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 Comparative Analysis of Selected Factors Affecting 
Heating Costs of Schools in Selected Balkan 
Countries
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Abstract

Th e paper aims to carry out a comparative analysis of heating of school facilities 
under the administration of municipalities in Macedonia, Moldova and Kosovo 
and to test the factors that aff ect the heating costs of school facilities. For a defi ni-
tion of the theoretical fundament parts of the theory of fi scal federalism are used. 
Subsequently fi ve hypotheses are put forward that are verifi ed using the method of 
benchmarking. Th e theoretical conclusions and recommendations may be used for 
a more eff ective implementation of public policies within the surveyed countries.

Keywords: comparative analysis, municipalities, heating cost

1. Introduction

Apart from the available personnel eff ective running of school facilities also requires 
corresponding material equipment and suffi  cient operating resources. In this study 
we focus on the exploration of resources that are used for heating school facilities.

Th e study presents results of a comparative analysis of the heating costs of 
school facilities in three countries that are compared with each other – Macedonia, 
Moldova and Kosovo. Th ese are costs that are incurred in the contet of running 
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school facilities that provide the following levels of education: ISCED 0–ISCED 3 
(see Table 1).5

Table 1
Characteristics ISCED 0 – ISCED 3

Level Term used within the text Characteristic

ISCED 0 Pre-primary education Education from 3 years of age

ISCED 1 Primary education First level of primary education

ISCED 2 Lower secondary education Second level of primary education

ISCED 3 Upper secondary education
Secondary-school education from 15 (16) 
years of age. Follows the completion of 
primary education

Source: OECD (2011). Modifi ed.

Th e analysis of costs was performed within the project “Transfer of Czech 
knowledge in support of local government associations of Macedonia, Moldova 
and Kosovo to strengthen capacities for policy advocacy for improving / establish-
ing fi scal incentives for energy effi  ciency measures in public schools”. Th is project 
was supported by the Czech Trust Fund UNDP and implemented by the company 
MEPCO (a subsidiary of the Association of Towns and Municipalities of the Czech 
Republic and the Dutch Association), which specifi cally focuses on a transfer of ex-
perience at the municipal level (since 2005) and also on international benchmarking 
(since 2012). In 2012 a project for Serbian towns was undertaken called “Municipal 
Benchmarking – waste management and waste water management in Serbia”. Th e 
outcome of the project was a web application, comparative summary reports and 
individual reports for each participant, which included a comparison of the situ-
ation with other comparable towns. In 2012 and 2013 a project was implemented 
with the aim of comparing Czech and Georgian towns and transferring good prac-
tice (in the spheres of waste management and strategic administration). In 2012 and 
2013 a benchmarking project of 3 countries (Macedonia, Moldova and Kosovo) in 
the sphere of energy management was implemented. Th e aim of the project was to 
obtain data on energy consumption related to heating of public schools and using 
the data analysis to identify the room for improvement and to secure savings in 
the realm of energy management of schools. Th e results of this survey make up the 
contents of this paper.

Th e article aims to carry out a comparative analysis of heating of school facili-
ties administered by municipalities in Macedonia, Moldova and Kosovo and to test 
the factors that infl uence heating costs of school facilities. No similar study compar-
ing the surveyed countries has been processed so far. However, there are practical 

5 Classifi cation ISCED ((International Standard Classifi cation of Education) uses the OECD meth-
odology which was revised in 1997. For a detailed classifi cation, see OECD (2011).
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studies focused on other countries with a related subject matter. Th ese include the 
study prepared by the Italian Trust Fund (Search I, II, 2014), which examined the 
school environment and responsibility for the health of children in selected Euro-
pean countries, and the study “Heating with Biomass: A Feasibility Study of Wis-
consin Schools Heated with Wood” (P Squared Group, LLC 2008).

Th is study may contribute to closing the gap in knowledge on the examined 
issue and enriching the theoretical discussion on benchmarking in public admin-
istration. Th eoretical conclusions and recommendations may be used for a more 
eff ective implementation of public policies within the surveyed countries.

2. Research framework and research foundations

Th e effi  ciency of heating costs of school facilities in the surveyed countries is aff ect-
ed by numerous factors and conditions. Of these the following factors are examined 
in detail within the present study: functionality of the public administration, impact 
of the role of local governments (effi  ciency) on the running of school facilities, exis-
tence of an eff ective energy policy and its impact on the energy operation of school 
facilities, conduct of an effi  cient energy audit, implementation of investments in 
energy-saving programmes, type of used heating media and impact of the natural 
factor (climate and weather) on the energy operation of school facilities.

It is evident that we deal with a complex set of factors and conditions. Th e 
analysis of their impact on the energy costs of school facilities requires fi nding an 
adequate theoretical framework in order to carry out the research. Th e contempo-
rary theory, however, does not off er such a comprehensive framework. Th ere are 
no studies available that would directly address the given issue. However, within 
the theory it is possible to fi nd ideas that may be used for the design of a suitable 
theoretical research framework.

To create the theoretical framework, we adopt the idea of fi scal federalism as 
off ered by Oates (1972, 1977,1999), Tiebout (1956), Musgrave and Musgrave (1989) 
and Baldwin and Wyplosz (2004), interconnected with the idea of achieving savings 
in the public sector (Gaebler 1971; Matějová et al. 2014; Půček and Ochrana 2014) 
and the idea of an effi  cient allocation of resources (Půček, 2014; Nemec et al. 2014).

Th e operation of the educational facilities of public schools represents an ele-
ment of the system of public administration. It may therefore be assumed that the 
more eff ective the system of public administration becomes, the more eff ective the 
energy management of educational facilities shall be and thus the higher the savings 
in the public sector that can be achieved.

Allocation effi  ciency is dependent upon diversity and local information ad-
vantage (Špaček, 2014), economies of scale, externalities, control mechanisms 
(Merickova et al.2012) and fi scal horizontal competition (Baldwin and Wyplosz 
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2004). By diversity we mean a diversity of preferences in provided goods within the 
given region. If the diversity of preferences within provided public goods is high in 
individual regions, it is preferable to provide the individual goods in a decentralised 
manner. In case the diversity of consumer preferences in public goods / services is 
low, it is more effi  cient to adopt a centralised provision of the given public goods. 
Th is conclusion follows from Oates’s decentralisation theorem (Oates 1977).

Within centralised decision-making on the provision of public goods, losses 
may arise that are aff ected by the volume of demand in individual fi scal units (the 
more the demand of individual regions gets closer to the “average” central demand, 
the smaller the losses are) and the price elasticity of the demand (with an increasing 
inelasticity of demand for public goods losses grow due to the central decision-
making on the provision of public goods).

Baldwin and Wyplosz (2004, 78) note in this respect that the central govern-
ment may decide that for diff erent individual lower levels (regions) it will provide 
diff erent volumes of public goods. Th e problem is that such a decision requires in-
curring additional costs related to determining local preferences. In comparison, 
the local government holds an advantage in that it has relatively suffi  cient informa-
tion to provide the necessary goods at lower costs. On the other hand, within cen-
trally provided public goods an eff ect of economies of scale comes to play.

Th erefore it is safe to assume that the diff erent organisational structures of 
public administration in the compared (surveyed) countries will aff ect the costs of 
kindergarten, primary and secondary schools (or, in our case, the cost of decentral-
ised / centralised provision of heating, respectively). Will the centralised (or possibly 
combined) model of public administration report lower heating costs for schools 
compared to the decentralised model, or will the situation be vice versa ?

It follows from Oates’s theorem (Oates 1977) that in centralised decision-
making the provision of public goods leads to a loss of welfare for local consumers 
of public goods. However, due to the economies of scale lower marginal costs are 
achieved associated with their provision. Th erefore, when deciding upon a central-
ised / decentralised provision of public goods, authorities of public administration 
should take into account:
a) Th e case when losses of the benefi t (welfare) are higher than economies of scale; 

in such a case it is appropriate to provide the given good in a decentralised man-
ner (i.e. to operate the provision of heating of school facilities decentrally),

b) Provided economies of scale outweigh the loss of the eff ect of a decentralised 
provision of given goods, it is advisable to provide the given good centrally (i.e. 
to operate the provision of heating of school facilities centrally).

Th e decentralised model of fi scal federalism is thus characterised by a high 
degree of diversifi cation of user preferences, while the centralised model shows a 
low degree of diversifi cation of user preferences.
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Within the search for a suitable model of public administration for an eff ective 
energy management of schools and in the search for factors aff ecting the effi  ciency 
of the energy policy of educational facilities on the level of municipalities of the 
surveyed countries, we formulate the following hypotheses (H):
H1: the energy management of educational facilities is more effi  cient in those sur-

veyed countries that to a greater extent delegate the authority over the opera-
tion of educational facilities to the level of local governments when compared 
to the countries in which the system of public administration is more central-
ised.6

H2: countries that have a central energy policy, and its implementation is delegated 
to the level of local governments, perform better in the domain of the energy 
management of educational facilities.

H3: countries that have a central government document (strategy) for the realm 
of energy policy and have eff ective implementation tools for their execution 
achieve better results in the energy management of school facilities.

H4: a tendency may be tracked down that the higher the degree of implementation 
of the energy audit, the more eff ective are the austerity measures that are ad-
opted in the domain of operating costs of school facilities.

H5: the selection of the heating medium probably has a higher impact on the 
growth dynamics of the heating cost of school facilities than the average an-
nual temperature.

2.1 Analysis of baseline conditions in the compared countries

How much energy is needed for the operation of school facilities is dependent upon 
numerous factors and conditions. Of these, the most important ones are the way 
the public administration is run and the role of local governments in the opera-
tion of school facilities, responsibility for the formulation and implementation of 
energy policy, resources for funding the energy operation of school facilities, use of 
resources for the strategic planning of energy policy, use and scope of the energy 
audit, implementation of investments in energy-saving investment programmes as 
well as the exogenous (impossible to infl uence) climate factor. Table 2 provides a 
summarising comparison of the baseline conditions.

For the purpose of comparing the individual countries, we adopted selected 
relevant factors and conditions that aff ect the fi nancing of school facilities and the 
effi  ciency of energy policies. Individual countries have certain similar character-
istics (e.g. a still prevailing centralised system of public administration, a lack of 
funding resources) but at the same time in other aspects they diff er. Apart from 

6 In the case of the surveyed countries, the necessary precondition for this operation is the fact 
that municipalities receive a portion of the funding for the operation of educational facilities 
from the central budget.
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the exogenous factor of weather there are also other dissimilarities in which we 
may on the basis of the method of comparison fi nd diff erences and determine the 
country with the best initial position for the studied domain. Detailed results of the 
comparison of the individual countries and empirical data for the verifi cation of 
hypotheses are shown within the following analysis.

Macedonia
Macedonia may be perceived as a developing country with a single-tier public ad-
ministration consisting of central authorities and 84 municipalities. Th e responsi-
bility for energy policy at the central level lie with the Ministry of Finance, Ministry 
of Economy, Ministry of Environment and Physical Planning, Ministry of Agricul-
ture, Forestry and Water Economy, Ministry of Transport and Communications 
and, obviously, at the municipal level with the local governments. One of the main 
objectives of the reform eff orts is a gradual decentralisation. In the context of these 
reforms, the founding, funding, operation and maintenance of school facilities has 
been delegated to the responsibility of local governments (Zahradník and Koppitz 
2012).

Th e main source of funding is Education-Earmarked, which makes up about 
68 % of the budget, local fees (22 % of the budget), and VAT (5 % of the budget). 
Marginal sources of funding are capital income, unconditional transfers and others 
(Zahradník and Koppitz 2012).

Within the domain of energy saving Macedonia has adopted the document 
“Strategy for Energy Development in the Republic of Macedonia until 2030”, whose 
main objective it is to increase effi  ciency in energy management, to reduce the total 
energy consumption in the country and to look for ways of fi nancing energy-saving 
projects. Th e main challenges in the domain of energy policy of municipalities in-
clude: lack of data, lack of funding needed for the implementation of necessary 
projects (may be seen as the biggest problem), limited access of local governments 
to the central-government funds, complicated access to international capital, insti-
tutional environment, lack of awareness on the part of the general public and re-
sponsible representatives on energy issues, problems with public procurement and 
accounting for generated savings (Zahradník et al. 2013a).

Moldova
Moldova ranks among developing countries with a two-tier public administration. 
Th e fi rst tier consists of municipalities and towns, and the second tier comprises 
district authorities and the cities of Chisinau and Balti. A special status is held by 
the Gagauzia region. At the central level the responsibility for the energy policy lies 
with the Ministries of Finance, Economy, Environment, Internal Aff airs, Construc-
tion and Regional Development, and Agriculture and Food Industry. As Macedonia 
is presently undertaking a public-administration reform whose main objective is 
decentralisation. Th e Competences of local governments and regions are not opti-
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mally distributed within the context of education funding and implementation of 
public policies related to energy savings. Due to the low economic performance of 
the country, they are not optimally funded, either. State budgetary funds, through 
which the state allocates towards education annually 5 – 6 % of GDP, represent the 
main source of education fi nancing. Th e cost of maintaining facilities of preschool, 
elementary and secondary education are covered from the budget of municipali-
ties. Also covered from the budget of municipalities are the salaries of teachers, 
while transfers from the region add resources to the budget (Zahradník and Kop-
pitz 2012).

Th e largest share of local school funding is covered by earmarked transfers 
(47 %), Education Earmarked (17 %), local fees (14 %), capital income (7 %), admin-
istration fees (4 %), unconditional transfers (4 %) and others. Compared to other 
surveyed countries, Moldova has the most centralised system of education fund-
ing. It can be seen that in comparison to Macedonia and Kosovo, a redistribution 
through VAT is missing (Zahradník et al. 2013a).

Expenditures on energy supplies represent 30 % of GDP in Moldova. Energy 
infrastructure is severely undercapitalised. 60 % of the equipment is over 30 years 
old and 30 % of the equipment is over 40 years old. In 2007 an energy strategy valid 
until 2020 was approved which aims to tackle the complex situation of the state 
energy management. Th e strategy specifi es the main objectives of the industry, key 
players, assigns responsibilities and identifi es sources of funding. Th e main chal-
lenges within the energy management include severe under-fi nancing of the sec-
tor, lack of fi nancial resources for reconstructing the facilities provided by the cen-
tral government to municipalities and regions, lack of attention given to this issue 
by responsible offi  cials and politicians, and an insuffi  cient use of calculations and 
methods for the quantifi cation of results of implemented cost-cutting programmes 
within energy-saving programmes.

Kosovo
Like the rest of the surveyed countries, Kosovo ranks among developing countries. 
Public administration in Kosovo is single-tier, composed of 37 municipalities. Th e 
responsibility for the energy policy and the execution of savings is shared by the 
following entities: Ministry of Finance, Economics Development, Environment 
and Spatial Planning, Local Government Administration and Agriculture, Forestry 
and Rural Development. In 2008 the main phase of decentralisation had started in 
Kosovo, based on the Act on Local Self Government and the Act on Local Gov-
ernment Finance. Competences in the areas of sustainable economic development, 
urban planning, environmental protection, provision of public goods and services, 
including social services, fi re and emergency services were transferred onto mu-
nicipalities.
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Th e major share of the contribution towards the fi nancing of local education 
is taken up by Education Earmarked (44 %), local fees (27 %), earmarked transfers 
(12 %), unconditional transfers (8 %), other than national transfers (5 %), and capi-
tal income (4 %). Th e main strategic document in this area is the “Energy Strategy 
for the Republic of Kosovo for the Period of 2009 – 2018” whose main objective it is 
to strengthen the infrastructure for energy supplies, increase the energy effi  ciency 
and the use of renewable resources. Another important document is the “National 
Energy Effi  ciency Action Plan” whose main objective it is to reduce the energy con-
sumption by 9 % within 2018 compared to the average for the period 2003 – 2007 
(Zahradník et al. 2013a). With respect to the given issue, Kosovo will have to fi nd a 
solution to the following problems: lack of funding for running self-governing ad-
ministrations, non-transparent co-fi nancing on the part of the central government, 
implementation of energy concepts at the municipal level, raising awareness for the 
issues with responsible politicians and bureaucrats, introduction of systems for the 
capture and analysis of energy savings, design of central incentive programmes for 
municipalities, and raising awareness for the issue among the general public. Th e 
following section introduces data collection and results of the empirical analysis.

3. Adopted methods and data collection

To compare the individual countries we use a combination of the methods of quali-
tative and quantitative analysis while the method of benchmarking is key. By bench-
marking we understand a systematic, continuous and planned process performed 
in order to measure, compare and assess processes, products, services or perfor-
mance parameters with selected organisations, partners or competitors that within 
selected parameters may be considered better, in order to specify opportunities for 
self improvement (Nenadál et al. 2011, 15).7 Camp defi nes benchmarking as fol-
lows: “a proactive process for the structured change in processes with the aim to 
achieve a better performance. Th e benefi t of benchmarking is that a company focus-
es on the best practice in its fi eld and subsequently implements it into its processes. 
Benchmarking leads to higher profi tability, increased asset utilisation, meeting the 
needs of customers and achieving a competitive advantage.” (Magd and Curry 2003, 
168). Benchmarking in the public sector has a use in the objective examination 
of procedures, methods and systems in ensuring the production of public goods 
and services, funded either partially or fully from public sources (e.g. Nemec et al. 
2008). Th is method also assists to evaluate the quality of publicly provided services, 
especially in environments where no quality standards are set (e.g. Meričková et al. 
2009).

7 Nenadál et al. in their book Benchmarking, Myths and Reality also give defi nitions of the Ameri-
can Productivity and Quality Center (APQC) and the American Society for Quality (ASQ) by the 
same author who, in turn, cites the research by Metin Kozak. The vast majority of defi nitions 
emphasises a connection with performance-improvement processes.
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Several expert studies deal with an analysis of the specifi c experience of indi-
vidual countries with benchmarking. Kuhlmann and Jäkel (2013) deal with compar-
ing the experience with benchmarking of local governments in Sweden, England, 
Germany and Switzerland. Other comparative studies are, for example, Kuhlmann 
and Fedele (2010), Hammerschmid et al. 2013 and Nemec et al. (2011). Current 
studies (Kuhlmann and Jäkel 2013) argue that dominant infl uence is mainly exerted 
by institutional factors, specifi cally the state system, the degree of decentralisation 
and fi scal autonomy, the size of administrative units and the degree of regional frag-
mentation. Th e type of democracy and the culture of bureaucracy may as a whole be 
marked as initial conditions that aff ect the character and success of the implemen-
tation of individual quality-management tools. For an explicit explanation of indi-
vidual factors it is necessary to put them in the context of the current knowledge of 
the school of public choice.

In this study, we adopt the method of benchmarking to explore three domains 
within the surveyed countries:
• Comparison of management (high-level comparison) – comparison of ap-

proaches towards setting the organisational strategy and management, e.g. stra-
tegic benchmarking

• Comparison of performance – comparison of the performance of an organisa-
tion that uses quantitative indicators with other organisations (the most com-
mon indicators include costs, productivity, level of resource utilisation, quality)

• Comparison of processes – comparison and analysis of processes using quanti-
tative and qualitative data and their subsequent redesign in order to improve the 
performance (Meričková et al. 2009).

3.1 Data collection

Data for benchmarking analysis were secured via data collection using a question-
naire. Th e questionnaire was distributed in either online or paper form to four mu-
nicipalities in each of the surveyed countries. Th e municipalities were addressed 
using the following structure:

1 municipality with more than 100,000 inhabitants
1 municipality with more than 50,000 but less than 100,000 inhabitants
1 municipality with more than 20,000 but less than 50,000 inhabitants
1 municipality with more than 15,000 but less than 20,000 inhabitants

Each municipality will then invite 6 selected schools (if possible, i.e. 2 kin-
dergartens, 2 primary and 2 secondary schools administered by the municipality) 
to participate in the data collection. Th e schools shall be selected as an “average” 
sample with regards to energy use, number of pupils / students, energy costs etc. 
In addition, available key national data will be evaluated for the overall picture. In 
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order to see the trends over a period, whenever relevant, data will be collected for 
the years 2009, 2010 and 2011.

A more detailed description of the sample is as follows:
Macedonia: Veles, Kumanovo, Gostivar. Total of 8 kindergartens, 35 primary 

schools and 12 secondary schools have been approached within the 
sample.

Kosovo: Obiliq, Gjilan, Istog. Total of 15 kindergartens, 89 primary schools and 
12 secondary schools have been approached within the sample.

Moldova: Soroca, Edinet, Cimişlia, Primaria OR. Cahul. Total of 29 kinder-
gartens, 6 primary schools and 22 secondary schools have been ap-
proached within the sample.

Th e set of ca. 30 questions have been divided into 4 thematic sub-sets:
1. energy effi  ciency and investment – ca. 30 % of the questions for municipalities 

and schools;
2. economic / fi scal – ca. 40 % of the questions;
3. management and public procurement – ca. 20 % of the questions;
4. incentives and disincentives – 10 % of the questions.

Response rate:
Out of 85 questionnaires sent out to the respondents, 10 have been fi lled out on the 
municipal level and 37 have been fi lled out on the school level. Since not all ques-
tions have been answered properly, the aggregation of some data is based on smaller 
samples. An additional manual has been provided by MEPCO to the respondents 
in order to make the data collection more eff ective. Although the structure of the 
sample is not statistically signifi cant, we can assume that the results will give us a 
fairly accurate description of the situation in individual countries.

3.2 Benchmarking comparison of individual countries

Within the fi rst part of benchmarking the key performance indicators were deter-
mined. Th e indicators were split into three levels: 1) indicators at the level of schools, 
2) indicators at the level of municipalities and 3) indicators at the level of countries.

Indicators were also split into key and supplementary according to their im-
portance. At the level of schools, we may label the following as the key indicators: 
consumption of heat per student (kWh / student / year) and heating costs at the school 
per student (local currency / student / year). Supplementary indicators at the level of 
schools are as follows: heat consumption at the school per m² (kWh / m² / year) and 
heating costs at the school per m² (local currency / student / year).
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At the level of municipalities the key indicators were set as follows: heat con-
sumption at all schools per student (kWh / student / year), heat and electricity costs at 
all schools per student (local currency / student / year), share of the city budget relat-
ed to the school operating expenses, share of expenses for energy costs at all schools 
as part of the total budget of one municipality (per country), energy management 
index (i.e. energy manager, energy-related strategic document, organising of aware-
ness campaigns, shared purchases of energy, projects at schools). Supplementary 
indicators were as follows: heat consumption at all schools per m² (kWh / m² / year), 
heating costs at all schools per m² (local currency / m² / year), fi nancial support from 
the municipal budget (in addition to transfers or grants the municipalities receive 
from the national budget) for energy costs (local currency / student / year), share of 
transfers or grants from the central government to municipalities or schools allo-
cated for energy costs (Zahradník et al. 2013b).

4. Results

Th e following section presents the main results of the comparison that may have 
implications for the analysis and implementation of selected public policies. Among 
the basic initial conditions may be classifi ed the characteristic of a climate in the 
individual countries.

Among the individual countries, there are diff erences in temperature condi-
tions which in turn have an impact on energy consumption. Th e climate of the Re-
public of Moldova is temperate continental. Winters are mild and short, summers 
are hot and long. Th e average annual air temperature throughout the territory of the 
Republic of Moldova is above zero (+8°C in the north, +9°C in the central parts of 
the country and +10°C in the south). Th e length of the heating season is 158 days 
in the south, 167 days in the central parts (around Chisinau) and 177 days in the 
north of the country. Th e climate of Kosovo is predominantly continental, result-
ing in warm summers and cold winters with Mediterranean and Alpine infl uences 
(average temperature within the country ranges from +30 °C (summer) to –10 °C 
(winter)). However, due to unequal elevations in certain parts of the country, there 
are diff erences in temperature. Th e Republic of Macedonia is characterised by three 
diff erent climates: changed Mediterranean, Mountainous, and mildly Continental. 
Th e mildly continental climate is most characteristic of the Republic of Macedonia, 
since it covers the biggest area of the country. It is characterised by relatively cold 
and humid winters and warm and dry summers. Th e spring is colder than the fall 
(Zahradník et al. 2013b).

Apart from the impact of a climate, there is no doubt that a linear relationship 
exists between the energy consumption and the size of the heated fl oor area. Th e 
consumption (respectively energy savings) of school heating is also aff ected by in-
vestments in strategic austerity programmes, both in their total volume and in their 
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relative size, i.e. recalculated per school. Research fi ndings related to these factors 
that aff ect the heating energy consumption of schools are shown in the following 
Table 3.

Table 3
Factors aff ecting the heating energy consumption of schools in individual 

countries

Factor
Country

Macedonia Kosovo Moldova

Average heating fl oor per student in the 
municipality (m2) 5.3 3.5 9.8

Volume of investments in strategic austerity 
programmes in the given country per 
municipality (EUR) – year 2009

86,506 108,500 957

Volume of investments in strategic austerity 
programmes in the given country per 
municipality (EUR) – year 2010

190,492 165,000 54,304

Volume of investments in strategic austerity 
programmes in the given country per 
municipality (EUR) – year 2011

141,301 65,000 0

Investments in energy-saving projects 
(average 2009 – 2011) recalculated per school 3,768 2,768 1,416

Source: authors.

Th e analysis points towards a relatively ineffi  cient use of heated fl oor area per 
student in Moldova. We may therefore conclude that school buildings are unnec-
essarily oversized in this country. Kosovo takes the best ranking. With regard to 
the factor of the volume of investments in energy-saving programmes, the analysis 
shows that investments peaked for all countries in 2010, following which the vol-
ume of investments has declined. Th e most resources were allocated to energy-sav-
ing programmes by Macedonia. In contrast, Moldova reported a very small volume 
of investments.

Th ese results are also confi rmed by a recalculation to the level of individual 
schools. Th e dominant share of projects represented façade insulations, replace-
ments of windows and heating-system replacements. For a higher effi  ciency of these 
investments an energy audit of the given school should precede each investment. 
An energy audit is implemented in 100 % of cases in Macedonia. Contrariwise, in 
Kosovo an energy audit was performed only in 12 % of schools and the situation is 
even worse in Moldova, where the audit was performed only in 2 % of schools. We 
can therefore conclude that in these two countries, the focus of investments is not 
fully eff ective, and the undertaken allocations rather represent compensation due 
to poor technical conditions.
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Th e energy management index, which assesses the level of energy manage-
ment in individual countries, describes the situation in the realm of energy man-
agement in more detail. Th e index assesses whether municipalities have established 
the post of an energy manager, designed strategic documents, organised informa-
tion campaigns on the possibilities of savings in energy consumption, implement-
ed shared purchases of energy and also whether there are energy-saving projects 
implemented at schools, where they represent a signifi cant room for savings. Th e 
incidence of each factor has a weight of 20 %, with the exception of schools, for 
which the number of implemented projects is assessed. Provided no projects are 
implement at schools, they receive 0 %, in case they implement 1 – 3 projects they 
are awarded a rating of 10 %, and if they implement more than 3 projects the cor-
responding assessment is 20 % (Zahradník et al. 2013b).

Th e following chart represents the overall results of the energy management 
index in individual countries and also the results of an assessment in individual 
categories.

Chart 1
Results of the energy management index

Source: Zahradník et al. (2013b)

Th e columns represent the total overall assessment of the energy management 
index. Based on the results, Kosovo received the best score, followed by Macedo-
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nia. Moldova lags greatly behind these two. Kosovo received very high scores when 
compared to the other nations, mainly due to the awareness campaigns which were 
organised in this area. Th e Kosovo results partially contradict the results relating to 
the implementation of energy audits. Macedonia, the country listed second on the 
assessment of the energy management index dramatically lags behind other coun-
tries in organising awareness campaigns, whereas it is the only one which uses cen-
tralised purchasing for energy. Moldova holds the last place in the review, having 
achieved worse results than the surrounding countries, especially in the category of 
strategic documents and projects. Items such as the centralised purchasing of power 
and a tool for creating energy-manager positions are not used in Moldova at all.

Results of the analysis of costs of heating in the surveyed countries point to-
wards unsatisfactory conditions. Heating costs in school facilities (for the period 
2009 – 2011) demonstrate a growing trend (see Table 4).

Table 4
Results of the fi nal comparison of heating costs per m² (period 2009 – 2011)

Monitored factor Macedonia Kosovo Moldova

Average heating cost 2009 per m² of 
heated fl oor EUR 8.9 EUR 8.2 EUR 7.8

Average heating cost 2010 per m² of 
heated fl oor EUR 9.8 EUR 8.8 EUR 9.3

Average heating cost 2011 per m² of 
heated fl oor EUR 12.4 EUR 9.9 EUR 10.7

Primary heating source oil coal / wood gas

Average year temperature (in degrees 
Celsius) 12° 12° 10°

Source: authors.

Th e highest dynamics can be found in the growth in heating costs in Mace-
donia, where over the period 2009 – 2011 the costs have increased by 39 %, and in 
Moldova, where the costs have increased by 37 %. In Kosovo the increase in costs 
was comparatively lower. Proposed solutions to the problem are contained within 
the fi nal section of this paper.

Th e results of the comparison of individual indicators in the domain of ther-
mal management point towards diff erent rankings of the surveyed countries (see 
Table 5).



76

The NISPAcee Journal of Public Administration and Policy, Vol. VIII, No. 1, Summer 2015

Table 5
Results of the comparison of individual indicators

Indicator
Country and its ranking within the compared indicator

Macedonia Moldova Kosovo

Investments in energy-
saving projects 
recalculated per school

First place Third place Second place

Primary heating source 
and its impacts on savings Oil Gas Coal / wood

Costs of heating per m² 
(2009 – 2011) in terms of 
growth dynamics

Third place Second place First place

Average heating fl oor per 
student in the municipality Second place Third place First place

Assessment of rate of 
investment in energy-
saving programmes in 
individual countries

First place Third place Second place

Average annual 
temperature 12 degrees Celsius 10 degrees Celsius 12 degrees Celsius

Source: authors.

All the surveyed countries share a common characteristic in that there is 
much room for improvement of the existing conditions, in particular within the 
area of central purchases of energy, strategic planning and organising awareness 
campaigns. At the same time, the ranking of individual countries diff ers. Th e re-
search results show that over the last three years, Macedonia invested the most re-
sources towards the implementation of energy-saving measures in absolute terms, 
yet it has a higher growth dynamic in heating costs than Moldova. Th e country with 
the lowest rate of growth in costs is Kosovo, which achieves the best scores among 
the compared countries within an assessment of the energy management index.

Th e main causes of the growing trend could be sought in the use of obsolete 
heating technologies and in the type of heating media. In the case of Macedonia, 
we must also take into account the fact that investments in energy-saving measures 
bring their eff ects only within the horizon of several years. It is not without interest 
that each of the surveyed countries uses a diff erent dominant heating medium. Ac-
cording to the World Bank study carried out in Kosovo (Zahradník et al. 2013a), a 
change of the heating medium may result in savings of up to 25 % of the previous 
heating costs.

Th e price development of heating media on the market also has a sizable im-
pact on the total costs. In the case of Moldova the raw material that is predominant-
ly used is natural gas, and the price of this commodity is dependent upon the price 
of oil (since natural gas is used as its substitute) as well as upon the development of 
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the exchange rate of a domestic currency against USD. Over the period 2009 – 2011, 
there was a drop in the price of gas in the fi rst half of 2009 followed by a growth 
which peaked in early 2010. From then, the trend of natural gas prices declined 
until the end of 2011. Contrariwise, an opposite trend may be observed in the case 
of prices of heating oil as they steadily grew over the period 2009 – 2011. Th e same 
trend also followed the price of coal, which is used as the heating medium in Mace-
donia. When assessing the costs of heating media, it cannot be abstracted from the 
level of frontloading and commodity prices at which the stock was purchased, price 
development of substitutes and complements of individual commodities and the 
development of the exchange rate of a domestic currency to USD. Equally impor-
tant is the structure and degree of the state regulation of energy markets in indi-
vidual countries.

Th e volume of energy consumption and thus also its price is also aff ected by 
the weather in the individual countries. When we compare average temperatures, 
Kosovo and Macedonia enjoy more favourable initial conditions with an average 
temperature of 12 degrees Celsius, while in Moldova the average temperature is two 
degrees centigrade lower. In Moldova the length of the heating season extends up 
to 177 days.

4.1 The results of the test hypothesis

From the perspective of verifying the established hypotheses the following results 
were reached: hypothesis H1, which is based on the assumption of the Oates theo-
rem about the positive impact of decentralised decision-making on the alloca-
tion effi  ciency, was confi rmed. Macedonia, which has advanced the furthest from 
the surveyed countries in its decentralisation of public administration, also has a 
more effi  cient energy policy and achieves the best results in its implementation of 
energy-saving measures. Delegating the responsibility for maintenance of school 
facilities onto local governments has a positive impact on the resulting energy 
management index.

Also confi rmed was hypothesis H2, which holds that “countries that have a 
central energy policy and delegate its implementation onto local governments per-
form better in the department of energy management of school facilities.” Mace-
donia and Kosovo both are countries that have a central energy policy while actors 
from the level of local governments co-operate on its implementation. Both coun-
tries achieve better results compared to Moldova, refl ected especially within the 
domain of investments in energy-saving projects recalculated to the per-school data 
and also in results of the energy management index. Th is confi rms the theoretical 
assumption that the effi  ciency of allocation is dependent upon diversity and local 
information advantage, control mechanisms, fi scal horizontal competition and ac-
tivities of actors responsible for the implementation of energy policy.
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Also hypothesis H3 was confi rmed. Countries that have a central government 
document (strategy) for energy policies and eff ective implementation tools for 
its execution achieve better results in the energy management of school facilities. 
Macedonia and Kosovo both have a long-term strategy for energy policy and also 
achieve the best future-oriented results in the domain of a volume of investments in 
energy-saving programmes.

Hypothesis H4 was also verifi ed, claiming that the higher the degree of the 
energy-audit implementation, the more eff ective are the austerity measures that are 
adopted within the operating costs of school facilities. Th us the “theory of savings 
within the public sector” was confi rmed (Půček and Ochrana 2014) in that the effi  -
ciency of investments is higher within the public sector when preceded by an audit. 
In the case of Macedonia, which scores the best results in the volume of investments 
in energy-saving programmes, an energy audit is carried out in 100 % of cases. On 
the contrary, in Moldova, which carries out an energy audit to a very limited extent 
(only 2 % of cases), investments are used as a means of rehabilitation of the poor 
technical condition and not as a tool to support a systemic change in the energy 
economy of school facilities. Also in this case the negative impact of the lack of a 
strategic document for the energy sector shows.

Hypothesis H5, which focuses on the role of choosing the heating medium 
and its impact on the heating of school facilities was confi rmed only partially. To 
verify the claim that the choice of heating medium probably has a higher impact on 
the growth of heating costs of school facilities than the average annual temperature, 
no suffi  ciently long time series of data was available (only the period 2009 – 2011). 
It turns out that Macedonia – which, compared to Moldova, has relatively higher 
average annual temperatures and uses a more expensive heating medium (oil) com-
pared to Moldova, which in turn uses gas – has the highest growth rate in heating 
costs of school facilities. Th e eff ectiveness of the measures in the domain of en-
ergy policy and the resulting savings are thus signifi cantly impacted by exogenous 
factors related to the openness of an economy and the dependency of small open 
economies on the behaviour of key players on the energy-resource markets.

5. Discussion and Recommendations

From the results of the study it is clear that the most room for improvement regard-
ing the achievement of savings exists in Moldova, mainly through a more effi  cient 
use of the heated-fl oor area and an introduction of energy audits prior to the imple-
mentation of investments in energy-saving measures. Moldova is also characterised 
by a very low level of investments in energy-savings measures.

For all the surveyed countries the rising trend in costs of heating school build-
ings is characteristic. Th e absolute cost diff erences may be caused mainly by the 
diff erences in the use of a primary heating media, market structure and the degree 
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of regulation in individual countries. Th eir identifi cation at the level of local gov-
ernments may be another factor that may contribute towards an increase in the 
cost-eff ectiveness of heating school facilities in surveyed countries.

As the fi rst step it is therefore necessary to specify the appropriate funds and to 
establish conditions for the fi nancing of energy-saving projects. Presently a central-
ised form of fi scal federalism prevails in Moldova, Kosovo and Macedonia. Munici-
palities are thus dependent upon grants and subsidies from the central government. 
A possible solution is increasing the share of municipalities on the redistribution of 
revenues from shared taxes, particularly VAT, in order to fi nance local schools. Also 
the possibility comes forward of using data on the number of pupils / students as the 
redistribution criterion for allocation of tax revenues. Th e theme of fi scal federal-
ism deals with the following studies: Palermo (2013), Aristovnik (2012) and Bartlett 
(2013). Th e decentralisation of the provision of certain public goods and services at 
the municipal level (Gellén, 2013) is related to the change of fi scal federalism. Th e 
eff ects of such measures across Europe have relatively extensive empirical evidence, 
e.g. general (Ágh, 2010), pre-school education (Montén and Th ater 2011, Matějová 
et al. 2014), water (Picazo – Tadeo, et al. 2009, Byrnes et al. 2010), hospitals (Blank 
and Valdmanis 2010), public libraries (De Witte and Geys 2009) and public trans-
portation (Walter and Cullmann 2008).

For the implementation of austerity projects the adoption of the concept of 
public procurement, PPP projects and EPC (Energy Performance Contracting) 
could be considered. Th e utilisation of these tools, however, is also associated with 
signifi cant risks (Lee et al. 2015, Deng et al. 2015, Nail et al. 2004).

To ensure the continuous improvement of the entire energy management sys-
tem, there should be a continuation with further benchmarking cycles. Th e energy 
management index revealed some heterogeneity among the energy management 
systems in the countries examined, and therefore, the scope for implementing 
a benchmarking cycle is surveyed among the countries. Th e positive benefi ts of 
benchmarking for continuous improvement have been confi rmed by several em-
pirical studies in the nations of Central and Eastern Europe, for example Placek et 
al. 2014, Nemec et al. 2008, Vancauwenberghe et al. 2011).

Although the study only compares three countries, we believe that the fi nd-
ings enrich the scientifi c discussion among researchers who deal with problems of 
local economies. Th e analysis of the factors aff ecting the cost of heating educational 
institutions can produce recommendations for further research and an examination 
of factors that infl uence the eff ectiveness of local public fi nances and contribute to 
the theoretical discussion of benchmarking in public administration.
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6. Conclusion

Th e research fi ndings show that school buildings make up the largest share in the 
total number of buildings owned by municipalities and therefore represent the 
greatest potential for achieving energy savings. Th e analysed performance bench-
marking represents the fi rst step towards austerity measures in the domain of en-
ergy savings in education for municipalities of Macedonia, Kosovo and Moldova. 
Th e results of the analysis revealed considerable room for improvement in all the 
participating countries.

Th e surveyed countries are characterised by an obsoleteness and under-fund-
ing of energy capacities. All the countries are offi  cially characterised by a low level 
of municipal indebtedness. However, this comes with the cost of a high hidden debt 
due to the lack of investments into the local infrastructure.

Recommendations to achieve the desired savings in energy management are 
based on a gradual decentralisation model of fi scal federalism and the associated 
decentralisation of public services and goods towards the level of municipalities. 
For an increase in the effi  ciency of allocating public funds for investment in energy-
saving measures, it is appropriate to adopt the PPP projects and EPC (Energy Per-
formance Contracting). To achieve continuous improvement, it is appropriate to 
continue benchmarking cycles. Th e implementation of these recommendations can 
contribute to the eff ective implementation of local public policies.
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