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21. UNIVERSITIES IN FACILITATING TRANSFER OF SCIENCE
AND TECHNOLOGY IN ENERGY EFFICIENCY

Dr. Prof. V. Shvets1, Dr. Assoc. Prof. L. Palekhova2,
Dr. Assoc. Prof. T. Yakovenko®

State Higher Educartional Institution “National Mining University”,
Dnipro, Ukraine, hiip://iwww.nmu.org. ua‘en/

ABSTRACT

Global energy crisis has significantly undermined Ukrainian industry, which is
the basis of its national economy. For many years, energy intensity in the
Ukrainian industrial sector has the highest level in the world. This arficle focuses
on the study of integration of energy efficiency concept into non-environmental
study programmes at technical universities.

Keywords: sustainable development, higher education, educational programs,
international cooperation befween universities.

Main text:

It is argued that energy efficiency today is the essential element of green
economy. At the same time, energy factor is usually considered as operating
resource without paying aftention to its social and ecological function. As a
result, Ukrainian students, in particular in Economics, are not provided with
knowledge and skills relative to indicators and assessment of energy efficiency
for application in management decisions [1].

Lately the most CIS couniries had agreed with the need for fundamental
reforms of national system of higher education, and currently they are
developing an appropriate policy. The role of HEls is in formation of a new
staffing resources or “cntical mass” of well-trained and motivated managers,
who will make a valuable contribution to the adoption of in-house energy-
efficient and sustainable management policies and systems. Reforms of higher
education for sustainable sociefy development are set out in the hasic
programming documents adopted by the govemments. Thus, a new Law of
Ukraine "On Higher Education” (Version of 09.08.2016) establishes a general
outline of the State policy in the field of higher education, based on the
principles of sustainability, among which the first and the most important task is:
“the promotion of sustainable development through producing a competitive
human capital, and creation of conditions for lifelong learming” [2].

In this regard, scientisis and specialists have been developing the procedure of
making educational process more consistent with European principles and
standards. Authors point out that universities should become the *smithy of
staff” for moving to wise practices on environment and energy resources
management, including the application of energy efficient solutions and
environmentally sustainable economic growth approach [3].
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Content of Inclusion in economics curricula issues which
educational programs »| @' crucial for the understanding of sustainability
and eneray efficiency

Formation of a new generation of managers
with the mindset and action based on the model
“challenge - comprehension - responsibility for
sustainable development and energy efficiency -
well-reasoned decision”

Educational methods
and rechnigues

= Upgrading diverse educational environment
(physical, viriual and online) for facilitating the
assimilation of relevant knowledge on
sustainable development and energy efficiency
Encourage and facilitate the acquisition
and exchange of scientific and professional
knowledge, and namowing the knowledge gaps
on sustainable development and energy
efficiency

Educational
enviromment

«Developing management skiils, which are
essential for improving the energy efficiency and

E R P T TS sustainability of a business
=Education of “world managers” who are

ready to active participation and confribution to
sustainable future

Fig. 1. The implementation process of the energy efficiency and sustainability
aspects to educational programs in economics (Source: compiled by the
authors based on [3-5])

Educarional outcomes include two subseguent levels:
(1) Developing management skills which are essential for impraving the energy
efficiency and sustainability of a business.
(2) Educafion of managers who are ready to active paricipation and
contribution to sustainable future.
The integration of energy efficiency concept has to be supported by new
methods and principles of education, which ensure training of specialists with
mindset of energy efficiency and sustainable development (Fig. 2).
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However, it should be noted that universities pay so far little or no attention to
adaptation of the economical education programs for changing energy
requirements of the economy. In paricular, specific studies had also confirmed
that Ukrainian universities are not paying attention to gaps in knowledge and
formation of specific “sustainability and energy mindset”™ of future managers and
non-core specialists (economists, marketers, etc.) [3]. And the required tools for
putting these objectives in practice are not clearly described.

At the same time, a number of recent international forums on education for
sustainable development explained the vision of related tasks. UNESCO World
Conference on Education for Sustainable Development (Aichi-Nagoya, Japan,
10-12 November 2014) and World Education Forum (Incheon, Korea, 19-22
May 2015) emphasized that the transformation of higher education should be
comprehensive and muliifaceted, also cover the content of educational
programs, educational methods and techniques, leaming environment and
leaming outcomes.

Moreover, the Paris Agreement on Climate Change (United Mations Framework
Convention on Climate Change, 30 November-12 December 2015) calls upon
all Parties to ensure that issues of climate and energy saving are adequately
reflected in education and training as their contribution to capacity building for
climate action.

In this context, Figure 1 shows the vision of implementation of sustainable
development and energy efficiency ideas in the education process in
economics.

Conrtent of educational programs in economics — all curricula should include
a sufficient range of themes and issues, which are crucial for understanding of
sustainability and energy efficiency at the global and local levels (such as the
principle of energy efficiency development, the objectives of energy efficiency in
management, methods and tools for measuring sustainability and energy
efficiency assessment, international energy management standards, eic.).

Educartional methods and technigues — methods and teaching practice
should contribute o the improvement of education quality and the formation of a
new administrative staffs and managers generation through stimulating
innovatory efforts in the leaming and training process (like integration of formal
and informal education, development of students’ mindset based on the model
“challenge - comprehension - responsibility for sustainable development and
energy efficiency - well-reasoned decisions”, dialogic leaming and effective
leamning communication, etc.).

Learning enviromment in economics includes two levels of reform:

(1) Upgrading diverse educational environment (physical, virtual and online)
as a most effective tools of facilitating the assimilation of systematic and
relevant knowledge on sustainable development and energy efficiency.

(2) Encouraging acqguisition and exchange of scientific and professional
knowledge, and narrowing the knowledge gaps on methods and tools for
sustainable management with special focus on the rational use of energy
resources.
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Muftidisciplinary __"“>
and holistic approach -

:) The principles of sustainable develnpmerlt and energy efficiency have to run

thrnugh educational programs other than to be a sing IB subjects

lmegra!ion of formal and
informal education

:) Educatlonal methods, tocls and means for appllcatloh the best practices of

sustainable d&\.'elopment and enargy efficiency

Developing critical thinking

:> Developing cr'rticéll thinking for the students which will help them -iD keep an open
mind for applying pnnmples of sustainable development and energy eﬁ'mency fo their

decisions

. Participatory approach

< Educational methods pfesuppose a dialog between teacher and sti]pents
(other than influence) for de\r'e_loping thinking on seclutions to professional tasks

adjusted to the principles of su's__tainable development and energy efficiency

Muiltiplicative useful effect

= Teaching and educational methods should ensure real compeitive

advantages for the student’s recruitment

Fig. 2. Educational and teaching methods in the context of sustainable
development and energy efficiency problems (Source: compiled by the authors

based on [2])
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Integration of energy efficiency concept into educational process in
management has to be provided in two directions: including of special
disciplines (for example, disciplines on energy efficiency standards) and
integration of energy efficiency aspects into core disciplines (compulsory and
opfional) [4]. Provided approach will give to managers the opportunity to make
well-reasoned decisions and fo act responsibly for efficient use of resources,
ensuring profitability and energy efficiency, and keeping principles of just
society for considering the interests of present and future generations.
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22. MANAGING THE SUSTAINAELE DEVELOFMENT OF URBAN
SYSTEM IN THE CONTEXT OF EUROPEAN INTEGRATION
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ABSTRACT

The article deals with problem of sustainable development of urban systems,
analyzes the problem of the transformation of environment in cities, and
discusses the methodological approaches to estimate environmental safety
impact on economic and social indicators of a city sustainable development.

As we accept that the main question of sustainable development is to balance
human needs with environmental safety, we also have to take the point that
cities have transformed into such places where destruction of natural
environment proceeds at a high pace.

Keywords: sustainable development, wrban systems, urbanization,
environmental safety.

Main text:

‘When signing the EU-Ukraine Association Agreement the both sides have
recognized Agenda 21 — Sustainable Development Knowledge Platform 15952,
Johannesburg Plan of Implementation for Sustainable Development 2002 and
internationally agreed policy programs in the fields of employment, social policy
and environmental protection to confribute fowards the goal of sustainable
development and fo ensure that this objective is integrated and displayed at
every level of mutual relations.

The model of an urban system sustainable development is, like any other
models, an integrated system, which components represent main ideas of
sustainable evolution of social, economic and environmental processes. There
are a number of baselines for implementation of sustainable development
principles in a policy at different level of public administration [1]:

- economic development based upon radical modified market interactions;

- natural and environmental sustainability based on hiofic regulation;

- international cooperation in politic, social and economic policies;

- sustainable social development based on welfare and equality;

- ecologization of social consciousness be means of mass media and life-
long leaming system.

As we accept that the main question of sustainable development is to balance
human needs with environmental safety, we also have to take the point that
cities have transformed into such places where destruction of natural
environment proceeds at a high pace.
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Understanding the co-evolution of urban and natural systems is key to build a
resilient society and transform our habitat. Cities mainly are going to be
developed in places that are the most biclogically diverse, but the urbanization
affects negatively not only landscapes, but poliutes water sources and air,
destroys greenery. While concentrating a huge amount of people on
comparatively small areas, most of the ciies are known as so-called
“demographic black holes” [2]. For instance, in Ukraine has been a strong trend
of increasing the number of urban population since 1960; however, the trend
become always linear since 2005 as it shown the Figure 1.
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Fig. 1. Level of urbanization in Ukraine, % of urban population [3]

Ukraine's demographic outlook has changed from a country with a modestly
high birth rate to one with more rapid aging and a smaller number of young
people [2]. During more than three decades, until the middle of 1980, Ukraine’s
total ferility rate (TFR) was two children or more per woman. This indicator has
been shrinking in cities since 1970th and now remains one of the world lowest —
1.5TFRin 2013 [2].

The changes in crude birth rates, since 1870 until 2012, are shown in Figure 2.
Concurrently with decline of crude birth rate the crude death rate has been
growing in Ukraine as it shown at Figure 3.

Such a situation has been caused by not only social and economic factors. The
birth rates are higher in rural regions and are lower in big cities and urbanized
areas. These indicators seem to be worse in the indusfrialized southem and
eastemn regions of our country with the highest technogenic impacts on natural
environment. This situation is not unigue - many industrialized and developed
nations have the same negative trends in demography. The specific of Ukraine
is rather in a combination of a number of negative factors which are fypical both
for developed (low birth rate, the social model of consumerism) and developing
counfries (high levels of pollution of the natural envirenment, multifaceted
predatory aftitude to natural resources, high crude death rate).
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Fig.2. Crude birth rate in Ukraine, Fig.3. Crude death rate dynamics in Ukraine,
1970-2012, per 1000 people [3] 1970-2012, per 1000 people [3]

Owvercoming of the current trends is a matter of survival for contemporary
Ukrainian society, a necessary condition o maintain its global competitiveness
and adapt itself for different challenges. Considering the fact that most of the
environmental risks are generated in urban areas - in megalopolises or
industrial agglomerations - we need to improve our urban planning and design,
enhance the quality of local govermments and manage environmental pressures
in a better way.

Reforms of urban planning need to separate industrial zones from residential
areas develop flexible zoning. Dangerous productions must be removed from
urban areas with high density of population and relocated fo industrial zones,
where risks of technological accidents would be lesser.

It would improve the ecological safety of urban systems. Linking transport
infrastructure to residential areas, business and production centers, promotion
coordination among metropolitan cities and their satellites would encourage
better management of pollution.

The problems described above are not only inherent for Ukraine but have the
global scale. As we can see, many developing counfries in Africa and Asia
have the highest increasing rates of urbanization, as there in 2030 urban
population expected to increase up to 54% (in 1.45 times to 2000) and 55% (in
1.49 times to 2000) respectively [4].

World Health Organization has been monitoring on 2,000 cities and based on
the gathered figures it affirms that pollution worsening in many countries. It was
found that 15 out of the 20 most pelluted places were in India and China. The
others were in Pakistan, Iran and Bangladesh.

Of the worst 100, nearly 70 were in Asia and only a handful in Europe or the
US. Unfortunately, the study did not cover those cities located in the Eastem
Europe, like Kamianske, Dnipro, Krywyi Rih and others, where pollution levels
are extremely high and very dangerous for population.
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According to a recent WHO study, the cost of disease and the premature
deaths caused in Europe every year by air pollution was more than $1.6frillion
in 2010, nearly 10% of the gross domestic product of the EU in 2013, while the
UK was estimated to have suffered $83bn (E54bn) in costs associated with air
pollution [6). Elsewhere in Europe, the figures were Germany $145bn, and
France $53bn. The highest was in Bulgaria, which spent an estimated 29.5% of
its GDP on the costs of air pollution fatalities [G].

If traditional concept of city development explained the worsening of urban
environment by necessity of economic growth then modern theories of city's
sustainable development pay more attention to creation of safety and resilient
urban system, which satisfy both economic, social and ecological demands of
local inhabitants. It is possible to do it under condition that local societies must
find 2 consensus over main prospects of city development and create
conditions for sustainable economic development of urban systems.

The prestige and intemational status of cities, prosperity of their citizens, as well
as quality of infrastructure and services, depends on this ability to develop
sustainably. In our study we are going fo find some dependences between a
number of social, economic, environmental factors and the attracliveness of
land plots in different districts of a city area. This study is considered a
basement for developing a methodological approach, which aimed to help local
authorities to estimate an impact of environmental safety on economic and
social indicators of a city sustainable development.
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23. EXPERIENCE OF USING VOLUNTARY SUSTAINAELE
DEVELOPMENT STANDARDS IN ENERGY SPHERE
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ABSTRACT

The main objective of this article was to study the practical aspects of
implementing international energy standards as strategic ftools to achieve the
desired progress in the steel industry. The study highlighted that the overall goal
is to ensure “energy efficiency’, ‘environmental sustainability’ and ‘energy equity’
as a single, unitary purpose and energy policy action programs. The immediate
directions in the energy policy of steel plants will be the following:
implementation of the development standards on energy saving and energy
efficiency, reduction in GHG emissions by energy efficiency technologies,
pursuit of competitive and fransparent energy activity.

Keywords: sustainable development, energy efficiency, voluntary energy
standards.

Main text:

The voluntary energy standards are recommended for management decisions
toward implementation of sustainability principles at the different levels of the
value chain, ranging from research and development to production and
distribution [1]. The priority form of conformity according to international energy
standards is a voluntary certification scheme, which is carried out to establish a
control mechanism for compliance with energy efficiency criteria in production
and management [2].

Recent literature on energy issues and sustainable development clearly
demonsirated that energy certification should not be viewed only as a cost, but
as a promising investment project, opening up new business opportunities.
Voluntary energy certification is a procedure which confims the compliance of
the cenrtified facility (products or management) with the requirements defined by
the intemational standards on energy sustainability; this will allow us to
overcome 3 crisis trend in energy-intensive industry sectors [3-4].

As for Ukraing, for many years country firmly occupies a leading position in the
world ranking of energy intensity of the industrial sector. In 2015, the unit
consumption of steel industry in Ukraine is 0.59, in Russia — 076, while for
Germany — 0.31 (See Fig. 1-2).

Today, in energy sustainability index (calculated by the World Energy Council)
among 125 countries Ukraine took the 63th place, Russia — 45th place, and
Germany — 5th place (see Fig. 3-4).
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As we can see, Ukraine is far behind in all indicators, especially in terms of
environmental sustainability. At the same time, the review of several studies
indicates that Ukrainian steel enterprises increasingly integrate energy aspects
into their core business and supply chains. Such facts are based on application
of some methods of strategic planning, energy sustainability considerations into
economic and developmental decision-making [8].
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In Ukraine, The EMS certified under the 150 5001 was introduced in a five large
steel holdings, such as: ‘Azovstal iron and steel works’, PJSC 'Kharisyzsk Tube
Works', “llyich Iron and Steel Works' of Mariupol (MMKI), JSC Zaporizhstal’,
“Yenakievo Steel Plant' (EMZ).

Among the factors, that are important drivers for Ukrainian steel enterprises
certified to 1ISO 50001, can be noted the reduction of energy consumption and
the level of costs, and the reduction of energy and environmental risks with
energy supply. Moreover, JSC “Zaporizhstal' has not anly improved technology
in production, but also involved employees in a process by holding a special
contest aimed at reducing the consumption of fuel and energy resources.

However, Ukrainian enterprises also face significant barriers on the way of
implementation of IS0 50001. The most common ones are that Ukrainian top
managers do not really know the principles of sustainability management and
do not see the connection between the implementation of 1SO 50001 and
compefitiveness. Among the barriers for steel enterprises certified to 1SO
50001, also can be noted the lack of information and exchange of experience,
and lack of government measures to stimulate the implementation of 150 50001
[9; 12].
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After the signing Association Agreement with the EU, Ukraine should set itself
goals that are comparable with EU objectives. The basic configuration of the
new energy program of Ukraine is represented by the following formula:

+ |Integration into the EU energy space (EU energy networks)
+ [Increasing energy efficiency and achieving a sustainable energy futurel
+ [Efficient use of own energy resources|
+ F.Jsing new technologies and innovation for energy—sa\rind
+ [Diversification of energy imports|
+ [Mobilization of energy reserves|

The best world practices on energy management showed that countries have
taken different approaches to tackling energy efficiency (See Fig. 4-5).
However, today the voluntary energy certification is hased predominantly on the
150 50000 family of international standards. Among the most significant
benefits for enterprises cerified to IS0 50001 can be noted: increase of
compefitiveness due to the recognized intemational certificate; increase of
investment attractiveness due to the reduction of risks associated with the
energy demand, other positive effects [12].

Penetration of energy standards IS0 50001 certification
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