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UNDERSTANDING DIFFUSION PROCESS
IN THE CONTEXT OF PRODUCT DIS-ADOPTION

Anapm Anana, Puun Arrapsan, Omnan Cunrx, /lunmu Arrapeani

INOHUMAHUE ITPOLHECCA TUODY3INN
B PAMKAX OTKA3A OT IIPOAYKTA

Diffusion theory is a well-accepted marketing concept that involves regular intervention of customers. But
dealing with customers is a staggering task for managers and the challenge becomes stiffer in a dynamic market.
It has been seen in the past how (by observing the adoption pattern of individuals) the aforesaid process has
helped firms in dealing with innovation adoption. In the present article, we have emphasized the other part of
the dichotomy of the adoption process, the dis-adoption, and have thereby formulated a diffusion process
incorporating dis-adoption behavior of customers. Moreover, the dependency of imitators on the adoption
behavior of innovators regarding the product/service provided by the firm has been highlighted. The proposed
sets of models have been categorized on the basis of varying market structure using the exponential and linear
market growth functions. Models have been validated and empirically analyzed on two real life sales data sets.
Furthermore, a graphical presentation has been shown using ternary plot to see the relationship between the rate
of adoption, the rate of dis-adoption and the rate at which new adopters are increasing the market. Our results
indicate that the probability of potential discontinuers can be calculated explicitly; we have also discussed the
role of previous adopters in contributing to the firm’s growth.

DIFFUSION; DIS-ADOPTION; DYNAMIC MARKET; INNOVATION; TERNARY PLOT.

Huddy3noHHas Tteopusi sBISIETCSl OOILIETIPUHSTON B MapKeTWHTE, TPW 3TOM TIPENIojaracTcsl peryyisipHOe
BMEIIIATEIbCTBO KJIMEHTOB B €e paMKax. B3ammoneiicTBue ¢ KIMEHTaMM — CJIOXKHAas 3ajava i MEHeEIKepOoB
KOMIIaHU#, paboTalollx Ha AMHAMMYHO pa3BUBalleMcsl peiHKe. HabmroneHue 3a 3aKOHOMEPHOCTSIMUM, B COOT-
BETCTBUU C KOTOPBIMM OTIEJIbHbIE MOTPEOUTENN OCBaMBAIOT MHHOBALMMU, MOKAa3ajl0 POJb JAHHOTO Mpouecca B
WHHOBALIMOHHOM JEeSITeJIbHOCTM KOMITAaHWIA. B IaHHOI cTaThe paccMoOTpeHa Apyrasi CTOpOHA MpoIiecca OCBOCHUS
— OTKa3 OT MHHOBALMil U onucaH AUGhdY3MOHHBIN TPOLECC ¢ yYeTOM TMOBENeHHUs MOTpeOUuTeNeid, OTKa3bIBalo-
IIHAXCS OT WCTOJB30BaHUS MPOAYKTAa. TakKe OMUCAHO BIMSIHAE MMUTATOPOB Ha TMOBEIEHWE HOBATOPOB, OCBAaM-
BalOLMX TPeJOCTaBIsieMble KOMITaHWEH MPOAYKThI WiK yciyru. [IpemanoxeHa kiaccudukaiusi Mojeseilt Ha OCHO-
BE Pa3IMYHON PHIHOYHOM CTPYKTYpPbI C UCIOJIb30BAHUEM 3KCMOHEHUMATBbHOW U JTMHEMHOU (DYyHKIMIA pocTa phIH-
Ka. ApoOMpOBaHbl U SMIMPUYECKU MTPOAHATM3UPOBAHBI MOJIEJIY, OCHOBAHHBIE Ha JABYX peaJlbHbIX Habopax JaH-
HbIX 0 mpoaaxax. KpoMe Toro, moctpoeH TepHapHbI rpacvk 3aBUCUMOCTU MEXIY CKOPOCTbIO OCBOCHUS MPO-
JIYKTa, CKOPOCTbIO OTKa3a OT MPOAYKTAa U CKOPOCTHIO, C KOTOPOIl HOBBIE MOTPEOUTENN, HAUMHAIOUIUE UCIOJIb30-
BaTh MPOAYKT, YBEJIMUMUBAIOT JOJI0 pbIHKA KOMIaHuu. [lonyyeHHbIe pe3yabTaThl YKa3bIBalOT HAa TO, UYTO BEPOSIT-
HOCTh OTKa3a MOTpeOUTeNieil OT WMCIOJIb30BAaHMS TPOAYKTa MOXET ObITh BBbIUMCJIEHA B SIBHOM BUIE; OIMMCAHO
BJIMSTHUAE TIOTpeOUTENIell, KOTOphIe yKe Hayalu UCTIOb30BaTh MPOAYKT, HA 9KOHOMUUYECKUI POCT KOMITAHUMU.

OUDDY3US; OTKA3 OT MPOAYKTA; AMHAMUYHO PA3BUBAIOLLIMNCS PHIHOK; UHHOBALIUS; TEP-
HAPHBIV TPA®UK.

1. Introduction. The breadth of the study lies described the diffusion process in a very accurate
in investigating and understanding the diffusion and lucid manner and stated: Diffusion has to be
process of a new product/service. Conde [7] considered as the propagation of messages

7
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related to new ideas that lead to subsequent
innovations (products, processes, technology,
etc.), with an expectation of change in receptor
behavior, which will be evident in adoption or
rejection of the innovation. In the early stage of
the diffusion process, a small group of
population called innovators are initiated to buy
the product but later on, the imitators come into
existence into the market, which are influenced
by the innovators’ word of mouth or by other
communication channels. A time-lag exists
between different consumers of a social system
during the adoption period. The social interaction
between adopting pioneers and potential
adopters explains the phase of rapid market
expansion. The satisfied buyers will influence
others to make the purchase of the product and
also repurchase the product that leads to the
expansion of market frequently.

In 1995, Rogers [30] defined the innovation
decision as a five-stage process: knowledge in
which individuals become aware of innovation,
persuasion which forms the favorable or
unfavorable attitude towards innovation, decision
to accept or reject it, implementation to put the
innovation in use and at last, confirmation to
reinforce or reverse their former adoption
decision. Out of these five stages, the decision is
the most crucial stage where the happening of
the sales is dependent upon customers’
perception. By drawing attention towards this
stage, we have tried to describe the impact of
adopters and dis-adopters on the growth of the
product/service. Firms know that the success and
failure of their new product will shape their
future. Therefore, managers are concerned with
understanding the sales growth of innovations
introduced in the market as well as the factors
that shape it. However, there are several aspects
that affect the adoption process and that have
been examined, including advertising [9, 16, 34],
consumer behavior [4, 20, 35], product warranties
[1, 19], product price [1, 6, 29], and word of
mouth and social influence [13, 21]. The biggest
challenge in marketing research is to study the
customers’ behavior in all these aspects. Sometimes
firms need to change their practice according to
the individuals’ need and their behavior.

Daron and Joshua [8] investigate the effect
of changes in potential market size on entry of
new drugs and pharmaceutical innovation, by
focusing on exogenous changes driven by
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demographic pressures. In literature, Romer
[31], Grossman and Helpman [14], Aghion and
Howitt [2], discussed the role of profit incentives
and market size in innovation for the pace of
aggregate endogenous technological progress.
Lehmann [24] describes the dis-adoption as the
process of cessation or substantial reduction in
the use of a previously valued behavior or
possession. Companies seek to increase their
revenue by introducing innovation in dynamic
markets. Successful introductions of innovation
into the market are beneficial not only from the
current customers’ perspective but also attract
other customers in achieving higher revenues
[28]. The reverse case is also true for the real
market scenario. If the innovation is not liked by
the customers in the market, it would lead to
dis-adoption that will ultimately results into
lower revenues which in turn slow down the
growth of the firm [12, 27]. Parthasarathy &
Bhattacherjee [26] examined the service that is
perceived as being more useful, easy to use and
compatible is more likely to gain wider
acceptance among the potential adopters.

Duck [10] described dis-adoption as a
process of ending a relationship as separation,
termination, dissolution, withdrawal, disengagement,
divorce, break-up, discontinuity, decline, exit,
and rejection in which each phenomenology is
worthy of investigation in its own right. Dis-
adoption behavior incurs for the firm losses in
the quantitative form (e.g. monetary loss of
company) as well as in the qualitative form (e. g.
goodwill). In this paper, we have categorized the
dis-adopters into two different groups: firstly, the
adopters who are not satisfied with the product
or have the better option may discontinue using
the product. Secondly, the potential adopters
who were keenly interested to buy a product, but
didn’t buy it due to some reason or other, this
type of behavior is called balking behavior of the
adopters, e. g., a potential adopter of Nokia gets
influenced by the salesman to purchase Samsung
instead of Nokia. Further, two different categories
of the product, tangible and intangible are
studied. Tangible products are those which we
can see, touch and hear like clothing, whereas
the intangible ones are those which cannot be
seen and touched like service provided by
insurance companies. Some of the researchers
[1, 8] had worked by considering tangible product
only and some [10, 25] focused on intangible
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products. We intend to study both types of
product.

Dis-adoption holistically is an integral part of
the innovation and diffusion process, not a
separate process. Moreover, this social process
involves not only the individual but rather the
whole society. Parthasarathy and Bhattacherjee
[26] point out the effective means of customer
retention strategies to maintain the market share
and revenues of online service firms. They have
also analyzed that the negative interpersonal
influences generated by disenchanted discontinuers
are more persuasive than positive interpersonal
influence and lead to overall losses for firms.
Some approaches treat adoption as the
relationship of marriage between the consumer
and the brand and dissolution is visualized as
divorce [11]. Dis-adoption has an adverse effect
on the firm and may lead it into retrogression.
For instance, we can consider the market effects
of social networking websites. Since 1994, social
networking sites existed in the market, but didn’t
get much advancement due to limited knowledge
available to users. In 2004, a software engineer
Orkut Biiyiikkokten started Orkut [17] as a social
networking website with a large number of users,
and also in the same year, Mark Zuckerberg,
founded Facebook [18] for social networking but
with a limited number of users. In later years,
the information regarding user-friendly and
advanced features of Facebook spread out into
the market, which made the users stop using
Orkut and start using Facebook, which lead to
an increase in the market share of Facebook
rapidly. This means that the market penetration
is very much dependent upon adopters and their
behaviour, as they become the brand ambassador
for the innovations.

In this paper, we examine how the market
structure affects the whole diffusion process.
Market structure as we defined it, refers to the
variation in the adoption of product in different
state of affairs. The general factors that expressed
the detailed knowledge of market structure are:
first, product durability and product utility, as
more utilization with less durable product/service
escorts the exponential growth model (EGM) of
market, while the moderate durability and utility
leads linear growth model (LGM) of market and
more utilization with least durability tends the
repeat purchases growth model (RPGM) of
marketing. Second, in reality peer pressure

occurs in marketing, the adopters which are not
potential buyers in actual will buy the product
when many of the neighbors/relatives bought the
product. Third, variation between the product
quality and buyers expectation impinge the
market structure, and so on. Hogan et al. [15]
shows the impact of a lost customer on the
profitability of the firm and also found that the
early dis-adopter costs more than the loss of a
later adopter. Libai et al. [25] evaluated the
influence of dis-adoption on growth in service
markets. They presented an approach where they
measure the customer equity that takes into
account inter-firm dynamics in a growing market
and also calculate the customer equity when
firms are strongly affected by customer switching
to other competitors and dis-adoption of the
category.

We use a simple and more powerful technique
to define diffusion models where a product is
first purchased, after that the information is
transferred, and then the changes come in their
current market status. Aiming to give models a
more direct marketing application, we have
leveraged the above impactful dis-adoption in
three different market scenarios that may help to
improve the accuracy of adoption and dis-
adoption predictions. The aim of our research is
to contribute to the methodological and substantive
evolution of diffusion models towards a better
understanding of their application potential. In
particular, we consolidate the convenience of
using diffusion models to understand the
diffusion process of any innovation (consumer
products, services, etc.), and extend diffusion
models to accommodate effects (such as repeat
purchases or dis-adopters) that are not present in
many of the existing models.

The objective of our study is to investigate
the dis-adoption behavior in different market
situations. Our approach is more comprehensive
than many studies because we have integrated
innovation diffusion modeling with various
market structures and have also calculated the
dis-adoption rate of users explicitly in each case.
We have tested our models on sales data set of
two differently used consumers product and
services. Their result show that the formulated
models gives the better explanatory result of
diffusion models and also are two-step ahead
forecasts than the basic Bass model [5]. Bass
model [5] didn’t calculate the dis-adoption rate

9
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explicitly and considered the constant market
size. Here, in this paper, we have overcome
these two limitations of the Bass model.

The rest of the paper has been categorized as
follows: the mathematical model formulation has
been provided in subsequent section 2. In
section 3, verification of the models has been
done by analyzing the data. Section 4 comprises
the managerial implication and is followed by
conclusion in section 5.

2. Model formulation. It will be interesting to
note that the spread of diffusion works in the
same pattern as an epidemic. In the contagionist
paradigm, diffusion comes through personal
contact between previous adopters and potential
adopters of innovation. It can be termed as the
epidemiological model. We can clearly observe
that the diffusion model is a rational process as
the greater the number of previous adopters, the
more information there will be in the market
about the characteristics, advantages and previous
adopters’ experience of the innovation, which
reduces the risk aversion of potential adopters and
favors the decision to adopt; i.e., the rate of
adoption increases with an increase in the number
of adopters in the social system. Although there is
also the possibility of negative interaction between
adopters about the innovation which may lead to
loss of the firm, the majority of authors lean
towards consideration of positive interpersonal
interaction between the population of potential
adopters [25]. We outline a simple framework of
the diffusion process to structure our research by
considering different market structures incorporating
dis-adoption among them.

2.1 Proposed modeling framework. In 2009,
Libai et al. [25] gave a formulation to estimate
the growth of services by considering the dis-
adoption rate. They discussed two options to
introduce dis-adoption attrition in diffusion
models where in the first it defines the lost-for-
good dis-adopter who will never rejoin the firm
at a later date and in the second category the
dis-adopter may rejoin the firm. It depends upon
customers’ personal experience rather than facts
and research whether they rejoin the service or
not. To formulate a consistent model Libai et al.
[25] assume that dis-adopting customers can
rejoin by taking into account the fact that the
customer’s return is subject to the diffusion
process. They also assume that word-of-mouth is
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exchanged between the users and nonusers. The
mathematical model given by Libai et al. [25] to
define diffusion pattern with the impact of dis-
adopters is as follows:

AN (1) _

0 plm—N()] +

(M
+W[m —- N(0)]-38N(1),

t
where N(t) = .[n(t)dt represents the cumulative
0
number of adopters by time ¢, n(f) is the number
of adopters at time ¢, m defines the expected
number of potential adopters, p and ¢ represent
the coefficients of innovations and imitations,
respectively, and § is the rate of dis-adoption. In
the above-described equation, the first term
implies the remaining number of buyers who are
influenced by external influence, the second
term, [g(1 —-8)N(¢)] / m, represents the impact of

effective word-of-mouth promotion by retained
customers, which results in the reduction of
imitators by the rate of dis-adoption § from
[gN(®)]/m to [q(1-8)N(t)]/m and the third

term indicates a decrease in the adopters at a
particular point of time, i.e., the group of
people who have adopted the product by time ‘7
who wish to discontinue the product. The impact
of the third term can be seen in the second term
that represents the effective word of mouth
promotion by retained customers. After solving
equation (1) with the initial condition N (0) =0,
we get the following equation:

m(l - e P 17)1)

N@) = —— 2
D@/ pem @
n=q(1-8)-p-3%

and. 3)

A=\’ +4q(1-3)p

The parameter m= mi represents
P = Mog—s) P

the number of potential adopters incorporating
dis-adopters. From equation (3), we can justify
that n and A have an inverse relation with §,
i.e., the values of n and A decrease as &

-n A+n

. . —__A _
increases. In variables, p = and q =

are constants representing the coefficient of
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internal and external influence considering dis-
adoption attrition respectively. From equation
(2), it is clear that the structure of the model is
flexible in nature. For different values of p and

g, equation (2) can give either exponential
curve or S-shaped curve. If the value of g =0,

then the equation (2) transforms into an
exponential growth model. In general, exponential
models have been used in case of uniform
growth, whereas S-shaped curves have been
developed when the growth is non-uniform [21].
The model proposed by Libai et al. [25] was
based on the S-shaped growth curve as the
innovators and imitators cannot be distinguished
due to lack of information, using the similar set
of assumptions to incorporate the case of both
services and product in the determination of
eventual adoptions. In this paper, we propose an
alternative way of approaching the model of
Libai et al. [25]. In the following sub-section, we
assume the rate of adoption to be logistic in
nature to define the behavior through which
individuals receive information and purchase the
product.

2.2 Alternative formulation of the diffusion
process incorporating dis-adoption attrition. This
methodical approach is based on all the
assumptions and situations mentioned above. We
have also assumed that adoption by innovators
plays an important role as imitators will adopt
the product only if innovators purchase it. We
propose an alternative methodology for
determining the diffusion process. As per the
modeling framework provided by Kapur et al.
[21] based on the S-shaped curves to derive an
alternative formulation of Bass model [5] to
incorporate that for a product one can be an
innovator or can be an imitator, with the same
directions we formulate a model incorporating
dis-adoption attrition to define the diffusion
pattern. Therefore, the differential equation of
the proposed model to calculate the cumulative
number of adopters at time ‘¢ is given as:

dN (1)

" b(t)[m—- N()], 4)

where N(f) is the cumulative number of adopters
at time ¢ incorporating dis-adoption; b(t) is the
rate of adoption considering the impact of dis-
adoption.

On considering rate of adoption to follow
logistic function., i. e.,

b(r)=—2

(5)
Consequently, equation (4) takes the form:

dlz W__ 2 _[m-Nw), (©6)
1 1+pe

here the adoption rate incorporating dis-
adoption attrition is defined as A; consist of rate
of innovators and imitators influenced by dis-
adopters in an additive form, i.e. rate of
adoption (A) = rate of innovators (p) + rate of

imitators (7). The variable B represents the

learning parameter that defines the shape of the
adoption curve taking dis-adoption factor into
account. The cumulative sales follow the S-
shaped adoption curve b (1).

After solving the equation (6) with initial
condition N(0) = 0, we get

1_efAt
N(t)=m| ——|. 7
(?) (1+Be_mj (7)
On considering B=% and A=p+q, we

observe the equations (7) and (2) are identical,
which implies that the differential equation (6) is
equivalent to differential equation given in Eq.
(1) which is an expression to determine the
overall sales in the presence of the dis-adoption
factor. Here we can see that equation (7) is in
same direction as the Bass model [5] but with
different parameters (taking into account the
rejection/dis-adoption).

2.3 Diffusion patterns with dynamic potential
adopter. As discussed earlier, the famous Bass
model [5] was based on a certain set of
assumptions. The market being fixed in size was
one of the prominent assumptions. Many
researchers have provided an extension of this
perspective [20, 33, 34]. In this approach, fetching
the ideas from Kapur et al. [21] and Libai et al.
[25] we propose a framework for dynamic potential
adopter inculcating the dis-adoption process.
And so, the following differential equation has
been utilized for the proposal:

dN({t) A

i T lmn-Nol @
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This equation gives the expansion of the
above-mentioned diffusion pattern defined by
equation (6) by incorporating dynamic market
potential adopters m(z), instead of m. There are

several factors effective on the social system, which
confirms that the population of potential adopters
in equation (8) is more pragmatic. The factors like
price and quality of the service, promotional
efforts made by firms, the socio-economic factors,
governments rules and regulations, customer
expectations and so on affect the market size on
the whole. The important features of equation (8)
are: it highlights the market size effect in diffusion
process and it determines the probability of dis-
adoption of potential buyers. Various modeling
approaches have been justified to define the varying
pattern of diffusion patterns. One approach has
been varying the market size m(¢) with time that

can be linear or exponential. Other approach has
been to represent m(f) as a function of the

number of previous adopters. To study the
diffusion pattern we follow the three possible basic
changes in the population of potential adopters
m(t). In Tab. 1 (given in the appendix), we have

defined the dynamic potential adopter diffusion
models that incorporate the effect of dis-adopters
which can be assumed to be the modified form of
Kapur et al. [21].

Table 1

Dynamic Potential Adopters Diffusion Models
(Modified form Kapur et al. [21])

Models| ~ 7(r) M9
LGM | (1 + at) mgme‘A’KA - aJ(l ) at}
EGM | e mAe® [1— e @+
(a+A){ L+ Be™ }
RPGM| 7 4+ o N (1) 7 {1 [ 1+B)e™ ](1—&):|
l-a 1+Be™

According to the nature of escalation of the
product, different forms of m(f) have been used.
The three general approaches of market size
fluctuation for the formulation of diffusion
models by incorporating dis-adoption factor are
taken into consideration as shown in Tab. 1. By
using these m(z) in equation (8) we found the

closed form of solution of N(#) using the initial
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condition N(0)=0 implying that initially no
adoptions take place. In LGM the rate o is the
linear rate of increment in potential buyers with
respect to time. While in EGM the rate o is an
exponential rate of adoption with time.

Similarly, in RPGM the rate [J is the increment
of potential buyers with respect to previous
buyers, i. e., in this case, the adoption process is
dependent upon previous buyers. If the value of §
tends to zero, then the proposed model converges
towards the LGM, EGM and RPGM defined by
Kapur et al. [21]. Also at the same time the above
equations are similar to equation (6), when the
rate o at which the market size changes is zero.
By considering the value of § to be non-zero, the
value of m<m, p> p and q < g, also all other

parameters will act positively.

3.Data analysis. In order to illustrate the
estimation procedure and for generality of diffusion
models, we have analyzed Kapur et al. [21] and
proposed a model on real sales data-set of two
different products/service. DS-I represents the
sales data of Nokia cell phones obtained from
Anand et al. [3] and DS-II represents the sales
data of Ultrasound machines (Jordi.com [37]).
The parameters and comparison criteria of the
proposed model were estimated using simultaneously
NLLS [36] by the SAS software package [32].

3.1 Parameter estimation. The estimates of
coefficients of the proposed models and the
models given by Kapur et al. [21] for cumulative
sales data are given in Tab. 2 and Tab. 3 (refer
appendix).

Tab. 2 displays the results of empirical analysis
and suggests that the Nokia Cell Phone loses from
7 % to 40 % of their potential customers due to
attrition whereas it can be seen from Tab. 3 that
the population of potential adopters of Ultrasound
Machines decreases by around 20—30 %. The rate
of dis-adoption also varies for each service
category DS-I and DS-II. In DS-I, the value of §
varies from 0.005 to 0.1 and for DS-II, the dis-
adoption rate lies between 0.12 and 0.16.

Therefore, it is important for firms to study
the behavior of customers to make some
effective investment in reducing dis-adoption as
p is influenced by the external factors of the
firms but ¢ is influenced by the word-of-mouth
of the actual adopters. The value of g is reduced
to g because we assume that the only satisfied

adopters will spread the positive word-of-mouth.
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Parameter estimation of DS-I

Table 2

Parameters Kapur et al. [21] Parameters Proposed Models

LGM EGM RPGM LGM EGM RPGM
m 517359 409366 456325 m 366872 347655 278368
)/ 0.021 0.027 0.019 p 0.029 0.032 0.029
q 0.044 0.052 0.114 q 0.032 0.053 0.143
o 0.032 0.028 0.179 a 0.058 0.033 0.5
B 2.088 1.937 5.756 B 1.079 1.679 4.921
) - - - ) 0.0046 0.012 0.101
b 0.065 0.079 0.134 A 0.061 0.085 0.172

Table 3
Parameter estimation of DS-II
Parameters Kapur et al. [21] Parameters Proposed Models

LGM EGM RPGM LGM EGM RPGM
m 99.493 100 100.03 m 97.9704 96.347 99.9013
D 0.003 0.0028 0.0013 D 0.004 0.004 0.001
q 0.495 0.499 0.594 q 0.477 0.473 0.621
o 0.001 0.002 0.002 o 0.002 0.003 0.001
B 165.17 180.665 465.937 B 134.36 125.005 621.396
) - - - 3 0.1227 0.1759 0.1641
b 0.498 0.501 0.599 A 0.481 0.476 0.622

The ternary plot given in Fig. 1 and Fig. 2
(refer to the appendix) showcases a graphical
presentation of three-dimensional parameters in
two-dimensional plane. In Fig. 1 and Fig. 2, the
x-axis represents the rate of adopters, the y-axis
represents the rate of dis-adopters and the z-axis
shows the additional adopters of the market
potential. By using the ternary plot, we have
tried to classify the relation between the rate of
adoption (A), dis-adoption rate (8) and the rate
at which additional adopters increase the market
potential (o) for different market scenarios, by
normalizing the parameters to 1. From the ternary
graph through Fig. 1, it is discernible that the
rate of dis-adoption is always less than 0.2, i. e.,
we get the upper bound of it in DS-I, on the
other hand, in case of DS-II the rate of dis-
adoption is bounded between 0.2 and 0.3, which
implies that both products are surrounded by a
good number of dis-adopters. The other two
rates of DS-I show the antipathy relation with
each other in order to balance all the three
models of DS-I and the parameter a of DS-II

influences the market negligibly. So we can
conclude that the probability of dis-adoption and
adoption affects the whole market of DS-II
effectively where rate of adoption is quite high.

3.2 Model comparison. The performance of
our proposed models is compared with diffusion
models given by Kapur et al. [21]. We have
considered the coefficient of correlation R* and
Sum of Squared Errors (SSE) as goodness of fit
measures. R’ is the square of the correlation
coefficient which measures the percentage of the
total variation about the mean accounted for the
fitted curve. For a larger value of R?, the model
provides the better explanation of the variation
in the data [23]. Similarly, SSE defines the sum
of the squared differences between the actual
value and the predicted value of each
observation. The smaller the value of SSE, the
better the model fits in the data. The summary
statistics of goodness of fit measures for both the
models on DS-I and DS-II are shown in Tab. 4
(given in the appendix). The values of R®> and
SSE give the better fit of our proposed models.

13



‘St. Petersburg State Polytechnical University Journal. Economics no. 2(240) 2016

02 08
04 N / 06

05 y 04

0.2

\ PGM
P AN XEGM /
1 \/ A4 A Va 0
[ ' [ ‘ [ ‘ \ ' [
0 02 04 06 08

A

Fig. 1. Relation between o, & and A of DS-I

Fig. 2. Relation between o, 8 and A of DS-II

Table 4
Goodness of Fit measures
Models Kapur et al. [21] Proposed
R SSE R SSE
LGM 0.997 8.05E+08 0.997 8.11E+08
DS-1 EGM 0.997 8.12E+08 0.997 8.21E+08
RPGM 0.993 1.68E+09 0.991 2.37E+09
LGM 0.996 167.1 0.994 242.7
DS-11 EGM 0.993 281.9 0.995 212
RPGM 0.999 5.998 0.999 0.000053

In Fig. 3 and Fig. 4 (refer to the appendix),
the actual and the predicted values for both data
sets have been illustrated for models proposed by
Kapur et al. [21] and for proposed models by
using a line graph. All the values of the models
are overlapping each other; this means that the
proposed models give a good result in all cases.

4. Managerial implications. The presence of so
many products and their advertisement has made
it convenient for consumers but very difficult for
firms. Consumers are directly or indirectly
affected by word-of-mouth. And so there is
always a lot in the wood that despite being
potential buyers, the consumers never make a
purchase if they heard anything wrong about the
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offering. Therefore, we generally judge the success
rate of any firm with those of who actually adopt
the product. In this work, we have taken care of
this fact and provided a mathematical approach
for managers by which they can easily determine
the number of people adopting/rejecting their
product and can hence make a decision to cover
up the same. The study is a helping hand to
managers in another sense that it simultaneously
also takes care of the changing market size
scenario, i. e., it provides a good insight into the
dynamic aspect of the market.

By knowing the requisites, the firm will be
able to understand the endogenous and exogenous
factors for dis-adoption and so they can work
more intensely to not lose their potential adopters.
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5. Conclusions. The proposed work provides
an approach to alternatively determining the
actual number of adopters when market expansion
and dis-adoption are happening simultaneously.
The study investigates the diffusion process when
the behavior of early innovators affects the entire
adoption process; as their positive and negative
word-of-mouth influence the imitators to a very
good extent. Here, taking the idea from an
established model by Kapur et al. [21], we have
proposed three different approaches for market
expansion.

All the parameters affected by the dis-
adopters and the rate of dis-adopters have been
calculated separately. Three different dynamic
market potentials have been considered to give a
better explanation of the unstable market size.
Our study investigates the rate of entry and exit
of the adopters into the market by taking
different market scenarios, for example, in case
of DS 1, the proposed exponential growth model
with a 3 % exponential increment in the potential
adopters with time will lead to an approximately
1 % dis-adoption among the adopters.
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THE ANALYSIS OF INTERNATIONAL AND DOMESTIC EXPERIENCE
OF THE REGULATION OF THE NATIONAL INTELLECTUAL CAPITAL

C.E. Ymakosa, E.H. 2Kaposa, 10.B. ®etucon

AHAJIN3 3APYBEXHOI'O U OTEYECTBEHHOI'O OIIBITA
PEI'YJIMPOBAHUA HAIIMOHAJIBHOI'O MHTEJUIEKTYAJIBHOI'O
KAITUTAJIA

The article describes different approaches to the definition of «intellectual capital» and examines its components,
i. e. human capital and intellectual property. A comparative analysis of the various systems of state regulation of the
intellectual capital management and the use of intellectual activity in the USA, Great Britain, China, Russia and
other countries is conducted. * The study was sponsored by RFH in the framework of the Research project
«Development of proposals to improve the efficiency of using the intellectual capital of Russia» (Project
no. 15-02-00632). Special attention is paid to the analysis of universities as an important element of the national
system of intellectual capital. In particular, brief characteristics of foreign and domestic systems of remuneration of
the teaching staff are considered, which provoke the world discussions on the legality of the use of quantitative and
expert assessments in the formation of this system, given the current trend towards the use of quantitative
performance indicators. The data is given that now most countries prefer a decentralized system of higher education
as more flexible and responsive (in spite of the fact that the process of decentralization brings both positive and
negative effects). The most urgent problems of the domestic system of state management of human capital and RIA
are stated such as geographical remoteness of the regions from the center, horizontal inequality in wages, low salary
of researchers, lack in demand for the intellectual property, etc. A pictorial diagram of different kinds of taxation
that promote the use of intellectual capital operating in different countries is based on the accumulated experience.
The data on tax benefits, stimulating the domestic system of research and development at the federal and regional
levels is classified. The analysis of the national system of tax benefits in the use of intellectual capital, the results of
which confirm the gap between the scientific and industrial sectors has been carried out. The directions for the
improvement of the national intellectual capital management system are outlined.

INTELLECTUAL CAPITAL; HUMAN CAPITAL; INTELLECTUAL PROPERTY; GOVERNMENT REGULA-
TION; ACADEMIC AND TEACHING PERSONNEL.

B cratbe packpbIBalOTCSl pa3aMYHBIC TTOAXOAbI K OMPENeICHUIO TOHSATUS «MHTEJUIEKTYaIbHBIM KaIruTasl», pac-
CMOTpPEHbBI €r0 COCTABJISIIOIIME — YEJIOBEYECKMI KaruTal U pe3yJbTaThl MHTEIEKTYyaIbHON AesiTeibHOCTU. [1po-
BEJEH CPAaBHUTEJIbHBIM aHAJIU3 Pa3IUYHBIX CUCTEM TOCYIAPCTBEHHOIO PEryJUpPOBAHUS YIPAaBIECHUSI UHTEJUIEKTY-
JTbHBIM KalUTAJIOM W WCIIOJb30BAHUS PE3YJIbTATOB MHTEJUIEKTYAIbHOM NESATEbHOCTA — aMEPUKAHCKOW, OpUTaH-
CKOI1, KUTAMCKOM, poccuiickoii 1 ap. *MccenoBaHre BBITTOMHEHO Mpy (huHaHCOBoM noanepxkke PTH® B pamkax
HayuHo-uccnenoBarenbckoro npoekra «Pa3paboTka mpemioXeHuit Mo MOBbIeHNI0 3(h(GEKTUBHOCTU UCTIONb30-
BaHMS MHTeJUTeKTyanbHOoro Kamutana Poccum» (ITpoekt Ne 15-02-00632). Ocoboe BHMMaHUE B CTaThe YIACJIECHO
aHaJIM3y BY30B KaK BaXKHEHIIEMY 3JIeMEHTY HalMOHAJIbHOW CHUCTEMbl MHTEJUIEKTYaJbHOTO KanuTtaia. B uyacTHo-
CTU, JaHa KpaTKas XapakTepucCTUMKa 3apyOeXHbIX M OTEYEeCTBEHHOW CHCTEM OIUIaThbl Tpyda Hay4yHO-
MEeJAarorMyecKnx KajapoB, COrJIaCHO KOTOPOM B MUpPE IO CUX MOP WAYT AUCKYCCUU O MPAaBOMEPHOCTH MCITOJIb30Ba-
HUSI KOJIMYECTBEHHOW WJIM 3KCIEPTHOW OLEHOK TNpu (OPMUPOBAHWM JAHHOW CUCTEMbI, MPU CYIIECTBYIOILEM
TPEeH/Ee K MCMOJb30BaHUIO KOJMYECTBEHHBIX MOKa3aTreyieil pe3yiabraTuBHOCTU. [IpuBeaeHbI JaHHbIE O TOM, YTO B
HacTosilliee BpeMsl, HECMOTPSI Ha TPAAWLIMOHHBIE Pa3iWyus B MOAXOAaX K 3TOMY BOMPOCY, OOJBLUIMHCTBO CTPaH
OTJAIOT TIPEIOYTEHUE NeLEHTPAIM30BAaHHONM CUCTeME BBICILIEro 0Opa3oBaHUsI Kak 0ojiee TMOKOW M OrepaTUBHOM
(pu 5TOM OTMEYaeTCsl, YTO MPOLECC AELUEHTpAIU3AlUM HEeCeT B cebe KaK IMO3UTUBHBIE, TaK MU HeraTUBHbIE 3(-
dexrbl). [lepeuncneHnbl HanboJiee akTyaJbHbIE MPOOJIEMbl OTEUECTBEHHOW CHUCTEMBbI TOCYIapCTBEHHOTO YIIpaBjie-
HUs 4yenoBeyeckuM Kamutajiom u PUJI: reorpadudyeckasi ymajleHHOCTb PEerMOHOB OT ILIEHTpa, TOPU30HTAJbHOE
HEpPaBEeHCTBO B OIUIATe TPyda, HU3KWE pa3Mepbl 0A30BBIX OKJIAJOB HAayYHbIX PaOOTHMKOB, HEBOCTPEOOBAHHOCTb
MHOTHX OOBEKTOB MHTEJUIEKTYyalbHOI COOCTBEHHOCTU U mp. Ha ocHoBe 0000IIEHHOrO OIbITa MpeacTaBieHa Ha-
IsAHAsE cXeMma Pa3MYHbIX BUAOB HAJIOTOBOTO CTUMYJMPOBAHUS MCITONIB30BAHUS MHTEIIEKTyalbHOTO KamnuTana,
JEUCTBYIOLIMX B pa3HbIX cTpaHax. CUCTeMaTU3UPOBAHbI JAHHBIE MO HAJOTOBBIM JIbIOTAM, CTUMYJUPYIOLIUM OTe-
YECTBEHHYIO CUCTEMY MCCJIEOBAaHUI U pa3paboTOK Ha (enepasbHOM M perMoHaibHOM ypoBHsX. [IpoBeneH aHa-
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JIM3 OTEYECTBEHHOW CHCTEMbI HAJIOTOBBIX JILIOT B cdepe UCIONL30BAHUA WHTEUIEKTYaIbHOIO KaluTaua, pe3yib-
TaThl KOTOPOTO TMOATBEPKIAIOT PaspblB MeXIy HaydyHbIM M MPOM3BOACTBEHHBIM cekTopamu. HameueHsl Hampas-
JIEHUS 110 COBEPLIEHCTBOBAHUIO OTEYECTBEHHOM CUCTEMBI YIIPABICHUSA UHTE/UIEKTYAIbHBIM KaIllUTaJIOM.
VHTEINEKTYAJIBHBIN KATIUTAJ; YEJIOBEUECKUM KATUTAJ; PE3YJIBTATBH UHTEJIEKTYAJIbHOM
AEATEJIBHOCTH; TOCYJAPCTBEHHOE PEI'YJIMPOBAHUE; HAYUHO-TIIEJATOTUYECKUWE KAJIPbLI.

Introduction. Currently, great attention is paid
to the concept of intellectual capital. This subject
has been brought up by the researchers engaged in
the study of the development and use of
intellectual capital, such as G. Becker, J. Ben Poret,
J. Mintzer, L. Thurow, T. Schultz, L. Edvinsson,
M. Malone, N. Bontis and others, whose works
show that knowledge and skills have socio-
economic value. They, in turn, relied on the
classical works of political economists, such as
D. Ricardo, W. Petty, A. Smith, who analyzed
the nature of the labor force and considered the
creative abilities of people and their development
as the main source of the country's wealth. In
particular, L. Edvinsson and M. Malone noted
that the intellectual capital generated by human
knowledge is the latent source of the value of the
company [1]. T. Stewart [2] defined intellectual
capital as an intellectual material that includes
knowledge, experience, information, intellectual
property, and is vital for the creation of values.

The objective of this article is to analyze
foreign and domestic experience of state
regulation of country's intellectual capital usage.
For this purpose, at the macro level, this
category is defined as: (1) human capital, that is,
people with their abilities, skills, knowledge and
qualification that make up the human resource of
the national economy, one of the factors of the
economic growth; (2) the results of intellectual
activity (hereinafter — RIA) or, in other words, the
intellectual product of human capital. As noted by
S.E. Ushakov and S.S. Aushkap [3], «there are
many areas of implementation of the intellectual
product. The intellectual product is used in the
economic activities of the enterprises, in the
system of education, as well as the source of the
accumulation of basic knowledge that can be
demanded in the future».

1. The analysis of the experience in the state
regulation of the development, use and accumulation
of human capital

1.1 The analysis of the international
experience in the state regulation of the
development, use and accumulation of human
capital. The authors aim to analyze the existing
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world experience in the given area with the view
to use it in the Russian context. In many
technologically developed countries one of the
key roles in the development and application of
the scientific knowledge belongs to higher
educational institutions that are focused on
fundamental and applied research. The quality of
state regulation of the higher education sector
influences directly the efficiency of the use of
human capital. The effectiveness of its use
depends on academic staff remuneration,
certification and reward system, quality control
of educational programs, systems of professional
standards and training, etc.

Today, there are various models of the control
system of higher education management, with
varying degrees of centralization. The centralized
model of management education is typical for
France, where the state fully controls the entire
educational system. Moreover, education in France
is funded mainly by the state. Public expenditures
on national education in France make up
approximately 23 % of the state budget [4].

In the United States there is a three-tier
system of educational management, with no single
federal body of higher education management,
and many of the issues of financial security as
well as accreditation of educational institutions
are solved at the regional and federal level [5].
Public funding of higher education in the US is
carried out in three main areas — research
funding, financial support to universities and
financial assistance to students. Funding is
provided through the federal budget, the budgets
of state and local budgets [6]. A similar system
operates in Canada, where state regulation of
educational activities is carried out at the level of
provinces and territories, and there is no federal
Ministry of Education. Thus, Canada's universities
have the status of autonomous institutions with
independent educational systems, which report
to the regional ministries of education. The
structure of public funding of higher education
institutions in Canada is made up of the federal
budget, funds administration and the provinces
of the municipal budget. Today, programs of
targeted financing of research universities are
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increasingly popular in Canada. Such programs
are implemented by the source of the federal
budget specially created by the National Fund
for the promotion of innovation (Canada
Foundation for Innovation), aimed at the
promotion of the university research and
development [7].

For the UK it is typical to have many
specialized intermediary agencies to communicate
between the central education authorities
(Department of Education and Training) and
local authorities [8]. This demonstrates quite a
high degree of decentralization of the British
education system. Financing higher education in
the UK requires the allocation of funds
according to indicators of student admission,
labor input and resources for their training. It
should be noted that in the US, as well as in
Canada and in the UK, private funding of higher
education accounts for more than 40 % [9].

In Germany, the system of education is
managed by the Ministry of Education which
develops the concept of educational policy,
determines the national legal framework for the
functioning of the education system, provides
funds for the expansion of higher education
institutions and the development of the modern
infrastructure for their effective functioning.
Current management of education is the
responsibility of the state governments and is
regulated by the relevant land laws on higher
education, based on the federal framework law.
On the state level, educational process is
managed by the ministries in terms of, primarily,
financial, administrative and personnel matters.
Most of the financial costs of the universities is
covered by the communities. Annual budgets of
universities are part of the community budgets,
which are adopted by the land parliaments. This
suggests that the educational system in Germany
is to a certain extent decentralized to the
regional level.

Summarizing the international experience of
state regulation in the higher education system,
it should be noted that currently, many countries
prefer a decentralized system of higher education
system, which allows to make quick decisions in
the organization of the educational process,
thereby certainly improving the efficiency of the
educational system. However, there are still
prospects for the development of a clearly
defined multi-level public sector management

structure of higher education. A full or partial
rejection of the state system of regulation of the
educational sphere stimulates strengthening the
market mechanisms in the educational
environment, which does not always lead to
positive results in terms of the quality of
educational services. In this regard, we can
conclude that state control of educational
services is important.

Effective use of human capital as part of the
intellectual capital of the nation is also
stimulated by a competent state policy on the
formation of a remuneration system of scientists
and university professors. In the world, the
financial reward of academic and research staff is
one of the most pressing issues in the regulation
of the human capital use. The academic
community in the world is becoming less
homogenous and more subject to diversification.
In this respect, in many technologically
developed countries, the material incentives for
highly qualified personnel, in addition to the
basic salary, include bonuses, allowances and
subsidies, and their share depends on the country
and university traditions, and other factors. In
most countries, salary depends to a greater
extent on the position, work experience,
scientific degree, and the field of knowledge of
the researcher. Such areas of knowledge as
economic, engineering and natural sciences are
usually valued higher than humanities. The
average income level of the professor tends to
reach the general level of the middle class,
although it can be lower in some countries [11].

Universities in most countries are divided
into public and private that coexist in different
proportions. The former, as a general rule, are
funded centrally from the state budget or public
funds, or charge a tuition fee or exist at the
expense of special private or public funds. For
example, in Australia, almost all universities are
state. Reduced funding in Australia in recent
years has led to a reduction in the number of
teachers and their differentiation. The level of
wages is regulated by the trade union.

UK is among those countries where wages in
the academic sector are high in comparison with
the salaries of the specialists from other areas of
the economy and allow academics to reach the
top layer of the middle class. British universities
often promote the additional employment of the
teachers, and counseling can be carried out by
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the teachers, both independently and as part of
the university. However, salaries of the academic
staff in the UK are still lower than those in other
English-speaking countries such as the United
States and Canada.

In some countries with lower living standards
and paternalistic relations with the state system,
an essential part of academic earnings is made
up by the additional payments, allowances and
subsidies, which increases the basic salary by
several times. For example, in China, additional
payments for meals, travel expenses, books and
magazines, housing, insurance premiums in case
of unemployment, etc., are quite common in
addition to bonuses for the position and overload.
However, the question of the legitimacy of paying
such subsidies is decided by the university, its
departments or faculties (depending on the
performance), but they are not guaranteed by the
central government [12].

In Japan it is common to motivate the
research staff in higher education institutions by
paying extra for experience and innovation. The
experience of Japan is unique for the thoroughly
built human resource management system,
which includes not only world-known lifetime
employment, but also the system of personnel
rotation and training them in the workplace [13].
Japanese companies, including research institutions,
are characterized by regular insignificant increase,
motivating employees, and their transfer to other
departments, sectors and branches. Professional
career in science under Japanese law must be
over at the age of 60, and before that no
researcher having a permanent position can be
fired. Every year there is a certification of
researchers, during which their performance is
assessed on the basis of such performance as
indicators of scientific activity, the number of
publications and links to them, the number of
invitations to the conferences, the number of
patents, etc. In case of successful certification
the employee is promoted to the next level of
payment [14].

Currently, there is a tendency in the world
towards the development of scientific and
teaching personnel pay system that is mainly
based on quantitative indicators of performance
in research and teaching activities, although this
form of evaluation is subject to legitimate
criticism from the scientific community.
According to M. Yurevich, some countries, such
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as Britain and France, prefer to use an expert
job evaluation system of scientists and lecturers.
Such countries as the Netherlands, Germany,
Australia use a combined system of evaluation,
i. e., quantitative indicators in conjunction with
the expert assessment [15]. The question of
whether to use a quantitative or expert assessment
of the effectiveness of scientific and teaching
staff performance in the formation of the
remuneration system is still debatable.

1.2. Analysis of the domestic experience of
state regulation in the development, use and
accumulation of human capital. In Russia, there
is a three-tier system of higher education
management: at the federal, regional and local
level. In recent years, as part of the
administrative reform, there have been some
changes in the system of state regulation of the
higher education sector. Currently, higher
education management at the federal level is
carried out by the Ministry of Education and
Science of the Russian Federation and the
Federal Service for Supervision in the Sphere of
Education and Science affiliated with it. At the
regional and local level, the educational system
is administered by the appropriate federation
bodies and local governments of city districts. As
a result of the reforms there was a change in the
organizational structure of the management
system of higher education, but it has led to a
more complicated process of decision-making
and duplication of the functions of the bodies
involved in the management of the higher
education system [16]. Focusing on the result in
the management of the higher education system
came as a positive outcome of the reforms. In
this context, attempts are made to develop
public funding of higher education, depending
on the universities performance, proved by such
indicators as the number of undergraduate and
graduate students, the number of teachers with
advanced degrees, publication activity of the
teachers, the number of available educational
programs of the university, and so on.

The entire system of higher education in
Russia is to a large extent influenced by the
geographical remoteness of the Far Eastern and
Siberian regions from the central part, which
leads to some decentralization in the public
administration system. V.M. Novikova says [17]:
«This situation has both negative and positive
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consequences. The former are due to the
difficulties in coordination and harmonization of
the standards at different levels. The latter are
caused by the opportunities to introduce the best
features of European, Asian and American
educational system into the Russian educational
system». Geographical aspect leads to a shortage
of highly qualified scientific and teaching staff in
the regions. Current programs aimed to attract
scientists and teachers in the regions do not give
the desired effect. Research personnel is mainly
concentrated in the capital region and in the
traditional research centers (e. g., Novosibirsk).
Other regions of the country do not attract
qualified researchers. This is due, inter alia, to
the socio-economic situation in Russia as a
whole. The lack of high-tech production results
in the low demand for highly qualified specialists
and, as a consequence, highly qualified teaching
staff. Therefore, there is no need for the state
regulation of relocation of scientific and teaching
staff. Thus, it is necessary, first of all, to solve
the problem of employment of future graduates
in high-tech industries to cope with the problem
of uneven distribution of highly qualified
personnel in the country.

In recent years, plans to support federal and
national research universities are implemented in
Russia. According to 1.B. Nazarova [18], one of
the main objectives of federal and national
universities is «... to strengthen the ties between
higher educational institutions and economic
and social spheres and to develop innovative
services and products». In general, the
implementation of these plans contributes to
independence of the universities which have the
status of federal and national ones and it is
consistent with the process of decentralization of
the Russian higher educational system. It should
be noted that the decentralization process brings
both positive and negative features. On the one
hand, a significant part of the authorities is
delegated to universities, which facilitates the
decision-making process, but, on the other hand,
gives rise to certain isolation of the bodies of the
higher education system of the country, its
inconsistency and unevenness of  their
development. In this connection, given the scale
of the country, the relevant experience of
Germany could be useful in Russia. It should be
noted that in Germany there is a federal center
of higher education management system, yet

most authorities are delegated to regional
management structures, i. e., the Land Ministries
of Education.

Speaking about the remuneration of
academic staff, it still remains one of the main
issues in Russia. A number of new regulations in
the system of remuneration of scientific workers
and teachers has not been approved yet and is
still under discussion. The documents that are in
force now include the Decree no. 38n of
25.11.2014 adopted by the Federal Agency of
Science and Education «About the system of
payment of the federal state budgetary
institutions employees in the sphere of research
and development», and the Decree no. 10 «On
the approval of the Model remuneration system
of employees of the federal state budgetary
educational institutions, subordinate to the
federal agency of scientific organizations» as well
as the Decrees of the Ministry of education and
science and the Ministry of Healthcare of the
Russian Federation which suggest schemes for
the remuneration of scientists and university
professors. However, new schemes have not yet
been put into action. As is known, according to
the legal documents defining the strategic
guidelines of the development of scientific,
technical and educational spheres, salaries of
researchers and university professors should be
several times higher than the average salary in
the region. However, in the first half of 2015 the
average salary of the researcher was 32 566
rubles, which amounted to 115.9 % of the
average wage [19]. The solution to this problem
has not been found yet.

Now in Russia there is a system of
allowances and bonuses for academic and
teaching staff. Extra charge for an academic
degree and position, a higher salary for the rank
of full members and corresponding members of
the state academies of sciences are the most
widespread [20]. Innovative Development Strategy
of the Russian Federation for the period up to
2020 provides for the introduction of additional
allowances to the salaries of the university
lecturers engaged in efficient research activities.
Since December 2009 there has been an increase
in the average salary of researchers up to 25
thousand rubles, but there are significant
differences in the wage level of employees in
scientific and educational spheres behind the
average figures.
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Such reforms have resulted in a new system of
wages in scientific and educational spheres, but,
unfortunately, have not solved all problems, and
even spawned new ones. Thus, E.A. Volodarskaya
and V.V. Kiselev [21] consider horizontal inequality
in pay, i. e., significant differences in wage levels
of the groups of the same qualification working in
different departments, regions, scientific fields,
etc., one of the main problems. This inequality
impedes the development of the scientific potential
of the country. According to the study, increasing
regional inequality is not caused by the objective
reasons, such as the results of research, the
implementation of priorities and so on, but is due
to the regional differentiation, the competitive
position of the firms, the formation of monopoly
groups of scientists working for the corporate
interests and other subjective factors. As a result,
those scientists who managed to earn «relational»
capital, which in its turn forms the administrative
rent, are in a more privileged position, while
inefficient redistribution of resources based on
lobbying only reinforces the existing imbalances.
For example, highest wages are paid to scientists
working in the areas related to mining, economics
and law and those working in the most affluent
and successful regions.

According to E.A. Volodarskaya, V.V. Kiseleva
[21] and D.A. Bocharnikov [20], a large gap
between the wages of managers and employees
(also, the dependence of the employees wage level
on the managers decisions can be a means of
influence on the former), a large gap between the
wages of experienced scientists and young ones,
low basic salary and an insignificant bonuses that
do not motivate employees to improve their skills,
as well as the high proportion of alternative
employment of scientists are other important
issues in the regulation of salaries of researchers.
Thus, analyzing the current situation, we can
conclude that the problem of work stimulation of
scientists and university professors, who constitute
of the main components of human capital, has
not yet been solved in Russia.

2. The analysis of experience of state regulation
in using RIA

2.1. The analysis of international experience
of state regulation in using RIA. Now, let us
consider the international experience of state
regulation in the use of another component of
the country's intellectual capital, i. e., intellectual
property. Reification of RIA occurs through the
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introduction of intellectual work results such as
patents, licenses, models, copyrights, know-how,
software, etc., into practice. In practice,
intellectual capital is used in the process of
commercialization (or introduction into economic
circulation) of RIA, for instance, manufacturing
high-tech products and services based on the use
of RIA, or sale of patents and licenses for their use.

International experience shows  that
management of intellectual property is one of
the priorities of state policy both in the higher
educational sector and in the sectors of science
and high-tech production. The development and
implementation of the regulatory acts for
creating and maintaining favorable conditions for
the implementation of the measures to stimulate
the efficiency of using intellectual capital is one
of the forms of state regulation.

The experience of legal regulation of
intellectual property rights in countries such as
Britain and the US is quite unique, since the
legislation of these countries has a rich history. In
the UK, a specific role in the law system is given
to judicial precedents. On the whole, the UK
legislation contains more than two hundred legal
documents, rules, regulations and international
treaties relating to regulatory issues of legal
relations in the field of intellectual property [22].
The main legislative acts regulating relations in
the sphere of intellectual property in the UK are
the following: the Law «On copyright, industrial
designs and patents» (1988), the Law «On
Trademarks» (1994), the Law «On copyright and
related rights, as well as on trademarks (crime and
liability)»(2002), the Law «On patents» (2004).
These regulations govern patenting of industrial
property, introduce the criteria of novelty and
industrial application of these objects, define
possibilities of the copyright owner for the use
and alienation of these rights, determine the
means of legal protection of industrial property,
the order of their registration, etc. [23].

In the United States the scope of intellectual
property is regulated by more than 150 regulatory
documents, regulations and contracts. The main
laws are the following: the Law «On intellectual
property and the priorities of the Organization»
(2008), the Law on Patents (Industrial Designs)
and the Code of Federal Regulations Patents
(1996). An important legal document in terms of
stimulating the creation of intellectual property is
the law of Bay-Dole Act (1980), under which US
universities are defined as not only higher
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education institutions but also centers of research
and development, and are instructed to patent the
results of intellectual activity with the view to
subsequently commercializing them. Thus,
intellectual property rights, according to this law,
belong to its creator, the commercial organization.
This trend can be found in other technologically
advanced countries. L.V. Levchenko [24] wrote in
his book [24]: «The main trend in the legislation
of the last two decades observed in technologically
advanced countries is the dominance of the idea
of securing exclusive rights for intellectual property
to the organizations, as they are most likely to
launch these results into economy basing on the
interests for all parties: the authors and other right
holders as well as customers and performers”.

China's legislation in the field of intellectual
property can be called relatively «young» in
comparison with the legislation of the United
Kingdom and the United States. These issues have
been under close consideration only since the
mid 1980s, when the development of science and
technology became a priority in the country. The
main normative acts in this sphere are the Law
«On Copyright» (2010) and the Law «On Patents»
(2008). All in all, China has 22 laws and
100 regulations and rules relating to intellectual
property [22]. However, the violation of intellectual
property rights remains a challenge for modern
China and its legislation needs further
improvement. It should also be noted, that,
according to E.A. Salitskaya [25], «an important
step in China's policy in the field of scientific
research and rights on intellectual property was
the permission (under the American Bayh—Dole
Act) to commercialize intellectual property
created in the framework of research projects
funded by the states.

2.1.1. Taxes as a means of management and
use of intellectual capital. The study of foreign
experience has shown that there are various types
of tax incentives used as a tool to improve the
efficiency of its use. These incentives include:
reduction of tax rates (income tax, value added
tax, other taxes); tax breaks and exemptions
from taxes of the companies engaged in research
and development within the framework of
special programs or areas; write-off of the
expenses on research and development with the
multiplying factor; investment tax credit; tax
breaks to pay taxes on the profit from ongoing
investment projects; special depreciation regimes;

income tax benefits on salaries of researchers
and their contributions to social funds.
Figure below shows tax incentives,
mechanism and the countries using them:
The analysis of the dynamics of the main
indicators in the field of creation and use of
intellectual capital in the countries using tax
incentives has shown that these measures do not
always lead to an increase in the share of
research and development expenditures in the
enterprise structure. For instance, the analysis of
statistical data of the Organization for Economic
Cooperation and Development (hereinafter —
OECD) showed that in 2010—2011 such countries
as Spain and Canada have provided significant
support to the business sector by indirect
methods to stimulate research and development
and the use of RIA. However, in terms of the
activity of the business sector in carrying out
their own research and development, the positions
these countries have taken were far from leading
(27 and 22 respectively, of the 36 countries included
in the sample). Moreover, Canada observed a
decrease in the activity of the business sector in
financing the companies’ own research and
development, compared with the data of 2001.
In this context, countries periodically review a set
of tax measures to stimulate the R&D sphere,
through continuous monitoring of their effectiveness.

their

2.2. Analysis of the state regulation experience
in the use of intellectual activity in Russia. In Russia,
the use of the results of intellectual activity is
controlled by about 80 normative documents,
regulations and contracts. The main legal acts are
the Civil Code of the Russian Federation, the
Federal Law no. 364-FZ «On the Amendments to
the Federal Law «On Information, Information
Technologies and Protection of Information» of
November 24, 2014, the Civil Procedure Code of
the Russian Federation» and a number of other
regulatory documents. The regulatory framework
governing the creation and use of intellectual
property is provided by the international legal acts
adopted under the World Intellectual Property
Organization and its agencies (hereinafter —
WIPO), agreements between individual states,
acts of the International Organization for
Standardization (hereinafter — ISO), international
financial reporting standards (hereinafter — IFRS)
accounting intellectual property in the financial
statements of the entities in accordance with the
federal legislation.
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Reduced rates of income tax

Taxation of the income from the use of a qualified
intellectual property object, at the effective income tax
rate, which depends on the mode share of income that

is not subject to taxation

Belgium, France, Hungary,
Luxembourg,
the Netherlands, Spain,
United Kingdom

Reduced tax rate on the sale
revenue of technology stocks

Cancellation or introduction of preferential tax rate
on the sale revenue of high-tech innovative companies

Belgium, USA

Exemption on value added tax

Reduced tax rates, or application of differentiated rates
for high-tech goods

United Kingdom, Germany,
Spain, Sweden

Write-off of the expenses
on research and development
with a multiplying factor

The size of the tax credit is calculated from the amount
of R&D expenditure, or from the increase
in R&D expenditure

Australia, Austria, Belgium,
Britain, Denmark, Hungary,
the Czech Republic

Investment tax credit

Payment of the accrued income tax to companies engaged
in research and development. The amount of the tax
reimbursement is calculated as a percentage of R&D spending

Australia, Austria, Belgium,
United Kingdom, Hungary,
Denmark, Canada, USA

Tax breaks to pay tax
on profit from ongoing
investment projects

Permitted delay of paying the profit tax for the companies
doing research and development

China, India

Special modes of depreciation

Accelerated depreciation of fixed assets used in R&D

Belgium, Brazil, United
Kingdom, Denmark, Canada,
China, Mexico, France, Poland

Exemptions from income tax
on the salaries of researchers
and their contributions
to social funds

The exemption of the income tax on the salaries
of researchers with a PhD or master degree, as well
as salaries of engineers or other employees of the companies
with the status of «fledgling innovative company»

Hungary, the Netherlands,
Turkey, France

Tax incentives for the creation and use of RIA, their mechanisms and the list of countries using them [26]

The Government Resolution no. 233 «On the
approval of the rules of the state management of
the RF rights on the results of intellectual
activity carried out for the civil, military, special
and dual purposes» of March 22, 2012 is the
document regulating the process of rights
management of intellectual property created at
the expense of public funds. The aim of this
Regulation is to streamline the rights management
process on the results of intellectual activity,
created by order of the state.

The inventory showed that the balance of the
state has accumulated a huge amount of intellectual
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property created by the state order and unclaimed
in the actual production. An important step
towards enhancing circulation and use of RIA,
established by the state in economic activity of
enterprises, was the legislating process of donating
rights to enterprises which are manufacturers of
products, works and services on the basis of the
free use of intellectual property. This step, of course,
contributes to the process of commercialization of
intellectual property, and, therefore, leads to the
more efficient use of intellectual capital.

As for the fiscal aspect of state regulation in
the field of RIA use, there is a whole set of tax
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incentives for the sphere of scientific research
and development in Russia, that is, the creation
and use of intellectual capital at the federal and
regional levels [26].

The analysis of the system of tax benefits in
the use of the country's intellectual capital in
Russia showed that such benefits are mainly
focused on encouraging the work of the scientific
research sector. In the field of production involving
the use of intellectual products (innovations),
there are fewer tax benefits. The study based on
the data of the Institute of Statistical Studies and
Economics of Knowledge of HSE showed low
demand for the tax exemption for the
implementation in Russia of the exclusive rights
on inventions, utility models, industrial designs
and other RIA as well as the use of rights on RIA
on the basis of a license agreement. The survey
conducted by the experts of the Higher School of
Economics found that in 2011 the advantage of
this benefit was taken by 24.3 % of research
institutes, 23.1 % universities and only 0.3 % of
industrial enterprises [27]. This data suggests a
low turnover of RIA in the Russian market and
the low demand for it from the manufacturing
sector of the economy. These statistics suggest
that there is a problem of the gap between
research and the productive sector of the
economy that can be attributed to the systematic
macroeconomic problem of the Russian economy
that needs to be solved. Intelligent product created
in the science sector, is not fully commercialized.
This is also proved by the “Unified state
information system for recording the results of
research and development and technological
works of civil purpose” database (rosrid.ru) [28],
which accumulates information on a large number
of RIA created with public funds, but not applied
in the real economy. Thus, the gap between
research and productive sectors in economy
makes the complex of existing tax incentives
ineffective and calls for its restructurization.

Conclusions

1. To develop proposals for a more efficient
use of the country's intellectual capital, which
consists of two components, the human capital
and the intellectual property, it is necessary to use
the experience of the countries where the
administration system in scientific and technical
spheres is well-established, stable and flexible to the
new realities, and the system of commercialization

and legal protection of the intellectual product is
well-developed.

2. The analysis of foreign experience in the
state regulation of the creation, use, and
accumulation of human capital has shown that
many countries prefer a decentralized higher
education system, which results in a more efficient
decision-making process in the educational
organization, thereby improving the efficiency of
the educational system. However, at the same
time, the development of a clearly defined multi-
level public sector management structure of
higher education should not cease altogether.
Given the scale of the country, the experience of
Germany, where there is a single federal
management center of higher education, but a
significant number of competences is delegated
to the regional management structures, could be
useful for Russia.

3. One of the most important instruments to
promote the efficient use of human capital as
part of the national intellectual capital is the
remuneration system of scientific and teaching
staff. Currently in the world, the remuneration
system tends to be based on the quantitative
performance indicators of research and teaching
activities. Russia has also embarked on a similar
pay system. However, there is no consensus
about the quality of the system in terms of the
efficient use of human capital in Russia and in
other countries.

4. Most important forms of government
regulation in RIA use are the legislating
activities. In Russia, there is an on-going process
of improving the legal framework for managing
the use of RIA. In particular, a big step in this
direction was the legal registration process of the
donation of rights on RIA funded by the state to
the companies that are potential producers of
products on the basis of RIA.

5. The analysis of the international experience
in the formation of the tax incentives complex in
the field of RIA use showed that in
technologically advanced countries, the efficiency
of the mechanism for promoting the creation and
use of intellectual capital requires constant
monitoring and updating. However, the tools to
stimulate the effective use of RIA are applied in
the world and are yielding results. The analysis of
the fiscal aspects of state regulation in RIA use
showed that in Russia a set of tax incentives for
the nation's intellectual capital i