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Recently, universities all over the world challenge the problem of reducing energy consumption 

through the introduction of energy efficient technologies. Higher educational institutions, especially in 

emerging and developing economies, often face significant barriers to achieving this goal. In developing 

countries, these obstacles are partly due to technical constraints. However, most of them belong to the 

organizational, economic, financial, social and educational ones, as is the case in emerging economies. 

This situation brings up to date the issues of identifying barriers to energy saving on university campuses 

as well as forming a set of organizational, economic and motivational measures for the energy saving 

potential implementation in higher educational institutions. On the example of Sumy State University 

(Ukraine), the study proves a crucial role of the initiative team of energy managers, the necessity of 

recognition and constant support of the university’s energy efficient development by the top- 

management and wide involvement of teachers and students in energy saving activities. Creating a 

revolving energy efficiency fund at the university may significantly help to overcome the luck of 

investment and long-term payback of energy efficient and green energy technologies. In addition, both 

the promotion of the university’s energy saving achievements by establishing effective communication 

with all stakeholders and the formation of a system of moral and economic incentives for energy saving 

essentially contribute to the successful development of energy efficiency policy of the educational 

institution. The experience of Sumy State University as a case study proves that a systematic approach to 

the organization of energy saving activities in the university campus based on the continuous 

improvement of management mechanisms allows achieving the goals of energy efficiency, even with 

many barriers.  
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Introduction. Implementation of the sustainable development concept in the countries 
across the world involves paying significant attention to increasing energy efficiency (EE) of 
production and consumption processes, along with waste recycling, the use of environmentally 
sustainable transport, water conservation, environmental education, etc. [21, 22, 26, 31, 34]. 
The production and consumption processes have a significant impact on climate change, as the 
burning of fossil fuels for energy by convenient technologies is accompanied by the formation 
of greenhouse gases and other harmful substances that degrade the quality of the environment. 
In addition, the irrational use of fossil fuels leads to their overconsumption, which places an 
essential financial burden on consumers, worsening their economic and social well-being [4, 
9, 23]. 

According to estimates [1, 18, 25], 35-45% of the energy produced in the world is 
consumed by buildings. The most energy-intensive processes are heating and air conditioning, 
lighting and electricity consumption by various appliances and equipment. It should be noted 
that among buildings the predominant share of energy consumption is in industrial sector and 
about 30-40% in the residential one [1, 10]. 

Compared to industrial facilities, university campuses consume, on average, less energy 
per unit area, but more than residential and some categories of administrative buildings. This 
is due to the fact that educational and scientific processes often involve powerful and energy-
intensive equipment for training and research, maintaining certain temperatures in the 
premises, sometimes special lighting, and so on. Part of the energy is also spent on the 
functioning of social and other infrastructure of educational institutions [1, 7, 12, 18]. 
Therefore, the systematic identification and implementation of reserves to reduce energy 
consumption by university buildings can considerably decrease energy costs, emissions of 
CO2 and other greenhouse gases into the atmosphere, contributing to sustainable development. 

Today, the problem of rationalization of energy consumption is facing all universities in 
the world. The variety of functions performed by buildings on university campuses, work 
schedules and technical characteristics of facilities complicate the task of finding and 
implementing their energy saving (ES) potential, as often typical projects do not work here 
and require an individual approach. At the same time, there are many technical solutions on 
the market today that can meet any demand of universities in ES. The main problems are how 
to organize of the process of increasing EE in the educational institution, provoke interest of 
all stakeholders, select and implement an effective set of organizational, technical, financial 
and motivational measures that together will ensure the achievement of ES goals. 

Problem statement. Works of many foreign (eg [1, 3, 7, 8, 14, 15, 17, 18, 19, 20, 25, 40, 
48; 49]) and some domestic scientists (for example, [5, 6, 11, 13, 27, 28, 29, 30, 45]) are 
devoted to the research of organizational and technical, economic and financial as well as 
behavioral issues of ES and EE in higher educational institutions. 

Thus, N. Maistry and T. M. McKay [20] analyze the features of energy consumption on 
the example of a South African university and identify barriers to promoting EE. Li-juan Qu et 
al. [17] consider mechanisms for forecasting energy needs for university buildings in China 
and propose strategies for EE management. Based on the identified significant differences in 
the energy consumption of university campuses depending on schools' discipline, nature and 
level, X. Zhou et al. [49] propose measures to implement their ES potential. Jiafang Song et al. 
[14] study the possibilities of reducing energy consumption on the example of the Tianjin 
Polytechnic University library building in China. A. Emeakaroha et al. [8] focus on the 
University of Kent, Canterbury campus, the UK, to study ES and carbon emission reduction 
strategies. Dong Woo Kim et al. [7] analyze the energy consumption present state of the major 
university campus of Korea to make the energy consumption reduction plan. I. M. Jomoah et 
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al. [15] investigate the results of installation of an energy management system in the buildings 
of a typical university campus in Saudi Arabia and highlight the future trend in the 
implementation of this system in universities. D. Cotton et al. [3] explore differences between 
students' energy-related attitudes and reported behaviors, as well as their perceptions of their 
institution's ES efforts in two universities in the UK and one in Portugal in order to build 
strong ES policies for universities. J. Maiorano and B. Savan [19] investigate the barriers to 
the implementation of EE projects in Canadian universities, including access to capital, 
bounded rationality, hidden costs, imperfect information, risk and split incentives. They 
conclude that access to capital is the largest barrier to EE in university campuses. 

Along with a large number of foreign publications concerning implementation of ES 
potential in higher educational institutions, these issues have only been partially researched by 
Ukrainian scientists. In particular, S. P. Denysyuk and O. V. Borychenko [5] substantiate the 
feasibility of developing and implementing a comprehensive integrated energy management 
system in domestic universities, emphasizing that energy management is a universal tool to 
increase the competitiveness of education institutions. S. V. Gajdukevych et al. [13] evaluate 
the technical and economic efficiency of the use of heat pump systems to maintain the 
microclimate in classrooms. V. M. Shulga and D. S. Khandoga [30] investigate the main 
causes of inefficient use of energy resources in universities and propose a set of organizational 
and technical measures to eliminate them. O. M. Pshinko et al. [28] identify promising areas 
for the implementation of ES potential on the example of a separate Ukrainian university. 
O. M. Pshinko et al. [27] create an optimization model for the formation of action plans to 
improve the efficiency of electricity consumption in a separate university campus and assess 
the expected economic effect of the implementation of such measures. In general, Ukrainian 
researchers consider only some aspects of the complex problem of ES in educational 
institutions. There is a lack of publications in the domestic scientific literature that offer a 
systematic view of the processes of organization and motivation of ES activities in higher 
educational institutions. This significantly slows down the realization of the potential for EE 
growth in Ukrainian universities. 

The purpose of the research is to study restraints of the ES in domestic higher educational 
institutions and to form a set of managerial organizational, economic and motivational measures 
for the systematic realization of the potential for energy consumption rationalization in 
university campuses on the example of Sumy State University (SSU). 

Results of the research. Modern suppliers of ES goods and services offer many technical 
solutions that can make higher educational institutions energy efficient. Leading European and 
American universities are clear examples of this. In particular, Wageningen University & 
Research (Netherland), which took first place in UI GreenMetric World University Ranking in 
2019, produces more green electricity than it consumes for its own needs [41, 47]. Thus, in 
2018, 106% of the energy consumed by the university was generated using sustainable 
methods. For 8 years (2010–2018) thanks to energy-efficient innovations the institution 
managed to reduce its CO2 footprint by 49%. Many university buildings use the Heat and Cold 
Storage system for heating and air conditioning. Heat and cold are stored in a sand layer 
between 40 and 90 meters underground. In summer, the buildings are cooled with water 
pumped up from below and in winter, warm water is pumped up and is used for heating the 
ventilation air [47].  

EE projects of the University of North Carolina (Chapel Hill, North Carolina, USA), which 
took first place among the 25 Top Green Schools in America in 2019, include construction of 
energy-efficient buildings, retrofitting more environmentally friendly hardware into older 
facilities, increasing green transportation options, and reducing water use. University of 

https://www.researchgate.net/profile/Debby_Cotton2?_sg%5B0%5D=3aRn8ZZ69QY-3pi_xgcfgvJXz0a6BRKu7oDlIgCsL94ELLsnJuQVle57kLqFcaA6sG2IGVM.b32yFcaRQ3uP20iKipUM0Cha_v7JHtPXnLcqrT3sVddloeoIT3AbBqsSPBtLS2rorVAG_j8BvVIkjn3xHuBiLQ&_sg%5B1%5D=82_AjkDxiwuIz9MEa35uwewtaHZJPDsxIGuvvcZm18XT3e0a-Ref5BOar62Lq3L8_2yuAxs.oHc4VoBVY9JQI5PaVp9KmD41j1-k5dpVacsarhr_pdgFPeEk9CHnijzNjhshM5P9d6Qm_tptkdH_2ooTqFIM1A
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Massachusetts (Amherst, Massachusetts, USA) has an efficient recycling program and one of 
New England's largest solar panel projects [2]. In July 2017, the university and Eversource 
signed a three-year memorandum of understanding continuing their EE partnership with the 
goal of saving the university $1.8 million in energy costs annually [42]. 

Despite the impressive results achieved in realizing the ES potential of higher educational 
institutions in the developed countries, many universities in emerging and developing 
economies face significant barriers to EE change. In particular, specific obstacles, distinctive 
for emerging and developing economies are technical limitations due to underdeveloped 
national and local energy infrastructure, low capacity of power grids, instability and 
unreliability of energy supply regimes, etc. [20, 24, 32, 33]. For emerging economies, these 
technical barriers are less relevant, as such countries tend to have extensive energy 
infrastructure. However, here the emphasis shifts to the issues of renewal and modernization 
of worn-out electrical, gas and heating networks, restoration and expansion of their capacity, 
etc. [6, 9, 16, 32]. 

 
Table 1 

Main restraints to ES in university campuses [7, 19, 20, 25, 29, 30, 43, 44] 
 

Group of 
barriers 

Restraints’ description 

1 2 

Technical – low technology level of modern renewable energy facilities; 
– obsolete university facilities including office and key energy equipment; 
–  individual controlled air-conditioning system; 
– centralized heating system; 
– absence or lack of energy consumption meters at university facilities; 
– lack or inaccuracy of energy consumption data from meters; 
– absence or problems with the functioning of the automated energy metering system 

Organiza-
tional 

– lack of ownership; 
– decentralised decision-making; 
– lack of in-house expertise and information on ES options in the educational institution for 
making appropriate management decisions; 
– non-recognition by the university management of the priority of ES activities; 
– lack of long-term comprehensive ES strategies and tactical plans for their implementation, 
agreed EE goals for different university divisions; 
– lack of leadership within the sector, lack of initiative team of highly qualified energy 
managers; 
– lack or insufficient practice of involving university scientists in solving problems of 
improving its EE, conducting research by students in this field; 
– absence or problems with regulation and forecasting of energy consumption by university 
facilities based on the data of the automated system of energy consumption metering; 
– lack of an effective system of economic and moral incentives for ES activities at the 
university, regulation of energy consumption, which provides interest in ES at the individual 
level; 
– poor system of communication with ES stakeholders and low level of their engagement in EE 
projects; 
– long-lasting procedures of purchases of the energy-efficient equipment, absence of 
requirements of EE at purchase of other goods and services by university 
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Table 1 (continued) 
Group of 
barriers 

Restraints’ description 

1 2 

Economic 
and financial 

– lack of sufficient funds to invest in EE projects; 
– other priorities for capital investment; 
– too long payback period of renewable energy and EE facilities because of expensive initial 
investment cost, lack of investment confidence; 
– absence of a revolving EE fund at the university; 
– giving preference to short-term ES measures over more effective long-term ones due to their 
high risks and lack of investment; 
– lack of financial resources for a decent salary for the team of energy managers and economic 
incentives for university staff and students to save energy; 
– high cost of staff training or retraining concerning EE issues 

Social and 
educational 

– people’s internal resistance to change; 
– people’s lack of training and understanding of how ES works; 
– lack of trust in unfamiliar technology; 
– lack of an established corporate culture of ES at the university; 
– lack of environmental awareness of university staff and students; 
– lack of information data for staff and students about the university energy costs and energy 
consumption of purchased equipment; 
– lack of information for university staff and students about the expected positive effects of ES 
in the university and opportunities and procedures for their participation in the implementation 
of EE projects in the educational institution; 
– low levels of commitment to ES by university leaders, staff and students 

 
According to M. Mohammadalizadehkorde and R. Weaver [25], the vast majority of 

obstacles to EE of universities in countries with emerging and developing economies are not 
related to technical, but to organizational, economic, financial, and information barriers 
(Table 1). Often such obstacles are relevant for advanced economies too [19].  

Restraints listed in Table 1 are common for many universities in Ukraine, which is a bright 
example of a country with an emerging economy. The distinguished feature of the state is that 
barriers from Table 1 are complemented by legal constrains [46], as many domestic higher 
educational institutions are funded from the state budget. V. M. Shulga and 
D. S. Khandoga [30] point out that the budget planning system in Ukraine is inadequate to the 
requirements of increasing efficiency of energy use in universities and significantly limits 
their ES opportunities, focusing on the implementation of mainly short-term measures and 
discouraging in an integrated approach to EE. Prolonged and often inefficient tender 
procedures for procurement of goods and services that do not take into account the EE 
requirements add to the problems. Thus, we will explore how to overcome the above restraints 
and ensure the growth of EE of Ukrainian educational institutions, using a case study method 
on the example of ES policy of SSU. 

SSU is one of the higher educational institutions in Ukraine that has its own policy to 
ensure the EE of the university campus. The latter is part of a comprehensive environmental 
policy of the institution. In 2019, SSU took second place among Ukrainian universities and 
208th position among 790 universities all over the world according to UI GreenMetric World 
University Ranking [41]. Comparing SSU with the leaders of the rating and three other 
Ukrainian higher educational institutions – participants in the rating by its components, it is 
worth noting the highest SSU scores on Energy & Climate Change among Ukrainian 
universities (Table 2). 

Wageningen University & Research, the world's leading Waste, Water, Education & 
Research and Total Score, loses to the Universita di Bologna in Transportation, Leuphana 
Universitat Luneburg in Energy & Climate Change and Bogor Agricultural University in 
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Setting & Infrastructure. Among Ukrainian universities, Ukrainian National Forestry 
University has the highest positions in the ranking for all components, except for Setting & 
Infrastructure (the best is Uman National University of Horticulture) and Energy & Climate 
Change (the best is SSU). Thus, even the leaders of the world and Ukrainian rankings are not 
ideal and have the potential for further improvement. 

 
Table 2 

Ranking of universities in the world and in Ukraine in UI GreenMetric World University 
Ranking 2019 [41] 

 
World 

Ranking 
University Total 

Score 
Setting & 

Infrastructure 
Energy 

& 
Climate 
Change 

Waste Water Transportation Education 
& 

Research 

1 Wageningen 
University & 

Research 
(Netherland) 

9075 1125 1800 1800 1000 1550 1800 

14 Universita di 
Bologna 
(Spain) 

8275 1100 1525 1650 625 1800 1575 

36 Leuphana 
Universitat 
Luneburg 
(Germany)  

7825 500 2025  1725 625 1400 1550 

40 Bogor 
Agricultural 
University 
(Indonesia) 

7775 1400 1200 1425 575 1475 1700 

111 Ukrainian 
National 
Forestry 

University 

6900 1000 1125 1050 650 1275 1800 

208 Sumy State 
University 

6050 950 1450 750 600 1100 1200 

409 Uman 
National 

University of 
Horticulture 

4900 1050 820 600 475 875 1075 

419 Poltava 
National 

Technical Yuri 
Kondratyuk 
University 

4850 820 650 525 550 1000 1300 

 
SSU also has room to grow compared to the achievements of foreign and Ukrainian 

competitors. At the same time, it is important to provide organizational support and 
development of the university's achievements in the field of EE. SSU’s ES policy has been 
officially recognized and reflected in the comprehensive target program "Energy efficient 
SSU", adopted on 13.12.2013 [35]. The purpose of the program was to organize the systematic 
work of the university staff in the field of energy use to minimize energy costs while 
maintaining comfortable working conditions. In 2016, the Scientific-research institute of 
energy-efficient technologies of SSU (SRI ET SSU) was established. Its task is to coordinate 
the activities of structural units of SSU to conduct comprehensive interdisciplinary research 

http://greenmetric.ui.ac.id/detailranking2019?univ=leuphana.de
http://greenmetric.ui.ac.id/detailranking2019?univ=leuphana.de
http://greenmetric.ui.ac.id/detailranking2019?univ=leuphana.de
http://greenmetric.ui.ac.id/detailranking2019?univ=nltu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=nltu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=nltu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=nltu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=sumdu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=sumdu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=udau.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=udau.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=udau.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=udau.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=pntu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=pntu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=pntu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=pntu.edu.ua
http://greenmetric.ui.ac.id/detailranking2019?univ=pntu.edu.ua
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and implementation of scientific and technical projects on EE, non-traditional and renewable 
energy, the energy impact on the environment and sustainable development issues, 
popularization and implementation of such research, dissemination of SSU experience in 
energy management, EE directly in SSU, training of enterprises, organizations and 
associations of citizens interested in solving problems of EE and ES [36]. 

As part of its environmental policy [37], in 2019 in the field of ES, SSU has committed to 
increase the efficiency of electricity and heat, rise the use of renewable energy sources in 
campus, develop and implement measures to reduce emissions of greenhouse gases caused by 
the activities of the university. In addition to ES, today the environmental policy of the 
educational institution considers other components of UI GreenMetric World University 
Ranking: the transition to the use of environmentally friendly electric vehicles and 
minimization of harmful environmental impacts of the existing vehicle fleet; expanding the 
framework of environmental education for students and staff, outsiders, conducting 
environmental research and development, including in cooperation with state and local 
authorities, business entities; improving the efficiency of water use, along with increasing the 
volume of water reuse; reducing waste generation (including hazardous ones) and introducing 
effective methods of waste management; forming and improving the environmental 
management system as a component of the general management system of the university, 
considering environmental aspects in the procurement of products, services, as well as 
interaction with contractors, etc. [37]. 

In recent years, the results of SSU's ES activities, led by SRI ET SSU, have been thermal 
isolation and waterproofing of roofs of buildings and large lecture halls, construction of a solid 
fuel boiler room for the sports and recreation center "Univer", replacement of windows and 
heating devices, insulation over 10,000 m2 of facades, installation of mixing pumps in the 
heating stations of buildings, etc. Due to the implemented engineering and technical measures, 
scientific developments, elements of energy management, SSU managed to reduce thermal 
energy consumption by almost 20%, which resulted in significant savings. At the same time, 
the heating areas were increased and the comfort of working conditions was improved [38]. 

An essential achievement was the development and distribution of the automated system 
for monitoring the heat consumption of buildings within the budget sphere of Sumy city, 
which was created and implemented by SRI ET SSU. This allowed tracking the consumption 
of energy resources by city budget institutions online and formed conditions for regulating 
heat consumption to obtain energy savings and improve the comfort of heated premises [38]. 
SSU has been operating this monitoring system since 2015. It covers 13 heat points of SSU 
buildings, which are equipped with heat consumption meters. The economic effect of the 
implementation of the system is about 1.5 million UAH. In 2017–2019, the monitoring system 
was implemented at 31 objects of the budget sphere of Sumy city, which allowed to achieve 
10-12% savings in thermal energy with a total payback period of up to 1.5 years. In the future, 
the system can be distributed to 100 facilities located in the Sumy region. 

Along with the unconditional successes in saving thermal energy, there are some problems 
in streamlining electricity consumption in SSU. Table 3 shows data on the use of electricity by 
housing and educational buildings of the university. As follows from the table, the electricity 
consumption of residential buildings in SSU is constantly reduced due to ES measures: by 
11.54% in 2017–2019. Although in general for 2017–2019 at SSU campus electricity 
consumption decreased by 5.63%, the use of electricity by educational buildings significantly 
increased in 2019 compared to 2018 at both sites. The reasons for this were the rise in 
educational buildings’ area and their energy facilities. Given the modes of operation of 
educational buildings and the results of research [1, 3, 7, 14, 15, 17, 48, 49], there is a 
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considerable unrealized potential for electricity conservation, which is to minimize the 
consumption of electricity by educational buildings in the evening and at night, during 
weekends, holidays, when the educational process is not carried out. In addition, an important 
reserve for reducing electricity consumption is the formation of a responsible attitude of 
university staff and students to ES, turning off lights and appliances during their downtime, 
encouraging procurement by departments and divisions of more energy-efficient machinery 
and equipment for further use. To motivate employees and students in 2020, a special 
instruction on setting up ES modes of computer equipment was developed [39]. 

 
Table 3 

Energy consumption of SSU housing and educational buildings in 2017–2019 (calculated by 
the authors according to SSU data) 

 
Indicator Energy consumption, kWh Energy savings*, %  

2017 2018 2019 2018/2017 2019/201
8 

2019/201
7 

Base site of SSU (without 
machine-building college), total, 
including: 3646627 3405007 3497324 +6,63 -2,71 +4,09 

– housing 1621004 1498118 1484360 +7,58 +0,92 +8,43 

– educational buildings 2025623 1906889 2012964 +5,86 -5,56 +0,62 

Site of the Education and 
Research Institute for Business 
Technologies "UAB", total, 
including: 1803210 1668941 1645452 +7,45 +1,41 +8,75 

– housing 888631 783928 735669 +11,78 +6,16 +17,21 

– educational buildings 914579 885013 909783 +3,23 -2,80 +0,52 

Total on the university campus, 
including: 5449837 5073948 5142776 +6,90 -1,36 +5,63 

– housing 2509635 2282046 2220029 +9,07 +2,72 +11,54 

– educational buildings 2940202 2791902 2922747 +5,04 -4,69 +0,59 

* "+" - savings, "-" – overconsumption 

 
Much attention of SRI ET SSU is paid to scientific work with students in the field of ES. 

With that in mind, teachers and students are involved in the implementation of EE projects at 
the request of enterprises, state and local authorities. This allows strengthening the practical 
training of future professionals, formation of ES skills, providing interest in learning, 
revealing intellectual potential, helping to get a job. As a promising area of further work, SRI 
ET SSU considers the formation of temporary creative teams consisting of research and 
teaching staff, students and engineers, who have significant professional experience in 
developing and implementing ES technologies and equipment for innovative research and 
development projects. 

Given the above, it should be noted that today SSU has created the necessary regulatory 
framework and organizational structures for effective energy management on the university 
campus and promoting EE development outside it. At the same time, there are various groups 
of restraints to the further implementation of ES policies, in particular, technical ones, which 
are closely related to economic and financial barriers. Thus, due to lack of funds, a significant 
part of the university's office and energy equipment is morally and physically obsolete and 
does not meet the latest technical standards in terms of EE. The use of renewable energy 
technologies in the SSU is also hampered by high prices for relevant equipment and, as a 
result, long payback periods for such projects. The lack of a revolving EE fund at the 
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university considerably slows down the implementation of ES measures, as they currently do 
not have a clearly defined source of funding. In addition, due to budget constraints, SSU is 
forced to prefer short-term EE projects over more lucrative long-term ones. 

Like other higher educational institutions, SSU faces a number of organizational, social 
and educational restraints regarding energy conservation. As noted above, lengthy 
procurement procedures for energy efficient equipment, lack of EE requirements for the 
purchase of other goods and services negatively affect the implementation of ES activities at 
the university. The system of communication with SSU ES stakeholders and their engagement 
in EE projects needs further improvement. There is still a lack of information from students 
and faculty about the energy costs of the university campus and individual buildings, 
equipment, as well as the practical possibilities of ES at the university with the participation of 
staff and students. Although the environmental awareness of the latter is gradually increasing, 
many people still have internal resistance to change and disbelief in the positive effects of ES. 
The system of economic and moral stimulation of ES activity at the university, regulation of 
energy consumption also requires further improvement. 

Based on the analyzed restraints that slow down the energy-efficient development of SSU, 
it is advisable to propose the following management measures for the systematic realization of 
the potential for energy consumption rationalization in the university campus: 

– creation of a revolving EE fund at the university, which would accumulate funds 
received from ES, for their further investment in other, larger ES projects. At the expense of 
such a fund it will be possible to gradually solve the problem of updating morally and 
physically obsolete university facilities on an energy-efficient basis, to introduce modern 
renewable energy technologies to ensure the viability of the university; 

– introduction and compliance with internal requirements for a high EE level of 
equipment and other goods and services purchased by the university; 

– further development and improvement of the automated monitoring system of heat and 
electricity consumption at the university with regular acquaintance of the staff and students 
with energy consumption trends, the possibility of reducing them with the participation of 
staff and students, encouraging technical personnel to regulate energy consumption based on 
forecasts generated by the automated monitoring system, introduction of automatic regulation 
of energy consumption; 

– development and implementation of measures to optimize energy consumption (heat 
and electricity) by the educational buildings of the university, taking into account the modes of 
their work, further implementation of EE measures in the housing stock; 

– timely adjustment of existing and creation of new strategic programs for EE 
development of the institution, ensuring their financing and coherence of EE growth goals for 
different university divisions and departments, 

– development of a perfect system of moral and economic incentives for each employee 
and student to save energy, which is individually interested in achieving EE goals, 
implementation of relevant strategic and operational plans of the university, support and 
development of corporate culture of ES at the university; 

– popularization of ES activities among students and university staff, other stakeholders 
by establishing effective communications: coverage of ES aspects in academic disciplines, in-
service training programs for teachers and other outsiders, continuation of scientific and 
technical seminars on ES technologies, Days of sustainable energy, creation of a hotline to 
advise stakeholders on the possibility and feasibility of implementing EE and renewable 
energy facilities for consumers, development of SSU-based demonstration zones of EE 
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technologies and holding information meetings and seminars with potential "consumers" of 
these technologies; 

– expansion of research, including interdisciplinary, on the problems of EE, renewable 
energy with the involvement of scientists and students of SSU, the implementation of relevant 
scientific and technical projects at the request of enterprises, local and state authorities, the 
population. 

These measures can be successfully implemented for other Ukrainian universities, 

ensuring the reduction of their energy consumption and greenhouse gas emissions, helping to 

strengthen the financial security of institutions and educating a new environmentally 

conscious generation of Ukrainians. 

Conclusions and prospects of further research. A common challenge for all higher 

educational institutions in the world today is to reduce energy consumption through the 

introduction of energy-efficient and ES technologies. Universities, especially in countries with 

emerging and developing economies, often face significant barriers in achieving this goal. 

These obstacles in emerging and developing economies are partly due to technical constraints. 

However, most of them belong to the organizational, economic, financial, social and 

educational ones, as is the case in emerging economies. Lack or inefficient organization of ES 

activities at the university, deficit of sufficient information on energy consumption and 

opportunities for personal participation in energy efficient projects of the educational 

institution lead to contemptuous attitude of staff and students to the realization of its ES 

potential. As shows the experience of SSU, the organizational role of the initiative team of 

energy managers, recognition and constant support of the management of energy efficient 

development of the university, wide involvement of teachers and students in ES activities are 

extremely important. Without these components, even with the development and funding of 

ES development programs in higher education, it will be almost impossible to achieve the 

planned indicators. 

Lack of investment and long payback of energy efficient and green energy technologies 

are also essential obstacles to the introduction of ES. These problems can be solved by 

creating a revolving EE fund at the university. Promoting the achievements of the educational 

institution by establishing effective communication with all stakeholders, the formation of a 

system of moral and economic incentives for ES activities is the key to successful 

development of energy efficient policy of the educational institution. 

The experience of SSU as a case study proves that a systematic approach to the 

organization of ES activities in the university campus based on the continuous improvement of 

management mechanisms allows achieving the goals of EE, even with many barriers. At the 

same time, it should be borne in mind that the set of management measures for building an 

energy-efficient university depends on the stage of development of ES policy and should be 

adjusted in the process of EE changes, which may be a direction for further research.  
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Проблема сокращения энергопотребления путем внедрения энергоэффективных технологий 

сегодня стоит перед всеми университетами мира. Высшие учебные заведения, особенно в 

развивающихся странах и с транзитивной экономикой, часто сталкиваются со значительными 

барьерами при достижении этой цели. В развивающихся государствах эти препятствия частично 

связаны с техническими ограничениями. Однако большинство из них принадлежат именно к 

организационным, экономико-финансовым, социальным и образовательным, как это имеет место 

в транзитивных экономиках. Сложившаяся ситуация актуализирует вопросы идентификации 

барьеров энергосбережению в университетских кампусах и формирования комплекса 

организационно-экономических и мотивационных мероприятий по системной реализации 

потенциала энергосбережения в высших учебных заведениях. Результаты исследования на 

примере Сумского государственного университета (Украина) подтверждают критическую роль 

инициативной команды энергоменеджеров, необходимость признания и постоянной поддержки 

руководством энергоэффективного развития университета, широкого привлечения 

преподавателей и студентов к энергосберегающей деятельности. Создание воспроизводственного 

фонда энергоэффективности в университете может помочь преодолеть нехватку инвестиций и 

проблему длительной окупаемости энергоэффективных и «зеленых» энерготехнологий. Кроме 

того, популяризация достижений учебного заведения в сфере энергосбережения путем 

налаживания эффективной коммуникации со всеми стейкхолдерами, формирование системы 

морального и экономического стимулирования энергосберегающей деятельности будет активно 
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содействовать успешному развитию энергоэффективной политики университета. 
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Проблема скорочення енергоспоживання шляхом запровадження енергоефективних 

технологій сьогодні стоїть перед усіма університетами світу. Заклади вищої освіти, особливо в 

країнах, що розвиваються, та з транзитивною економікою, часто стикаються зі значними 

бар’єрами при досягненні цієї мети. Частково ці перешкоди у держав, що розвиваються, пов’язані 

з технічними обмеженнями. Проте більшість з них належать саме до організаційних, економіко-

фінансових, соціальних та освітніх, як це має місце в транзитивних економіках. Ця ситуація 

актуалізує питання ідентифікації бар’єрів енергозбереженню в університетських кампусах і 

формування комплексу організаційно-економічних та мотиваційних заходів щодо системної 

реалізації потенціалу енергозбереження у закладах вищої освіти. Результати дослідження на 

прикладі Сумського державного університету (Україна) підтверджують вирішальну роль 

ініціативної команди енергоменеджерів, необхідність визнання і постійної підтримки 

керівництвом енергоефективного розвитку університету, широкого залучення викладачів і 

студентів до енергозберігаючої діяльності. Створення відтворювального фонду 
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енергоефективності в університеті може суттєво допомогти подолати брак інвестицій та 

проблему тривалої окупності енергоефективних та «зелених» енерготехнологій. Крім того, 

популяризація досягнень закладу освіти з енергозбереження шляхом налагодження ефективної 

комунікації з усіма стейкхолдерами, формування системи морального та економічного 

стимулювання до енергозберігаючої діяльності активно спряє успішній розбудові 

енергоефективної політики університету. 
 

Ключові слова: бар’єри, енергоспоживання, енергозбереження, енергоефективність, 
управління, політика, сталий розвиток, університет. 
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