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Abstracts

The necessity of dematerialization of consumption through the development of reusa-
ble goods market is presented in this article in the context of achieving sustainable devel-
opment. On the example of consumer goods, a model of the reusable goods market was

formed, based on material balance of socio-economic systems. The factors of influence
on the demand of reusable goods market were determined. The recommendations for
using ecological and economic instruments to manage dematerialization shifts in the
economy within each factor were developed.
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Streszczenie

W artykule w kontekscie osiggnigcia zrownowazonego rozwoju zostata przedstawiona
koniecznos¢ dematerializacji konsumpcji poprzez rozwoj rynku towarow wielokrotnego
uzytku. Na przykladzie towarow konsumpcyjnych zostal uksztaltowany model rynku to-
warow wielokrotnego uzytku na podstawie materialnego bilansu systemow spoleczno-go-
spodarczych. Zostaly wyznaczone czynniki wplywajgce na wielkos¢ popytu na rynku to-
warow wielokrotnego uzytku. Zostaly opracowane zalecenia dotyczgce zastosowania na-
rzedzi ekologicznych i gospodarczych w celu zarzgdzania zmianami dematerializacyyj-
nymi w gospodarce w ramach kazdego z czynnikow.

Stowa kluczowe: dematerializacja konsumpcji, rynek towarow wielokrotnego uzytku, in-
strumenty ekologiczne i gospodarcze, modelowanie, czynniki wplywu

AHHOTAHSA

B cmamve 6 xommexcme Oocmuoicenus yeneii  yCmouuuo20  pa3gumus
0bocHosbIBaemMcsl HeobXoouMocms  deMamepuanruzayuy nompeobieHus nocpeocmeom
Pazeumus  pulHKA MoBaApo8 NogmopHo2o nompebnenus. Ha npumepe npooyxyuu
Wupokozo nompedieHus cPoOpMuUposarHa Mooeib PulHKA  MO08APO8  NOBHIOPHO2O
UCNONBb308AHUS, OCHOBY KOMOPOI COCMAssem MamepuanvHulil OANaHc CoYuanbHo-
akoHoMuueckux cucmem. Onpedenenvl akxmopvl enusHusi Ha 06beM CNPOCa HA PbIHKE
MOBAPO8 NOBMOPHO20 UCNONB30BAHUS, PA3PABOMAHbI PEKOMEHOAYUL NO NPUMEHEHUIO
OKONO20-IKOHOMUYECKUX UHCIMPYMEHMOB OJisl YAPAGIeHUs 0eMamepuanu3ayuoHHbLMU
COBULAMU 8 IKOHOMUKE 8 PAMKAX KANICO020 hakmopa.

Knrouegvie ciosa: Oemamepuanuzayusi nompebienust, pulHOK MOBAPO8 NOGMOPHO20
UCNONIb308ANUS, IKONO20-IKOHOMUYECKUE UHCIMPYMEHMbl, MOOenUuposanue, Qakmopwl
BNUAHUSA.

Introduction. The modern stage of hu-
man development is characterized by an
ever-increasing man-made load on the nat-
ural ecosystems of the planet. At the same
time, excessive and inefficient consump-
tion of material resources leads to an aggra-
vation of ecological problems. The reduc-
tion of the volume of the material compo-
nent of the economic life of the society is
beneficial both from the environmental
(eco-destructive load decreases) and from
the economic point of view (resource costs
decrease and economic efficiency in-
crease)[F Hinterberger, 1997]. A key com-
ponent of this hypothesis is the change in
the philosophy of production and consump-
tion of goods and services in the sense of
replacing the material component of the

economy with information, for example,
the transition from physical goods to ser-
vices that they provide. This concept is
called "dematerialization of the economy".
A significant contribution to its develop-
ment was made by scientists S. Bringezu
[S Bringezu, 2003], V.C.Coroama, L.M.
Hilty [V Coroama, 2014], O. Giarini, W.
Stahel [O Giarini, 1993], R. Herman, S.A.

Ardekani, J.H. Ausubel [R Herman,
1990],W. McDonough, M. Braun-
gart{W McDonough, 2002],1. T. Penn,

A.Arbor [I Penn, 2001], F. Schmidt-Bleek
[F Schmidt-Bleek, 1998], J.K. Steinberger,
F. Krausmann [J Steinberger, 2013], R. O.
Vos, J. Newell [R Vos, 2011] and others.
As part of modern studies of demateri-
alization, scientists are actively studying
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one of its areas — "reduction of the need for
the product" or dematerialization of con-
sumption, described in [HVarian, 2010].
Scientists in the publications [V Coroama,
2014; O Giarini, 1993; 1Penn, 2001;J
Steinberger, 2013; V Thomas, 2003;R Vos,
2011] have investigated the essence and ap-
proaches to the dematerialization of con-
sumption, which is to reduce demand for
new goods by elimination of unnecessary
products, repeated use of durable products
for at least all of its regulatory lifetime, joint
use of goods, etc., which ultimately leads to
a decrease in material and resource con-
sumption of consumer demand.As for the
practical implementation of this trend, in
our opinion, an alternative to the traditional
model of consumption of many goods of
long-term use may make their temporary
use with the subsequent transfer of property
rights (or temporary ownership) of the
product to another owner, that means re-ap-
plication. Scientific researches in this area
are currently fragmentary and need further
substantiation.

Although environmental benefits from
the reuse of previously used reusable prod-
ucts are mostly apparent, a formalized
quantitative assessment of relevant results
and effects is difficult to obtain due to the
lack of sufficient empirical studies on the
effects of the functioning of re-use products
markets. Examples of such markets are the
markets of clothing, cars, baby goods,
household appliances, etc. Given the large
scale of the markets for reusable goods
(RG), it is advisable to investigate the po-
tential of different economic entities to in-
fluence the dematerialization shifts of the
national and regional economy through the
management of the development of such
markets. In this regard, the purpose of this
article is to study the factors of influence

and construction of the model of the market
of RG, which can provide useful infor-
mation to substantiate the decisions in the
field of dematerialization of consumption.

1. Dematerialization of consumption.
One of the components of the process of de-
materialization is "consumption and con-
sumer behavior" [A I'onuapenko, 2008].
Materialization, as a reverse process to de-
materialization, depends on the number of
consumers, as well as their individual and
collective behavior. [I Wernick, 1996]. The
number of consumers in the world is stead-
ily increasing, enlarging the demand for
goods and forming the lifestyle. In turn, in-
creasing demand for goods leads to an in-
crease in the volume of use of material re-
sources in social-economic systems. There-
fore, in order to construct a market model
for RG, it is advisable to take into account
the movement of material flows within the
life cycle of goods (fig. 1). The transport
and storage stages are presented on the
schemeas a superstructure that interacts
with the main stages, as storage and
transport processes permeate each of the
main stages of the life cycle.

Despite the fact that specific material
costs per unit of product (for example, a tel-
ephone) to ensure its specific function with
each new generation of goods normally re-
duce the volumes of production of such a
product, which leads to multiple increases
of aggregate material flows in the respec-
tive branches of production [Bexu, 1999].
In addition, producers stimulate increase of
consumption of their products by launching
new, improved designs that encourage buy-
ers to buy product items on the market de-
spite the insignificant level of physical and
moral depreciation of goods that consumers
already own.
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Figure 1. Material flows during the life cycle of products (improved by the authors
on the basis of [V Thomas, 2003])
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Generally, buyers understand that it is
necessary to take care of the environment,
buy more expensive environmentally
friendly goods, remember about the future
generations, use the materials rationally,
etc. However, in practice, they act exactly
the opposite (buying, expanding and spend-
ing). At the consumer level, it is extremely
difficult to trace the significant relations be-
tween the goods that they buy, and, for ex-
ample, the general deterioration of public
health. Therefore, for the practical imple-
mentation of dematerialization changes in
consumption, we will examine the ecologi-
cal and economic aspects of the market for
RG.

Formation of RG market model. The
market of RG interacts closely with the
market of new goods, therefore the capacity
of these two markets directly influences the
process of dematerialization. Conse-
quently, this interconnection should be
taken into account when shaping the RG
market. By analogy with the material bal-
ance of socio-economic systems [A
INonuapenko, 2013], the physical volume

(capacity, physical volume (capacity, com-
modity weight) of the market of RG can be
represented as follows:

Quse = Qnew — Qu» (D
where Quse — physical volume (capacity of
the market) of RG;

Qnew — physical volume (capacity of the
market) of new goods;

Q. — physical volume of goods that are
unsuitable for use and subject to utilization.

Assuming the balancing of the RG mar-
ket, that is, when the supply on the market
is equal to the demand for RG, the physical
volume of RG (market capacity) Qus. can be
considered as a balanced demand for goods.
Therefore, in the framework of RG market
modeling, we will investigate the demand
function for such products taking into ac-
count the equation (1).

The classical economic theory consid-
ers the demand for goods as one of the de-
fining categories of the market mechanism,
and its analysis is a universal tool for cog-
nition of the behavior of business entities
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[Bexu,1999; H Varian, 2010; E Dolan,
1974].

For the effective management of dema-
terialization changes in the RG market tak-
ing into account its interconnections with
the market of new goods and volumes of
used products, which is aimed at utilization,
it is necessary to determine and take into ac-
count the main factors influencing the pro-
cesses of both the production of new prod-
ucts and the exploitation of products that
may be re-used, as well as processes of uti-
lization of goods unsuitable for re-use.

Based on the classical factors reviewed
by [Bexn,1999; H Varian, 2010; E Dolan,
1974], it is essential to highlight the follow-
ing important groups of factors that influ-
ence the demand for RG (demand determi-
nants):

1) the number of RG consumers;

2) incomes of consumers;

3) purchasing power of consumers;

4) environmental awareness of consum-
ers (belongs to subjective factors);

5) prices for new and complementary
goods;

6) price and deficit expectations of con-
sumers.

It should be noted that in this study we
do not consider Giffen goods for which the
demand law is not  applicable
[BT'anbnepun, 2002].

At the same time, taking into account
the specifics of RG and the material flow
balance according to the equation (1), there
is a number of additional factors that cause
the formation and change of demand in the
RG market.

In general, the function of demand for
RG taking into account factor influence
should be as follows:

F(Quse) = f(Xq, X, . Xp),i=1...1,

(@)

where xi, ..., Xi,...,Xn — factors that influ-
ence the amount of demand for RG.

It should be noted that factors may have
a multifaceted impact on demand depend-
ing on the conditions prevailing in the mar-
ket. Therefore, the task of simulation is to
find the nature and estimate the magnitude
of the influence of essential factors of the
demand for RG.

We fully agree with the authors
[Bexun,1999; H Varian, 2010; E Dolan,
1974], who claim that demand for goods in
general, as well as for RG, is primarily de-
termined by their price. From this perspec-
tive, the balanced demand (capacity of the
market) for a certain RG in terms of value
can be represented as follows

Quse X Puse = Quew X Prew — Quw X Pw » (3)
where puse— price for RG;

Pnew — price of a new product;

pw — price of the utilization of product.

From formula (3) we define Quse:
Quse — Qnew XPnew—QwXPw . (4)

Puse

3. Factors influencing the model of
the RG market. In accordance with the de-
mand law in formula (4), the inverse de-
pendence of the demand magnitude on the
RG price is traced. The basis of this phe-
nomenon is the effect of income, the effect
of substitution and the law of decreasing
marginal utility [Bexn,1999]. The action of
these effects can also be expressed in terms
of other influence factors on the demand for
RG, that will be considered further.

One should agree with the authors
[VThomas, 2003] that determine useful
term use of products as one of the key fac-
tors influencing the market development of
RG. We will consider this factor, taking
into account the goals of our study. Typi-
cally, new goods are used by one consumer
for a certain period of time, while they tend
to have a longer useful life, limited by the
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expiration date or normative term of ser-
vice. This assumption, to a certain extent,
does not apply to goods rotated in the mar-
kets of the poorest countries of the world.
This is due to the fact that the vast majority
of consumers in these countries, due to their
low purchasing power, are usually unable
to increase the consumption of new prod-
ucts, reducing the actual lifetime of their
predecessors. In addition, as developed
countries, according to statistical data
[S Anderson, 1994;Eurostat, 2016] produce
and consume "new" goods much more than
the developing countries, and, conse-
quently, generate more RG, the focus of the
study is on the RG markets of developed
countries. The potential of the RG markets
in these countries is much higher than that
of the developing countries, mainly due to
the high purchasing power of consumers in
developed countries through higher wages
and other incomes. Therefore, "under-utili-
zation" of goods within the full useful life
period in developed countries occurs more
often. Consequently, effective management
of market potential and material flow regu-
lation in the RG markets of developed
countries can have a more significant im-
pact on the processes of dematerialization
in a national and global scale.

Indicate the term of under-utilization of
the goods within the term of its service /
suitability through Ly, and the actual use
term is through Lpcw, then the maximum
possible duration of product use L;, which
is equal to the normative term of service,
will make up Lnew + Luse = Lt. From an eco-
nomic point of view, in other similar condi-
tions, an indicator Lyewis closely linked to
the level of depreciation of goods. It is log-
ical to assume that in the general case, the
longer the useful life of the product L; and
the shorter the period of its actual applica-
tion Lpew , the greater value RG has for the
consumer, and, consequently, its price will

be higher. From this perspective it is neces-
sary to take into account the factor of the
duration of the use of the product for the
purposes of our study. Therefore, in order
to form the model, we suggest considering
the terms of use of the product by introduc-
ing appropriate coefficients that adjust the
price of RG:

- coefficient taking into account the

term of actual use of the product kinew:
k — Lnew
Lnew — Le ’

(5)
- coefficient taking into account the
term of underutilization of a product within
the period of its service / suitability Ky use:

L
Kiyse = 'I._l:e’ (6)
where
kLuse + kLnew = 1 (7)

Based on the formulas (6) - (7), the val-
ues of the coefficientskinew andkpuscvary
from 0 to 1.For example, the closer to 1 will
be the value ofkpyse, the smaller term was
used the new product and therefore its price
in the market of RG will be higher.

In the analysis of the consumers’ deci-
sion-making to choose a new product or
RG, an important role, especially in devel-
oped societies, is played by ecological and
economic characteristics of goods. The
level of environmental friendliness directly
affects the price of both new and used
goods, since in case of any product, each of
the stages of its life cycle is accompanied
by a destructive load on the environment. In
the scientific literature many indicators can
be found, which, to a greater or lesser extent
reflect the ecological component in the
price characteristics of products[I CoTHUK,
2010; J1 Menbuuk 1988; JI MenbHUK,
2006]. Based on the analysis of the indica-
tors proposed by scientists, we came to the
conclusion that for the purposes of our
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study, it is expedient to apply the modifica-
tion of the eco-efficiency indicator, which
is traditionally calculated as a return value
to the eco-capacity of products, and most
fully characterizes the environmental
friendliness of the product. In order to sim-
ulate the RG market and build demand
function, it is necessary to compare the ef-
ficiency of the new product and RG as a
factor affecting the price of RG, taking into
account the full environmental costs.There-
fore, to make a comparison of a similar new
product and RG we propose to use eco-ef-
ficiency coefficient based on indicators of
total eco-capacity of goods.

According to [JT Mensauk, 2006] the
full ecological capacity of products is to be
calculated as the sum of environmental ca-
pacity and loss-making capacity of prod-
ucts. Authors at [I CotHuk, 2010] consider
the methodical approach to calculating the
coefficient of full eco-capacity at different
stages of the product's life cycle at full eco-
logical costs by types of resources (mate-
rial, water, fuel and energy). Unlike the in-
dicators justified by [I Coramk, 2010; JI
Menbank, 2006], for the purposes of this
study it is expedient to consider only envi-
ronmental costs at the stage of consump-
tion/operation of products. This is due to
the fact that in the previous stages of the life
cycle of the new product and RG, the eco-
nomic and environmental costs will be the
same, since before the consumption stage it
is the same product in terms of dematerial-
ization. At the stage of consumption/opera-
tion, the resource and environmental costs
of the new product and RG, and hence the
eco-efficiency of these goods, may be dif-
ferent, because new products, as they are
new, tend to require less specific cost of re-
sources for exploitation, repair, mainte-
nance, etc., while RG, on the contrary, may
require higher specific costs of resources

for these purposes, increasing the destruc-
tive burden on the environment. As regards
the disposal stage, its ecological and eco-
nomic impact will be considered below.
Consequently, in a formalized form, the
coefficient of comparative eco-efficiency
(ke), which reflects the difference in the
eco-efficiency of a new product and RG
(calculated on the basis of ecological capac-
ity) at the stage of consumption/operation
and influences the change in the price of
RG compared to the new product, can be
calculated as follows
_ TCeuse
Ke = T new ®
where TCeyse, TCenew — €co-efficiency in ac-
cordance with RG and new product at the
stage of consumption/operation. In turn, the
eco-efficiency index TC. in the general
form can be calculated as follows:

1
TC =5y ©)

where p, y — accordingly, are nature-capac-
ity and loss-making capacity at the stage of
consumption / operation.

Based on the formula (8), when calcu-
lating the coefficient of comparative eco-
efficiency, the eco-efficiency of a new
product is taken as a benchmark; therefore,
the indicator will become values from 0 to
1. If this coefficient approaches to 1 this
means that the eco-efficiency of RG is close
to new products, that is why the price of RG
will increase and vice versa.

Productivity of RG according to au-
thors' research [V Thomas, 2003] also af-
fects their price. The productivity of goods
refers to the ability of the product to provide
a service or perform the basic functions in a
unit of time or another measurement base
[Exonomiuna, 2002]. Due to the variety of
goods and functions they perform, ap-
proaches to the calculation of productivity
indicators can vary significantly. Therefore,
for the purposes of our study, it is expedient

Dr hab. Iryna Sotnyk
MA Oleksii Goncharenko
MA (Student PhD) Oksana Hrynevych
Opublikowany: 2017-12-30
DOI: 10.5604/01.3001.0010.7629
Wydanie: International Journal of New Economics and Social Sciences 2017; 2 (6): 123-139

129



International Journal of New Economics and Social Sciences N 2(6)2017

to use a relative indicator, namely the coef-
ficient of change of productivity of RG
compared with the new product. It is logical
to assume that the higher the productivity of
the RG is, the greater the value they have
for consumers and the higher their market
price is.

Change in the productivity of goods
during their use should be expressed as the
ratio of productivity of RG (i.e. at the mo-
ment of transition of the product to the cat-
egory of RG) to the productivity of the new
product as a benchmark. Then the quantita-
tive coefficient of productivity change (kpr)
will fluctuate in the range from 0 to 1 and

will be calculated as

_ PRuse
P PR’ (10)

where PRuse, PRnew — accordingly, the
productivity of the RG and the new product.

It should be noted that the demand for
RG is also affected by the possibility of re-
processing goods after their full use by con-
sumers, that is, at the stage of disposal. Ac-
cording to equation (3), it is clear that the
decrease in the volume of goods to be dis-
posed leads to an increase of RG.This oc-
curs, for example, by extending the useful
life of the product or re-processing (recy-
cling), etc.In forming RG market model we
take this aspect into account through cost of
products disposal and other factors that af-
fect it. As concerning the cost of utilization,
the factors of influence are the toxicity of
goods and their components in the utiliza-
tion, the quantity of heterogeneous materi-
als in their composition, the level of struc-
tural complexity of products, mass, dimen-
sions, etc. [B  bimeupknii, 2003;
1O JIuxaues, 2001; Haka3, 2003]. These
factors should be considered on the basis of
a comprehensive indicator of environmen-
tal perfection [OI'oHuapenko, 2015]. On
the basis of the analysis of scientific litera-
ture, in particular [JI MenbHuk, 2006], for

the purposes of our research we propose to
modify this indicator and apply the ecolog-
ical perfection coefficient (ky,), which
characterizes the level of technological
ability to re-process components of a par-
ticular product. The growth of the coeffi-
cient will indicate an increase in the depth
of processing of goods at the recycling
stage. Therefore, by analogy with the calcu-
lations of traditional recycling rates [Gen-
eration, 2012], this coefficient can be calcu-
lated as the ratio of the mass of materials in
the goods that are subject to re-processing
or recycling to the total mass of the goods:
— Mnrec
K = Miotal’ (an

where Myrec — mass of components (parts,
nodes, etc.) of products that are subject to
re-processing or recycling;

Miota1 — total weight of the product.

Thus, the coefficient of ecological per-
fection characterizes the specific weight of
materials in the product that can be recy-
cled. This value can range from 0 to 1. Ev-
idently, the higher the given coefficient, the
greater the proportion of materials can be
re-processed, which, in turn, reduces the
destructive load on the environment at the
recycling stage. It should be noted that this
coefficient affects the value of recycled
goods for the consumer. Thus, the cost of
utilization can be conditionally represented
as two components: the cost of disposal and
the liquidation value of the goods (i.e., the
cost of materials, components of the prod-
uct, which have been recycled and returned
to the economic system for the production
of new products). On the basis of this struc-
ture of the disposal price, the direction of
the ky effect on the cost of utilization can
be explained: the higher the coefficient, the
higher the price, and vice versa.

According to the classical list of factors
of influence on demand, demand for RG is
directly determined by the purchasing
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power of consumers, as discussed above. It
should be noted that buyers can have differ-
ent preferences, choosing between a new
product and RG. So, it is logical to assume
that high-income consumers are more
likely to buy new products, and consumers
with lower purchasing power are some-
times forced to buy RG due to their budget
constraints. Thus, for the purposes of our re-
search, we use the consumer purchasing
power indicator (0), which varies in range
0 <0 <1.The purchasing power indicator,
which is equal to 1, means that the buyer
has absolute ability to buy any product,
both the new one and RG. Conversely, if 6
= 0, then the buyer does not have the ability
to buy any product at all. Consequently,
consumers with a high purchasing power
under other equal conditions will increase
the demand for new goods (Quew), reducing
the demand for RG. At the same time, it will
later mean that new products that are un-
derutilized by these consumers will go to
the RG market, increasing the supply in this
market and reducing the price of RG.

In the study of RG market model it is
also necessary to consider transaction costs
(t), which are incurred by buyers when
searching for RG and comparing it with a
new product, its delivery, etc. It should be
noted that the acquisition of a new product
is also accompanied by transaction costs for
its search, analysis of consumer properties
and functions, delivery, etc. At the same
time, transaction costs for the purchase of
RG will differ from the transaction costs of
the new product, since when purchasing a
RG, the consumer will have to compare not
only different analogous products but also
analyze the expediency of purchasing RG
instead of the new product using different,
specific sources of information than when
buying new products. In general, transac-
tion costs for the purchase of RG are com-

posed of the costs of obtaining the neces-
sary information on prices, quality, location
of waste land, as well as expenses related to
transportation of product, registration of
documents, conclusion of agreements, legal
protection of consumers' rights in case of
their violation, etc. Even if the RG is passed
to the consumer for free, transaction costs
(t) will be greater than 0.

Thus, based on the carried out above
analysis, the main factors affecting the de-
mand for RG are the normative and actual
terms of product use, goods’ efficiency and
productivity, the possibilities of recycling
of the used goods, purchasing power of
consumers, transaction costs. In accordance
with the selected factors, the components of
the formula (3) need to be supplemented:

- coefficient that considers the actual
use of the product, transaction costs, coeffi-
cients of comparative eco-efficiency and
changes in the productivity of the RG will
affect the price of RG in the following way:
Puse = (pnew ~ Pnew X kLnew) X ke X kpr +1, (12)

or taking into account the formula (6):
Puse = Pnew ~ Pnew X kLuse x ke X kpr +1; (13)

- consumers' purchasing power affects
the demand for new goods in the following
way: 0 x Qnew X Pnew,

- ecological perfection coefficient af-
fects the cost of utilization of goods and the
amount of waste: ky X Qu X pw.

On this basis, formula (3), which re-
flects the balanced demand in the market of
RG, will take the following form:

Quse X (Prow X Kruse X ke X kpr +T) =
=0x Qnew X Pnew™ kw X Qw X Pw- (14)
Consequently, based on the above listed

factors and made assumptions, taking into
account (14), we present the physical vol-
ume of RG (capacity of the market) Quse
like:

0XQnewXPnew= KwXQwXPw
PnewXKLuseXkexkpr+ T

Quse = (1 5)
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Thus, formula (15) characterizes the
physical demand for RG as a key character-
istic of the RG market model. Managing
this parameter by changing the above men-
tioned factors can affect the material and

commodity flows in the socio-economic
system.

In fig. 2 we summarized the main fac-
tors that influence the processes of demate-
rialization of consumption through the mar-
ket of RG.

Figure 2. The main factors influencing the the reuseable goods market volume

(developed by the authors)
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4. Ecological and economic instru-
ments for the RG market management

In order to implement dematerialization
of consumption there is a need to manage
the physical volumes of RG in the market.
We will formulate the main directions of
the implementation of this process.

Price for new goods. In other similar
conditions the increase in prices for new
products on the market may lead to an in-
crease in demand for RG due to the effect
of replacement, which will reduce the de-
mand for new products. This, in turn, con-
tributes to the reduction of material flows in
the socio-economic system, that is, the pro-
cess of dematerialization. If the price for
new goods remains unchanged, then the
volume (commodity weight) and demand
on the RG market also remain unchanged,
without affecting the dematerialization
changes.In the case when prices for new
goods decrease, there is a reorientation of

consumer demand in favor of the purchase
of new goods, and at the same time the re-
duction of the demand for RG, which may
negatively affect the dematerialization pro-
cesses. Thus, it is obvious that the policy of
dematerialization should be aimed at main-
taining prices for new products at a high
level. As a rule, for such a market economy
the following environmental and economic
instruments of influence are used:

- taxes on environmental orientation
[T MenbHuk, 1988], which function as a
market regulator of RG, maintaining prices
for new products at a high level and accu-
mulating funds for solving global or local
environmental problems. An example of
such a tax is a civil environmental tax, an
environmental tax on various product
groups [Beauregard-Tellier, 2015; Environ-
mental, 2015];
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- an import duty, by which it is possible
to maintain high prices for new goods im-
ported into the country for consumption,
thus stimulating an increase in demand for
RG;

- ecological payments for the use of pri-
mary extracted material resources are in-
cluded in the price of new goods, which
thus increase the value of these goods for
the buyer and allow to reduce demand for
them,;

- direct regulation of prices, which al-
lows, subject to the monopoly situation on
the market, to influence the price level in
accordance with the objectives of demateri-
alization, etc.

Price for RG. Due to the fact that the
price of RG is a determining factor for the
impact on the volume and demand on the
market of RG, it is advisable to consider its
change in two planes: price as a subject of
influence on volume and demand on the RG
market and price as an object of influence
of changes in demand and supply of RG and
new products. In the first case, the reduction
of the price of RG makes them more afford-
able and attractive to consumers, and at the
same time increases their demand and re-
duces the demand for new goods, which, in
the end, causes a decrease of material flows,
and, consequently, dematerialization. If the
price of RG does not change on other equal
terms, then there are no positive changes in
dematerializational shifts. If the price of
RG is increasing, then in such conditions
the demand for RG may decrease, which
will lead to a reorientation of consumers for
the purchase of new goods, and, conse-
quently, an increase of material flows that
does not meet the objectives of dematerial-
ization.

In the second case, when considering
the price of RG as an object of influence,
the following should be defined. If the de-

mand for RG is much lower than their sup-
ply, this can lead to a fall in the price of RG
even to 0, and vice versa — a sharp increase
in demand for RG leads to an increase in the
price of RG that may in the long run lead to
an increase in the mass of new goods for
further satisfaction of demand for RG [V
Thomas, 2003]. Thus, it is obvious that the
markets for RG and new products are
closely linked and characterized by deep in-
terdependence; therefore, when regulating
the reduction of prices for RG, it is neces-
sary to use a number of ecological and eco-
nomic instruments aimed at stimulating the
environmentally determined activity of
business entities, which operate on the RG
market, namely:

- tax benefits on value added tax (VAT),
profit tax, property tax, which will encour-
age sellers to reduce prices for RG;

-implementation of accelerated depreci-
ation for fixed assets of RG market partici-
pants, which will increase the investment
attractiveness of such a market;

- the use of excise duties, which may be,
on the one hand, an instrument of influence
on commodity producers, stimulating them
to reduce their production, including mate-
rial costs, and, consequently, the price of
goods as a result of withdrawal of part of
their income by the state in order to address
it on solving—urgent environmental prob-
lems, and on the other hand, an instrument
of influence on consumers, forcing them to
reorient to consumption of RG due to high
prices for new goods;

- reduction of import duty on some RG
groups. For example, lowering the import
duty on cars and clothes that were in use-
would stimulate lower prices for RG and in-
crease the mass of goods in the relevant
market;

- benefits for various types of payments,
such as land payments, utility bills for busi-
ness entities operating in the field of RG,
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which allow vendors to reduce their prices
for RG, suppliers to increase their mass in
the market and to form consumer demand,;

- provision of loans on preferential
terms for entrepreneurs in order to expand
their activities in the RG market;

- direct regulation of prices by the state,
in particular, direct reduction of prices for
certain groups of RG and etc.

The cost of utilization of goods. As a
rule, in world practice, the price (cost, ex-
penditures) of the product utilization is in-
cluded in the price of the new product.
However, in the context of our study to de-
termine the impact of this component on the
market of RG, it is expedient to consider it
separately from the price of the product it-
self. Consequently, if the cost of goods dis-
posal is significant, consumers will try to
extend the use of RG within and outside of
the standard period of its use in order to
postpone its costs for disposal at a later
date, or to sell or give away RG to another
person, the next consumer, transferring
these costs to them. As a result, the com-
modity mass in the RG market will in-
crease, reducing the volumes of goods to be
disposed of, and, consequently, reducing
the destructive burden on the natural envi-
ronment.If the price for disposal will be re-
ducing on other equal terms, consumers can
utilize goods long before the full term of
their use is completed, and consequently re-
duce the mass of goods on the RG market,
increasing the demand for new goods,
which inevitably leads to an increase in ma-
terial flows in the economic the sys-
tem.Thus, it is obvious that for the RG mar-
ket management, in accordance with the de-
materialization objectives, it is necessary to
maintain a high level of price (cost) of uti-
lization, first of all, for goods which useful
life is not fully exhausted and, possibly, to
reduce the cost of utilization for RG that
have exhausted all of its life resource. The

following environmental and economic in-
struments can be used for this purpose:

- environmental taxes, which carry out
the function of maintaining the cost of uti-
lization of goods at a high level;

- ecological payments for the placement
of waste, which are included in the price of
disposal and allow to reduce the volume of
their disposal;

- direct state regulation of the utilization
price, which allows maintaining high utili-
zation prices for certain groups of goods,
etc.

It should be noted that the policy of
maintaining of high prices for utilization re-
quires rigorous administrative control over
compliance with legislation in order to pre-
vent the formation of unauthorized land-
fills.The use of the above-described ecolog-
ical and economic instruments should not
be aimed at encumbering the work of the
entrepreneurs in the sphere of utilization of
RG, but on encouraging the maintenance of
high prices for the utilization of goods.

The useful service life of the goods. As
have been already noted, prolongation of
the general useful life of goods will prolong
their exploitation in the form of RG at other
conditions, which will generally contribute
to reducing the volume of production of
new goods, and hence the process of dema-
terialization of the economy. Conversely,
with the reduction of the normative term of
the use of goods in the absence of effective
mechanisms for the reprocessing of materi-
als, the volumes of products subject to uti-
lization will increase, which will increase
the ecological destructive load. Also, the
negative effects on the environment and de-
materialization are characterized in modern
trends of the creation by manufacturers and
resellers of artificial demand for new mod-
els of goods. The management of the term
of use can be achieved at the expense of
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both price and non-price tools. It is expedi-
ent to include in the price tools payments,
compensations to the consumer for length-
ening the term of use of goods or their pack-
aging, which can be paid by producers or by
state, local authorities through special funds
or organizations. A container deposit sys-
tem is a good example, when the consumer
is paid for a return to the supermarket of
glass or plastic containers. Non-price in-
struments may include information cam-
paigns carried out by public or non-govern-
mental organizations for the population on
explanation of the ecological and economic
effects of environmentalizing consumption
and processes of dematerialization, raising
the ecological consciousness of members of
society regarding the need for the most ex-
pedient use of RG, etc.

Productivity of RG. From the model we
have constructed, it is apparent that the
productivity factor, namely its increase, can
lead to an increase in the volume of RG and
demand for them, which corresponds to the
goals of dematerialization of the econony.
That means, if the productivity of RG and
the new product is not substantially differ-
ent from the price, the consumer will be in-
clined to buy the RG for less money. Con-
versely, if the productivity of a new product
is much higher than the productivity of RG,
even at a lower price, the consumer may
prefer a new product. On the other hand, in-
creasing the productivity of new products
allows them to be further used as RG with
greater value for consumers. In this regard,
the state should create favorable conditions
for the production of goods that maintain
high productivity throughout the entire use-
ful period which can be achieved through
such instruments of ecological and eco-
nomic incentives as:

- reduction of VAT, income taxes for
commodity producers who produce prod-
ucts with higher productivity compared to
analogous products;

- implementation of accelerated depre-
ciation, which will facilitate the expanded
restoration of fixed assets of commodity
producers, who create products with higher
productivity compared with analogous
products;

- reduction of the import duty on RG,
which have, in comparison with their coun-
terparts in the domestic market, higher
productivity, which can stimulate the de-
creasing of prices for RG and increase their
mass of goods.

In addition to these tools, similar to the
ones described above, preferential credit
and financial mechanisms for the develop-
ment of entities in innovation area, as well
as those of the market of RG that import and
distribute high-efficiency RG, subsidies, di-
rect regulation of prices for high-perfor-
mance RG etc. can be used as leverage fac-
tors.

Ecological perfection of goods. As
mentioned above, taking into account for-
mula (15), increasing the value of the indi-
cator of ecological perfection contributes to
the increase in demand for RG, and, conse-
quently, dematerialization of consumption.
The achievement of higher levels of recy-
cling as RG, as well as new products is pos-
sible if commodity producers consider the
increased requirements for the recirculation
of components of new products at the stage
of their design and further production, as
well as the improvement and development
of direct processing technologies.

To motivate commodity producers and
actors engaged in recycling to conduct their
activity on the basis of dematerialization, to
create appropriate favorable conditions for
them, with the help of the use of ecological-
economic instruments, most of which were
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described above, the following means are
suggested: tax and customs privileges; ac-
celerated depreciation of respective fixed
assets; reduction of various types of pay-
ments such as land payments, utility costs
for business entities engaged in recycling
activities; provision of preferential loans,
subsidies to business entities in the field of
recycling to support and develop their ac-
tivities; budget financing of research works
on the improvement of constructions of
goods and processing technologies, etc.
Transaction costs. As follows from
equation (15), the reduction of transaction
costs, affecting the price of the product,
leads to an increase in demand for RG and
its decline on new goods. At the same time,
the growth of transaction costs may lead to
a decrease in demand for RG and its disap-
pearance at all. Reducing transaction costs
to a certain level can lead to an increase in
demand for new products, that in the future
will turn into RG to meet the increased de-
mand for them [V Thomas, 2003]. In gen-
eral, it can be stated that reducing transac-
tion costs for the purchase of RG at a certain
stage will contribute to the objectives of de-
materialization. Such reduction, in our
opinion, can be ensured through the crea-
tion of information nodes by the subjects of
the market of RG in the information and
telecommunication environment (Internet)
for the rapid access of customers-consum-
ers to the necessary information about the
goods and the provision of related services
for the purchase of RG. An example of such
information centers can be modern web-
pages for purchase and sale of different
RGs. The state in this case can inde-
pendently create or stimulate entrepreneurs
to issue the necessary information and other
infrastructure with the help of the above-de-
scribed ecological and economic tools, in
particular tax, credit privileges, grant pro-
grams, etc. for business entities that create

information services to facilitate the search
for RG and their cheapening, finance rele-
vant scientific and applied researches, carry
out educational, training activities, keep
warehouse stores of RG, etc.

Ecological efficiency of RG. As already
noted above in the description of the for-
mula (8), the closer the value of the ecolog-
ical efficiency of RG to the efficiency of the
new product, the higher the price of RG
and, consequently, the lower demand for
them in other similar conditions. At the
same time, increasing the environmental ef-
ficiency of new products, which subse-
quently pass into the category of RG leads
to a general reduction of the destructive
burden on the environment. This leads to a
certain ecological and economic contradic-
tion — the increase in the environmental ef-
fectiveness of products does not contribute
to an increase in the volumes of the mass of
RG, but causes a reduction of ecological de-
structive load.That is, on the one hand, in
accordance with the goals of dematerializa-
tion, it is expedient to develop a market of
RG, increasing demand for them through
lowering prices, on the other — it is neces-
sary to increase the ecological efficiency of
new products, which subsequently in-
creases the price of RG. The resolution of
this contradiction involves the conduction
of balanced policy by the state and local au-
thorities in the field of dematerialization in
relation to the development of new product
markets and RG. This policy should help to
form optimal prices for RG, which stimu-
late the development of the RG market and
minimize the destructive burden on the nat-
ural environment. Depending on the specif-
ics of a particular commodity market, the
level of the optimal price for RG will
change, that is why an additional marketing
research should be carried out to balance
prices for different types of RG. After clear-
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ing out the specific tasks of dematerializa-
tion through the development of the market
of a certain RG, it is expedient to solve
them using ecological and economic tools,
described in details by [JI MensauK, 2006],
most of which were proposed above to
manage dematerializational shifts under the
influence of the cost of utilization, useful
life term, the productivity of RG.

Purchasing power of consumers, as al-
ready noted above, in case of its growth,
does not always have a positive effect on
the demand for the market of RG, since, as
a rule, consumers with a high purchasing
power are in a position to choose new prod-
ucts, so the state authorities should pay spe-
cial attention to stimulate the environmen-
tally-minded choice of buyers. Increasing
the purchasing power of the population is
one of the main goals of the social and eco-
nomic policy of the state, a guarantee of sta-
ble economic development. However, as
can be seen from equation (15), increasing
the purchasing power of consumers usually
leads to an increase in demand for new
goods, stimulating the expansion of con-
sumption, contrary to the state's environ-
mental goals, including dematerialization
of the economy. At the same time, consum-
ers with high purchasing power are inclined
to choose better products (both new and
RG) with increased environmental effi-
ciency, which in the end contributes to re-
ducing the load on the environment. Thus,
there is a "boomerang effect", the negative
impact of which may be mitigated, in our
opinion, by conducting information cam-
paigns among the people and commodity
producers to clarify the ecological and eco-
nomic effects of environmentalizing con-
sumption and processes of dematerializa-
tion, increasing environmental awareness
of society members, etc.

It should be noted that during the devel-
opment of the RG market, we have focused
on its universality, which, of course, caused
some assumptions related to the complexity
of taking into account in a universal model
the specifics of the markets for specific RG.
On this basis the assumed model was cre-
ated, describing mainly consumer goods
that can be reused by other consumers. In
addition, since the usefulness of heteroge-
neous goods varies substantially, taking
into account the time factor in the model,
which is universal in nature, the model is
somewhat complicated. Therefore, to sim-
plify the calculations, we did not take into
account the time factor in analytical formu-
las. In our opinion, this assumption does not
affect the ability of the model to reflect the
essential features and properties of real pro-
cesses that are studied and modeled. How-
ever, the further use of this model for the
analysis of specific product groups and
markets, depending on the needs and objec-
tives of the next researches, will require
taking the time factor into account when
modeling the market for a specific RG.

Conclusions. Thus, the model devel-
oped by us is an important informational
tool for making decisions in the field of de-
materialization of consumption at different
levels of management which aimed to
achieve positive ecological and economic
effects of dematerialization shifts. The in-
vestigated factors of influence on the com-
ponents of the model and the proposed eco-
logical and economic tools allow to deeper
understand and manage dematerializational
changes at the stage of consumption in so-
cio-economic systems on the basis of sus-
tainable development.
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