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FORMATION OF ECOLOGY AND ECONOMIC MECHANISM
OF DEMATERIALIZATION AT THE ENTERPRISE

Eco-economic mechanism of dematerialization of the enterprise (EEMDE) as an integrated system
of forms, methods and incentives for the reduction of material flow management of economic entity
is formed in the article. Functioning of mechanism provides dematerialization changes and solving
ecological tasks, based on the economic interests of the enterprise, according to the postulates
of sustainable development. The ultimate goal of EEMDE is the reduction of destructive impact of
material flows of the economic entity on the environment while ensuring economic efficiency measures
aimed at reduction such influence. We believe that this mechanism can be used in all areas of economic
activity — from production to services provision. It allows both to compare versions of eco-efficient
solutions among themselves and develop new products and business strategies taking into account
the benefits of dematerialization.

Keywords: dematerialization, eco-economic mechanism, eco-economic instruments, eco-destructive
influence, ecological task.

Introduction. Present requires finding new ways and approaches in solving urgent
balanced social, environmental and economic problems. One of the most popular concepts,
results of which are positive changes of socio-economic systems towards sustainable
development is the concept of dematerialization. It lies in reduction of material flows
at different levels of economic activity that is reflected in a decrease of energy and resources
consumption as well as in wastes generated per unit of produced national (regional) product.
At the enterprise level dematerialization is defined by gradual reduction of materials that are
used for manufacturing of one unit of the end product, as well as changes in production
processes that result in reduction of intermediate material inputs [9, p. 3].

In connection with the substantiation and development of the concept of dematerialization
mainly in developed countries and in view of its high enough efficiency, there is a need for
conduction of theoretical and applied research that will ensure the implementation of this
concept in terms of Ukrainian economy. Relevance of such studies is reinforced by social,
economic and environmental crisis in the country, weakening the negative effects of which
can be done by enhancing dematerializational processes.

Analysis of recent researches and publications. Problems of achieving sustainable
development, ecologization and dematerialization of social and economic systems
are reflected in the works of local and foreign scientists. The most famous of them are
L.H. Melnik [4; 12], E. Weizsicker [7], D. Meadows [8], I.T. Penn [9], F. Schmidt-Bleek [10],
K. Wernick, H. Ausubel [11], O.F. Balatskiy [12], S.K. Kharichkov [13].

At the same time, existing methodological and theoretical developments in this sphere
concern mainly the macro- and meso-economic levels. Scientific and practical aspects of
dematerialization processes implementation at the microeconomic level are requiring further
study. In particular, relevant is formation of ecologically balanced management mechanisms

258 MapKeTHUHr i MeHe/P)KMeHT iHHOBanii, 2015, Ne 2
http://mmi.fem.sumdu.edu.ua/



Po3nin 5 ExoJioriyHuii MAapKeTHHT TA MEHEKMEHT

dematerialization transformations at enterprises and organizations of various spheres of
economic activity, especially in crisis conditions of economic activity.

The aim of the article is theoretical and conceptual substantiation of provisions
concerning formation of ecological and economic mechanism of dematerialization at the
enterprise.

Main material. Ecological and economic mechanism of dematerialization at the enterprise
(EEMDE) is interpreted by us as a complete system of forms, methods and incentives of
material flows management that provides dematerialization and resolution of environmental
problems, basing on the economic interests of the entity in accordance with the postulates of
sustainable development. Formation of mentioned mechanism caused by the need of
environmental pollution reduction, the production of the enterprise compliance with
environmental principles, international standards, which are important in the conditions of
globalization development, overcome of the current crisis and ensuring of the competitiveness
of domestic products on the world market.

Ecological and economic mechanism consists of two interconnected subsystems:
managing and manageable. The goal of the mechanism functioning is forming within
the framework of managing subsystem, objectives of which is intending to perform achieving
of goal, defining of the subject and object of management and so on. Objects, methods and
management tools, stages are selected within the framework of manageable system. In the
result of two subsystems interaction a synergistic affect that have to be evaluated occures. In
the case of not achieving the expected result, decisions to adjust the mechanism or search for
alternative ways of ensuring are made. So, let us consider the mentioned elements of EEMDE.

Initial in the construction of any mechanism is the establishment of the purpose of its
existence. In our opinion, the purpose of EEMDE should be defined as a reduction of material
flows destructive impact on the environment while ensuring economic efficiency of
dematerialization measures aimed at the reduction of such influence.

Any business entity as social and economic system during its operation uses a certain
amount of material resources that after operational transformations (during the life cycle of
products, works and services) becomes waste, emissions, discharges and damage for the
environment. Concept of dematerialization at the microeconomic level and EEMDE as a tool
of its implementation designed to reduce to the minimum possible (acceptable) sizes
destructive impact on the environment by reducing the size of material flows at the enterprise.
Positive social, economic and environmental affects which are going through the partial
replacement of innovative and informative material factors of production occure in such
case [1-2].

Stated objective within EEMDE requires solving the following tasks:

— to ensure compliance environmental standards at the enterprise (maximum permissible
concentration (MPC) or established standards);

— reduction of the natural, ecological and resource capacity of products;

— reduction of economic expenses of the economic entity as a result of the decrease in its
use of natural resources, payments for them;

— introduction of resource saving measures in the activities process of enterprise;

— stimulation of demand for eco-products that are produced by enterprise;

— ensuring of the revenue growth, acceleration of the turnover of working capital, fixed
assets of the entity;

— improvement of professional skill of personnel of the enterprise and formation of
ecological image of the company for consumers;

— ensuring of high benefits level to all participants of dematerialization at the enterprise;
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— development of corporate environmental culture and consciousness of participants of
dematerialization processes at the enterprise that reflect in recognition the responsibility for
the quality of the environment by each of them and so on.

Achieving the objectives of EEMDE according to the set purpose requires the definition of
the subject of management, which will be responsible for the functions of planning,
organization, motivation, analysis and control dematerialization processes. The need for
flexible and optimal methods of management with the increasing complexity and automation
of production increases. Heads as subjects of management are increasingly have to make
decisions under conditions of uncertainty, in short terms and with a lot of information.
The impact of taken decisions is extremely high. So, today the functioning of the company
according to the principles of sustainable development and economic efficiency is largely
depends on the management of enterprise.

In accordance with the purpose and nature of EEMDE, in our point of view, the object of
management can be identified as a system of interconnected material flows of the company.
EEMDE construction and operation should be based on the following basic principles:

— systematic by which mechanism is seen as open, complex system which
is characterized by dynamism, ability to self-regulation and self-development. It consists of
interconnected subsystems that can cover different levels of management. Composition and
place of the last in EEMDE may vary according to changes in external and internal
environment conditions in which the mechanism operates;

— flexibility — is the high transformational ability of EEMDE to ensure its quick
adaptation to the conditions of market environment that have changed in order to optimize
their impact on material flows of the enterprise;

— complexity — provides mutually agreed development of EEMDE as a single, whole,
complex of integrated management subsystems, covering all levels of management at the
enterprise, stages of the life cycle of resources and products, taking into account
multidirectional economic, environmental, social and other effects that arising in the process
of material flows and ensure the implementation of the impact on facilities for achieving the
purposes of management;

— self-reproducibility — consists in constant, including expanded, reproduction of
motivational basis of the implementation of processes of dematerialization at the enterprise;

— environmentally responsible — stipulates that purpose of existence of EEMDE,
decisions that are made in the framework of the mechanism, implementation tools for making
dematerialization changes at the enterprise and etc. should be aimed at achieving a positive
environmental effect;

— social responsibility — means that the implementation of any dematerialization changes
should be made taking into account the interests of all concerned social groups of internal and
external environment of the enterprise;

— economic efficiency — the process of making and implementing decisions within
EEMDE should provide achievement of maximum positive economic result by an acceptable
level of expenses at the enterprise.

Integral parts of the mechanism are methods and management tools that ensure the
execution of required tasks. Modern scientific literature offers a toolkit of influence on the
processes of ecologization, resource conservation and sustainable development, social and
economic systems [4; 7-8]. Taking into account variety of administrative tools and features of
dematerialization changes, in our opinion, the nature of the proposed mechanism it is the most
appropriate to set tools which are developed in [3]. There are administrative units, social and
psychological tools and methods and economic ones (Table 1).
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Table 1 — Basic methods and instruments of EEMDE, (developed on the basis of [3])

Methods and instruments of management

1 Administrative methods
1.1 Instruments of administrative management:
— determination of the main directions and mechanisms of the implementation of enterprise policy of
dematerialization;
— formation of dematerialization strategy at the enterprise taking into account social, environmental and
economic factors;
— intensification of the dematerialization processes implementation;
— accounting of the impact of dematerialization processes on the state of environment;
— expert examination of material saving;
— rationing of material inputs;
— standardization of material consumption;
— ecological certification;
— audit of the efficiency of material usage (energy, environmental, etc.);
— ecological, energy passportization;
— management of material usage
1.2 Instruments of formation and develop t of internal economic infrastructure:
— appointment of managers on dematerialization management at the enterprises;
— formation of incentive mechanisms of stimulation of products consumption taking into environmental factors;
— attraction of outsourcing companies to implement projects of dematerialization;
— creating of the system of instructions and methodical guidances for information support, training, retraining,
improvement of staff qualification;
— implementation and support of infrastructure for the usage of secondary resources at the enterprise
(recirculation) and re-usage of products by consumers (network of goods renting that have been used)
1.3 Information management tools:
introduction of new information and communication technologies;
implementation of application software for accounting and evaluation of dematerialization;
— information databases creation
2 Social and psychological methods
2.1 Instruments of social impact:
— conduction of trainings and seminars for employees in the sphere of material conservation and environmental
protection;
— creation of an appropriate level of corporate culture and consciousness in the area of dematerialization and
environmental protection (corporate educational, cultural events, etc.);
— voluntary commitments to improve resource efficiency economic objects
3 Economic methods
3.1 Instruments that increase economic efficiency of the usage of production resources:
— accelerated amortization of material conservation equipment with the influence of material conservation on
the environmental situation;
— acceleration of the turnover of working capital of the enterprise;
— controlling of financial and economic condition
3.2 Instruments of price formation:
— price programming (demand management programs on material resources);
— price stimulation (diversification of prices for dematerialized products, infrastructure services);
— formation of demand for dematerialized products
3.3 Financial instruments:
— staff bonuses for successes in the implementation of dematerialization;
— usage of methods of cost management;
— optimization of cash flows;
— directing of part of the profit to finance dematerialization changes;
— insurance of activity of dematerialization (types of activities, environmental and economic consequences of
entrepreneurial risk);
— leasing schemes;
— performance-contracting
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The main stages of implementation of the proposed EEMDE should be considered through
building a logical sequence of works on dematerialization of goods (works, services).

The first stage of work in the framework of the mechanism is to form a team
of performers.

For a comprehensive consideration of diverse aspects of dematerialization processes
during the product life cycle it is advisable to establish a working group that includes
employees of different departments of the economic entity. Due to the fact that the process
of dematerialization of products can cover its production, consumption, disposal, etc. it is
expected to involve experts of different profiles (engineers, technologists, economists,
environmentalists, marketers, metrologists, etc.). To coordinate the work it is necessary to
appoint a project manager who will direct the team to achieve the goal and to serve as a
mediator between top management of the company and working group. Project manager
should be present at all meetings and meetings of the working group, whose main objective
is to develop, implement dematerialization project and evaluate its results. Then project
manager approves calendar work schedule.

The second phase is characterized by the choice of products and identification of the
services it provides. For products selection it is advisable to compare all available products
that are produced by the enterprise, in terms of their environmental and economic significance
for the enterprise (profitability). To determine the level of ecological compatibility of goods
it is appropriate to use publicly available methods that are described in [4]. Assessment of the
products profitability can be made by approaches set out in [5]. Then basing on the analysis
which product of the proposed is the most suitable for starting the dematerialization process,
we can choose the target product basing on its identified guidance parameters.

The third stage is the formation of describing the production process in a logic circuit.
Members of the working group should reach a common holistic understanding of the process
of creating products and services that it provides, building a chain circuit of all production
processes that are the part of product life cycle.

On the fourth stage we conduct the assessment of dematerialization of selected products
which are produced by the enterprise. Such assessment should be use scientific and
methodical approach, described in detail in [6]. Essence of this approach consists
in calculation of material inputs per unit of function that produced products brings in it or
provide to the consumer with detailed material inputs by the stages of the product life cycle.
It allows us to estimate the potential economic loss and impact on the environment of the
product, which is used to provide specific services.

A content of works on the fifth stage is to determine the form of qualitative transformation
of selected products. We can find new opportunities for the enterprise. The result of this stage
is dematerialized product or a new additional service that reduce material component
in turnover. This stage includes the following stages: identification of problem nodes;
searching of possible ways of dematerialization; selection of the most realistic ideas and
technologies to implement dematerialization changes; assessment of the level of
dematerialization of project production; economic evaluation of effectiveness of the
implementation; taking a decision to start the project implementation or to return to the
previous stage; planning and implementation of the selected projects of dematerialization.

The final step of EEMDE is the assessment of actual results of dematerialization project
implementation and their comparison with the expected effects: economic,
environmental, social.

Schematically the main components and stages of EEMDE are depicted in Figure 1.
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Ecological and economic mechanism of dematerialization management at the enterprise
Purpose:
reducing of destructive impact of material flows of the enterprise on the environment while ensuring economic
efficiency measures to reduce such impact
Tasks:

— ensuring of the compliance with environmental standards (MACs or established standards);
— reducing nature, resource and ecological production capacity;
— reduction of enterprise’s expenses due to the decrease of volumes of natural resources, payments for them;
— implementation of resource-saving measures in the course of business;
— stimulation of demand for eco-products that are produced by the enterprise;
— ensuring of the revenue growth, acceleration of the turnover of working capital, renewal of fixed assets of the
economic entity;
— improvement of professional skills of personnel of the enterprise and formation of ecological image of the
company for consumers;
— ensuring of a high level of income and benefits to all participants of dematerialization processes at the
enterprise;
— development of corporate environmental culture and consciousness of participants of dematerialization
processes at the enterprise, resulting in recognizing by each of them responsibility for the quality of the
environment, etc.

Principles:
consistency, flexibility, complexity, self-reproducibility, ecological responsibility,
social responsibility, economic efficiency
The subject of management:
leadership and working group of experts from different divisions
The object of management:
system of material flows at the enterprise
Methods and tools of management:
administrative psychological and social economic
Steps for conducting of works aimed on dematerialization:
1. Forming of the team of performers.
2. Selection of products and determination of services which it provides.
3. Construction of manufacturing process circuit.
4. Evaluation of the dematerialization level of chosen product.
5. Dematerialization of transformation of products:
5.1) identification of problem nodes (in terms of dematerialization) at the stages of product life cycle;
5.2) searching of possible ways of dematerialization using methods of brainstorming, morphological, method of
analogies, etc.;
5.3) selection of the most realistic ideas and technologies to implement dematerialization changes;
5.4) assessment of the dematerialization level of project production by alternative options for the purpose of
electing the best;
5.5) economic evaluation of effectiveness of the implementation of selected option of dematerialization project
according the identified criteria;
5.6) taking a decision to start the project implementation or in the case of discrepancy of received oresults
returning to stage 5.2;
5.7) planning and implementation of selected projects of dematerialization transformation of products
Evaluation of the results:

economic: environmental: social:
- growth of the enterprise’s - reduction of nature, resource and - growth of environmental
profit; ecological production capacity; consciousness of employees;
- acceleration of the - reduction of environmental costs of - growth of wages of staff;
turnover of working the enterprise; - increasing employee’s satisfaction
capital, - reduction of the eco-destructive from the work;
- reducing of economic influence of enterprises, etc. - improvement of the emotional climate
costs; in the team;
- improvement of the - improvement of working conditions;
economic efficiency of - reducing the incidence of employees

enterprise and so on

Figure 1 — Components and stages of EEMDE, (developed by the authors)
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Conclusions and directions for futher researches. The suggested theoretical and
conceptual positions allows to form ecological and economic dematerialization mechanism at
the enterprise. Functioning of mechanism provides dematerialization changes and solving
ecological tasks, basing on the economic interests of the enterprise, according to the postulates
of sustainable development. The ultimate goal of EEMDE is the reduction of destructive
impact of material flows of the economic entity on the environment while ensuring economic
efficiency measures aimed at reduction such influence. We believe that this mechanism can be
used in all areas of economic activity — from production to services provision. It allows both
compare versions of eco-efficient solutions among themselves and develop new products and
business strategies taking into account the benefits of dematerialization. As further researches,
we consider actual the drafting of enterprise’s development strategy basing on
dematerialization transformations, as well as searching of ecological and economic
instruments of dematerialization management on meso- and macro- levels of
economic activity.
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HA MiINpUEMCTBI

Y cmammi cgpopmosano exonozo-exonomiunuii mexanizm Odemamepianizayii na nionpuemcmei s
yinicny cucmemy opm, Memooie I cmumynie Oasi YNPaeiiHHs CKOPOYEHHAM MaAmepialbHux HOMOKIE
¢y ’exma 2ocnodaproéants. QyukyionyeanHs mexanizmy sabesneyye demamepianizayiiti 3pyuenHs ma
BUDIWEHHA eKONOSTUHUX 3A80aHb, BUXOOAYUU 3 €KOHOMIYHUX iHmepecié nionpuemcmed, 8iOnogioHO 00
nocmyaamie cmanozo pozeumky. Kinyegsowo memoio EEMY/II € snuscenns 0ecmpykmugHozo 6HauUy
mMamepianeHux NOMOKi6 cy6’ckma 20cn00apio8ants HA OO0BKINAA npu 3abe3nedeHHi eKOHOMIuHOI
epexmuerocmi 3ax00i6 30 3HUdMCEHHA makoeo enaugy. Ha wmawy Oymky, Oanuil mexawism Mmooice
BUKOPUCTOBYBAMUCD Y 8CIX Chepax eKOHOMIUHOL isibHOCmI — 610 8UPOOHUYMEA NPOOYKYIT 00 HAOAHHS
nocnye. Bin 0ae moocnugicmv sk nopigurosamu apianmu exo-egpeKmueHux piwienb mio coborw, max i
po3pobaamu Ho8i npodyKkmu ma 6isnec-cmpamecii 3 ypaxyeanHam nepesaz oemamepianizayi.

KmrouoBi crnoBa: ngematepiarmizailis, €KOJIOrO-SKOHOMIYHHMH MEXaHi3M, EKOJIOr0-eKOHOMIYHI
IHCTPYMEHTH, €KOJIECTPYKTUBHUI BIUIMB, €KOJIOTIYHE 3aBIaHHI.
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IM. Comnux,  O.C. I'onuapenxo. ~ @®OpMyBaHHSI  €KO0JIOT0-€KOHOMIYHOI0  MeXaHi3My  ynpaBJliHHs
nemarepiajizaniero Ha mianpueMcrTsi

HU.H. Comnuk, 1-p 3KOH. HayK, mpodeccop, npodeccop Kadeapbl SKOHOMHKH U Ou3HEC-
apMuHUCTpUpoBaHusi, CyMCKHi rocyapcTBeHHbIH yHuBepcuteT (T. CyMbl, YkpanHa);

A.C. I'onuapenko, acCUCTeHT KadeIpsl SKOHOMHUKH Npeanpusatuii, OneccKkuil HalOHAIBHBIH
nonuTexHudeckuit yausepcurert (r. Onecca, Ykpauna)

®opMHpOBaHHE 3KOJOr0-3KOHOMHYECKOI0 MeXaHHM3Ma YIpaBJeHHs [eMaTepHaau3anuei
Ha NpenpHATHH

B cmamve cpopmuposan 5k01020-5KOHOMUYECKUT] MEXAHUIM OeMamepuanu3ayu Ha npeonpusmuy
KaK YeioCmuylo cucmemy popm, Memooos u Cmumynos 0Jisi YnpasieHus COKpAujeHuem MamepuaibHulx
nomoxog npeonpusamus. PyHKyuonuposanue mexanusma obecnevusaem O0eMamepuaAIU3ayUoHHble
cosuU U peuteHus IKON02UHECKUX 3a0ay, UCX00s U3 IKOHOMUYECKUX UHMepeco8 NpeOnpusmus 6
coomeemcmeuu ¢ nocmyaamamu ycmouyueozo paszeumus. Kowneunoii yenvio SOMYII sensemcs
CHUDICEHUe 0eCMPYKMUBHO20 BIUAHUA MAMEPUATLHBIX NOMOKO8 NPEONPUAMUSL HA OKPYHCAIOWYIO CPedy
npu obecneuenun IKOHOMUYECKOU IPPHEeKMUBHOCU MEPONPUAMULL NO CHUNCEHUIO MAKO20 8030€UCBUSL.
Ilo nawemy mHenuro, OaHHbIL MEXAHUZM MOJICEM UCHOAL30BAMBC 60 6cCeX chepax IKOHOMUUECKOU
desamenbHOCMU — OM NPOU3B00CMEa Npooykyuu 00 npedocmagienus ycaye. On daem 603MOICHOCMD,
KAK CpasHu8amy 8apuanmul IKo-sQhexmusHvlx peurenuti medxcoy coboll, max u pazpabamui8ams HOGble
npooyKkmul u OusHec-cmpame2uu ¢ y4emom npeumyuecms 0emamepuaru3ayuu.

KmroueBple  crmoBa:  AeMaTepHANM3alis,  HKOJIOTO-JKOHOMHYECKHMH  MEXaHU3M,  KOJIOTO-
9KOHOMHYECKHE HHCTPYMEHTHI, 9KOAECTPYKTUBHOE BIUSHUE, SKOJIOTUUECKOE 3a/1aHNUE.

Ompumano 05.05.2015 p.
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