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Abstract. Kosovo is in his early beginning of efforts to combat climate change through mitigation and reduction 
of emission providing economic opportunities. Based on that, it is to be considered as first step, that Kosovo has 
to define priority mitigations areas as use of District Heating and Cogeneration principles, in energy generation, 
energy efficiency, renewable energy, CCS, etc. All future policies has to give most attention to improving energy 
efficiency in generation plants including DH system and implementation of energy efficiency measures in new 
and existing buildings, which encompasses the most diverse, largest and most cost-effective mitigation oppor-
tunities in buildings. Emissions from the buildings and appliances sector (including residential and commercial 
buildings) are expected to increase. Major drivers for the growth in CO2 emissions are the expansion of total floor 
space (mainly in urban areas) for heating, and cooling in commercial buildings, in addition to an increasing 
number of households with an increasing penetration of appliances per household. It is expected that several 
thousand m2 of floor space will be built between 2012 and 2020 and that electricity demand for appliances will 
roughly increased in this period. The purpose of this paper is to identify and address possible solutions for 
Kosovo, to reduce GHG emissions (greenhouse gases) in buildings and equipment to support the effective design 
strategies buildings that incorporate energy reduction thermal loads, selection of systems that enable efficient use 
of heat resources and heat and saving, the use of equipment and effective strategies to control energy 
consumption. An integrated approach will enable architectural elements and engineering systems to function as a 
whole. system.   
Keywords: GHG emission, reduction CO2 emission, EU Directives, public buildings, energy efficiency 
measures, energy consumption. 

1. IDENTIFICATION OF SUPPOSED GHG 
MITIGATION OPTIONS IN BUILDINGS 
AND EQUIPMENT 

In 2013, UNDP Kosovo has assisted the 
MESP in developing the Climate Change Strategy 
consisting of Low Emission Development and 
Adaptation Components. In this scheme the res-
ponsible authority for environment and climate 
policy is the Ministry of Environment and Spatial 
Planning, while the Kosovo Environment Protection 
Agency monitors the state of the environment. 

Author, as a National Consultant has worked 
closely with other experts in identifying of sources 
related to emission reduction measures in buildings 
which are specified as below: 

1.1. Reducing heating and cooling loads 

 Design strategies for energy-efficient build-
ings include reducing loads, selecting systems that 
make the most effective use of ambient energy 

sources and heat sinks and using efficient equip-
ment and effective control strategies. An integrated 
design approach is required to ensure that the 
architectural elements and the engineering systems 
work effectively together. A simple strategy for 
reducing heating and cooling loads is to isolate the 
building from the environment by using high levels 
of insulation, optimizing the glazing area and 
minimizing the infiltration of outside air. 

 

 
 

Fig. 1. Energy consumption per source – 
experience in Kosovo. 
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 This approach is most appropriate for cold, 
overcast climates like Kosovo climate. A more 
effective strategy in most other climates is to use 
the building envelope as a filter, selectively accept-
ing or rejecting solar radiation and outside air, 
depending on the need for heating, cooling, venti-
lation and lighting at that time and using the heat 
capacity of the building structure to shift thermal 
loads on a time scale of hours to days. 

1.2. Thermal envelope 

The term ‘thermal envelope’ refers to the shell 
of the building as a barrier to unwanted heat or 
mass transfer between the interior of the building 
and the outside conditions. The effectiveness of the 
thermal envelope depends on: 

(i) the insulation levels in the walls, ceiling 
and ground or basement floor, including factors 
such as moisture condensation and thermal bridges 
that affect insulation performance; 

(ii) the thermal properties of windows and doors;  
 

 
 

Fig. 2. Layers of thermal insulation for energy efficient 
thermal envelope. 

 
(iii) the rate of exchange of inside and outside 

air, which in turn depends on the air tightness of 
the envelope and driving forces such as wind, 
inside-outside temperature differences and air pres-
sure differences due to mechanical ventilation 
systems or warm/cool air distribution. 

(iv) For the actual case of implementation of EE 
measures in 63 schools and two hospitals in 
Kosovo, it is planned (Base profile with drip studs 
through perimeter of the building then EPS-F 
150 kPa with 8cm thickness is placed with adhesive 
and plugs, over it another layer of adhesive with 
fibreglass mesh which is finalized with plaster) 

1.3.  Heating systems 

Passive solar heating can involve extensive sun-
facing glazing, various wall- or roof-mounted solar 

air collectors, double-façade wall construction, and 
airflow windows, thermally massive walls behind 
glazing and preheating or pre-cooling of 
ventilation air through buried pipes. 

1.4. Cooling and cooling loads  

Cooling energy can be reduced by: 
(i) reducing the cooling load on a building; 
(ii) using passive techniques to meet some or 

the entire load; 
(iii) improving the efficiency of cooling equip-

ment and thermal distribution systems. 
Reducing the cooling load depends on the 

building shape and orientation, the choice of build-
ing materials and a whole host of other decisions 
that are made in the early design stage by the 
architect and are highly sensitive to climate. 

1.5. Building energy management systems 
(BEMS) 

BEMSs are control systems for individual build-
ings or groups of buildings that use computers and 
distributed microprocessors for monitoring, data 
storage and communication. Estimates of BEMS 
energy savings are considerable. 

 

1.6. Domestic hot water 

Options to reduce fossil or electrical energy 
used to produce hot water include: 

(i) use of water saving fixtures, more water-
efficient washing machines, cold-water washing 
and (if used at all) more water-efficient dish-
washers (50% typical savings); 

(ii) use of more efficient and better insulated 
water heaters or integrated space and hot- water 
heaters (10–20% savings); 

(iii) use of tankless (condensing or non-con-
densing) water heaters, located close to the points 
of use, to eliminate standby and greatly reduce 
distribution heat losses (up to 30% savings, depend-
ing on the magnitude of standby and distribution 
losses with centralized tanks); 

(iv) recovery of heat from warm waste water; 
(v) use of air-source or exhaust-air heat pumps; 
(vi) use of solar thermal water heaters (pro-

viding 50–90% of annual hot-water needs, depending 
on climate). This case is applied in the project of 
implementation of EE measures for schools in 
Kosovo. 

The integrated effect of all of these measures 
can frequently reach a 90% savings. Heat pumps 
using CO2 as a working fluid are an attractive 
alternative to electric-resistance hot water heaters, 
with a COP of up to 4.2–4.9. 
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1.7. Lighting systems 

Lighting energy use can be reduced by 75 to 
90% compared to conventional practice through: 

(i) use of daylighting with occupancy and day-
light sensors to dim and switch off electric lighting; 

(ii) use of the most efficient lighting devices 
available;  

(iii) use of such measures as ambient/task light-
ing. 

Daylighting systems involve the use of natural 
lighting for the perimeter areas of a building. Such 
systems have light sensors and actuators to control 
artificial lighting. 

Energy efficiency measures using of the most 
efficient lighting devices available is the one of 
important phases of implementation of EE mea-
sures in schools and hospitals in Kosovo for which 
the criteria of lamp selection is: 

(i) lighting system should be primarily fluores-
cent to maximize energy efficiency and minimize 
maintenance; 

(ii) the incandescent lamp must be limited; 
(iii) there must be taken into consideration to 

minimize of lamp types wherever it is possible, for 
easy maintenance; 

(iv) utilizing the most energy-efficient light 
sources, to maximize energy efficiency and mini-
mize maintenance. 

1.8. Household appliances, consumer electronics 
and office equipment 

Energy use by household appliances, office 
equipment and consumer electronics, is an impor-
tant fraction of total electricity use in both 
households and workplaces in developed countries. 
In Kosova this fraction is not so high but can 
significantly impact total electricity consumption. 

1.9. Supermarket refrigeration systems 

Mitigation options for food-sales and service 
buildings, especially supermarkets and hypermarkets 
extend beyond the energy savings mitigation options 
reviewed so far (e.g., high efficiency electric lighting, 
daylighting, etc.). Because, these buildings in 
Kosovo, often employ large quantities of HFC 
refrigerants in extensive and often leaky systems, a 
significant share of total GHG emissions are due to 
the uncontrolled release of the refrigerant. In all, 
emissions of the refrigerant can be greater than the 
emissions due to the system energy use. 

1.10. Energy savings through retrofits 

Actually, there is a large stock of existing and 
inefficient buildings in Kosovo, and long-term 

ability to reduce energy use depends critically on 
the extent to which energy use in these buildings 
can be reduced when they are renovated. There are 
two opportunities to reduce heating and cooling 
energy use by improving the building envelope: 

(i) at any time prior to a major renovation, 
based on simple measures that pay for themselves 
through reduced energy costs and potential 
financial support or incentives;  

(ii) when renovations are going to be made for 
other (non-energy) reasons, including replacement 
of windows and roofs. 

1.11. Energy-related emissions and halocarbon 
emissions 

Halocarbons (CFCs, HCFCs and HFCs) are 
involved as a working fluid in refrigeration equip-
ment (refrigerators, freezers and cold storage 
facilities for food), heating and cooling of buildings 
(heat pumps, air conditioners and chillers) and as an 
blowing agent used in foam insulation for refrige-
rators, pipes and buildings. All three groups are 
greenhouse gases. The GWP of HCFCs is generally 
lower than CFCs. The GWP of HFCs is also 
generally lower than that of the CFCs, but generally 
slightly higher than that of the HCFCs. 

The consumption (production plus imports, minus 
exports, minus destruction) of CFCs except for 
critical uses (e.g., medical devices) stopped in 1996 
in developed countries, while developing countries 
have been given to 2010 to eliminate consumption. 
HCFCs are being phased out, also for reasons of 
ozone depletion, but will not be completely phased 
out of production until 2030 in developed countries 
and 2040 in developing countries. 

In this context, Kosovo as a future part of the 
European Community will be obliged to establish 
legal infrastructure and to build up sustainable 
strategy in fulfilling of obligations resulted from 
international treaties. In accordance with the Law 
for Environmental Protection and the liabilities 
resulted from the Montreal Protocol, Kosovo Go-
vernment/Ministry for Environment and Spatial 
Planning in collaboration with researchers from 
University of Prishtina/Faculty of Mechanical 
Engineering has prepared “Book of regulations for 
Ozone Depletion Substances”. 

2. IDENTIFICATION OF SUPPOSED GHG 
MITIGATION OPTIONS FROM 
DISTRICT HEATING AND FUTURE CHP 

To secure the energy supply and to develop 
sustainable societies, construction of energy- efficient 
systems is at the same time most vital. The aim of 
this activity will be therefore to identify how a 
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local energy company, producing existing district 
heating (DH), future district cooling (DC) and 
electricity in combined heat and power (CHP) 
plants, can contribute to resource-efficient energy 
systems and cost-effective reductions of global 
carbon  dioxide (CO2) emissions, along with its cus-
tomers. Analyses have to be performed on how a 
local energy company can optimize their DH and 
DC production and what supply-side and demand-
side measures can lead to energy-efficient systems 
in combination with economic and climate change 
benefits. Local DH companies have to investigate 
environmental and economic factors affecting the 
selection of the best option to: 

(i) switch the DH fuel source from heavy fuel 
to a fuel that is cheaper and environmentally friendly; 

(ii) expand  the  DH  Company  in  all  three  
cities  and  its  network  and  heat  distribution opera-
tions to serve more customers in the light of 
expected DH demand growth 

3. CONCLUSIONS 

The substantial reductions in CO2 emissions 
from energy use in buildings in Kosovo can be 
achieved over the coming years using mature tech-
nologies for energy efficiency that already exist 

widely and that have been successfully used in the 
project for 63 schools and 2 hospitals, which is 
under implementation. A significant portion of 
these savings can be achieved in ways that reduce 
life-cycle costs, thus providing reductions in CO2 

emissions that have a net benefit rather than cost. 
For the purpose of estimating the CO2 miti-

gation potential in buildings, a baseline have to be 
derived based on the review of future studies in 
this area in Kosovo. 

Kosovo as non developed country has limited 
GHG mitigation options and these options out-
spreads in mitigation potentials in buildings which 
include space heating, DHW, lighting system and 
cooling systems, and Identification of supposed 
GHG mitigation options from District Heating and 
future CHP. 
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