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DIFFUSION OF INNOVATIONS
IN E-TRADE

In terms of market relations, the effectiveness
of marketing systems is a decisive factor in the
competitiveness of the enterprise. In today’s
world, enterprises cannot exist without the
introduction of innovative processes into
production or to existing goods or services. The
application of innovations in marketing, which
increases profitability by 10%, is extremely
relevant today, so there is an urgent need to
study the spread of innovations in e-trade, taking
into account marketing management. The aim
of the article is to determine the impact of
marketing management on the spread of inno-
vations in e-trade. The research was conducted
using methods of theoretical generalization and
grouping;  formalization  and  synthesis;
principles of scientific content analysis. In order
to assess the significance of the influence of the
components of the marketing complex on the
spread of innovations in e-trade, for the
reliability of the research results and the
Justified choice of strategies, the model of F.
Bass was chosen, which is characterized by the
universality of application and the classification
of e-consumers into social groups: innovators,
early followers, early majority, late majority and
outsiders. Price and promotion (advertising) are
found to affect the size of the e-trade market,
taking into account the elasticity of demand and
the growth dynamics of the e-trade market size.
Innovations ensure the further development of
successful business and maintaining competitive
positions on the market, therefore demand
forecasting is a priority area. Marketing mix
management affects all key elements of the Bass
model, including innovativeness and imitation
rates, total e-trade market size, and diffusion
rates. It was found that the price is the dominant
factor in the diffusion of innovations, and the
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OV®y3Is1 IHHOBAIIIN
B E-TOPT'IBJII

B ymosax punkosux eiomocun egpexmus-
HICMb MAPKEeMUH208UX CUCEM € BUPIUATbHUM
axmopom KOHKYPEHMOCNPOMONCHOCME  NiO-
npuemcmea. Y cyuacrHomy ceimi nionpuemcmasd
He MoXxCymb icHysamu 0e3 6npOBAONCEHHS
IHHOBAYIUHUX npoyecié y eupobHUymseo abo 0o
eoice IcHylouux moeapie abo nocaye. Haoszsu-
YAHO AKMYATILHUM HA CbO2OOHI € 3ACMOCY8AHHS
[HHOBAYI Y MAPKEMUH2Y, Wo NiOGUWYE PeHmMA-
benvricmo Ha 10%, sidmak, 6UHUKAE HA2ATbHA
nompeba 00CHiONCeHHs NOWUPEHHsL THHO8AYIll 6
e-mopeieni, 6paxosylouu YNpAaeliHHA MapKe-
mutreom. Memorw cmammi € 8USHAUeHHs GNIUBY
VNPAGNIHHA — MAPKEMUH2OM — HA  NOWUDEHHS
innosayiil 6 e-mopeisni. JJocniodicens nposedero
i3 3acmocy8anHaM Memodig: MeopemudHo2o
V3a2aNbHEH S Ma 2pYynYyeantsi, gopmanizayii ma
CuHmesy, NPUHYUNIE HAYKOBO2O KOHMEHM-
ananizy. 3 Memoio OYiHKU ICIMOMHOCMI 6NIUBY
CKIIA00BUX KOMNAEKCY MapKemuHay Ha Nouiu-
PeHHsL [HHOGAYill 6 e-mopeisni Ol 00CmO8Ip-
HOCMI pe3yIibmamie 00CAI0NCeH s ma 00TPYHMO-
earozo eubopy cmpameziii 00pPaHO MOOeib
@. bacca, wo xapaxkmepuzycmvcs YHieepcanb-
HICMIO  3ACMOCYBAHHS  mMa  KiAcugikayicio
e-CnoJcuBayie Ha COYIanbHi 2pynu: HOBAMOPU,
PAHHI NOCTIOOBHUKY, DAHHA OLIbWICMb, Ni3HA
binbuwicmo ma aymcatioepu. L{ina ma npocysan-
HA (peknama) 6naUBAIOMb HA PO3MID PUHKY
e-mopeieii, 8paxos8yrdu enacmuyHicms nonumy
ma OUHAMIKY —3DOCMAHHS — PO3SMIDY — DUHKY
e-mopeieni. Innosayii 3a6ezneqyioms nooanbuuil
PO3GUMOK  8e0EeHHsl  YCHiuHO20 Oi3Hecy —ma
VMPUMAHH KOHKYPEHMHUX NO3UYiti HA PUHKY,
MOMY NPOSHO3YBAHHA NONUMY € NPIOPUMEMHUM
Hanpamom. Ynpaeninnsa Komniekcom mapke-
MUH2Y BNIUBAE HA 6CI KIIOYOBI e/leMeHmu MOOeli
FBacca, sxnrouarouu koegivienmu innosayivinocmi
ma HAcCHiOY8aHHs, 3A2ANbHULL  PO3MID  DUHKY
e-mopeigni ma Ha weuoxicms ougysii. Busasnero,
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effect of advertising is cumulative during the life
cycle of the innovative product, which positively
affects both the size of the market and the speed

wo Yina € OOMIHYIOUUM (aAKMoOpom NOWUpPeHHs
inHoBayill, a eghekm 6I0 pexnamu € Kymyasmue-
HUM NPOMASOM JHCUMMEBO20 YUKTY THHOBAYIL-

HO20 NPOOYKMY, W0 NOUMUBHO GNIUBAE K HA
PO3MID DUHKY, MAK [ HA WEUOKICMb PO3NOECIO-
00iCeHHs1 IHHOBAY L.

of diffusion of innovations.
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Introduction

In terms of market relations, the effectiveness of marketing systems is
a decisive factor in the competitiveness of the enterprise. In today’s world,
enterprises cannot exist without the introduction of innovative processes into
production or to existing goods or services. Bringing innovative products to
the market is associated with significant risk, as it requires investment,
powerful organization and coordination of actions. In particular, there is a
need for forecasts of the speed and volume of sales of products, taking into
account novelty (Barabanova, Bogatyrova, 2022, p.10). Modern methods of
econometric forecasting of the product life cycle are impossible without the
use of the most modern models of marketing forecasting, which can
investigate the process of diffusion of innovative products based on the
theory of complex systems. The first studies in this direction appeared in the
1960s and are still widely used today. These models represent the arrival of
new products in the market and use the S-curve to characterize their
diffusion. The class of diffusion models is very broad and well suited for
practice. The diffusion of innovation in the market and the role of marketing
management is the subject of research in many disciplines, including but not
limited to marketing, economics, operations, statistics, and technology
management. 50% of business profits are generated by products that are less
than 5 years old, in particular the total demand for a new product and the
shape of the demand curve influence the company’s decisions regarding
supply chain, production, inventory and marketing investments (Teach,
Schwartz, 2003). Despite the fact that the approaches to modeling the
diffusion of technology and innovative product are very similar, in recent
years it is the study of modeling the demand for innovative products that
dominates scientific research. After all, when launching and evaluating a
project for the development of an innovative product, two unknowns have
the greatest influence on its cost, and therefore on its attractiveness for
investors: the amount of demand and risks. The more accurate the forecasting
of these parameters, the more accurately the cost of the innovative project is
predicted and the smaller its uncertainty. Considering this, the application of
innovation in marketing, which increases profitability by 10%, is extremely
relevant today, so there is an urgent need to study the spread of innovation in
e-commerce, taking into account marketing management.
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Modeling and forecasting the rate of spread or diffusion of innovations
and innovative products has been one of the key topics of scientific
discussions, since the first works of scientists Fourt A., Woodlock D. (1960),
Mansfield E. (1961), Floyd A. (1962), Rogers E. (1962), Chou G. (1967) and
Bass F. (1969). At the same time, Fourt and Bass operated with just such a
concept as an innovative product.

The concept of "diffusion" was initially applied to the adoption of
technological innovations in a social group (Stoneman, Battisti, 2010),
(Melnikov, 2015), but over time this perspective of "technology
implementation" regarding diffusion appeared in the influential theories of
Rogers E. (1962), described in the framework of 5 factors affecting the
diffusion of innovations: better product performance compared to alternative
methods; compatibility with the client’s values (for example, expensive
wines should have corks, not screw caps); lack of complexity of the product;
the possibility of convenient testing and transparent observation (for
example, non-users can observe how others use the product) (Rogers, 1962).

In 1969, Bass F. published a model for predicting the first purchase of
a new product category in the journal "Management Science" (Bass, 1969).
Bass’s theory has been described as a model of the diffusion of innovation
because it hypothesizes that the increase in demand for a new product
category is a function of how information about that product spreads through
the social system.

In the 1970s, scientists began to expand models of the diffusion of
innovations. Let’s consider the main ones. Abernathy W., Townsend P. (1975)
proposed a descriptive model of the spread of innovations based on scientific and
technical achievements affecting labor productivity within the enterprise
(Abernathy, Townsend, 1975). Dodson J.A. and Muller E. (1978) developed a
modified exponential curve to model product growth and a logistic curve to model
the increase in the total number of potential customers (Dodson, Muller, 1978).

Mahajan V. and Peterson R. (1979) put forward a model of the
diffusion of innovations to durable goods, taking into account the change in
market volume over a certain period of time (Mahajan, Peterson, 1979). The
model proposed by Mahajan and Peterson is a general dynamic growth
model, and the Dodson and Muller model is a mechanism for incorporating
the advertising variable into the dynamic growth model.

In 1984, Asmus H. classified new product forecasting models into two
types: trial repetition models (distinguishing the total volume of sales and
trial purchases) and competitive structural models (estimating market share
when introducing a new product) (Assmus, 1984).

The considered theory of Bass caused interest and the appearance of
debatable issues regarding the fixed market potential and the possibilities of
marketing influence on the diffusion of innovations.

The aim of the article is to determine the impact of marketing
management on the spread of innovations in e-trade. The hypothesis
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underlying this study is that price and advertising can alter the diffusion of
innovations in e-trade.

The theoretical and methodological bases for writing the article were
the works of foreign scientists on the issue of studying the diffusion of
innovations. The methods of grouping, formalization and synthesis, the
principle of scientific content analysis were used to select a model to
forecast the spread of innovations.

The main part of the article is divided into sections, each of which
reveals an aspect of the diffusion of innovations in e-trade through the
influence of price and advertising. The chapters reveal the essence of
innovation diffusion models, the influence of marketing on their diffusion,
and changes in the volume of the e-trade market with changes in price and
promotion. Each chapter succinctly presents the key findings, highlighting
the dependence of the e-trade market on marketing, taking into account price
elasticity. The research is the starting point in a series of articles aimed at
highlighting the importance of forecasting demand for product innovations
at the stage of their development.

1. The essence of innovation diffusion models

Innovations can spread through social systems only through the
perception of individual elements of the system: consumers, when new
products enter the market. Rogers E. called this cognitive process innovation
adaptation. The central place in the theory of diffusion of innovations is
occupied by the modeling of the decision-making process regarding the
adaptation of the elements of the social system due to the wide recognition
of the idea of the spread of technological innovations as a social
phenomenon, so this concept is adopted by strategists and marketers in
different countries.

Over time, innovations spread through communication in social
systems. In this regard, the following key elements of the theory can be
identified:

Innovation is defined by E. Rogers as "an idea, practical activity or
object that is perceived as something new by an individual."

Communication channels are means of transmitting messages from
one person to another.

Adaptation time is the relative speed with which members of the social
system adapt their innovations.

A social system is a set of interconnected communities that solve
problems together to achieve a common goal (Bazhal, Bakushevych,
Venesaar, 2015, p. 110-111).

The Bass model, widely known in the academic literature, has been
chosen as one of the ten most influential works in the 50-year history
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of management science (Ofek, 2005), (INFORMS ONLINE, 2004). Bass’s
generalized model studies the impact of such variables of the marketing mix
as pricing and promotion (advertising) on the level of demand. In Bass’s
generalized model, changing these elements of the marketing mix shifts the
demand curve, given the fact that market size is constant (Bass,
Krishnamoorthy, Prasad, Sethi, 2004).

2. The influence of marketing on the diffusion of innovations

To understand how the marketing mix affects consumer buying
behavior and overall market opportunities, it is necessary to study the
behavior of e-users. The basic assumption of the Bass model is that the
acceptance of a new product category by members of a social system leads
to an increase in unit sales. Assuming that Bass’s hypothesis is correct, the
question arises as to how the social system affects those who do not use the
product and what factors influence them (Gurumurthy, Mukherjee, 2020;
Chenavaz et al., 2020).

Bass F. assumed that the possibility of purchasing a new product
(service, technology) by consumers is a linear function of the number of
previous buyers. Bass interpreted the model’s linear coefficients as a
tendency toward innovation and imitation. The probability that someone will
buy a new product at time t (assuming that the person has not bought this
product before) is represented by the equation:

P+qF(O)=(f())/(1-F(1)), (D

where P — is the coefficient of initial perception of the innovation, often referred to
as the "advertising effect";
q — imitation coefficient, word-of-mouth effect;
F(t) — is the cumulative distribution function (probability of accepting the
product at time t);
f(t) — is the probability function of a random variable;
t — is the time of acceptance of a new product (adaptation).

Based on open statistical data of e-trade enterprises for
2021 (UkrStat, 2024), their estimated parameters are given, where p = (0.022,
q=0.384, m =5 628 (the number of e-enterprises on the territory of Ukraine
that are consumers of innovative products). The coefficient of initial adoption
of innovations and the coefficient of imitation are constant values that are
taken as a basis for new innovative products. Let’s try to refute the
assumption that the market potential is fixed and does not depend on the
management of the marketing complex (Figure 1).
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Figure 1. Number of innovators for new innovative products

Source: compiled by the author based on data (UkrStat, 2021).

So, from the maximum number of possible innovators (e-enterprises
that are the first to introduce innovative products), the peak of demand
for new innovative products fell on week 22 and reached the mark of
5 214 people, and then the dynamics began to decrease, which may mean that
the attention of innovators switched to other products and saturation of the
e-trade market, calculations were made based on the presented formula.
Some scholars believe that e-trade refers to the innovation of enterprises to
develop fragmented value chains without a system of industrial relations
regardless of business models (Kharchenko, 2023).

3. Diffusion of innovations when price and promotion change

AnyLogic (2023) software was used to simulate the simplest innovation
diffusion model. This software allows you to model system dynamics using
simulation simulations. In the simulation model, there are two stock variables
and one flow variable, which will form the basis of the Bass model. In addition,
three parameters and two dynamic variables have been added. The same model
can be used to test the effect of prices and advertising on the market volume of
innovative products. So, let’s consider the dynamics of demand for new
innovative products according to the cumulative distribution (Figure 2).

12000
10000
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4000
2000 ‘._*_‘—0"/‘//
0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

The number of innovators

Period, weeks

Figure 2. Number of cumulative innovators for new innovative products

Source: compiled by the author based on data (UkrStat, 2021).
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Bass’s model suggests that the process of a new idea depends on two
factors: the coefficient of innovation and the coefficient of imitation. Pricing
affects the speed of diffusion (innovation rate, imitation rate) and overall
market potential. The effects of pricing may differ for durable and non-
durable goods, for expensive and inexpensive goods, but the general effect
of pricing is to increase diffusion and market opportunities (Boehner, Gold
2012).

We will try to identify the influence of such components of the
marketing complex as: price and promotion (advertising) on the size of the
e-trade market.

As a result, we will check the influence of low, medium and high
values both on price elasticity and on advertising values. We propose the
following multiplicative expression for market potential, where m is a
function of price (P) and advertising (A):

m = sP—eAf, (2)

where m — is the market potential (size);
s — scaling factor;
P — price;
A — advertising expenses;
e — price sensitivity (elasticity) coefficient;
f — is the coefficient of sensitivity (elasticity) of advertising.

The functional form for the market potential was chosen because it is
the standard Cobb-Douglas function, which is widely used in economic
research due to its robust stability properties and ease of parameter
estimation. Coefficient e is the price elasticity of demand; coefficient f is
advertising elasticity (7able).

Table
Parameters of marketing complex management
in the Cobb-Douglas demand function

Sensitivity coefficient
Parameters
low medium high
e 0.35 1.00 3.00
f 0.25 0.50 0.75

Source: compiled by the author from (Cobb, Douglas, 1928).

In Figure 3, the price and advertising levels are normalized for ease
of illustration and comparison, where an index value of 100 represents the
average value.

90 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2024. Ne 1



MARKETING

12000

$ 10000 S

5 8000

B N

2 6000 =

s S

S 4000 —

2 el

g 200 —m8 ——m— e

Z o T
0 -

20 40 60 80 100 120 140 160 180
Price index

Low price elasticity =~ ------- high price elasticity

Figure 3. The influence of price on the size of the e-trade market
Source: developed by the author based on data (UkrStat, 2021).

A low price elasticity of demand is a relatively more direct trend and
shows the effect of price on the overall size of the e-trade market, which is
growing much faster. For example, for a price index of 100, the market size
1s 5 213 for both curves. If the price falls to 80, the size of the highly elastic
demand market doubles to about 10 350 (Figure 4).
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Figure 4. The impact of advertising on the size of the e-commerce market

Source: compiled by the author based on data (UkrStat, 2021).

The impact of advertising on the total size of the e-trade market grows
much faster, given the low advertising elasticity. Also, the returns to
advertising diminish as advertising increases, so the low-elasticity demand
curve becomes much steeper (more vertical), indicating that the increase in
market demand eventually becomes very small as advertising increases. For
example, with an advertising index of 100, the market size is approximately
5213 for both curves. If advertising increases to 200, the size of the
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e-trade market is highly elastic, demand nearly doubles to about 8 000, while
with low price elasticity, the market increases to 6,000. In general,
the effect of advertising is cumulative over the life cycle of the innovative
product, which positively affects both the size of the market and the speed of
diffusion of innovations.

Conclusions

Innovations ensure the further development of successful business and
maintaining competitive positions on the market, therefore demand
forecasting 1s a priority area. Marketing mix management affects all key
elements of the Bass model, including innovativeness and imitation rates,
total e-trade market size, and diffusion rates. It was found that price is the
dominant factor in the diffusion of innovations, and advertising has a
cumulative effect and affects not only the size of the e-trade market, but also
the speed of diffusion of innovations. The results of the research show that
the management of the marketing mix (price and promotion) affects all the
key elements of the Bass model, taking into account the coefficients of
innovation and imitation, the total size of the e-trade market and the speed of
diffusion, which will allow qualitative forecasting of the demand of e-users
and simplify the choice of business — strategies.

Prospects for further research should be to study the significance of
the influence of innovative marketing management (lean management,
quality management, reengineering, change management, benchmarking,
business time management, effective customer service, computer integrated
production, innovation provision) on the diffusion of innovations.
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