 Cement production   

Albania is a country with a geological structure, which provides raw materi-
als for this purpose. A few factories are built for cement production in Tirana, 
Shkodra, Fushe- Kruje, Elbasan and Vlora, which have been working on their 
full capacity up to 1990. 
 
Altogether a production of nearly 900000 tons Portland cement of the trade-
marks 400 to 600 has been statistically registered. About 200000 tons are ex-
ported, meanwhile for special works are imported large quantities of white ce-
ment, hydraulic cement, etc. Technologically more advanced objects are built 
up in the 70’s in Fushe Kruje and Elbasan, but still with deficiencies regarding 
the elimination of the dust and CO2. After the 90’s the production of cement had 
some oscillations because of the delay of plant privatization process.

Nowadays, only the cement factories of Fushe Kruja and Vlora are working. 
Clinker material is imported in the first one, which is only grounded and packed. 
The dynamics of the cement production from 1994 to 2001 is as follows:

V.1.1.2 Lime production

After the year 1994 the production of lime had an annual growth, reaching out 
the point of 120000 tons per year.

Too many limestone furnaces have been built up in the area of Shkodra, Kruja, 
Tirana, Elbasan, Ura-Vajgurore, etc. Being so spearheaded and of a small ca-
pacity, their technology has been generally backward, except of those in Metal-
lurgical Complex of Elbasan and that of Soda-PVC plant in Vlora. Building up 
furnaces of opened type has caused higher emissions of GHGs. On the other 
hand, coal of poor quality has been used (in the past) and after the ‘90s with the 
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It’s worth highlighting that the emissions of direct GHGs are much higher in 
classical converters than those emitted from electrical furnaces, while the indi-
rect GHGs are quite eliminated in the second ones.

closing down of coal mines, these furnaces operated with combustible fuel of a 
very low quality like the dust coal, residues of naphtha and finally vehicle tires. 
There is a strong need for filtering and other equipment to control air emissions 
released from lime furnaces. 

V.1.1.3 Chromium production

Albania is one of the richest countries in chrome mineral sources. Quantities of 
1 million tons of minerals per year have been exported.

During the 70’s besides utilization of these minerals, the metallurgy plant of 
Ferro-chromium production was bult up first in Burrel and after that in El-
basan.

In 1994 the Burrel metallurgy plant started the reconstruction of one of its 
melting furnaces, converting it from the closed type to the opened one, intend-
ing the elaboration of the poor minerals, which in the same time decreases the 
possibility of the explosion and doesn’t have rigorous requests for the granular 
content of the first stuff. But the use of open furnaces causes less control of 
gas emissions from the melting zone. After 2000, an Italian company, namely 
DARFO gained the control of the mining and the industry of chromium pro-
duction. 

V.1.1.4 Iron and steel 

In Albania, iron and steel is represented by the production of cast iron and steel. 
The production of cast iron has begun in mechanical factories for their needs, 
followed by steel production at the Metallurgy Plant of Elbasan in 1976. On 
the ongoing of the process there have been some oscillations up to 1994 when 
the steel production started again using as raw materials mainly scraps, both 
gathered in the country and imported ones. After 2000, the Turkish company 
namely KURUM leased the melting furnaces of steel production. In the future, 
the company plans to import scraps from the region countries of the region.

V.  INDUSTRIAL PROCESES
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V.1.1.5 Copper production

The production of copper in Albania is known since ancient times from the 
elaboration of copper minerals. The industrial production has started in 1943 in 
Rubik of Mirdita Region (a rich area with copper mineral). In 1960 the melt-
ing plant in Gjegjan of Kukes was constructed and after that the one using the 
electrolyze process in Lac.

Metallurgical plants use classical methods. From the environmental point of 
view these methods bring high emissions of gases like CO2 and SO2 and less 
CO and NOx.

After the 90’s the copper production has fallen down continually and after the 
year 2000, the copper metallurgy doesn’t operate any more. 

V.1.1.6 Nitric acid production

The production of nitric acid is especially distinguished as a source of indirect 
GHGs. As of 1964, in Albania there have been produced two types of nitric 
acid: diluted 50-60% and concentrated 96-98%. Actually, the production of ni-
tric fertilizers stopped since 1994, mainly due to the lack of raw materials and 
methane gas.

V.1.2 Policy and legal framework

V.1.2.1 Policy framework

Until the beginning of 2004, no national strategy for the development of the in-
dustry sector existed. In April 2004 a National Strategy for the Development of 
the Non-Food Industry Sector in Albania is adopted by the Council of Ministers 
according to the Decision No. 269, dated 23.04.2004. 

During 2000-2001, the National Institutes of Metallurgy, Chemistry, Light 
Industry, and Wood & Mechanical Industry respectively agreed to develop a 
couple of strategic papers for the development of each industry sector under 
their responsibility. This first attempt aimed at analysis of the sectors including 
investments from the private sector. An analysis of the positive and negative 
factors that impacted their development was conducted as well. The aim of 
these documents was the privatization and transformation of these industries 
and creation of a favorable environment for the development of the private sec-
tor in these sub-sectors.

During the transition period many grants and funds from foreign donors have 
been used to facilitate the re-profiling and privatization of many non-food indus-
try enterprises. The first group that passed to the privatization was a few small 
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and medium enterprises (SMEs) of the wood, handicrafts, etc. Their privatiza-
tion consisted in the establishment of joint ventures with foreign partners. As 
regards the big enterprises, they first went through the physical re-profiling by 
the establishment of some smaller units that would help the better unitization 
in order to facilitate their privatization in a latter stage. Most of these big enter-
prises were under the responsibility of the local government. After the collapse 
of the non-food industry during the 90’s the reactivation has started thanks to 
the privatization of the majority of enterprises, which in turn brought a signifi-
cant flow of foreign investments. During 1998-2003 around 82% of the public 
ownership enterprises were privatized. In such circumstances the design of a 
national strategy for the development of the industry sector became a neces-
sity. 

The newly adopted strategy is an integral part of the NSSED. It covers all in-
dustry sub-sectors, except of food industry. It is a document, which shows the 
changes that have occurred in this sector in the course of the last years and iden-
tifies the pathways of development in a sustainable manner in the conditions of 
global market economy. The strategy aims at the transfer of the overall public 
ownership to the foreign and native investors through privatization or conces-
sions, which in turn will create the enabling environment for the reactivation 
and development of the industry sector in Albania. 

For the first time the document of the strategy identifies the chemical industry 
and those of leather treatment and metallurgy as the most significant and hot 
ones that cause environmental pollution at dangerous levels in the country. The 
strategy addresses the environmental protection and proposes the development 
and transfer of the environmentally friendly technologies.

V.1.2.2 Legal framework
	
Actually, alike in other sectors there is no law that explicitly regulates the GHG 
emissions released from industrial activities performed in Albania. The legal 
framework that currently regulates industrial processes addresses indirectly the 
phenomena. From the viewpoint of GHG emissions the aforementioned law is 
closely related to environmental protection legal framework, therefore both are 
listed in the box below:
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V.1.4 Overview of the work done under the Albania’s First National Com-
munication

Referring to the Albania’s FNC, the share of the industry sector to the overall 
Albania’s anthropogenic GHG emissions for the base year 1994 accounts for 
2,96 % or 206.01 Gg versus 7061.45 Gg of CO2 equivalents. 

The main source of CO2 emissions released from industry is the category of 
cement production. In 1994, CO2 emissions released from cement production 
activities were 118.8 Gg or about 60% of total CO2 emissions released from in-
dustry sector followed by chromium production with 43.89 Gg of CO2 equiva-
lent, iron and steel with 26.88 Gg of CO2 equivalent, nitric acid with 11.16 Gg 
of CO2 equivalent, and lime production with 4.5 Gg of CO2 equivalent.

Estimates show that N2O emissions released from industrial processes have a 
share of 3.77% or 0.036 Gg versus the CO2 equivalent emissions released from 
industry sector.  

As per the emissions of indirect GHG like CO, NOx and NMVOC for 1994, the 
industry sector has contributed with 0.21 % for NOx emissions, 0.04% for CO 
emissions and 1.23% for NMVOC emissions.

Referring to the baseline emission scenario developed for the industry sec-
tor, the cement industry will continue to be the largest contributor with around 
817Gg by 2020, while the total CO2 emissions coming from industry sector are 
expected to reach the amount of 992 Gg. The estimated amounts of SO2 and 
NMVOC emissions by 2020 are expected to be relatively small, only 0.6 Gg
and 1.19 Gg respectively. 

Due to the lack of statistical data and the fact that the contribution of industry 
sector to the overall national GHG inventory in 1994 and towards 2020 is not 
significant, the national team did not develop an abatement scenario for that 
sector. A set of measures as options to abate GHG emissions from industrial 
processes was analyzed qualitatively. 

V.  INDUSTRIAL PROCESES



103

V.1.4 Take the stock of technologies currently in use
	
V.1.4 .1 Cement industry

The technology in the factories of cement industry is mostly the classical tra-
ditional one (wet way), while only that of Tirana works in a dry way. The pro-
duced cement is of Portland type that is widely used in the buildings as an adhe-
sive hydraulic material, which gives to the concrete a high mechanical solidity, 
sustainable to the air, water and frosts. Limestone and argyles are used as raw 
material, which in some cases are replaced with furnace slag and silicate. 

Portland cement is being produced by grinding thin preliminary materials pre-
cisely dozed, and mixed up with water depending on the way of elaboration. 
Than, the material in shellac shape gets baked in a high temperature of 1400-
15000 C forming a solid material namely clinker. Portland cement is formed by 
grinding the clinker. The technology foresees also the addition of some supple-
ments of inert and hydraulic properties. The last process is packing and/or stor-
ing it in the bunker. The technology is wet or dry depending on the environment 
when the grinding takes place. The technology is classical of Chinese plants of 
years 1966 and 1968, reconstructed in 1972 and 1976.

V.1.4.2 Lime production

In Albania the lime is produced from the burned limestone. The process is de-
veloped in temperatures higher than 9000C in opened furnaces where the pres-
sure of CO2 becomes equal with that of the atmosphere. The technology is old, 
local, and without technological lines and machinery. 
	
V.1.4.3 Chromium production

Industry of Ferrochrome is constructed firstly in Burrel and after that in El-
basan. Reducing materials with carbon content such as coal and coke are also 
used besides chrome alloy minerals while melts like limestone, quartzite and 
bauxite are used as well. 

Firstly, chrome mineral is chopped in pieces of 300 mm in size and smaller. 
After that it gets mixed–up with combustible, metallurgical coke and the melts 
(quartz). Reduction reactions of oxides with carbon in the process of the ferric 
bounds continue with the inhalation of the heat so that an outer source of heat 
is needed. Nowadays, carbonic Ferrochrome is produced in the arc electrical 
furnace. The process of the Ferrochrome production consists of in the chrome 
and Ferro oxides reduction with carbonic adapter in chrome mineral.

The process of melting Ferro-chrome in Albania develops in the well-type 
closed furnaces (loaded with portions covering electrodes of the electric arc) 
where the mixture of chrome and coke chopped in 80 and 25 mm particles 
respectively, together with silica is inserted. The technology in Burrel and El-
basan is classical, imported from China in 1979.
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V.1.4.4 Iron and steel

Iron and steel are represented in Albania by the production of cast-iron and 
steel. First materials for production of cast-iron are ferrous minerals like hema-
tite, limonite, siderites and pyrites, which are mainly found in Middle and East 
Albania. The main process develops in the furnace where other substances such 
as melts of limestone and dolomites effecting in the creation of scraps are added 
while the burning substance is coke.

The process of production of cast iron is classical, producing a melting ferrous 
alloy with carbon content where the percentage of the latter is higher than 4%. 
Usually, in addition to production of cast-iron, the production of steel from 
cast-iron takes place. The process develops in the converter as a closed peer 
downward covered with heat shield material. Besides the melted cast-iron, 
other substances like melts, deoxidizes, refiners, and trashes are added. The 
technology of the production is Chinese since 1974-1976.

V.1.4.5 Copper production

The industrial production started in 1943 in Rubik. The industrial elaboration is 
based on utilization of copper sulphur mostly in the shape of chalcopyrite and 
chalcozine. 

In Albania the metallurgical production of copper is performed in the dry way 
(pirrometalurgy), melting the copper rich minerals with the combustible stuff, 
which are loaded in the melting furnace that is closed or opened. During the 
melting the metalline is earned. In these furnaces except the solid stuff, the oxy-
gen that blows downward performs the oxidation of sulphur and carbon in SO2 
and CO2. Besides metalline, the scraps are also separated. Meanwhile, the met-
alline is subdued under further processes in the converter oxidizing FeS, which 
turns into scraps in the presence of silica. CuS is than oxidized and passes fi-
nally into metallic copper, called blister with the rate of 98% cleanness.

The technology is classical with the water-jacket furnaces built since 1943 from 
Italian industry and reconstructed twice in 1952 and 1971 by Albanian engi-
neers. The further processes are the ones of thermal refinement profiting copper 
electronically, suitable for the processes of wires and cables production.
	
V.2 Identify criteria for assessment

The same assessment criteria20, weight and scores21 are used as for the previous 
sectors. 

V.3 Selection of key technologies 

Despite of its relatively low contribution to the overall GHG emissions, the 

20(i) Development benefits; (ii) Social acceptability and suitability for country conditions; (iii) Market 
potential and (iv) contribution to climate change.
211 determines the maximum weight of factors and 100 determine the maximum score of sub-factors.
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industry sector was considered along other sectors. For this purpose a set of the 
following three proposed technology options has been object of the analysis. 
The GHG abatement technologies analyzed and ranked according to the set 
criteria are as following: 

Steel production by using the stock of the scrap (country made and/or im-
ported from the region)

This way of steel production doesn’t consist in a new applied technology. This 
implies in fact the recycling process in steel industry, where as raw material 
might be remaining scraps. This process brings advantages to both the econo-
my and the environment by avoiding the process of minerals’ elaboration that 
will produce steel. An important problem to be considered is the right ratio in 
favor of non-oxidized scraps.

The use of hermetic technologies for cement production

This technology option consists in amelioration of the pollution indexes in-
troduced basically in the cement production process, which can be achieved 
through:

	 (i)	 The preparation of the base mixture through a mixing system;
	 (ii)	 Full computerizing of the production regime;
	 (iii)	 Change of the technology from horizontal to vertical hermetic 	
		  systems;
	 (iv)	 Introducing cleaning systems of technologic gases;
	 (v)	 The simultaneous production of the cement with betonies.

This practice is common for example in Germany where certain cement facto-
ries have also brought the decrease of cost production.

Small interventions in the main process of Ferro-chromium production

This branch of industry is particularly important for Albania due to huge min-
eral resources available in the country. The installment of a dust catch system 
(already present in one of the furnaces of Elbasan Metallurgical Plant) is the 
first intervention to be undertaken. The second step is modifying furnaces into 
a direct hermetic system of dust catch. The third step might be the installation 
of Duplex systems.   

A ranking process of the scored technologies has followed and top two tech-
nologies have been selected as key ones for intervention in the industry sector. 
The evaluation matrix of measures is available in Annex I, Table 5. The final 
selection table is shown below:  

 

•

•

•
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V.4 Identification of existing barriers and policy needs

Albania, as all developing countries and economies in transition suffer from 
many barriers that hinder the technology transfer process. In addition, most of 
these problems are proved to be present even in industrialized countries. Lack 
of capital to purchase the modern equipment is a major barrier for this sector 
followed by the high inflation rates and economic and political instability of the 
country, which increase the risk for foreign and domestic investors that in turn 
limit the capital availability.  

Lack of awareness about climate change, its impacts and human influences is 
also another barrier, which followed by the lack of information on less-GHG 
emission technologies, becomes a real constraint for the distribution and trans-
fer of technologies. 

Lack of skilled and trained personnel, especially in SMEs leads also to diffi-
culties in cases when new equipment is installed as most personnel are always 
busy dealing and maintaining production levels rather than installing the new 
equipment.

In addition to the above problems, inadequate policies and institutional struc-
tures to promote the distribution of modern technologies in industry sector is 
another barrier. Institutional barriers and policies influence the transition pro-
cess as well as the efficiency of the transfer process.
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V.5 Define and select actions

Top two technology options selected in section V.3 are addressed in the project 
ideas proposed (see Annex II). There are two project ideas proposed in this An-
nex as flowing:

Steel production by using the stock of the scrap

2.	 The use of hermetic technologies for cement production

1.
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CHAPTER II

CHAPTER II

TECHNOLOGY NEEDS ASSESSMENT 
FOR ADAPTATION TO CLIMATE 

CHANGES
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Introduction

TNA for adaptation to climate change is a continuation of the work performed 
under the Albania’s First National Communication on vulnerability and adapta-
tion. Unlike the Albania’s FNC the TNA for adaptation is focused on Albania’s 
coastal area rather than on its overall territory.

Why Albania’s costal area?

TECHNOLOGY NEEDS ASSESSMENT 
FOR ADAPTATION TO CLIMATE 
CHANGES

CHAPTER II

Albania’s coastal area is the most impor-
tant part of the country from the economic 
and human activity viewpoint. It generates 
a large number of services and goods that 
are valuable to the country. It has attracted 
many people and investors, especially for 
the tourism development opportunities. 

The vulnerability analysis under Alba-
nia’s FNC has indicated this area as of 
high vulnerability to current climate. 
Expected changes in temperature and 
precipitation patterns as well as the ex-
pected increase in the sea level are likely 
to impact significantly this area. This is 
the main reason that the vulnerability 
and adaptation team has decided to nar-
row the focus of assessment to this area.
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I.1 Overview of options and resources 

I.1.1 Profile of the coastal area

This area lies along the Adriatic and Ionian seas, the overwhelming part of the 
Western Plain, Albanian Rivera and the coastal area south of the country. 

The littoral has a surface of 10050 km2 or 35% of the country. About 75% of 
this territory is plains and hills, while the rest are mountains. This area includes 
14 districts, 119 communes (rural) and 30 municipalities (mainly urban). In 
2002 as compared to 1960, the number of cities covered by this area doubled 
from 17 to 34, while the number of villages grew 1.67 times i.e. from 624 up 
to 1044.
The southwestern coast of Albania lies on the Ionian Sea known for its depth. 

Rivera is the hottest part of the country. The 
Ionian coast, about 100 km long is mainly 
high and eroded. 

Mountains reaching up to 2000 m high 
dominate this coast. In various sectors they 
fall right into the sea. Erosion and the carst-
ic phenomena have created in some places 
carstic pits, only small part of which have al-
ready been explored so far. In the other parts 
landscape is completely different. Mountains 
are replaced by little plains (Borshi, Qiparo, 
etc.).

Some lagoons are situated along the sea-
coast. The main ones are lagoons of Kara-
vasta, Narta and Butrinti.

The total river discharge into the Adriatic 
Sea is of 25.6 km3. This water volume cor-
responds to a mean annual discharge of 814 
m3/sec or a module of 29 l/s/km2. The con-

tribution of the rivers discharging into the Adriatic Sea (95%) is very large in 
comparison with the rivers discharging into the Ionian Sea (5%).

The coastal area is a region with scarce water resources. The water module of 
this region is less than 10 l/s/km2. During the wet period of the year, the total 
annual precipitation in the coastal area is lower than in the other parts of the 
territory. Therefore there is a small contribution from this area to the water 
flow. The main water uses are: drinking water supply, industry, agriculture, hy-
dropower etc. The drinking water is taken mainly from groundwater resources 
(captured at springs or pumped from wells).

Agriculture has always been, and is still, the main resource of Albania and 
therefore of the coastal area where it is more developed. The irrigation network 
is yet suffering by direct destruction or by lack of maintenance. 

I. COASTAL AREA
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The coastal forest occupies only 33700 ha or 3.2 % of the total forest area of 
the country. The forest area along the Ionian coast covers 12700 ha or 37.6 % 
and that one along the Adriatic coast covers 21000 ha or 62.4 %. Forests have 
a standing wood stock about 2756000 m3 or 3.4 % of the standing wood stock 
of all the national forests. Over this territory everyone can see all the vegeta-
tion flats, beginning with oranges, olives and evergreen forests, continuing with 
deciduous forests, black pine, silver fir and Pinus leucodermus forests, with 
Mediterranean alpine pastures on the highest elevations.

The main forests are the mixed conifer and broadleaves forest in the Llogara 
region and single-species broadleaves forest in the Karaburun-Vlora district; 
the oak forest in Gradishta, Gjeneruk-Lushnje, Ishmi-Durres, Renci-Lezha 
and Shkodra; the Quercus aegilops forests in Mile, Kakome-Saranda, Himara, 
Karaburun and Tragjas-Vlora; the Mediterranean pine forests (Allepo pine and 
Stone pine) in Porro-Vlora and Fier districts and in Divjaka-Lushnje.  All the 
man-made forests, mainly based on Mediterranean conifers, are located along 
the coast as a shelterbelt to protect the crops from sea sale winds (Kume of 
Vlora, Seman coast of Fier, Spille and Golem-Kavaja, Bisht Kamez and Rrush-
kull-Durres, Fushe Kuqe-Lac, Tale, Kune, Vain, Shengjin-Lezhe and Velipoja-
Shkoder) and to green the territory (Saranda mountain); and shrubs which are 
mainly found along the Ionian coast [Demiraj etc. al., 1996]. Also some experi-
ments have been established by planting of fast growing and exotic species, 
such as the Monterey pine, red pine, eucalyptus species, etc. [Demiraj etc. al., 
1996].

During 1960-1990 the population of coastal zone grew by average 28429 in-
habitants per year, Meanwhile during 1991-2002, the rate of grow was 21217 
inhabitants per year, and the population density reached about 200 inhabitants/
km2.

In early 2002, the population of coastal zone was 2.15 times higher than in 1960 
and 7.5% more than in 1990. In 1990, the share of population of the coastal 
areas was 52% and 60% in 2002.

I.1.2 Coastal policy framework

Albania’s coastal area has been and still is in the focus of many studies and 
development strategies of relevant sectors. Despite of those studies that address 
climate change issues the rest do not take into consideration adaptation issues 
of this area as a consequence of expected climate changes. A short analysis of 
these studies and strategies is given below:

Coastal Zone Management Plan (CZMP) for the North and South Regions of 
Albania’s coastal Zone (PAP/MAP-UNEP, July 1995) and CZMP for the Re-
gion of Durrësi –Vlora (PAP/RAC, February 1996). This Plan analyzes coastal 
and marine pollution, inadequate water and waste management, over-exploita-
tion of natural resources, improper placement of structures and settlements, 
inadequate protection of and research on archeological heritage, inadequate 
protection of biodiversity assets, incomplete strategy for the tourism develop-
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ment, inadequate protection of architectural resources, incomplete legislation, 
etc. It also proposes response actions for the management of the coastal zone of 
Albania. All proposed actions in the CZMP are evaluated taking into account 
(i) biodiversity and environmental protection; (ii) tourism, conservation and 
cultural heritage; (iii) institutional capacity building. Climate change impacts 
and adaptation issues are not considered at all.

National Strategy for Development of Tourism. The strategy is adopted in 2002 
by Albania’s government. It is conceived in two parts. The first part, namely 
analysis of potential and crossroads emphasizes that Albania may use more 
than actually its resources in the favor of tourism. The second part describes 
the conceptual strategy and the developing program for Albania to be a future 
tourist destination. This concept asks for Albania to increase at full blast the 
sectors’ potential and to develop a sustainable tourism (in all sectors: cultural, 
social, environmental and economic)22. However, there is no consideration of 
the impacts and implications of expected climate change to this sector.

Implications of climate change for the Albanian coast (MAP Technical Reports 
Series, No. 98. 1996). This is a study performed under the UNEP Mediterra-
nean Action Plan (MAP) and completed in 1996. Its summarizes the very first 
efforts of a multidisciplinary task team to examine the possible consequences 
of increases in temperature and mean sea level and of the changed climate for 
the Albanian coast and to estimate its possible implications for the terrestrial, 
aquatic and marine ecosystems, population, land use and other human activi-
ties. This is also the first study performed in Albania on climate change phe-
nomena. 

Albania’s First National Communication to the Conference of Parties of the 
United Nations Framework Convention on Climate Change. This Report is per-
formed in the framework of the project namely “Enabling Albania to prepare its 
FNC in Response to its Commitments to UNFCCC”, funded by GEF and com-
pleted in 2002. Among other studies it includes a study on vulnerability assess-
ment and adaptation options. It assesses the impact of expected climate changes 
and measures to adapt them. The study, carried out in accordance with the IPCC 
guidelines of 1994, is focused on the assessment of the expected climate im-
pacts in hydrosphere, natural and managed ecosystems, energy, tourism, health 
and sanitation, and population. The study covers all the Albania’s territory. In 
order to investigate the likely influence of climate changes three time hori-
zons have been considered: years by 2025, 2050 and 2100. A set of alternative 
suggestions/recommendations that must be taken into consideration during the 
process of preparing the national strategies has been proposed guided by two 
main goals: (i) the promotion of sustainable development (with objectives: re-
gional economic development, environmental protection, equity); and (ii) the 
reduction of vulnerability (with objectives: minimize risk, minimize economic 
losses, increase institutional response).

Preservation of Mediterranean wetlands and coastal ecosystems (Narta/Karabu-
runi and Vlora). (UNDP/GEF, ALB/98/G33/1G/99). This is the national com-
22Tourism Development in Albania. May 2002
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ponent under the Mediterranean regional project that includes Albania, Egypt, 
Lebanon, Morocco, Palestinian Authority and Tunis. The project is funded by 
GEF and is designed to reinforce the legal and regulatory conditions, the insti-
tutional conditions and the tools required for the conservation of biodiversity 
under threat in the wetlands and coastal areas of the Mediterranean basin, at the 
regional level, as well as at the national and local level in each of the countries 
having ratified the Convention on Biological Diversity. After a detailed assess-
ment of the local threats to biodiversity on each of the selected sites, the project 
will identify and apply the innovative tools required for integrated manage-
ment, including particularly the use of land policies complementing the regu-
latory system and formulating adequate policies for wetland management. It 
will endeavor to develop those management systems and build capacity both at 
the national and local levels, and focus on awareness-raising, information and 
participation of the various stakeholders, especially at the local level, whose 
involvement in the project will create the conditions required for its success and 
replicable to other sites, along the national coastline and in the Mediterranean 
region. 

I.1.3 Overview of the work done under the Albania’s First National Com-
munication

This section summarizes some of the main findings of the vulnerability and ad-
aptation study performed under the Albania’s FNC as regards the coastal area. 

The expected changes are summarized in Table I.1.

Climate change scenarios for Albania lead to an annual increase in temperature 
up to 1°C, 1.8°C, 3.6°C respectively by 2025, 2050 and 2100 and a decrease in 
precipitation up to –3.8%, -6.1%,  –12.5% by the same time horizons. Sea level 
is expected to increase up to 20 -24 cm by 2050 and 48-61 cm by 2100.

Analysis of future scenarios on seasonal temperature and precipitation changes 
show that we may expect milder winters, warmer springs, drier autumn and 
hotter and drier summer. The expected severe summer with higher tempera-
tures (increase up to 4.1°C) and lower precipitation (decrease up to –27%) over 
all the territory, followed by the increase in drought duration, intensity and 
frequency may impact negatively in many sectors. The vulnerability caused 
by extreme events is evident even nowadays (an example in figure. I.2), so the 
expected increase in their frequency might cause irreversible damages if no 
necessary adaptive measurements will be taken.
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The most important vulnerabilities found under Albania’s FNC that might im-
pact especially the coastal area, are the following:

Decrease in the long term mean annual runoff, estimated to vary between 
9 and 23% by 2050 and wider limits by 2100 respectively would affect the 
surface water flow, reducing its amount;
Under the conditions when climate change would modify rainfall, evapo-
ration and soil moisture storage, the capacity of reservoirs and irrigation 
distribution systems will decrease more, therefore increasing the irrigation 
requirements;
Insufficient irrigation would be a more important restrictive factor to the 
yield crops for the years 2050 and 2100, if appropriate measures will not 
be taken for the rehabilitation, the maintenance and improvement of the 
conveyance and distribution systems;
Under reduced surface flow and increased evaporation, the storage of reser-
voirs will decrease, which will effect the energy production by hydropower 
stations;
Albania is heavily reliant on hydropower electricity production. A 20% re-
duction in natural water runoff was estimated to cause a reduction in power 
generation of 60%. Thus, a heavy reliance of hydropower may be good for 
reducing greenhouse gas emissions and improving air quality in Albania, 
but can increase vulnerability to climate change;
Because of the reduction of stream flows in the wetlands, western part of 
Albania would experience both increased demand and reduced supply for 
water, which would decrease wetland area;
Other consequences of expected warming include not only changes in total 
water amount and levels, but also erosion of riverbeds, and modification of 
turbidity and sediment load;
Water quality is expected to degrade. This not only due to climate changes, 
but also because of the new industrial and agricultural development. The 
main hot spots for this problem are the districts of Tirana, Fier, Korçë, Ka-
vajë, Durres, Vlorë, Elbasan and Berat; 
Agriculture may suffer from the reduction in the extent of arable land due 
to soil erosion and alteration. Changes might occur in the growth cycles, 
harvest time and the quality of the agricultural production, especially along 
the coastal area, owing to an increase in salinity due to the sea level rise and 

•

•

•

•

•

•

•

•

•

F

I. COASTAL AREA



115

intrusion of salt water into the soil; 
The expected changes are likely to bring about better living conditions for 
existing fish species or for the migration of others. The expected increase in 
salinity and sea water temperature could affect the inflow of nutrients from 
rivers or from the upwelling of deep water;
A set of important impacts is specified in forestry. Eu-Mediterranean ev-
ergreen forest of Lauretum flat (Lw- warm Lauretum) would adapt to the 
expected conditions (temperature and precipitation) and would spread to 
higher altitudes, up to 150 m by 2025, 275 m by 2050 and 500 m by 2100. 
Eu-Mediterranean evergreen forest mixed with deciduous tree of Laure-
tum flat (Lm- middle Lauretum) would adapt and spread to higher altitudes 
about 150 m, 250 m and 500 m respectively by 2025, 2050 and 2100. etc.;
The forest species that resist against high temperatures and severe long dry 
seasons would be able to over live. For those that need moisture (silver 
fir, etc.), the danger of being limited in distribution or disappearing does 
exist. Species that produce many small seeds and have a high distribution 
potential (Pinus etc.) would be able to survive and to spread at sea level, 
whereas oak species, which produce big seeds would occupy new areas but 
very slowly;
Climate change may also affect the supply of energy from solar and wind 
power. A likely increase in the global solar radiation and the hours of sun-
shine will lead to an increase of potential for solar energy use in different 
energy services. The increase of the wind speed up to 1.3 to 2.3 % related 
to the period 1961 – 1990 by 2050 and 2100 respectively might be of in-
terest to think about introducing wind energy in the energy schemes in the 
future;
Shortage of drinking water of adequate quality could be especially keen 
during summer. As a consequence, an increase in contagious diseases cases, 
digestive system diseases, etc., is expected;
Increase in temperature would not affect the physiological and compensa-
tory system of healthy people. Thus, age groups like: babies, children and 
elders where the decrease in compensatory system is common, will have 
changes in their health condition, which would cause higher incidence of 
some diseases influenced by atmospheric changes. The infections in the 
respiratory system will be the most visible.

The sea level rise of 48-61 cm by 2100 might impact to:

Direct flooding of coastal area. With increasing sea level rise, flooding will 
be intensified both directly by the sea and indirectly by changes in water ta-
bles. The beaches belonging to the areas affected by land subsidence (those 
of Shëngjin, Kune-Vain, Tale, Patok, Ishëm), and a substantial number of 
fields (drained in the late ‘50s and early ‘60s.) will be swept over by floods. 
Likewise, these floods will find their way into important segments of the lo-
cal and national roads (including a part of the new road Fushë Krujë-Lezhë 
running through the former Lac swampland);
Increase in the salinity of aquifers especially for the coastal area would im-
pact the potable water supply sources (located in Lezha and Laç plains), as 
well as many lodging and tourism structures which have been, and continue 
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to be built along these beaches;
Floods will partially affect the beaches situated in the territories undergoing 
elevation (those of Durrës, Golem, Divjakë, Himarë, Borsh etc.), in addi-
tion to the tourism infrastructure. The same lot is expected to be suffered 
by agricultural land (in the former swamps of Durrës, Myzeqe, Narta, Vrug 
etc.) as well as dwelling centers and rural infrastructure which reach up to 
50 cm above the sea level; then the entire dwelling places, hotels, roads 
and agricultural areas etc. situated in the lower zones of the Adriatic coastal 
line (excluding the territories under the effect of raising movements) will 
be flooded;
Natural communities associated with such areas are expected to move in-
land. However, certain communities including existing coastal dunes, saline 
marshlands and wetlands are likely to reduce their surfaces and, although 
new dunes, marshlands and wetlands may gradually form elsewhere;
Infrastructure such as sewers, water supply, electricity and other service 
could be flooded and corrosion of pipes and intrusion of seawater into pipes 
and sewage systems will occur;
Sea level rise will impair estuarine water quality in other subtle ways, con-
tributing to the degradation of in situ conditions for aquatic biota (e.g. in-
creased temperature results in lower dissolved oxygen) and increasing the 
health risks of the populations dependent on withdrawals of fresh water 
from the rivers;
Sea level rise, by directly influencing the increase in the ground-water lev-
els and composition, would limit the growing of some forest species that do 
not like the moisture and salt along the Adriatic coast;
Coastal tourism is expected to suffer the vulnerabilities caused by sea level 
increase. The possibility for new beaches to create (in a natural way) does 
exist, but building a new tourism infrastructure would require huge invest-
ments. 

A set of adaptation options for each sector has been identified. A long list of ad-
aptation options for every sector is already identified under Albania’s FCN tak-
ing into account two main objectives (i) promotion of sustainable development 
and (ii) the reduction of vulnerability. The adaptation options are identified tak-
ing into consideration the principles such as prevention of loss, tolerating loss, 
sharing loss, changing use or activity, changing locations, research and restora-
tion. The most important options are defined by a detailed selection procedure 
(using the screening, effectiveness and multi criteria analysis)23. 

The adaptation options proposed for each sector under analysis are given as 
following:

Water resources:
Modification of existing physical infrastructure;
Construction of new infrastructure;
Water pollution control;
Improvement of the monitoring and forecasting system for flood and 
drought;  
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 23Draft “Vulnerability Assessment and Adaptation Options”
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Drafting and approval of new legislation for water use; 
Setting a real price for water use; 
Implementation of the Integrated Coastal Zone Management.

Natural ecosystems:
The establishment and maintenance of protected areas (in situ conserva-
tion);
The active management of wild populations outside of protected areas (in-
ter situ management);
The maintenance of captive populations (ex-situ methods);
Monitoring of species.

Agriculture:
Afforestation and the setting up of the barriers to protect the arable land 
threatened by soil erosion and alteration;
Planning of agricultural production toward xenophile crops to allow ad-
aptation to the higher winter and summer temperatures and to the scarcity 
of water in summer. Agricultural development should be adjusted towards 
species that would adapt best to the expected soil and atmospheric condi-
tions;
A significant improvement of irrigation systems.

Forestry: 
Formulation of the Sustainable Forest Development Strategy;
Preparation and implementation of the study-research programs for forest 
management;
Increasing of the protected forest area;
Reducing the illegal cuttings;
Increasing of the investments to implement more actions in existing for-
ests;
Implementation of the actions to increase the existing forest productivity;
Increasing of the forest area through reforestation;
Monitoring of the forest health;
Studying and monitoring the fire situation in forests;
Reduction of the wood consumption for energy.

Energy:
Consider runoff/water flow rate expected change in integrated resource 
planning;
Account for the expected change in runoff/water flow rate in the design of 
thermal power facilities;
Account for the expected change in runoff/water flow rate in the design of 
hydropower plants;
Invest in energy conservation (Demand Site Management) measures for 
space cooling;
Reduce energy subsidies. 

Sanitation and health:
Exercise permanent control over the drinking water quality;
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Exercise permanent control over water supply and sewerage systems af-
fected by salt-water corrosion and intrusion in coastal areas;
Permanent monitoring and the drafting of a new law for air quality.

Population, tourism
As expected by 2025, about 60% of the general population would be settled 
in the capital and the coastal area. The major economic sector will be that of 
services, which is expected to employ 40-50% of the active population in this 
region. To have a good functioning of the services sector, the following mea-
sures need to be taken:
	

The provision of new potable water supply resources and the construction 
of new water supply, filtration and distribution systems;
The provision of new power supply resources and the rearrangement of the 
appropriate distribution system; 
The construction of new sewage systems for both households and industry, 
as well as of new processing units for all the urban solid waste.

I.1.4   Take the stock of technologies currently in use
	
This section makes a general review only for those adaptation technologies that 
are currently in use. These technologies are not applied for coastal adaptation 
purposes but indirectly help to adapt to the climate changes. The reviewed ad-
aptation technologies that are currently in use in the coastal area are classified 
according to the following categories: (i) Climate; (ii) Water resources; (iii) 
Agriculture; (iv) Livestock; (v) Fishery; (vi) Forestry; (vii) Tourism and Popu-
lation; (viii) Health.

I.1.4.1 Climate 

The following technologies are related to the climate system. As highlighted 
above they are not applied for adaptation purposes but nevertheless their appli-
cation helps to adapt to the current and future changes of the climate system.

I.1.4.1.1 Alternative sources of energy 

The use of alternative energy sources such as the solar, wind and hydro energy 
have significant impact to the reduction of GHG emissions which in turn will 
reduce air pollution. Efforts of utilization of solar energy have been tried since 
the ‘80s, but its practice utilization in Albania in private form for the family use 
started after ‘90s. Utilization of this technology is very potential due to consid-
erable number of sunny days per year. 

The utilization of hydro sources it is very well developed. Albanian power sys-
tem relies practically on hydropower plants. Over 90% of energy comes 
from hydro sources. For more information on alternative energy sources refer 
to chapter I, section I.1.4. As far as wind energy in Albania is concerned, it is 
still in the research phase. 
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I.1.4.1.2 Air quality monitoring

There are actually five stations for monitoring of air quality in our country. 
These stations are almost distributed uniformly to overall Albania’s territory. 
Some air quality elements such as dry deposits and chemistry of rain are mea-
sured and their physical-chemical properties are analyzed. Perturbation of at-
mosphere and SO2 concentration are measured only in the Tirana station.

Establishment of the air quality monitoring system is very urgent, as well as 
upgrading the existing meteorological service, in order to assess the possible 
increase in air contamination and in time danger warning. 

I.1.4.1.3 Meteorological network

Monitoring of meteorological elements in Albania, which is very important to 
evident the climate changes and variability, started since the end of XIX cen-
tury. It is established and strengthened in the 50s, spreading out in all territory 
and in the same time increasing the number of meteorological elements mea-
sured. After its ”blossoming” in the 1980 (about 230 meteorological stations) 
the national meteorological network in Albania reduced drastically in 1990 and 
nowadays grew up to 126 meteorological stations (Figure I.3). 

In general, the current measurement technology used for some meteorologi-
cal elements is very old and measurement error is considerable. In addition, 
lack of equipment remains a problem. The stock of equipment consists of: 10 
pluviographs measure the intensity of atmospheric precipitation, 4 stations sun-
shine duration, 14 stations measure wind whereas only 3 of them have electric 
equipment. Meanwhile, the evidence of atmospheric events as the number of 
dew days, number of frosty days, number of hail days etc., is monitored almost 
over all our meteorological stations. It is planned to replace gradually the old 
technology with a new one. At present, 2 automatic stations are installed.
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I.1.4.1.4 Hydrological network 

The Albanian hydrological network is established in 1949, but before this date 
there were 4 water gauges observing the water level only. 

In 1989 the National Hydrological Network (NHN) was composed by 207 sta-
tions, from which 159 in rivers (35 with recorders), 10 stations in lakes (6 with 
recorders), 32 stations in springs and irrigation channels and 6 stations in sea-
coast and lagoons (all with recorders). After 1990 the NHN was seriously dam-
aged. The number of the stations was reduced and the quality and quantity of 
all hydrometric activity has been affected. Currently the NHN consists of 103 
stations, from which 92 in rivers, springs and channels, 6 stations in seacoast 
and lagoons and 5 in lakes. 

The main parameters monitored are: (i) water level by the staff gauges or auto-
matic recording system (15 analogue water level recorders, 5 electronic level 
recorders and 2 D.C.P), (ii) river discharge by the method of flow velocities, 
using the current meters.

As far marine monitoring network, tide parameters, wind, water temperature 
and some chemical elements are measured. Currently, no recorder devices ex-
ist.

I.1.4.1.5 Meteorological and hydrological data transmission

At present, the Hydro Meteorological Institute (HMI) controls the actions of 
data transmission  from stations to the collection and processing center center 
in Tirana. The most important role, especially in using the meteorological data 
in the weather forecast is the way of transmission of the meteorological data 
from stations to the HMI.  

At present, in some stations transmission is made by phone on daily basis for 
data of the extreme temperatures and precipitation. Monthly data monitored 
from all stations reach the center one month later by mail. For the field activi-
ties linked to hydrology (collection of water level data, discharge measurements 
etc.) the tasks are distributed among 8 regional centers. All the data monitored 
on the site reach the center (HMI) once in two months. 

This procedure is not available and effective for weather and extreme event 
predictions, and especially for prediction of river discharge and warning of the 
agriculture land inundation. This is why HMI is making efforts to build up a 
minimum network with automatic meteorological and hydrological stations in 
order to transmit in distance and in real time.

All the hydro meteorological information sent to the Institute by mail, after 
processing is archived. This procedure needs a lot of time due to the lack of 
the network system computers. The meteorological archive consists of raw 
and processed data of air temperature (all indexes - minimum, maximum, and 
mean); precipitation (daily, monthly, yearly amount, intensity for different time 
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duration etc.); wind; sunshine radiation; humidity, etc. The hydrological data 
archived are the mean daily water level, monthly and yearly mean, maximal and 
minimal water level, daily discharge and monthly and yearly mean, maximal 
and minimal discharge. All these data are stored in the paper format and only 
a part of it is in the electronic format. Nowadays they are under the digitizing 
process. A very simple method, the alpha numeric one, is in use so far. Updated 
software to create the hydro meteorological databank is imperative.

I.1.4.2 Water resources

I.1.4.2.1 Defense structures

As previously highlighted, coastal and river’s technologies are currently set up 
to cope with climate variability and not directly with adaptation to expected cli-
mate changes. However, they can be applied for adaptation purposes as well.

Technologies available in some considered hot spots consist in constructions of 
defense structures in river management as man made water falls, dams, forestry 
etc., in mid and lower Vjosa, Seman and Shkumbini basins. The same measures 
were taken in mid Osumi river basin around Berati city. There are some other 
unfinished measures in Buna River.

Saranda’s immediate coastal zone has around 1 km area protected by coastal 
protection units (armor units of tetrahedron shape). These measures were taken 
to avert coastal erosion and aid in pedestrian’s circulation. 

The same protection measures were undertaken years ago in the Durres coastal 
zone for the management of the coastal infrastructure (the Currila Beach). The 
cubic armor units were used in this location. In Porto Romano (Durres) zone 
the coastal protection is protected with cross-section armor units (perpendicular 
to coastal line) and tetrapode armor shape units, for a few hundred of meters. 
This is build to protect the wetland from the sea erosion. The aforementioned 
cubic armor units are also used in Vlora beach to enlarge and facilitate the road 
circulation.

The main aim of these measures was the management of the coastal infrastruc-
ture but it is also a suitable adaptive technology to climate change. Unfortu-
nately all these measures are not taken in the framework of a general manage-
ment plan. Only in few zones an accurate study is performed. The Laboratory 
of Hydraulics has studied some particular aspects of the problem but the lack 
of technology is an obstacle to them. The most problematic zones near the sea-
shore are listed below:

Zhuporo (Vlore). In this area the erosion is already a well-known phenom-
enon.  This is a problematic zone and so far no measures have been taken;
Lalzi (Durres). During the last 20 years a big change of the seashore line 
has been observed. The intrusion of the sea in land is still a very problem-
atic and uncontrolled event; (Figure I.4)
Patok Beach. This beautiful beach currently doesn’t exist any more. The 
sea has flooded all the area;

•

•

•

I. COASTAL AREA



122

Velipoje. If no measures are taken 
this beach is designated to disap-
pear;
Karpen (Kavaje). Significant ero-
sion is observed in this area too. 
The dunes along the seashore that 
used to be meters far from the sea 
now are under the sea level;
The delta of Hoxhara Chanel (Vjo-
se-Seman) it’s a heavily eroded 
zone, as well as Terkuza delta.

•
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As regards the irrigation system the most problematic systems are the drainage 
systems of Velipoje, Shengjin, Spitalle which are in danger. In the Karavasta 
area, Hoxhare, Vrina, Butrinti (Sarande) Narta (Vlore) an ecological disaster is 
inevitable. The existing irrigation system has a small hydro module and they 
have never been modified or reconstructed so far. 

The same situation is for the hydropower stations. Only this year a discussion 
about a project to remove the sediments from the reservoirs has started.
  
I.1.4.3 Agriculture

Currently, small farming practices and related businesses in Albania are risk-
averse and use of new technologies is also discouraged through lack of in-
formation; financial and human capital, transportation, temporary tenure; and 
unreliable equipment and supplies. 

Farming practices of the coastal areas of Albania have been challenged by the 
relatively long persistence of warm climate associated with extended periods 
of drought especially during the last decade. On the other hand, during the 
same period the coastal areas were demographically overloaded by new settlers 
displaced from the unproductive and poor agriculture areas of the north to the 
more fertile soils of the coast. However, the new settlers have predominantly 
populated the hilly areas located in the suburbs of the big cities making possible 
the utilization of the agricultural land in those parts. 

I.1.4.3.1 Land management practices
 
Dealing with the slope configuration like leveling, roughening, bench terracing 
of the occupied land helped new farmers incur into some sort of spontaneous 
adaptation measures to ensure the expected production.

Land leveling has been practiced by the new settlers for the reduction of runoff 
and improvement of water uptake in soil surfaces less than 1 acre. This surface  
was barely able to cover the survival needs of a farmer’s family.

Bench terracing and field subdivision was an approach applied to soil surfaces 
bigger than 1 acre and involving several farmer families with parental ties.

I. COASTAL AREA

Figure I.4 Bunkers into the sea as evidence of 
the sea intrusion - Porto Romano, 2003



123

Roughening of the land surface was another approach. Although not at the ex-
tent of the previous measures, some farmer families have adopted this practice 
when settled in ridges nearby a stream.

The above set of adaptation measures was mostly spontaneous and lacked a 
genuine technology approach.

I.1.4.3.2 Soil management practices

The new settlers from the north who populated the coastal areas made possible 
the utilization of the available free steep land surfaces, which were mostly high-
ly eroded and suffered from lack of irrigation. To render the surfaces productive 
the farmers incurred the following measures:

Application of minimum tillage is usually applied, as it is rather inexpensive. 
However, it is time consuming. Especially the new settlers have used this adap-
tation approach in many farming practices.

Application of contour cropping to slope is another approach that has been 
principally applied by farmers making use of agriculture land bordering a slope 
prone to erosion. Mainly crops with a highly developed root system have been 
selected.

Use of lower planting densities is another practice that help adaptation, used 
mainly to conserve soil moisture and nutrients.

The persistence of drought in the coastal areas and the average increase of tem-
perature have exerted a considerable moisture stress in cropping practices in the 
coastal areas. This has urged farmers to: 

Change farming timing to better fit into new climatic conditions

This has been mostly achieved through advancing the sowing dates to offset 
moisture stress during warm period. Agriculture soils of the coastal areas in 
Albania have been persistently exposed to prolonged drought. 

Improve  water use efficiency  and control  erosion

Shortages of the water resources due to persistent droughts imply problems 
with water availability and use by the farmers. To face the challenge many 
farmers have incurred into some adaptation measures such as: (i) Use of low 
cost pumps for water supply; (ii) Adoption of drip irrigation system; (iii) Dig-
ging of line canals or installing low cost pipes.

I.1.4.3.3 Planting management 

Agriculture soils of the coastal areas in Albania have been persistently exposed 
to prolonged drought. On the other hand the shortages of the water resources 
imply constraints on water availability and utilization by the farmers. To face 
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with these challenges many farmers have incurred into some adaptation mea-
sures aiming at better coping with current climate. Change of planting time 
through early sowing in order to offset moisture stress during warm period has 
started application at present.
 
In addition, farmers are using other practices to overcome water shortages such 
as use of low cost pumps for water supply. This practice has been strongly 
supported by the counties water use associations, specially introduced and pro-
moted through workshops organized with farmers.

In some areas the drip irrigation system has been adopted. The introduction of 
this low cost   approach appears to have been very well accepted by some farm-
ing practices.

Digging of line canals or installing low cost pipes is another measure that has 
been extensively applied for irrigation purposes in farming practices of the 
coastal region. 

Livestock and livestock production in the coastal area has been stressed by 
higher temperatures especially during the summer period. This has affected to 
a certain extent the expected yields and decreased the profits.

I.1.4.4 Livestock

I.1.4.4.1 Farmhouse microclimate control 

This is a kind of adaptation technology that helps keeping under control the 
farmhouse microclimate inside the range of thermal neutrality. This techno-
logical approach consists in the thermal insulation of the farmhouses. Thermal 
insulation is made through the use of thermal insulation constructing materials, 
sometimes by using asbestos as insulation material, which is not environmental 
friendly. Some big poultry breeders have invested in improving the ventilation 
devices of their premises and inserted in some cases air conditioning facilities.

I.1.4.4.2 Disease prevention and control 

The general increase of temperatures and especially the mild winters of the 
last decade in Albania have apparently created the conditions for the breeding 
of previously unknown insect species mainly inhabiting the tropical regions. 
These insect species are notorious as vectors of infectious diseases spread in 
animals. A previously unrecognized parasite insect species, namely Culicoides 
imicola feeding on blood of its host (sheep) has recently appeared in Albania. 
With the appearance of this new species a massive outbreak of a viral disease 
known as Bluetongue affected the sheep population of the country, which in 
turn impacted animal husbandry that suffered from considerable losses in terms 
of mortality, decrease of production etc.

Considering the situation veterinary services have adopted a set of measures 
aiming at early identification of the disease in animals and the control of its 

I. COASTAL AREA



125

widespread. These measures consist in a rapid serological test for the identi-
fication of the disease and stamping out of the infected animals to prevent the 
widespread of disease.

I.1.4.5 Fishery

Fishery activities along the coastal areas of Albania have been affected by the 
climate variations especially during the last decade. The eutriphication of some 
wetland areas, the increase of sea level and water temperatures associated with 
a decrease of salinity have brought to an abnormal growth of toxic phytoplank-
ton. As a consequence, in some harvesting areas of bivalve mollusks, abnor-
mally high levels of toxic phytoplankton have been detected. In addition, in 
some mollusks species, exceeded high levels of some neuro-paralytic bio-tox-
ins have been detected.

There is a growing concern expressed by the mollusks breeders in terms of 
ensuring the safety of their products for human consumption. Measures are 
undertaken to combat the situation and consist in setting up of warning systems 
in the harvesting areas to alert the onset of abnormal phytoplankton blooms. It 
is followed by a fast screening test for the detection of bio-toxins in shellfish 
species. 

I.1.4.6 Forestry

The proposed technologies/measures under Albania’s FNC for the forest cat-
egories are mainly a usual practice in Albania, but not properly applied. They 
do not take into consideration the expected changes of climate and measures to 
adapt the forest to these changes.

I.1.4.6.1 Addressing climate change issues to forest development 
	    strategies

The forest sector in Albania is being managed according to a National Strat-
egy and Action Plan for Forests and Pastures. As highlighted in the chapter 
I, section II.1.2.1 the strategy and action plan does not take into account the 
climate change and its implications. In this context, it is an imperative need the 
preparation of a new strategy or to revise the current strategy in order to reflect 
the climate change impact, implication and adaptation of forestry to climate 
change. 

About 100 % of the forest area is managed in accordance with the management 
plans but these plans need to be reviewed according to the objective to adapt the 
forest system to climate changes. It is imperative to favor more adapted species 
to the expected changes of climate and sea level rise also, and species that have 
not capability to occupy the flats in new likely conditions. 

Many studies and research projects in the forest sector are under way. Most of 
them lack to take into consideration the climate change issue. 
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I.1.4.6.2 Increase of forest productivity 
 
Actions to increase the existing forest productivity or average annual increment 
are undertaken through interventions in nature forests for rehabilitation of de-
graded forest, conversion of coppice and shrub forests to high stem forests with 
the same species, mostly broadleaf species or planting the fast-growing species 
or more capable species to absorb CO2 emissions. Interventions have always 
been made to have mix forests in a area over half of the total forest area and to 
better manage the pruned forest area (mostly oak and beech forests) for fodder 
in conditions of small livestock husbandry increasing, mostly goats.

Some fast-growing forest species are experimented and a few of them have 
resulted successful, such as poplar hybrids, Monterey pine, Douglas fir and, 
seaside pine.  Some others are under experimentation. The possibility to plant 
some of them in considerable area is under the studying process. There is a need 
to import the seeds of controlled origin by USA or New Zeeland to plant some 
of American fast-growing species as Douglas fir, Monterey pine etc. 

I.1.4.6.3 Reforestation techniques

Increase of the forest area through reforestation techniques is a practice that 
enables a better adaptation to climate change and rises of the sea level and en-
ables species to absorb CO2 emissions especially on the eroded lands, refused 
agriculture lands and burned lands (about a area of 10000 ha).

A lot of reforestation projects are implemented especially on the eroded lands 
and refused agriculture lands, and also on burned forest areas.

Too many man-made forests are set up through planting of Mediterranean pines 
(Aleppo pine-Pinus halepensis Mill, Seaside pine-Pinus pinaster and Stone 
pine-Pinus pinea L.) on the limestone geological formations and on sandy turns 
along the coast and black pine (Pinus nigra Arn.) on the serpentine geological 
formations, as well as poplars along the rivers on sandy terns. There were also 
planted some other broadleaf species as walnut (Juglans regia L.), chestnut 
(Castanea sativa L.), Sweetball (Laurus nobilis L.) etc. and fast growing forest 
tree species as: Black-locust (Robinia pseudoacacia L.), and a tiny area with 
Monterey pine (Pinus radiate D.Don.), etc.

Even though the planting technology is known, the field experimentation is a 
useful tool to response in due time to the climate impact. Nonetheless, refor-
estation projects that foresee operations for rehabilitation of the burned forest 
area need to be prepared and applied.

There are the well-known traditional practices to cultivate the necessary seed-
lings for the establishment of man-made forests but requires the import of new 
seedling cultivation technologies, which are more effective from the economic 
viewpoint.
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I.1.4.7 Tourism, population 

In the course of last years much is spoken for the climate change and its in-
fluence on the natural environment and socio-economic activities in Albania. 
Despite of that, no direct response measures for adaptation of population, set-
tlements and tourism activities are implemented so far. However, some of the 
actions taken during the second half of the last century to the littoral site for 
other purposes have indirectly influenced and will continue to influence posi-
tively for the adaptation to the climate change.

I.1.4.7.1 Physical planning 
 
During the former times (until 1990) the construction of all buildings (resi-
dences, economic objects and tourist infrastructure) has been made under a 
planning process. The majority of buildings were constructed over high tracks; 
therefore they will be not threatened by the future sea level rise. After 1990, 
along the coast and often very close to the coastal line were built up over 2400 
illegal buildings, mainly used for tourism purposes, which have damaged the 
beaches, have polluted the environment and are threatened because of the ex-
pected increase of the sea level. 

Both legal and illegal construction does not only reduce the agricultural and 
forest land, but also create hips of waste, pollutes the environment and degrade 
the landscape. Spontaneity in construction has resulted in chaos, especially in 
the suburbs of urban centers and beaches.

I.1.4.7.2 Drainage technique

There is some experience in Albania regarding the drainage of the soils even 
when they are situated under the sea level. Until 1990 the drainage systems 
have well functioned. Some of them had a mechanical pumping system for wa-
ter discharge into the sea. After 1990 many technical problems were generated. 
Investments are needed to recover.

I.1.4.7.3 Coastal erosion prevention

Damage of the natural and cultivated vegetation along the littoral sites and the 
utilization of the sand dunes and beaches have favored coastal erosion.

During 1945- 1990 the deforestation of the littoral land is made by the state for 
the purpose of opening new lands while after 1990 individuals cut hectares of 
forestland for private reasons. In both cases the damage is not only the decrease 
of the forest area, but it has also favored the coast erosion and the advance of 
the sea toward the land. As a result, many sand dunes damaged in the beaches 
of Velipoja, Vilun, Kune - Vain, Patok, Seman, Narte etc. In the last 150 years, 
in some areas such as Patok, Seman, etc, the sea has advanced 2.5-3 km toward 
the land. Moreover, the illegal utilization of the beach sand has favored the ad-
vance of the sea toward the land. A typical example for the implication of such 
bad practices is the destruction of Seman beach. 
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Change of the river outfall was another practice of negative impact to the adap-
tation to climate change. The most negative consequence of this practice is the 
case of Ishmi River outfall change. Aiming at filling the Patok lagoon in order 
to provide agricultural land, during 1970, the Ishmi River was channeled to 
discharge into the lagoon and as a consequence, its deposits were accumulated 
there. This measure favored the sea erosion increase, which for 20 years man-
aged to destroy totally the Patok beach causing a big economic and environ-
mental damage (the entire tourist infrastructure is destroyed). Similar negative 
consequences have had the Butrint littoral by the change of the Bistrica and 
Kalase rivers’ outfall. 

Construction of the Hydropower dykes has especially influenced on stony dis-
charges decrease in Drini and Mat Rivers (a significant amount of them are 
accumulated in the lakes of HPPs) and therefore preventing the advance of 
rhythm of the river deltas toward the sea and to the creation of the littoral ar-
rows and cordons.

The utilization of the inert in the riverbeds, during the last decade has also a 
negative consequence to the erosion. A significant amount of the stony deposits 
do not get to the sea, but they are accumulated into the holes created along their 
bed. Therefore, the equilibrium accumulation in the river deltas is damaged, 
causing erosion.

After some recent flooding, the Government has taken some response measures 
to the erosion prevention such as stopping the gravel utilization from riverbeds 
and cutting of forest trees along the coast area.

I.1.4.8 Health

The community living in coastal areas is, in general, suffering by deficiencies 
in environmental infrastructure, mainly in running water supply, in wastewater 
discharge and its treatment. At present, sewage of urban areas discharges into 
surface waters (rivers) or directly into the sea and without any treatment before 
discharge.

The drinking water supply is provided at retailed and at limited hours to the 
population of the coastal area. The existing technology does not guarantee the 
quality of running water. This situation often brings about problems and conse-
quences for the public health. There are observed cases of infectious diseases, 
such as hepatitis viral B etc., caused by utilization of polluted water in coastal 
urban areas.

Intensive precipitation of fall 2002 and winter 2003 followed by flooding of 
north coastal areas (Kurbin, Lezha and Shkodra areas), caused outbreaks of 
Hepatitis viral A and Dysenteries in population of these areas, mainly due to the 
bad infrastructure of water supply.

The area between Lushnja and Vlora is considered as a malaria area up to the 
end of 60s. Through a National Action Plan of 1957 (425 new cases of malaria 
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were registered that year) and a multilateral intervention, malaria disappeared 
(by using DDT and other infrastructure and health interventions). After 1962, 
the first case of malaria was observed carried from abroad and up to 2002 the 
cases number accounted for 38. They are mainly imported by Asia (China -- 23 
cases), Africa (Kenya, Tanzania -14 cases) and South America (1 case).

I.2 Identify criteria for assessment 

As highlighted in the introduction section of this report, the assessment criteria 
used for adaptation technology needs are the same as for abatement technolo-
gies:

Contribution to the achievement of most of the MDGs; 
Social acceptability and suitability for Albania’s conditions;
Market potential; 
Contribution to climate change mitigation/adaptation. 

The same sub-criteria already used for needs assessment of abatement technol-
ogies are used for adaptation technology assessment as well. As indicated in the 
introduction of this report an equal weight and scoring is used for assessment 
of adaptation technologies. A qualitative assessment is performed for each rel-
evant category/section. For more details on evaluation matrixes please refer to 
Annex I (tables #6, 7 8…10).
 
I.3. Selection of key technologies

A few adaptation technologies already proposed under Albania’s FNC and 
somewhere used in Albania are identified, taking into account that they are 
expected not only to reduce the vulnerabilities from impacts of climate change 
but also to reduce current damages (vulnerabilities) related to climate variabil-
ity or extreme weather events. In addition, some technologies already used in 
other countries with climate analogies as well as similarities in coastal features 
and socio- economic developments (for a considerable period of time) are also 
considered. 

Adaptation technologies are best implemented as part of a broader, integrated 
coastal management framework that recognizes immediate and long-term sec-
tor needs. Other countries experience have shown that win-win situations could 
be established when coastal adaptation technologies also provide benefits unre-
lated to climate change. 

The team has collected information on alternative adaptation technologies and 
related market (wherever possible) information for those sectors. This informa-
tion is collected from existing studies and development plans for the related 
sectors or from literature and the Internet. The set of adaptation technologies 
consists in a summary of alternative climate change response technologies for 
each sector that could easily meet local needs and circumstances. These tech-
nologies are divided into three categories:

•
•
•
•
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Data gathering technologies, which enhance understanding of the basic 
geo-morphological characteristics of the coast as well as its dynamic pro-
cesses including: data  (gauges, sensors, remote sensing and monitoring), 
management and decision technologies (GIS, models, databases);
Coastal protection technologies, which are incorporated within, or required 
to carry out, the implementation of the three main coastal adaptation op-
tions: managed retreat (e.g. movable structures, inland flood defenses, flood 
warning systems), accommodation (e.g. dune management, waste-water 
treatment, etc.) or protection (e.g. beach nourishment, sea walls, etc.);
Other sector-related technologies. 

After the evaluation, the selection process or prioritization has taken place for 
each sector under analysis. More information on selection process is provided 
through a summary table of priority adaptation technologies. For more infor-
mation refer to Annex I, Table 11.  

A detailed analysis of the selected priority adaptation technologies is provided 
below.

I.3.1 Data gathering technologies

I.3.1.1 Establishment of a network of automatic meteorological stations 

The automatic meteorological station is relatively a new way of measurement 
and transmission of meteorological data. Data gathering of meteorological ele-
ments through automatic stations can provide information in real time, which 
is very useful for the prediction of floods and inundation of agriculture land. 
The elements monitored through these stations are: atmospheric pressure, air 
temperature, relative humidity, sunshine radiation, atmospheric precipitations, 
the wind direction and speed. On the other hand, interface equipment will be 
attached in the automatic station in order to get the possibility to connect with 
the central computer. In this way, a network for monitoring the meteorologi-
cal elements and getting the information to the central station in real time is 
planned to be implemented. 

The number of these automatic stations and distribution over the country de-
pends on some factors. The most important one is the meteorological repre-
sentation of the places where the station will be set up as well as the cost. This 
information will be used more effectively in the weather and hydrological fore-
cast, especially in floods prediction, etc

The establishment of automatic stations network within the National Meteoro-
logical Network is the best but very expensive alternative. In case of lacking the 
appropriate funds, another alternative may be used: the upgrading of existing 
network by substitution of following equipments with high quality recorders, 
such as wind recorders, pluviograph, pyranograph.

•

•

•
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Wind recorders measure various proprieties of wind (e.g. strength, direction). 
Once installed, wind records require basic maintenance and data handling 
skills. 

Pluviograph registers continuously the rainfall. The intensity of precipitation 
calculated from the diagram of pluviograph is a very important index for cal-
culation of land erosion. Also, it is used to perform predicting models of the 
floods and inundation of agriculture land.

Pyranograph registers continuously the total energy coming from the sun. 
These data serve to evaluate the possible sunshine radiation energy as clean 
energy source. 

The establishment of an automatic station with all the elements mentioned 
above costs around 20,000 USD. Maintenance costs account for about 500 
USD per year.

I.3.1.2 Establishment of a network of automatic hydrological stations 

The automatic network requires advanced technology, which are accessible 
thanks to the progress in electronics and data processing. Furthermore, they 
ensure greater reliability while being easier to use. They can be installed in 
uninhabited areas such as forests and pastures as well. Automatic stations are 
indispensable for purposes requiring real time data collection. These new meth-
odologies make it possible to improve the organization of networks from sev-
eral standpoints: follow-up of the proper functioning of remote stations, limited 
data handling and easier access to information. The information gathered in 
real time is used to better face the flooding problems. 

Flood warning given several days in advance can make it possible to reduce 
the economic cost of floods. In the basin where the concentration time is a 
few hours, human life may be endangered by a sudden rise in the water level. 
In this case organizing rapid flood warnings becomes vital. Hydrological and 
meteorological measurement automatic network makes it possible to reach all 
these objectives.

Designed for different purposes, they have similar structures made up of stan-
dard components such as (i) Measurement station; (ii) Data transmission; (iii) 
Data collection and processing center.

Measurement station is the chiefly handles water – level measurement. These 
sensors are connected to a data collection unit, which takes care of encoding, 
storing, and transmitting messages. On site data storage ensures considerable 
autonomy for stations to which access is limited.  

Data transmission techniques are selected according to the performance, reli-
ability, and speed desired. Satellite links are reliable and independent ways for 
transmitting data, allowing data collection in convenient delays for operational 
application.
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Data collection and processing center aims at carrying out the periodically in-
terrogation of stations, monitoring, data filing, and display. It uses data in order 
to simulate phenomena in advance. It has hardware aspects with its equipment 
for computing and storing data. It has also software aspects with the creation 
of real time modeling programs. This aspect determines the reliability of the 
forecast.

The measurement devices that are the basis of every operational system gather 
data, which after coding are transmitted in real time or stored on the site. 

Nowadays, the condition for installing these new types of gauges is less con-
strained than those for conventional float gauges.

At present, the technology for these sensors is evolving and new instruments 
have recently been developed. Taking into consideration the conditions of our 
country a perfect automatic station is one equipped with ARGOS system. This 
system is easier to install, to maintain, and to assist. They can be installed in lo-
cations where is difficult to be reached by people, as mostly of our hydrometric 
stations are. And last but not the least is their relatively low cost. 

Various countries and specialized organizations can provide this technology. 
The Hydrological Department in the Institute of Hydrometeorology has a good 
experience in the collaboration with ELTA (France) and OTT (Germany) etc. 
The project for an automatic network in our country includes at least two auto-
matic stations in each river one upstream and the other downstream. 

I.3.1.3 Monitoring of sea and shoreline 

Shoreline and sea monitoring involves the collection of various kinds of quan-
titative and qualitative data.

Tide gages. The ability to detect changes in relative sea level is an extreme-
ly important aspect of adoption. Tide gages measure water levels relative 
to land. Requires very long-term commitment to maintain system of gages 
and analyze data;
Wave gages. Wave gages are used to measure various characteristics of wa-
ter as: height, period, length, direction. Network of wave monitoring sta-
tions require sophisticated maintenance and data handling skill;
Current Meters. Current Meters are used to measure current velocity and 
direction as well as to map sea surface topography;
Saline-meters. Saline-meters are instruments to determine the degree of salt 
water intrusion in coastal areas;
Echo-Sounders (E.S.) and continuous seismic profilers (CSP). They are 
used in bathymetric surveys to obtain information about the topography of 
the ocean bottom; 
Modeling of wave processes. Wave generation and wave transformation 
processes can themselves be modeled. High quality data input and training 
is necessary, while the results can be of limited accuracy. 

•

•

•

•

•

•
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All above-mentioned data can be collected and further processed using some of 
the technologies listed below:

Water Level Recorder 

The Water Level Recorder WLR7 is specially designed to measure sea water 
levels. Mounted on the seabed, this instrument records pressure, temperature 
and salinity at regular intervals. On the basis of these data, precise variations 
in water level can then be calculated. This instrument is extensively used for 
monitoring seabed depression. Data collected by the WLR7 is stored in the 
Data Storage Unit (DSU) 2990 which also records the time of the first measure-
ment and subsequently the time of every first measurement after midnight. The 
data is simultaneously transmitted acoustically into the sea by switching on and 
off a 16384 KHz carrier. These acoustic signals can be monitored at the surface 
by the use of Aanderaa’s Hydrophone Receiver 3079.
 

Wave and Tide Recorder 

The WTR9 is a rugged, self-contained instrument designed for mounting on 
the seabed a fixed structure for measurement of waves, water level and tem-
perature in shallow waters. The recommended deployment depth is 15 meters 
(maximum is 60 meters). A quartz pressure transducer measures waves and 
tides and the temperature is measured by a Fenwall thermistor. The WTR9 has 
selectable sampling intervals and the data are stored in Aanderaa’s DSU 2990E 
storage unit. Real-time data can be brought ashore via cable and connected to a 
PC computer via Aanderaa’s Deck Unit 3127 or Computing Unit 3015.

Doppler Current Meter 

The development of small, low power Doppler current sensors in recent years 
have opened up many interesting applications; one of these is the RCM9, a 
unique new self-contained instrument that can be moored in the sea for long 
periods of time. It measures the horizontal current speed and direction, tem-
perature, conductivity and turbidity of the water as well as instrument depth. 

In addition, the RCM9 has a free channel for an optional sensor that can be 
supplied from the manufacturer or be built by the user. The recording intervals 
can be set from 1 to 120 minutes in eight steps, or can be set to operate continu-
ously. At the 60 minute recording interval the instrument can operate for more 
than two years. 

Conductivity / Temperature Profile Recorder 

Information on vertical temperature profiles in the sea is of interest for numer-
ous reasons. For some of these applications, in situ recording of data is satis-
factory, for others, telemetry of data ashore or to ships is required. The TR7 is 
suited for both applications. The TR7 Temperature Profile Recorder is a rug-
ged, versatile, high-precision instrument consisting of a 12 channel recording 
unit and a thermistor string. Four different temperature ranges are available. 

•

•

•

•
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The TR7’s Recording Unit contains all necessary functions and electronics to 
scan and store the temperature values at preset, quartz clock controlled, and 
intervals. 

The cost for this equipment is relatively high. They can vary from 10,000-
20,000 USD each.

I.3.1.4 Modernization of hydraulic laboratories

Hydraulic laboratories are important for testing the engineering properties of 
structures in particular hydrodynamic conditions and can support various kinds 
of modeling activities: experimental; numerical; dynamical. Laboratories rep-
resent essential institutional capacity to assist in coastal adoption. However, 
they are expensive to maintain.

All these data gathering technologies will help for data collection and creation 
of a data bank for various natural phenomena. The use of these data is very nec-
essary in predicting the defending tools for coastal zone, especially for beaches, 
tourist infrastructure, housings and other material goods. 

 I.3.1.5 Satellite remote sensing  
 
Remote sensing technology refers to the techniques and methods used to ac-
quire and process information about an observed and studied object, without 
getting physically in touch with it. 

The space remote-sensing technology for the environmental observation and 
study utilizes orbiting satellite platforms, equipped with “sensors” devoted to 
acquire information about observed objects (targets) referred to land, atmo-
sphere and sea.

From synoptic point of view no other technique can obtain such comparable re-
sults, for instance, the airborne photo-grammetry that due to its different char-
acteristics requires a number of time-differed passages to cover such extending 
areas. 

The analyses of remote sensed data allows, for instance, the identification and 
classification of significant environmental parameters such as water surface 
temperature, sea and land surface color, sea and land roughness etc. 

Remote sensing data are successfully used both as a direct source of informa-
tion (i.e. for the individuation of the characteristics of the target) and as geo-
graphical referent system where conventional data from the other sources. 

This allows to evidence changes in environmental conditions, to plan -when-
ever necessary - with more accuracy, further ground investigations and a conse-
quent considerable saving of time and costs in the carrying-out of them. 

According to these potentialities, the satellite remote-sensing is usefully ap-
plied to the study, and to control many environmental phenomena, as well as to 
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support several planning and control activities. 

I.5

I.3.1.6 Geographical Information System (GIS) 

GIS enhances understanding of the basic geomorphologic characteristics as 
well as its dynamic processes.

GIS combines computer mapping and visualization techniques with spatial da-
tabases and statistical, modeling and analytical tools. It offers powerful meth-
ods to collect, manage, retrieve, integrate, manipulate, combine, visualize and 
analyze spatial data. It derives information from these data that help to assess 
the expected vulnerabilities of climate changes. There is no doubt that GIS of-
fers a great potential for society wishing to anticipate and understand the con-
sequences of climate changes to cope with the potential impacts.

First-order application of GIS in coastal adaptation would be overlaying sce-
narios of sea level rise with elevation and coastal development data to define 
impact zones. More sophisticated application may include morphological dy-
namic modeling. GIS technology is evolving rapidly and is increasingly used 
for sophisticated modeling. GIS can provide excellent support to coastal man-
agers for making decisions about adaptation. 

Collected data can be stored in a GIS, combined to developed new insights 
and information, and visualized for interpretation. GIS can assist planners to 
identify appropriate adoption technologies as well as their optimal location for 
implementation.  

Institute of Geographical Studies and Geographical Institute of Military are 
applying GIS technology in our country. Some efforts to implement this tech-
nology are in process now, but there are some constraints, which delay it such 
as the high cost of computer hardware and software, lack of appropriate digi-
talized data, lack of collaboration between national research institutions.

As far as meteorology and climatol-
ogy are concerned, remote sensing 
data have helped spawn a revolution 
and enabled a better understanding and 
knowledge of the climate dynamics 
and its evolution. For instance, remote 
sensing allows high frequency control 
of cloud patterns, assessment of tem-
perature and moisture profiles, precipi-
tation estimation, wind determination 
over the ocean and in atmosphere, etc. 
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great scientific efforts are growingly improving the space remote sensing tech-
nology, thus contributing to the effective understanding of environmental con-
ditions and changes
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I.3.2 Coastal protection technologies

The coastal zone is not static, but a dynamic, unpredictable, adaptive and in-
terdependent set of subsystems. While this idea is well internalized within the 
coastal zone engineering and management community, these characteristics are 
frequently ignored in the planning, design and implementation of coastal proj-
ects. Identifying specific technologies needed to respond to the sealevel rise is 
therefore a complex task. 

The dynamism of the coastal zone is both a problem and an opportunity for 
coastal managers. On the one hand, it can be difficult to model and predict the 
effectiveness of a particular coastal adaptation technology, or indeed the posi-
tive or negative side effects associated with the technology. Moreover, most 
existing coastal zone problems are the result of a cumulative set of maladaptive 
practices (e.g. development in hazardous zones, the use of inappropriate coastal 
adaptation technologies, etc.) 

The team has recommended the following protection technologies as well as 
the adaptation options they could support.

I.3.2.1 Coastal defense structures		

Considering climate similarities and marine common features (tide magnitudes, 
waves height) as well as coastal features and social- economic developments 
(for a considerable period of time), the team of experts came into the conclu-
sion that technological approaches related to impeding the sea advancement ap-
plied into the Mediterranean area (Greece) and in the Black sea area (Georgia), 
could be considered for application in Albania as well.

Construction of a series of dams parallel and perpendicular to the coastal 
line as well as the intensive refilling of the beaches through a temporary 
bypassing. 

This technology can be used for the protection of the low type sandy coasts of 
Shengjin, Durres and Vlora beaches. It constitutes the most ambitious project 
implemented so far in Greece (Pierias coast) for the protection of the low type 
sandy coasts, with a very small inclination and with sectors below the sea level 
affected by waves of an average height of 2.5 m (in the southeastern part). The 
littoral transport of the sediments oriented to the north has been disturbed by 
the construction of portal works along the coast. Solid carryovers of the water 
effluences were diminished also from the non-regulated collection of solid mat-
ter from the riverbeds. Within a short period of time the beautiful sandy beaches 
vanished and were substituted in turn by sandy and granular beaches. The cos-
tal protection study initiated on 1988 and included the 10 erosion most affected 
sectors. The coastal line has been stabilized and beaches have been recovered 
and used for tourism purposes. The results were moderate, since the sea is very 
shallow and the oceanographic conditions are suitable. The cost is estimated 
at 590 USD per linear meter of protected coast in stone build dams and about 

•
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1,200 USD/m in concrete build dams (reference prices 1991).

Construction of dams parallel to the coast. This technology can be used in 
the beaches of Currila, district of Durrës.

The project deals with the protection of the elevated rocky coast of the Aegean 
Sea (the northeastern coast of the Skyros Island). The coast has been affected 
by the natural erosion associated with prolonged perishes. The coast has been 
exposed to strong waves from the northeastern sector, with a maximal height of 
4 m. According to the estimation made during the twentieth century, the coastal 
line has retreated 40-50 m with an annual average of 40-50 cm.

The natural retreat has been additionally deteriorated by man-made activities. 
To build their houses on the verge of the frail coast the inhabitants have build up 
gigantic concrete walls. During the stormy weather, the waves struck the walls 
and collect the reduced amount of sand still present on the beach. The sector 
protection by a system composed of three separate dams has proven effective. 
Dams have functioned appropriately (1990) and as consequence sand has been 
deposited in a band with a width of 40 m at the place were the sandy beach 
disappeared many years ago. The cost is evaluated about 1,300 USD for linear 
meter of protected coast.

Construction of a system of dams parallel and perpendicular to the coastal 
line above and under the sea level and the refilling of the beach with sand 
retrieved from the sea. 

This technology can be used in the small beaches of the Riviera. The project 
aims at restoring and regulating the Ixia coast in Rhodes- one of the best bal-
near and tourist centers of the island with a sheltering capacity of 10000 beds 
situated within 2 km coastal length. The owners of the hotels are very much 
interested at rendering the beach attractive to stimulate the balnear activities.

The project aimed at two principal objectives: obtain a wide sandy beach re-
placing the existing granular one and ensure a more stable coastal band than be-
fore. The protection works aimed also at scattering the energy of waves (up to 3 
m of height) in order to protect the beach and ensuring a safer balnear zone. 

The optimization of the master plan and the calculation of the efficiency for 
the envisaged works have been based on a detailed study design on the sedi-
mentary reduction model. The study has also rendered possible the setting up 
of a cheaper configuration involving both initial and maintenance inputs. Very 
good results have been achieved. The length of the beach has increased at about 
20% whereas its surface triplicates from 35000 up to 120000 m3. The physical-
sedimentary model proved to be an indispensable tool for big scale corrective 
studies. It should be considered a valuable mean for optimizing the protection 
systems both from the technical and economical viewpoints.

The cost of about 2,800 USD for linear meter of protected coast is considerably 
higher compared to the previously described projects.
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Supplying the sea with the sediment amounts needed for the creation of 
beaches in places where they used to be. This technology can be used in the 
beaches of Patok and Seman.

Since a long time, the area lying between Sotchi and Batoumi (Black-Sea, 
Georgia) has been affected by the sea erosion. Starting from the ‘80s, Georgia 
lost almost 1400 acres along the 220 km of coastal line. To restore the coastal 
line the Georgian team choosed the method of the positive balance accumula-
tion-erosion. The work performed was rigorously scientific. The utilized mate-
rials were similar to the materials transported by the local water effluences. The 
collection of materials was done at the rivers deltas before reaching the coastal 
sea canyons. Exact calculations were performed to estimate the necessary mass 
needed for refilling and for ensuring the beach appropriate inclination to protect 
from the sea erosion.

The monthly control of the beaches enables the evaluation of the expected re-
sults, undertake corrections, discover errors and provide the necessary assis-
tance to preserve the obtained balance.

This method requires the compensation of the effects of the sea abrasion with 
carryovers of new material along the coast. However, these balancing refills are 
moderate compared to the initial restoring process. The recreation of the beach 
requires on average the depositing of 2000.000 m3 of material (sand, granules) 
for each km, whereas for preserving the situation created in filled (recreated 
beaches) in north Batoum an annual fortification of about 150000 m3 for 50 km 
coast is required.

The obtained results are visible. The coastal line between Sotchi and Batoumi 
has been restored almost to its initial status. Since 1981 almost 50 km of beach 
has been recreated. The profiles of the newly created beaches are identical to the 
natural beaches. Therefore a highly qualitative tourist potential has been setup 
although not much exploited so far. The implemented procedures in Georgia’s 
coasts affected by tides with amplitude of 30-40 cm can be successfully imple-
mented elsewhere for bigger tidal amplitudes as well. 

Building with “nature” techniques.

Building with “nature” techniques can include the creation, maintenance or res-
toration of wetlands, marshlands and dune systems. In cases where re-vegeta-
tion is required to simulate natural forms of dune or back-shore protection, this 
may involve the use of horticultural or arboricultural technologies to produce 
large numbers of seedlings or young plants needed to newly green large areas. 
Re-vegetation does not disrupt costal processes. Indigenous “pioneer” species 
for dune stabilization are particularly effective as a “bridging technique” so that 
natural vegetation can be restored. It’s important to choose the right vegetation, 
planting and fertilization for local condition.
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These natural technologies may only accelerate existing morphological trends 
but not change them. Such approaches may only work well for small wave cli-
mates and in particular seasons. They have a relatively low cost.

Protection of sandy dunes and dune management.

Sandy dunes are excellent natural barriers for settlements and the entire tourist 
infrastructure. In our beaches they are at risk principally due to the collection 
of sand for construction purposes.

The active management of dunes can contribute to the reduction of human-
caused stresses and wind damage on the costal zone and allow dunes to retreat 
landward. Potential drawbacks include reduced access and amenity and even-
tual land loss on the inland side of dunes.

Protective constructions in ports and inhabited areas. 

Constructing parallel dams perpendicular to the coastal line, traps and walls 
aiming at reducing and scattering the energy of waves. The specialists, faced 
with the need of preserving the sand banks near to the works, were focused in 
improving the construction technology of the protective works. The proposed 
solution was the modification of the wall architecture abiding it to the environ-
ment, the form of waves and reducing their destructive impacts. Later, cheaper 
concrete blocks were situated along the banks struck by the waves to reduce 
their destructive potential

Beaches refilling.

The Americans have revolutionized the protective system in the sixties, when 
US Army Engineers corps inserted the “beach renourishment” system, exerting 
a big influence in other countries as well. Hundred of American beaches have 
been systematically refilled.

Constructing and reconstructing the street and railway network.

The road and railway network along the coastal line should be build up on high 
levels to cope with the envisaged increase of the sea level. The system should 
also serve the evacuation needs for people of the area in cases of need follow-
ing sea storms. 

Coastal and flooding defenses are structures, which essentially create a new 
strip that is vulnerable to more frequent flooding. The area behind the defense 
is less vulnerable. This is a potentially cheaper option than other protection 
technologies; though it involves the adoption of land use near the river. Such 
structures can be the following:

Gabions that are low-cost wire or plastic baskets filled with local materials. 
The baskets vary in size from half to one cubic meter. Baskets are placed 
together as building blocks to form structures or buried revetments to act 
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as a line of defense in high waters. The great advantage of gabions is that 
they can be constructed with a minimum of equipment. They are also por-
table and can be removed if not effective. However, they deteriorate rap-
idly. Some supervision may be required to fill with suitable size and shape 
rocks; 

Hand-placed rock walls are local rocks combined with other materials. 
Placed correctly and maintained hand-placed rocks walls have been dem-
onstrated as an effective technology. Human-built structures can be surpris-
ingly better than machine ones, as humans are good at packing and placing 
rocks. These walls are relatively simple to put in place but still need some 
skill. However, they have limited capacity to withstand inundations;

Breakwaters are double – sided structures with water on both sides used to 
dissipate waters and current energy. They can be constructed perpendicular 
or parallel to the river or seashore. Breakwaters are generally expensive, 
sophisticated structures; 

Coastal protection units (concrete units) are an important technology of 
coastal structures. Concrete units are precast high-strength concrete struc-
tures. They are available in many different shapes and sizes;

Groynes are structures placed perpendicularly to the shore to trap sediments. 
They re-distribute currents along the coast. Groynes are constructed using 
wood, local materials, concrete or steel; 

Revetment is a medium to high-cost structure, which provides protection to 
banks or cliffs of erosive material. 

I.3.3 Other sector technologies

I.3.3.1 Agriculture  

Most available adaptation options take advantage of the general flexibility of the 
agricultural systems. However, in Albania the margins of flexibility are often 
constrained by soil quality, water availability and a complex set of economic, 
technological and institutional barriers. Therefore the autonomous adjustment 
performed by farmers does not have the appropriate access to the right infor-
mation and tools. Hence, it is recommended to upgrade the following adapta-
tion technologies, aimed at reducing runoff, improving water uptake through 
changes of land topography:

Land leveling.

Land leveling might be described as a technology aiming at improving water 
management, which in turn improves weed suppression and control, crop es-
tablishment, nutrient use efficiency, crop uniformity and maturation, drainage, 
yields, and profits.
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The benefit of land leveling is greater with more uneven land but cost increases 
with the amount of soil to move.

Land leveling has been practiced by the new settlers for the reduction of runoff 
and improvement of water uptake in soil surfaces less than 1 ha (average 0.5 
ha), however, in countries like USA, Australia fields may be leveled up to 4 ha 
or more. This surface was barely able to cover the survival needs of a farmer’s 
family.

Bench terracing and fields subdivisions.

Bench terracing is a technology involving the construction of a series of plat-
forms along contours that are cut into hill slope in a step-like formation. These 
platforms are separated at regular intervals by vertical drops or by steep sides 
and protected by vegetation and sometimes by packed stones retaining walls. 
Terrace spacing is generally known as the vertical interval between two ter-
races. The vertical interval is dependent on the depth of the cut and since the 
cut and the fill are to be balanced, it is equal to double the depth of the cut. Nor-
mally, the alignment of the bench terraces starts from the ridge and progresses 
towards the valley. This kind of approach involved soil surfaces bigger than 1 
ha and involved several farmers’ families with parental ties.

Roughening of the land surface.

Surface roughening or scarification is a technology used for creating uneven-
ness on bare soil to prevent slope erosion and the formation of rills. The primary 
functions of surface roughening are to reduce erosion potential by decreasing 
runoff speed, trap sediments, increase filtration of water into the soil and help 
the establishment of vegetative cover.

Although not to same the extent of the previous measures, this option has been 
adopted by some farmers, families settled in ridges nearby a stream.

This set of adaptation measures was mostly spontaneous and lacked a genuine 
technology approach.

Another major objective, prone to adaptation measures by the Albanian farm-
ers was the conservation of soil moisture and nutrients and reduction of runoff 
control erosion. To render surfaces productive, farmers need to widen the ap-
plication of the following adaptation measures:

Application of minimum tillage. 

Minimum tillage as a technology approach can be defined in many different 
ways. It encompasses reduced tillage, no tillage and zero tillage. There is no 
single right method. Minimum tillage aims to retain crop residues and establish 
crops with the least realistic amount of soil disturbance while still maintaining 
crop yield.
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Minimum tillage requires that each and every process or action, from harvest to 
harvest, is carefully assessed. It must be thought as a whole package, with prac-
tices adapted to the situation. Minimum tillage is not just “non- plugging”.

This rather inexpensive but time consuming adaptation approach has been used 
in many farming practices especially by the new settlers.

Application of contour cropping to slope.

This kind of practice consists in planting of alternate strips of different crops in 
the same field. The mostly used type of strip cropping in Albania is the contour 
strip cropping in the vicinity of slopes. However, other techniques of field crop-
ping are available such as the field strip cropping and buffer strip cropping.

Farmers making use of agriculture land bordering a slope prone to erosion have 
principally applied this adaptation measure. Mainly crops with a highly devel-
oped root system have been selected for the purpose.

Use of lower planting densities.

Another adaptation measure used mainly to conserve soil moisture and nutri-
ents.

The persistence of drought in the coastal areas and the average increase of tem-
perature have exerted a considerable moisture stress in cropping practices in the 
coastal areas. This has urged farmers to change farming timing to better fit the 
new climatic conditions.

This has been mostly achieved through:

Advancing the sowing dates to offset moisture stress during warm period.

To face the challenge many farmers have incurred into some adaptation mea-
sures aiming at improving the water use and availability and controlling ero-
sion.

Some of the already adopted technologies consist in:

Use of low cost pumps in water supplies.

This approach has been strongly supported by the counties water use associa-
tions, introduced and promoted through workshops organized with farmers.

In some areas the drip irrigation system has been adopted.

The drip irrigation system consists in a network of pipes and tubes, which form 
a delivery system to feed exact amount of water and agro-inputs to each plant 
directly to its root zone, drop by drop.
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Water is applied at low pressure and frequent intervals over a period of time as 
per plant requirement. This ensures the optimization of product without sub-
jecting the plant to stress or strain.

The introduction of this low cost new technology approach appears to have 
been well accepted by some farming practices.

Digging of line canals or installing low cost pipes.

Digging of line canals has been extensively applied for irrigation purposes in 
farming practices of the coastal region. In some areas, installing of low cost 
pipes has been considered as well.

I.3.3.2 Livestock

Animal husbandry adaptation practices consist mainly at some measures aim-
ing at keeping the farmhouse microclimate inside the range of thermal neutral-
ity. The set of measures consist in:

Use of thermal insulating constructing materials; 
Some big poultry breeders have invested in improving the ventilation de-
vices of their premises and inserted in some cases air conditioning facili-
ties.

As far as early identification of the disease in animals and the control of its 
widespread is concerned:

Implementation of a rapid serological test for the identification of the dis-
ease;
Stamping out of the infected animals.

I.3.3.3 Fishery

As there is a growing concern expressed by the mollusks breeders in terms of 
ensuring the safety of their products for human consumption, the adaptation 
technologies proposed that need to be extensively adopted are:

Setting up of warning systems in the harvesting areas to alert the onset of 
abnormal phytoplankton blooms. 

The system involves a database integrating data flows from the 8 coastal dis-
tricts of Albania dealing with fishing and bivalve mollusks harvesting areas. 
The system promptly uploads and downloads data from a specifically devel-
oped web site.

Implementation of fast screening tests for the detection of bio-toxins in 
shellfish species.

This kind of technology approach involves the use of fast screening tests for the 
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prompt bio-toxin detection and in particular the mouse bioassay-screening test 
and the lateral flow immune chromatography test. Both techniques are low cost 
techniques and easily transferable and applicable.

I. 3.3.4 Forestry

Revision of the forest and pastures development strategy.

This measure aims at reviewing the forest and pastures development strategy 
based in the principle of sustainable development and to consider the climate 
change implications and carbon balance. 

It also aims at funding different studies and research projects such as:

Identification of the climate change impacts for 27 forest unit of 10 coastal 
districts. 

The project estimated cost is about 3,025,000 USD. The aim of this project is to 
know the impacts of climate change and to propose adaptation actions for each 
forest unit management. 

Study of genetically variation among forest tree species and inside spe-
cies. 

The project estimated cost is about 90,000 USD. The aim of the project is to 
know the genetically variation in relationship with actual climate conditions. 
It is expected to find out and to recommend the best forest species and prov-
enances for adaptation to climate change.

Forest tree provenance and progeny tests in different conditions of cli-
mate. 

The estimated project cost is about 120,000 USD. It aims at the experimenta-
tion of different forest tree provenance and progenies. It is expected to see the 
results of adaptation in different climate conditions.

The experimentation of fast-growing species to better adapt to new condi-
tions and much capable to sink more CO2 emissions.

The estimated project cost is about 120,000 USD. The project aims to find and 
to recommend the best fast-growing forest species for cultivation to sink more 
CO2 gas through the experimentation of fast-growing species.

The experimentation on rehabilitation of burned forest area. 

The estimated project cost is about 90,000 USD. The aim of the project is to 
find the best method for rehabilitating the burned forest areas. This is expected 
to be achieved through experimentation of forest tree by sampling planting and 
pasture grasses seeds with different methods of land preparation.
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The study and experimentation on better cultivation systems to adapt the 
forest to climate changes.  

The estimated project cost is about 140,000 USD. The project aims to find the 
best cutting systems to favor the adapted species to climate change, to occupy 
the turns with expected conditions and to find the best agro-forestry systems in 
different climate conditions.

I. 3.3.5 Health 

Polluted water is unsuitable for drinking or other uses. This effect is similar to 
reducing water supply. In addition, reduced runoff from climate change will 
most likely increase concentrations of pollutants in the water column. Reducing 
water pollution effectively increases the supply of water.  

Climate changes can lead to the growth and proliferation of many disease-caus-
ing vectors, like malaria, hemorrhagic fever, etc. which have as a factor the 
evolution of insects and other hosts of these diseases. These disturbances can 
especially grow in coastal zones and mainly in swamps.

The lack of adequate infrastructure in coastal zones can cause environmental, 
earth and water pollution, causing the increase of rodents, pollution of water 
from bacteria, and different viruses.

Climatic changes can even lead to predicted changes in food safety, mainly in 
agricultural products of coastal zones also as a result of the decrease of drink-
ing water in the preparation of this food, which may be accompanied by health 
damages and various bacterial diseases, like gastro-enteritis, enterovirosis etc.

Predicted climatic changes require the intervention and the taking of some prior 
precautions to prevent the appearance of health damages and illnesses in differ-
ent populations through:

Building a health information system (alert information system).

It will make possible the right evaluation of the appearance of vector diseases 
(malaria, hemorrhagic fever, etc.) and the specification of accurate intervention 
to diminish and erase them.

The existing alert information system cannot carry out the goal because the 
connection is not totally electronic. This will require the installation of an elec-
tronic information system (starting from the health center – epidemiological re-
gional service to the contagious disease central service. Now this system func-
tions partially through the electronic information system and its upgrading all 
over the country according to the careful studied structure required. 

The cost for the establishment of an electronic information alert system ac-
counts for approximately 1.5 million USD, (training of the personnel and the 
correct functioning of the network inclusive). This cannot be achieved counting 
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only on the state’s budget.

The improvement of community health infrastructure would make possible 
a better access of the population to health service.

The establishment of over 80 health centers fulfills the structure of the existent 
sanitary map, giving the population access to health service in the center of the 
community; at the same time evaluating in continuity the migration of popu-
lation and the restoration of health service by addition of new health centers. 
The infrastructural upgrading and provision will improve the quality of health 
service and as a result the fast evaluation and enhancement of the population 
health condition. 

The construction of health centers needs a budget of approximately 400,000 
USD. The study of the sanitary map as a result of the migration of population 
would require an amount of about 300,000 USD.

The establishment and the operation of the water quality monitoring system 
and its improvement in the bacteria and viruses containment control.

By the improvement of the water monitoring schemes and the provision of ap-
paratuses the quality of the monitoring will be enhanced, and at the same time, 
it will make possible the specification and evaluation of those parameters that 
actually are not applied. The placement of an analytical monitoring technology 
with electronic apparatuses will increase the guarantee of the consumers and 
decrease the influences to their health. 

To evaluate the monitoring scheme of drinking water quality and the master 
plan for the public health laboratories an amount of approximately 2.5 million 
USD is required. It cannot be completely provided by the state’s budget and 
funding from donors is needed. 

The establishment of the evaluation structures for various disease causing vec-
tors because of the climatic changes, such as mosquitoes, rodents etc. are re-
quired.

The application of control and permanent monitoring schemes of the disease-
causing vectors will be carried out by a trained staff and with the appropriate 
apparatuses in every region. Their supply with adequate technology, which cur-
rently doesn’t exist, as well as with disinfecting material, will bring the decrease 
of damages in the population’s health. To achieve this system the training of a 
team of 8-10 members and the specification of a monitoring scheme all over the 
country is required; and for the creation of an elaboration technology to fight 
the vectors a sum of 0.5 million USD will be required, which can not be funded 
by the state’s budget. The World Health Organization can support it. 
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I.4 Identification of existing barriers and policy needs

Technology transfer in coastal zones faces a number of barriers. Many of these 
barriers are technology and site specific and therefore require specific interven-
tions and solutions. Among all barriers identified already by the team and stake-
holder consultations the following ones are considered as the most significant: 
(i) lack of funds to cover the high cost of technologies; (ii) lack of informa-
tion and knowledge regarding adaptation technologies; (iii) lack of capacities 
for technology utilization and maintenance; (iv) lack of coordination between 
various stakeholders and institutions; (v) lack of infrastructure like (electricity 
interruptions) that damage equipment.

The strongest pathway to adapt to climate change in coastal zone is found to 
be the public sector. Experiences with other countries show that the technology 
transfer process in coastal adaptation is mostly government drive process. It is 
the government that has to create and maintain the environment for an effective 
and successful transfer of technologies through its supportive policy. It is the 
government that has to encourage and promote national research institutions 
and organizations if research hand development activities in favor of adaptation 
technologies. 

I.5 Define and select actions

All the adaptation technologies classified as priority ones are represented brief-
ly as project ideas in the Annex II.  
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ANNEX I

EVALUATION MATRIXES

GHG ABATEMENT TECHNOLOGIES
COASTAL ADAPTATION TECHNOLOGIES
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ANNEX II

EPROJECT IDEAS
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