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Energy efficiency and conservation as a strategic vision 
of the agricultural entities’ competitiveness increasing 

Abstract. The article deals with theoretical and methodological aspects of the business strategy. The authors define the basic 
principles of the business strategy formation, the most important among which are validity, transparency, rationality, adequacy, 
consistency, flexibility, competitiveness, etc. The place of energy efficiency and conservation in the system of strategies of the 
enterprise is identified according to the levels of strategic management. It is established that the energy saving strategy of 
domestic enterprises, which is in high need to transfer to energy-saving technologies gets into the national scale, and therefore is 
the concern of the corporate or business level of strategic management. The authors of the article have proved the necessity of 
energy efficiency and conservation as the most perspective direction of strategic development of agricultural enterprises, which will 
enable to solve the problem of self-sufficiency and efficiency of energy use. 
The current level of energy capacity of agricultural enterprises and resources in Ukraine in 2015 has been analysed. Negative trends 
in reduction of most types of specialised agricultural machinery and its energy capacity between 2010 and 2015 has been defined. 
The availability of equipment for the generation of renewable energy of  agricultural entities and the need for alternative energy 
sources have been assessed, as in 2012-2015, renewable sources of energy at the agricultural entities in Ukraine comprised only 
4% of the total consumption of energy in the country. The experience of developed countries related to the improvement of energy 
efficiency is studied. The article determines the basic barriers and problems of implementation of  the energy saving strategy in 
agriculture, among which are the structure of the industry; a lack of information on advanced energy saving technologies or limited 
access to them; a lack of capital for upgrades of technology, machinery and equipment; financing of promising projects. The basic 
directions of energy conservation in agriculture are outlined.
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Енергозбереження як стратегічна альтернатива підвищення конкурентоспроможності 
суб’єктів аграрного підприємництва
Анотація. Досліджено теоретико-методологічні аспекти стратегії підприємства. Визначено основні принципи 
формування стратегії підприємства. Ідентифіковано місце енергозбереження в системі стратегій підприємства згідно 
рівнів стратегічного управління. Обґрунтовано необхідність енергозбереження як найбільш перспективного напряму 
стратегічного розвитку аграрного підприємництва, що дозволить розв’язати проблему дефіциту та ефективності 
використання енергоресурсів. Проаналізовано сучасний рівень забезпечення сільськогосподарських підприємств 
енергетичними потужностями та ресурсами в Україні. Досліджено досвід підвищення енергоефективності розвинених 
країн світу. Встановлено основні бар’єри та проблеми впровадження стратегії енергозбереження суб’єктів аграрного 
підприємництва. Окреслено основні напрями енергозбереження в сільському господарстві.
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1. Introduction 
A business entity has to operate in a highly dynamic com-

petitive environment where technologies are innovated rapid-
ly; its product range, as well as its customers’ needs, interests 
and preferences, is changing; there appear new competitors; 
its advantages are differentiated and business reorganisation 
is carried out according to market requirements. In such cir-
cumstances, a company must have mobile means of opera-
tions, effective forms and methods of management and be-
haviour to be favourably positioned in a competitive field and 
contribute to the achievement of strategic objectives.

Ukraine belongs to energy deficient countries with a low 
level of self-sufficient energy resources. However, the national 
economy is highly energy intensive - the share of energy costs 
in GDP is from 2.7 to 3.1 times higher than in highly deve-
loped countries. This leads to the necessity to ensure the com-
petitiveness of domestic business by, for example, the sale of 
goods at dumping prices or reduction of labour costs and so-
cial needs [1]. The problem is actualised due to strained rela-
tions with Russia, which was the main supplier of natural gas 
to Ukraine, limitations and exhaustion of own fossil fuels, low 
sufficiency and high cost of technologies of their production. 
Thus, the most powerful consumers, which include the agri-
cultural sector, should focus on the energy efficiency and con-
servation strategy, providing an efficient use of the existing vo-
lumes of energy and alternative sources of energy. In addition, 
there is an actual problem of a low efficiency use of genera-
ting facilities by traditional agriculture, including tractors, vehi-
cles, combines, stationary engines, electric motors and elec-
trical equipment.

2. Brief Literature Review
The topicality of the problem is accentuated by the works of 

foreign and domestic scientists who are studying the process 
of energy conservation in the agricultural sector and the deve-
lopment of strategies of its growth.

World famous classics of theoretical and methodologi-
cal foundations of development and implementation of busi-
ness strategy and its separate components are J. Johnson 
and K. Scholes (2002); M. Porter (1985); A. Strickland and 
A. Thompson (1987); A. Chandler (1987) and others [2-4]. 
The following domestic scholars are engaged in the search 
for new ways of energy saving for business entities: L. Bilan 
(2011) [5]; M. Bulgakova (2011) [1]; V. Bazylevych (2012) [6] 
and others.

Of great interest is the study of foreign scientists in ener-
gy saving. In particular, R. Wustenhagen (2007)  researches 
social acceptance of renewable energy innovations [7]. 
Shah riar Shafiee (2009) developed an econometric model 
that takes into account huge coal reserves and low coal pri-
ces, if compared with oil and gas, which will make coal, a 
clean energy source, a major energy substitute for oil and 
gas in the future [8]. Teresa M. Mata (2010) disputes about 
sustai nable production of renewable energy [9]. The authors 

review the current status of microalgae use for biodiesel pro-
duction, including their cultivation, harvesting, and proces-
sing. N.-G. Park (2015) considers that the intensive use of 
solar energy is an alternative source of energy saving [10]. 
F. Ma (1999) considers the ways to produce biodiesel [11]. 
B. Zalba, (2000) [12] and I. Dincer (2000) [13] examine the 
current and future prospects of energy-saving regarding re-
newable energy, environment and sustainable development.

However, despite a considerable amount of scientific di-
rections of research concerning the issue of competitiveness 
enhancement of agrarian business in conditions of the current 
 fuel and energy crisis in Ukraine, the issue of energy saving 
strategies has not been resolved enough.

3. The purpose of the article is to identify and evaluate 
promising directions of energy saving development in agricul-
ture of Ukraine. The object of the research is the implementa-
tion and development of energy saving strategies in agrarian 
business. The subject of the study is a set of theoretical and 
methodological foundations and developed scientific guide-
lines for energy efficiency in the context of strategic develop-
ment of agrarian business.

A systematic approach and dialectical method of cogni-
tion of analysis of economic and energy problems in terms 
of the strategic development of business is a theoretical and 
methodological basis of the study. The study includes the 
following methods: abstract-logical method (to justify neces-
sity of economic and energy assessments/estimations of 
activities of agricultural enterprises); statistical and econo-
mic method (to analyse the current state and trends in sa-
ving resources of agricultural enterprises); method of calcu-
lation and construction (to determine energy supply indices). 
To assess the current state of availability of power resour-
ces of agricultural enterprises, the statistical and economic 
method has been applied, including its own techniques, i.e. 
spreadsheet, comparison (analysis and visual display of the 
results), etc.

4. Results 
Defining strategic approaches to the choice of the model of 

development of Ukraine, the Institute for Economics and Fore-
casting of the National Academy of Sciences of Ukraine has 
noted that it is necessary to become aware of the fact that the 
existing logic of global economic growth must be changed. If 
the whole world got to the current level of consumption as the 
United States, there would be enough resources only for a few 
years. Therefore, the international community will soon have to 
reconsider their idea of progress and its form. Economy, con-
servation, rational behaviour and business ethics have always 
been important components of successful formation of suc-
cessful citizens and society. The logic of further development 
will force the world to harmonise social relations and public at-
titudes to nature and its resources [6, 11].

Foreign classics of economics have been studying the 
nature of the strategy and the need for strategic manage-
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ment in business. American resear-
chers J. Johnson and K. Scholes of-
fered to regard it as the direction and 
scale of an enterprise in the long term 
perspective, providing benefits for busi-
ness entities through a configuration of 
its resources in a competitive environ-
ment to meet market needs and expec-
tations of partners [2]. A successfully 
developed strategy enables to ground 
business directions in the long term 
perspective; to choose attractive mar-
kets in which a company will be able 
to compete successfully, to determine 
its competitive advantage, to evaluate 
potential resour ces (labour, competen-
ces, assets, funds) needed to enhance 
competitiveness, to identify environme-
n   tal factors that affect the ability of bu-
siness entities to compete. M. Porter’s 
ideas accentuate the need for a stra-
tegy for determination of a position of 
a company and a unique combination 
of resources, skills and competencies 
to create a competitive advantage of 
business [3, 14].

The process of formation of indivi-
dual strategies is an essential compo-
nent of business management because 
it determines its long-term success  - the 
achievement of expected results of ef-
fective activities in economic, technolo-
gical, social and environmental spheres. 
The basis of the strategic management 
is grounded by basic principles which must be met by a pos-
sible variant of a company’s development in the long run, ac-
counting its current and future goals (Figure 1).

In the world practice, there are 4 levels of strategic mana-
gement, at each of which an appropriate strategy is determined 
and implemented (Figure 2). At the corporate level strategic 
decisions are taken in relation to the overall mission and the 
level of business activities. At business and functional levels, 
strategies of business units or separate business subdivisions 
are formulated and aimed at successful competition in a mar-
ket economy.

At the operational level, strategies are focused on the in-
crease of competitiveness of each link of business, organisa-
tion and implementation of strategies of a higher level. There-

fore, operational strategies are focused on addressing the 
strategic targets of resources, processes and personnel.

According to a well-known classification by A.-A. Thompson 
and A.-J. Strickland (1987) [4], one of the possible alternatives 
of business development may be implementation of a resource 
conservation strategy, which includes a set of principles, factors, 
methods, plans and measures to ensure steady cost reduction 
related to joint resources per unit of a useful effect of a particu-
lar product. A strategy for energy efficiency can be a va riation of 
this strategy. At the same time, under the conditions of an urgent 
need for the transfer of domestic enterpri ses to  energy-saving 
technologies, it is wrong to assert that energy saving belongs 
to the operational level of management. Transition to alternative 
sources of energy is a responsibility of corporate or business 
strategic management as it requires rethin king of the philoso-
phy of the company in conditions of limited resources, a need 
for simulta neous operation of all links of the internal environ-
ment aimed at the accomplishment of econo mic and  energy as-
sessments of intensive, resource-saving and alternative tech-
nologies of production of agricultural products/output. Only such 
an approach will allow domestic agricultural enterprises to inte-
grate into the European community.

In the Law of Ukraine «On energy saving», the term «ener-
gy efficiency» is defined as «activities aimed at the rational 
use and economical consumption of unprocessed and pro-
cessed energy and natural energy resources ...» to facilitate 
«... achievement of maximum efficiency of energy resources 
at the current level of development of machinery and techno-
logy» [16, 283]. Energy efficiency and conservation is the 
 area that covers almost all sectors of the national economy 
and intersectoral relationships. Each enterprise or unit is likely 
to have reserves of energy savings and capacities to increase 
the efficient use of production and alternative technologies.

The process of energy saving in agriculture accounts for 
a set of measures aimed at providing rational use of energy 
resources by reducing their losses, improvement of organisa-
tional and economic mechanisms of energy consumption, use 
of energy saving technologies, equipment, and renewable and 
recyclable energy [5].

In recent years, a negative trend in providing agricultural en-
terprises with machinery in Ukraine has been observed (Table 1).

Fig. 1: Basic principles of business strategy formation
Source: Compiled by the authors based on [15]

Fig. 2: The place of energy-saving strategy in the formation of a strategy 
of an agrarian business

Source: Developed by the authors based on [4]
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Thus, from 2010 to 2015, the number of all types of agri-
cultural machinery reduced, except for beet harvesters. Due to 
the unprofitability and decline of cattle breeding industries, fo-
rage and flax production, the number of forage and flax har-
vesting equipment in Ukraine significantly declined - for 36% 
and 60% respectively.

Facilities of agricultural enterprises are mobile enough. 
For the working process, it is necessary to provide the means 
of production with engines, which in terms of mechanical po-
wer form energy capacities of agricultural enterprises. It is de-
fined that specific weight of tractor, car and combine engines is 
around 70% in the structure of power capacities of agricultural 
enterprises in Ukraine (Table 2).

The share of tractor engines in the total energy capacity of 
agricultural business of Ukraine in 2015 was 39%, cars - about 
32% and combines - 19%. In terms of organisational forms of 
entities of agrarian concern of Ukraine, it has been found out 
that 58% of the generating capacity was concentrated within 
commercial companies, 16% - within the farming enterprises 
and 13% - within private enterprises. The least amount of ge-
nerating capacity was concentrated within state-owned enter-
prises (2%).

The availability and structure of energy capacity of agri-
cultural entities in Ukraine in 2015 affected the differentiation 
of their supply with energy resources in a ratio as follows: one 
company, one employee to1 ha of agricultural land (Table 3).

It has been established that in 2015 the average ener-
gy availability of one agricultural enterprise in Ukraine was 
724 kW. However, the level of this index ranges among 204 kW 
at far ming enterprises to 3,841 kW at state-owned enterprises 
(SOEs), which is primarily due to the size of companies and 
business scale. In 2015, the highest level of energy supply 
was in cooperatives - 2.59 thousands kWh per 1 ha of agricul-
tural lands and farming enterprises - 2.37 thousands kWh per 
1 ha of agricultural lands, the lowest - in private companies 
(0.97). The highest level of power consumption was recorded 
at farming enterprises - 0.09 thousands kWh and 0.08 thou-
sands kWh - in agricultural corporations, whereas the lowest 
level (0.005 thousands kWh per one worker engaged in agri-
cultural business) was observed at private and state enterpri-
ses. It is likely that the level of mechanisation and automation 
of work at farming enterprises and agricultural corporations is 
the highest compared with other agricultural entities. This sig-
nificantly affects the ultimate outcome of agricultural produc-
tion: with the growth of power load of labour, the yielding ca-
pacity of crops, livestock and poultry increases and produc-
tion costs per unit of output are reduced.

The experience of doing agricultural business in deve-
loped countries shoes that there are several directions of 
 energy efficiency and conservation. According to the Ame-
rican Council of Energy Efficient Economy (ACEEE), an op-
portunity related to the potential of energy saving of 1 bil-

lion dollars per annum is found 
in the agrarian sector [19]. Sa-
vings are possible in energy con-
servation capacity - 10% of the to-
tal  energy consumption of the na-
tional economy. There are possi-
ble substantial savings due to the 
installation of more efficient sys-
tems of lighting and heating. Also, 
the use of precise agriculture is of-
fered, which will help to save re-
sources, energy and funds on the 
use of fertilisers. However, the big-
gest reserves leading to a reduc-
tion of energy consumption of ag-
ricultural production are tillage 
systems and effective use of mate-
rial and technical means. This in-
cludes regular maintenance of ve-
hicles, their correct operation that 
will not only save fuel but also ex-
tend their operation term. Regar-
ding tillage systems, reduced-till 

Tab. 2: The structure of energy capacity of agricultural enterprises 
in Ukraine, 2015, thousands kW

Source: Calculated by the authors based on [17-18]

Tab. 1: Availability of specialised agricultural machinery for agricultural enterprises 
in Ukraine in 2010, 2012 and 2015

Source: Calculated by the authors according to [17]
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and no-till systems are offered. This will enable to increase 
yielding capacity of crops, to keep moisture in soils and re-
duce labour costs.

Best practices of the EU Member States show that the 
main areas of potential realisation of energy conservation in-
clude: introduction of energy resources accounting systems for 
facilities, particularly electrical; use of financial advantages; re-
levance to the government regulations related to the construc-
tion of new buildings and constructions (the so-called govern-
ment building services regulations). It is worth to consider the 
production of alternative sources of energy. For example, wind 
farms, solar dryers, internal combustion engines running on 
gasified biomass. The usage of agricultural waste to produce 
energy in recycling industry arouses interest.

According to various estimations, alternative sources of 
 energy (which include energy of solar radiation, wind, seas, 
rivers, biomass, heat of the Earth, as well as secondary  energy 
resources that permanently exist or periodically occur in the 
environment) comprise 7.12% of the total world energy. One of 
the conditions for accession of candidate countries to the EU 
is a minimum figure of renewable energy to the total energy, 
which should be no less than at least 12% [20, 226]. During 
the period of 2012-2015, renewable sources of energy of agri-
cultural entities in Ukraine comprised only 4% of the total con-
sumption of energy in our country (Table 4).

Solar power capacity reached 494 MW, and the total wind 
power capacity was 500 MW. Production of alternative ener-
gy can also be realised in the agricultural sector: production 
of rape for industrial use of biodiesel is increasing; there are 
reserves for a shift in production of beverage alcohol towards 
ethanol fuel, the use of biomass and other alternative energy 
sources are proposed to be used to provide energy security of 
rural areas.

At the end of 2011, Ukraine was included in the internatio-
nal ranking of attractiveness of countries for the development of 

Tab. 3: The level of supply of agricultural entities in Ukraine 
with energy resources in 2015

Source: Calculated by the authors based on [17-18]

Tab. 4: Availability of equipment for the production 
of renewable energy of agricultural entities in Ukraine, 2012-2015

Source: Calculated by the authors based on [17-18]

renewable resources. The ranking is pub-
lished by Ernst & Young quarterly, and 
Ukraine is ranked there as 32nd among 
40 countries, gaining 37 points out of 
100 possible. The three lea ders are Chi-
na (70 points), the USA (66 points) and 
Germany (65 points). In Q3 of 2012, 
Ukraine was ranked 29th due to the in-
creased quantity of investment in the 
sector. According to the statements of 
the Ukrainian government, 2020 is sche-
duled to increase alternative energy pro-
duction up to 15% of the total energy pro-
duction. In general, the total energy con-
sumption in Ukraine in recent years has 
been about 990 million of tons of fuel. 
The consumption of energy could be re-

duced to the amount of 650 million tons of fuel, when using 
energy-saving technologies and equipment at the same level 
as in the EU, which means that the energy saving potential of 
Ukraine is about 35% [21].

However, there are many barriers to energy efficiency in 
agriculture. These include: the climate of the country, which 
may require increased energy costs; the structure of the indus-
try; the lack of information on advanced energy saving techno-
logies or limited access to them, while the most topical prob-
lem is the lack of capital needed to modernise technologies, 
machinery, equipment, financing of projects.

The USA have established various federal programmes 
to help farmers to successfully overcome such barriers. For 
example, the Rural Energy for America Program (REAP) 
has helped hundreds of farmers to restructure production 
and gain benefit from energy saving. Other agricultural pro-
grammes, such as the Environmental Quality Incentives Pro-
gram (EQIP), have proved the effectiveness of energy con-
servation by funding innovative approaches in this field [19]. 
Most funding has been allocated to the development and im-
plementation of power systems of renewable energy. There 
are competitive grants and loans, which cover 75% of the pro-
jects for the implementation in the production of energy-sa-
ving technologies. The initial precondition for receiving such 
funds is energy auditing which purpose is to audit the costs 

covered by the programme. Thus, effective con-
trol over the use of purpose-oriented funds is pro-
vided. The last part of the grant programme is the 
TEO - a feasibility study report of the project.

5. Conclusions
Analytical studies, business experience of de-

veloped countries show that energy efficiency and 
alternative energy production will continue to grow 
and develop at both the international and natio nal 
level. The International Energy Agency believes 
that in 2030 the world’s alternative energy will in-
crease to 16% of the total world energy produc-
tion (from 12.7% of the achieved level at present) 
[20, 225]. Therefore, the strategy of energy efficien-
cy in the agricultural business should be aimed at 
the implementation and development of a range of 
legal, organisational, scientific, technical, indust rial 
and economic means regarding energy efficien-
cy and attraction of renewable energy that will in-
crease soil fertility, yielding of crops, livestock and 
poultry; reduce production costs; increase produc-
tivity, efficiency of logistical and energy resources. 
Implementation of this strategy is possible due to 

the improvement of organisational and economic mechanisms 
of energy consumption, use of energy saving technologies and 
equipment, renewable and recycling energy. With regard to 
plant cultivation enterprises, we can outline the following  areas 
of saving and rational use of energy resources: implementation 
and development of means to ensure improvement of soil fer-
tility and yielding of crops; improvement of energy saving tech-
nologies of production; development and production of new 
energy saving technologies; an increase in energy consump-
tion share from alternative sources.
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Equally important aspects of energy conservation in agri-
culture are: improvement of the management system by im-
plementing and developing of organisational, technical and 
economic means to provide savings and reduce losses of oil 
pro ducts; technological development of regulatory and techni-
cal documentation for mechanical processes and equipment, 
crea tion of a system of the state support and enhancement of 
energy efficiency in agriculture.

Complex energy saving solution to the problem is one of the 
most likely ways for Ukraine to successfully overcome the eco-
nomic and energy crises and join the European community. This 

includes an increase in gross value added, investments and 
jobs in the renewable energy sector. Energy conservation will al-
low our country to reduce dependence of its economy on impor-
ted energy, to decommission a number of generating facilities, to 
improve technologies for energy-intensive industries and to re-
structure economic systems, to create an optimum level of self-
sustainment of energy resources of different regions and sec-
tors, to create domestic industries for production and introduc-
tion of competitive energy saving equipment, to significantly limit 
the impact of factors caused by technological activities of peo-
ple on the environment and to ensure individual welfare needs.
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