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A PRICE-DETERMINING MODEL
FOR INDUSTRIAL “TECHNOLOGY-
PUSH” INNOVATIONS

Abstract

The complexity of industrial markets in the Fourth Industrial Revolution necessitates
new pricing approaches for R&D outcomes. “Technology-push” innovations often fea-
ture advanced technical parameters that are misaligned with customers’ willingness to
pay, creating a commercialization gap that requires models that integrate cost, com-
petition, and perceived value. The aim of this study is to develop a price-determining
model for industrial “technology-push” innovations. The authors” price-determining
model for industrial “technology-push” innovations combines cost-plus pricing and
competitive pricing with the Price Sensitivity Measurement (PSM) analysis. Empirical
data from 2022 to 2025 in optical interferometry were used to validate the approach.
In the case of “technology-push” innovations, a gap may exist between the perceived
value of technical parameters and the price that industrial customers are willing to pay.
The trade-off between technical parameters and price refers to the balance or compro-
mise that customers and industrial marketers must consider when making a purchase.
Setting the right price on industrial “technology-push” products requires a compre-
hensive analysis of customer preferences, competitive landscape, and cost structures.
Customers’ perception of value directly influences their willingness to pay for a prod-
uct or service. Even if a product is technically superior or offers advanced features, its
perceived value by customers ultimately determines the optimal price point. Aligning
pricing with customer perceptions of value helps maximize revenue and profitability
for both transaction participants. The authors’ method enables the determination of
the boundaries of the market price range for an innovation with sufficient accuracy.
Combining traditional pricing methods with price sensitivity analysis of industrial
customers can offer several advantages, leveraging the strengths of each approach to
improve the price-determining process for industrial “technology-push” innovations.

Keywords R&D result, cost estimation, price sensitivity, customers’
perception PSM-method, XYZ-analysis
JEL Classification 031, 033, D40, M31

INTRODUCTION

With the rapid development of innovative technologies worldwide,
amid globalization challenges and increased competition across many
sectors of the economy, has demonstrated the need to reform views
and approaches to managing countries’ scientific and technological
progress. Among the fundamental aspects, scientists and practitioners
pay special attention to the transfer and commercialization processes
of innovations and new technologies resulting from research and de-
velopment activities, which reshape technological systems and affect
the socio-economic development of regions. This area shows evidence
of both technology-push and market-pull forces, which generate “tech-
nology-push” and “market-pull” innovations (Lubik et al., 2013).

A “technology-push” innovation, or “laboratory-push” innovation, re-
fers to developing new products or solutions based on technological
advances or scientific discoveries from research laboratories or aca-
demic institutions. A “technology push” describes a situation where
an emerging technology or a new combination of existing technolo-
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gies provides the driving force for an innovative product and problem solution in the marketplace. In
some instances, it is even possible that the new technology, transforming into radical product or process
innovations, achieves its market position. This new technology or technology combination could be in
a research and development unit, an application-oriented development unit, a combination of both, or
cooperation extending beyond the confines of a single company’s R&D unit (Herstatt & Lettl, 2000).

In this approach, innovation is driven by internal research and development efforts, often without direct
input from market demand. As usual, a “technology-push” innovation offers several advantages, includ-
ing the ability to explore new frontiers of technology, drive scientific progress, and create breakthrough
products or solutions that have the potential to disrupt industries. However, it also poses challenges,
such as the risk of developing solutions that lack market demand or struggle to gain traction in com-
petitive markets.

Developing laboratory-push innovations can be costly, involving significant investments in R&D activi-
ties and prototyping. Determining an appropriate pricing strategy to recoup these costs while ensuring
competitiveness in the market can be challenging. That is why communicating the value proposition of
innovative industrial products resulting from R&D to potential customers can be difficult, especially if
the technology is complex or unfamiliar. Customers may struggle to understand the benefits or advan-
tages of the innovation, making it challenging to justify the pricing.

As a result of R&D, innovative industrial products differ fundamentally from traditional indus-
trial products, mainly in terms of cost structures and customers’ willingness to pay. This requires
rethinking the price-determining process, since conventional economic theories are no longer ad-
equate. Rapid technological advancements and changes in market trends can pose a risk of obsoles-
cence for laboratory-push innovations. Pricing the innovation too high may deter customers from
adopting it, especially if there is a perception that newer, more advanced solutions may become
available shortly.

Thus, the scientific problem addressed in this study is the lack of pricing models for industrial “tech-
nology-push” innovations that account for both technical parameters and customer willingness to pay.

1. THEORETICAL
BACKGROUND

Here are several traditional approaches for pricing
new products: cost-plus, value-based, and compet-
itive pricing. The most popular approach is cost-
plus pricing, which involves calculating the total

1.1. Traditional pricing approaches cost of production, including materials, labor, and

and their limitations

Pricing industrial “technology-push” innovations
is a multifaceted problem that can be analyzed
from the perspectives of economics, management,
and marketing. The development of a price-deter-
mining model for such innovations is particularly
important because traditional pricing approaches
often fail to capture the balance between techno-
logical value and customers’ willingness to pay. To
better understand this issue, it is essential to re-
view existing concepts and pricing methods that
have been applied in the context of innovative
products.

28

overhead, and then adding a markup to determine
the selling price. While straightforward, this ap-
proach may not capture the total value of an in-
novative industrial product and could potentially
undervalue it (Halkiv et al., 2020). Calculating
the production costs associated with develop-
ing and manufacturing an innovative industrial
product is crucial. However, cost-plus pricing may
not fully capture the value of innovative products
(Chukhray & Mrykhina, 2020).

In the value-based pricing approach, the main

task is to determine the value proposition of your
innovative product. How does it solve a problem

http://dx.doi.org/10.21511/im.21(4).2025.03



or meet a need for customers? Pricing should
reflect the perceived value that customers attri-
bute to your product (Chevrollier et al., 2023).
The value-based Pricing Approach focuses on
the perceived value of the innovative prod-
uct to the customer rather than its production
costs. This approach considers the benefits and
advantages offered by the innovative product in
comparison to alternatives on the market. With
the Competitive Pricing Approach, the price
of the innovative product is set based on the
prices charged by competitors offering similar
products or solutions (Gupta et al., 2021; Ali &
Anwar, 2021). This approach requires thorough
market analysis to understand competitors’
pricing strategies and positioning. While com-
petitive pricing can help ensure competitive-
ness, it may only partially capture the value of
the innovative features of the industrial product.

In certain industries, dynamic pricing strate-
gies that leverage real-time market data, de-
mand fluctuations, or customer segmentation
can optimize revenue and profitability (Cohen
et al., 2020; Bastani et al., 2021). However, this
method is not helpful in the industrial mar-
ketplace, where the price indicators obtained
through its application are adjusted based on
agreements between the parties. Nevertheless,
this concept is a priori based on probabilistic
and predictable data.

The income pricing approach requires data from
future periods, which is increasingly complex to
predict in the current environment. Most of the
indicators used by appraisers within the income
pricing approach may change significantly dur-
ing the development of the innovation market.

It is essential to balance capturing value, stay-
ing competitive, and maximizing profitability
to ensure the success of innovative industrial
products in the marketplace. Setting the right
price on industrial “technology-push” products
requires a comprehensive analysis of market
dynamics, customer preferences, competitive
landscape, cost structures, and strategic objec-
tives. Customers’ perception of value directly
influences their willingness to pay for a product
or service. Even if a product is technically su-
perior or offers advanced features, its perceived

http://dx.doi.org/10.21511/im.21(4).2025.03
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value by customers ultimately determines the
optimal price point. Aligning pricing with cus-
tomer perceptions of value helps maximize rev-
enue and profitability.

1.2. Research gaps and the rationale
for a new model

Therefore, to clarify the industrial price-deter-
mining process for such innovative products, it is
necessary to consider additional crucial factors. In
our opinion, one of these factors is the customer’s
price sensitivity to the technical parameters of this
product.

Pricing industrial “technology-push” innovations
is a multifaceted problem that scientists and re-
searchers from various disciplines can analyze.
The authors’ scientific search and analysis of the
literature showed that specialists needed to pay
more attention to this problem. In world economic
science, the issue of pricing innovations is primar-
ily considered from the perspective of the practi-
cal implementation of the product (Yemelyanov et
al., 2021; Prokhorova et al., 2024; Lim et al., 2021),
overlooking the methodological aspects of the
price-determining process.

Some scientific studies highlight the importance
of considering consumer sensitivity to product
prices within competitive industries or types of
economic activity (Park et al., 2021; Stangl et al,,
2020; Abela, 2020; Zhu et al., 2022; Yurdadon et
al.,, 2022). Several scientific papers are devoted
to the study of the phenomenon of price sensi-
tivity in the context of consumer behavioral mo-
tives (Zinoubi, 2020; Wang et al., 2020; Yitian et
al., 2022; Falahatimarvast et al., 2022; Rathore &
Ilavarasan, 2020), and the global economy (Hardy,
2022; Bespalyuk et al., 2018).

Aninnovative approach to studying consumer sen-
sitivity to product prices based on the time factor
(Aretz et al., 2022), as part of a new product launch
strategy (Fakhreddin et al., 2022). In general,
methodological aspects in the field of the market
launch of new products and the development of
strategy for their market development have been
published in the works of scientists (Cheng-Han &
Jing-Yi, 2019; Ye Hua & Quan Yuan, 2022), in par-
ticular in the context of big data analytics (Hajli et
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al., 2020; Jagtap & Duong, 2019; Zhan et al., 2018).
The scientists showed drivers of the success of new
products that indirectly consider consumer sen-
sitivity to the product’s price (Cooper, 2019). As
scientists have revealed in certain articles, it is
essential to examine the issue of pricing innova-
tive products, considering the impact of customer
sensitivity within the dynamic pricing framework
(Xiao Yongbo et al., 2020).

Dynamic pricing is currently underrepresented
in contemporary science and practice as one of
the optimal approaches for evaluating industrial
“technology-push” innovations. Mainly, scientific
literature contains fragmented studies on this top-
ic. For instance, Du et al. (2016) examine this issue
within the context of competitive situations that
an innovative product faces during market launch
due to market imitators.

Dynamic pricing has been explored by research-
ers as a strategic element in company development
(Sunetal., 2022; Chen et al., 2020; Zhao et al., 2021;
Soytas et al., 2022, and others). In the work by Sun
et al. (2022), a two-stage dynamic pricing strategy
model is presented where the seller interacts with
strategic consumers under a reference price effect.
Consumers evaluate the product’s utility over two
consecutive periods, based on the expected future
retail price in the second period and the current
retail price in the first, which influences their pur-
chase timing decisions. Thus, the authors of this
model simulate the product’s market behavior
strategy. However, these studies do not consider
the dependency of consumer perception and will-
ingness to purchase the product based on its tech-
nical and technological characteristics.

In several studies (Kool et al., 2022; Bae et al.,
2024; Friesen et al., 2024; Ghosh et al., 2020), spe-
cific cases illustrate the nuances of dynamic pric-
ing application. This work merits attention for its
use of individual pricing methodological elements.
Yet, their industry-specific focus limits the univer-
sal applicability of these investigations.

The issue we have identified is also worth examin-
ing from the perspective of studying and forecast-
ing the behavior of industrial “technology-push” in-
novations, which form a significant basis for pricing
such products. In this area, researchers propose var-
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ious approaches. For instance, Chung et al. (2024)
investigate how governments should combine two
different subsidies — one for technology promotion
and the other for stimulating demand. The authors’
approach outlined in the article could be one ele-
ment of a broader pricing concept for industrial
“technology-push” innovations. Nonetheless, the
specific issue of resolving situations related to pric-
ing these products remains open.

A study by Ho et al. (2024) presents an interesting
analysis of the dynamics of technology emergence
in innovation networks. The researchers argue
that studies representing innovative events solely
on a linear calendar time scale cannot capture the
causal relationships, the importance, and the con-
vergence of innovative intermediaries.

Thus, integrating insights from these studies could
potentially contribute to a more comprehensive
understanding and approach to pricing strate-
gies for industrial “technology-push” innovations,
taking into account both governmental policies
and the dynamics within innovation networks.

A study of the existing developments among sci-
entists and practitioners in the field of industrial
“technology-push” innovations suggests that there
are currently no methodological approaches that
provide a sound basis for pricing such products
in relation to customer sensitivity to their tech-
nical parameters. Despite numerous models and
methods aimed at justifying prices for innovative
goods, specific methodological foundations for in-
dustrial “technology-push” innovations remain
underdeveloped. These innovations are character-
ized by complex dynamics, including high initial
investment costs, uncertain market acceptance,
and evolving competitive environments, which
make their pricing particularly challenging.

Thus, while many methods have been proposed
for pricing innovative goods in general, there are
still no sufficient methodological foundations for
industrial “technology-push” innovations. The
central challenge is to create a price-determining
model that incorporates both the technological
parameters of R&D results and customers’ price
sensitivity. Addressing this gap defines the scien-
tific contribution of the present study and sets the
stage for the following methodological framework.

http://dx.doi.org/10.21511/im.21(4).2025.03



1.3. Methodological approach:
development of a model using
PSM

Accordingly, the aim of this study is to develop a
price-determining model for industrial “technol-
ogy-push” innovations based on consumer price
sensitivity. Such a model is expected to support in-
ventors and industrial marketers in better under-
standing pricing mechanisms within the indus-
trial innovation ecosystem and in setting appro-
priate price levels for industrial “technology-push”
innovations.

To achieve this objective, the following working
hypothesis is proposed: in order to clarify indus-
trial customers’ requirements and expectations,
Price Sensitivity Measurement (PSM) analysis
can be applied. This method will enable industri-
al marketers to determine the boundaries of the
market price range with sufficient accuracy and to
generate alternative pricing options for industrial
“technology-push” innovations.

Proving hypotheses involves several tasks, in
particular:

o to create the price-determining model for in-
dustrial “technology-push” innovations, tak-
ing into account the price sensitivity of the
consumer to their technical parameters;

o to develop an algorithm for implementing
the PSM analysis into the price-determining
model for industrial “technology-push” inno-
vations, we validated this model by using the
example of the industrial “technology-push”
innovation - the technology for interferomet-
ric determination of the refractive index of
crystalline materials in the optical range.

The essential tool we will use in our study to de-
velop a price-determining model, considering the
price sensitivity of industrial consumers to techni-
cal parameters, is the consumer-oriented method
known as Price Sensitivity Measurement (referred
to as PSM analysis).

Previous experience with PSM analysis has

proven its effectiveness and yielded promis-
ing results in the price-determining process in

http://dx.doi.org/10.21511/im.21(4).2025.03
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the B2C market (Chukhray & Bespalyuk, 2012).
The authors provided research based on PSM
analysis in pricing a new dosimeter by the Lviv
Scientific and Production Private Enterprise

“Sparring-West Centre” in 2012. In this case,

PSM analysis resulted in pricing decisions that
maximize profitability by balancing price with
demand elasticity and cost considerations in the
market for individual dosimeters. In the case of
pricing on an innovative Ukrainian Master’s de-
gree Program in 2022, the PSM analysis helped
the authors gain a competitive advantage by
identifying pricing strategies that differentiat-
ed the MBA program from competitors and at-
tracted students based on perceived value rather
than price alone (Halkiv et al., 2022).

The idea behind the PSM method is that a price
for a product should be set at a level at which
the majority of consumers (experts) will con-
sider it neither too high nor too low. After all, if
the price is too low from the point of view of the
consumer (expert), they may doubt the quality
of the product (inconsistency of product param-
eters) and, as a result, refuse to buy it.

The PSM method allows us to determine the
boundaries of the market price range with suf-
ficient accuracy and offer different options for
innovations. Setting the optimal price helps to
ensure stable market positions and high profit-
ability. The level of the product’s price increases
or decreases depending on the manufacturer’s
strategy, market specifics, competitive environ-
ment, and, of course, the functional and cost
properties of the product itself. The authors
combined PSM analysis with other research
methods and sources of information to obtain
a comprehensive understanding of consumer
preferences, evaluate product features, and in-
form strategic decisions in marketing, product
development, and pricing.

2. RESULTS

In this part, the results are outlined step by step
in accordance with the research subsections. This
structure highlights the internal logic of the study
and demonstrates how each stage contributed to
addressing the overall research objective.
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2.1. The algorithm of the price-
determining model for industrial
“technology-push” innovations
based on the consumer price
sensitivity

The authors developed a price-determining mod-
el for industrial “technology-push” innovations
based on consumer price sensitivity. This model
comprises two key components: a price-determin-
ing process and setting the optimal price for in-
dustrial “technology-push” innovations, based on
consumer price sensitivity. Figure 1 illustrates the
price-determining process and the setting of pric-
es for industrial “technology-push” innovations,
based on consumer price sensitivity.

The study has shown that the price-determining
model should be developed based on a combi-
nation of cost-plus and competitive approaches.
These approaches will ensure the comprehensive-
ness of the assessment: on the one hand, the cost-
plus pricing approach allows setting a lower price

Input data (producer's cost estimate; market
research; study of competitive analogues;
modeling of income and expenses of future
periods, etc)

limit below which the price of an industrial inno-
vation cannot be set, and on the other hand, the
competitive pricing approach helps to put a price
that will justify the place of this innovative prod-
uct in the industrial marketplace.

Theresearch on pricing approaches (Chukhrayetal.,
2022) has shown that the income pricing approach
is not effective for innovations at the earliest levels
of technology readiness (TRL 4-6). Innovative in-
dustrial products that originate from laboratory re-
search carry a high level of risk and uncertainty.

In this research, the authors considered “tech-
nology-push” innovations from the perspective
of further determining consumer price sensitiv-
ity, which led to several challenges: 1) a high level
of innovativeness can introduce uncertainty into
pricing models; 2) adoption barriers; 3) a high
level of risk associated with innovative industrial
products stemming from laboratory research.

All these challenges can make the price-determin-
ing process more challenging due to the uncer-

Taking into account the correlation of
the price (cost) of industrial
“technology-push” innovation by
different methods

Start
EERMETT E 1D price approach Domir of methods Dominance of the area of cost
(cost) of industrial 1. Selection of industrial D} ot approacn | approsch mathocs
“technology-push” “technology-push” ) )
[RRelzEerNakinaRtSMll —>|  innovation pricing models R A G e o
account the sensitivity of and methods (cost, : : gy-p! Price, un.
e GEmE) innovation according to the selected |
changes in its technical methods
parameters Cost approach J\
&

L

Options for the price |__—>
(cost) of the product

3. Calculation of the price

sensitvityof the consumer || by yenoge

Selection of the price (value) of the
product from the set of received
options, ts optimization according
to the manufacturer's criteria

The price is not satisfactory __J

~ manufacturer's requirements

4. Setting the price of industrial “technology-push”
i i ing on the price optimized by the

The price is satisfactory
- i 2 and the sensitivity of consumer demand
regarding the technical parameters of the product

J

Change in the level of sensitivity of

4. Setting the price
“(l:os!) of Industrla‘I‘
> ‘technology-push'
innovation

J

The price (cost) does not match
consumer readiness

(P1...Pn) of the product depending on
its technical parameters

Formation of the price range taking into
Variants of the price account the established sensitivity of the
(cost) of the product consumer to the technical parameters of

(P1...Pn) industrial “technology-push” innovation
Y
Modeling the market
Data (market perception of the established

price (value) of industrial
“technology-push” innovation

research using data
science tools, etc.)

— D

5. Market launch of industrial “technology-push” innovation

F The price (cost) meets the consumer's expectations
Note: *The sequence of applying the PSM method is detailed later in this article.

Ill

Figure 1. The price-determining model for industrial “technology-push” innovations based on
consumer price sensitivity

32

http://dx.doi.org/10.21511/im.21(4).2025.03



tainty, complexity, and lack of historical data asso-
ciated with innovative products. Therefore, setting
the right price for an industrial “technology-push”
innovation based on a combination of traditional
cost-plus and competitive pricing approaches is
insufficient. “Technology-push” innovations of-
ten bring unique value propositions to the market
that may not be adequately captured by cost-plus
or competitive pricing approaches. Understanding
the value the innovation delivers to customers and
pricing accordingly can lead to better alignment be-
tween price and perceived value. The price-deter-
mining process needs to be adaptable to industrial
customer preferences, which traditional pricing ap-
proaches may not adequately address. This consid-
ers the level of price sensitivity of the consumer to
the critical technical parameters of the innovation,
which may significantly impact its subsequent mar-
ket launch, commercialization, and diffusion.

2.2. PSM analysis in the price-
determining model for industrial
“technology-push” innovations

While cost-plus and competitive pricing approaches
provide valuable insights into pricing decisions, set-
ting the right price for “technology-push” innova-

1. Evaluation of market
prices for competitive
analogues taking into

account the level of their

technical characteristics

Start
The sequence of

application of the PSM
method

2. Establishing the gradation
of qualitative assessments of
the impact on the formation
of industrial “technology-
push” innovation price

Innovative Marketing, Volume 21, Issue 4, 2025

tions requires a more comprehensive and adaptable
approach that considers customer perceptions and
market acceptance. For this purpose, we decided to
use PSM analysis, which was described in Section 3.

PSM analysis is chosen for pricing on industrial
innovations because it provides valuable insights
into customer perceptions, quantitative analysis,
and competitive positioning, ultimately helping
companies to set prices that maximize profitabil-
ity and market acceptance.

An algorithm for implementing the PSM analysis
into the price-determining model for industrial
“technology-push” innovations is given further
(see Figure 2).

PSM analysis offers quantitative insights into
price sensitivity, enabling data-driven pricing de-
cisions. This helps avoid the subjectivity and bi-
ases that may arise with qualitative approaches to
pricing. PSM analysis also helped in understand-
ing how industrial customers perceive the value of
the innovation and how sensitive they are to price
changes. This understanding is crucial for setting
the right price that maximizes profitability while
ensuring the acceptance of industrial customers.

Data on the evaluation of competitive
analogues industrial “technology-push”
innovation

Formation of the range of
prices (values) of industrial
“technology-push”
innovation

Determination of the
optimal number of price
levels

3. Determining the signs for which
the PSM-analysis (XYZ-analysis)
will be carried out in the future

XYZ analysis. Grouping of features by
the value of the quadratic coefficient
of variation

4. Generation of the function of the
dependence of the change in the price of
industrial “technology-push” innovationon
the change in qualitative assessments of
the impact on its formation. Calculation of

partial derivatives

Determination of the change in
the price of industrial
“technology-push” innovation,
depending on the change in its
technical characteristics

5. Questionnaires (the key element is
determining the price range at which
consumers are willing to purchase
industrial “technology-push”
innovation)

Formation of the range of

6. PSM analysis and interpretation of
results

prices (values) of industrial
“technology-push” innovation

The price (cost) does not match
consumer expectations

The price (cost) corresponds
Commmmm O e )
consumer expectations

Figure 2. An algorithm for implementing the PSM analysis into the price-determining model

Ill

for industria
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technology-push” innovations
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2.3. Validation of the price-
determining model for industrial
“technology-push” innovations
based on the consumer price
sensitivity

The research’s last task was to adjust the authors’
price-determining model. We have effectively
validated this pricing model, ensuring it is ro-
bust, accurate, and capable of achieving the de-
sired objective in industrial market conditions,
as demonstrated by the technology for interfer-
ometric determination of the refractive index of
crystalline materials in the optical range.

The research began with a PSM analysis. A
sample of respondents was selected from ex-
perts who could potentially decide to purchase
a device for interferometric determination of
the refractive index of crystalline materials in
the optical range to conduct the survey. These
are enterprises and research institutions whose
business is interferometry. An example of a
questionnaire developed to determine the price
sensitivity of experts is shown in Figure 3.

It is proposed to use a questionnaire with four
questions for the survey, where industrial re-

innovations

of refraction of opiles materisls

spondents need to choose from the proposed
price range: too cheap offer (as a result, refusal
to purchase due to doubts about the quality and
parameters of the industrial innovation); inex-
pensive offer (successful purchase); not cheap of-
fer (expensive, but if possible, the decision to
purchase the innovation will be positive); costly
offer (refusal to buy).

Table 1 presents the evaluation results and mar-
ket prices for competitive analogues of the de-
vice used for interferometric determination of
the refractive index of crystalline materials in
the optical range. The minimum price on the
market is available from NanoFocus AG (x_ )
and amounts to USD 3.56 thousand. The price
of the device is USD 3,560.

As we can see, the device of this company is sig-
nificantly inferior in technical parameters to the
author’s device (developed at Lviv Polytechnic
National University), especially in the third,
fourth, and seventh features, which are record
high in the author’s device compared to the
competitors and, according to the data in Table
2, have a substantial impact on the formation of
the price of the R&D result. The company Carl
Zeiss set the market’s maximum price (xmax) at
USD 21,000.

The PSM method for industrial "technology-push’

The deranmunafion of ihe price of the dedice for inferferomelnic defermination of the wder of crystaline malesals

rafraction in fhe opfical range depending on the level of passihinty of conducting an express analysis of the index

What is the Favorable price of the device, in your opénion? 2

5,010 thousand USD af the parameter kvel 3.8-4.69

4.035 thousand USD gt the parameter level 4.7 - 5.58

10,635 thousand LISD &t the paramstar level 550 - 647

12710 thousand USD-at the parameter leswel 548 - 7.

Sl

16 T35 thoussnd LIS &1 the parameter level 7.37 - B 25

19,635 thousand LISD at the paramster level 8.26-9.14

Figure 3. Questionnaire for determining the level of price sensitivity of experts regarding the device
for interferometric determination of the refractive index of crystalline materials in the optical range
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Table 1. Results of estimation of technical and economic parameters of competitive analogues of
the device for interferometric determination of the refractive index of crystalline materials in optical

(European enterprises)

Enterprises
; ; o
s g B £
a w S < e a 2 2 ] A )
a . uthor’s
Parameters 2 g 23 5 3 3 g £ B2 device
< h 2gE 8 = 2 > c 8!
0 o 2 €06 =% H © = w o
c x~ © 2 o o H
@ = S o © » (7] ‘
-3 2 8— 3
[
}. ngtware that alloyvs ypu to receive results 71 71 39 73 33
in digital form andu\'/‘!‘s“L'Jﬁa”I‘lze data i o T
2. Compactness and precision of the device 79 79 93 74 89
manufacturing elements T ' ' ’ ’
3. Possibilities to measure plane-parallel and 6.9 70 39 33 91
non-plane-parallel (wedge-shaped) samples T ' ' ' '
4. Highly accurate refractive index
measurements at a given wavelength in the
visible range; refractive index measurement 6.5 63 o1 8.9 o1
accuracy (up to five decimal places) ¢ ¢+ o
S. I\/Ieas‘urementA of refrgcnve |nAd|ces of 33 47 59 50 6.5
isotropic and anisotropic materials ¢ 7 . 7 T
6. Taking into account the refractive index of
the environment in which the prototype is 5.1 5.9 8.3 7.2 5.4 53 8.2
located e
7. P_053|b|l|ty qf rapid an_aly5|s of refractive 53 58 49 38 81 3 70 6.1 91
indices of optical materials B N R S SR
Price, thousand USD 10.42 3.56 9.18 12.45 § 21.0 i 1524 13.58 : 20.04
Table 2. Grading of qualitative assessments of m=1+3.302591gn
the impact of an innovative industrial product on ' (1)

price setting

Grading of impact Characteristic meaning (range

assessments 1...9.9), points
The weakest impact : 1.0-1.9
Weak|mpact BT SO 20_39
Averageimpact 40-59
Significantimpact 6.0-79
‘Strong impact 8.0-99

Let’s discuss the features related to the accuracy
and specificity of measurement. Only the fourth
feature is comparable to the author’s device, while
the other two are inferior. However, a deeper
analysis reveals that the characteristic consumer
characteristics (the first and second features) are
inherent in the most expensive device on the mar-
ket and are slightly superior to the original. At the
same time, the price difference between them is
only 5%.

Roughly, the optimal number of price levels is de-

termined using standard procedures, including
the Sturgis formula:

http://dx.doi.org/10.21511/im.21(4).2025.03

=1+3.302591g36 = 6.1398,

where 7 is the population size (thirty-six enterprises
competing in the European market, including the
author’s development of Lviv Polytechnic National
University; m is the number of intervals. Thus, six
intervals were taken for further calculations.

The step (value) of the interval will be:

o= 21-3.56

m 6
=2.9 thousand USD.

To determine which attributes should be used for
PSM analysis, we will first conduct an XYZ analy-
sis (Table 3), which measures the degree of varia-
tion of an attribute from its mean value by calcu-
lating the coefficient of variation.

The quadratic coefficient of variation (3) and stan-
dard deviation (4) is calculated by the expressions:

v, =Z.100%,
X

®)
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4

where 7 is the number of companies competing in
the European market (n = 9); x, is the value of the
attribute for different manufacturers; x is the aver-
age value of the attribute.

The next step is to group the features by the value
of the squared coeflicient of variation. This stage
is poorly formalized. In the scientific literature,
there is a relatively significant difference of opin-
ion regarding the recommended numerical values
of the boundaries for groups X, Y, Z. Thus, Bek
(2003) proposes the following division of groups
according to the degree of homogeneity of the
population under study: group X - coefficient of
variation less than 10% (insignificant variation);
group Y - coeflicient of variation from 10% to 30%
(average variation); group Z - coeflicient of varia-
tion over 30% (significant variation).

However, the researchers often define groups as
follows:

o group X includes goods (services, technolo-
gies, etc.) with a coeflicient of variation of less
than 10%;

o group Y includes goods with a coefficient of
variation from 10% to 25%;

o group Z includes goods with a coefficient of
variation of more than 25%.

« The interpretation of the division into groups
according to the XYZ analysis in this paper is

as follows:

o group X - shows stable estimates of features
and high accuracy in forecasting their impact
on price formation;

o group Y - shows variable estimates of the fea-
tures and average accuracy of forecasting their
impact on price formation;

o group Z - shows heterogeneous estimates of
the features and low accuracy in forecasting
their impact on price formation.

The results of the XYZ analysis of the accuracy of
forecasting estimates of the impact on innovation
formation are presented in Table 3.

It is advisable to conduct additional analysis due to
the significant variation in the scores for the fifth
and seventh attributes. As can be seen from Table
1 and Table 2, the impact on the price of the uni-
versity device is significant (for the fifth attribute)
and strong (for the seventh attribute), and in both
cases, the highest among competitive analogues.

According to the fifth feature:

o Interval step (size) h = (x
3.2)/6 = 0.55 points.

-x, J)m=(6.5-

max

o Intervals: [3.2 — 3.75); [3.75 — 4.3); [4.3 — 4.85);
[4.85 — 5.4); [5.4 - 5.95); [5.95 - 6.5].

According to the seventh feature:

« interval step (size) h = (x
3.8)/6 = 0.89 points,

-x, )Im=(9.1-

max

Table 3. The results of the XYZ-analysis of the accuracy of forecasting estimates of the impact on the

formation of the innovation

Qualitative assessments of the signs of influence

Average, Average,

Ne | on the price formation of R&D results at different | Sum |~ . | Dispersion |, © V,% | Groups
European enterprises, points points points
1...82 74 717189 73 67 59 83 1669 743 . 0736 086 1154 Y. .
2 : 93 : : 89 734 : 816 0.596 0.77 9.46 X
L3 83 o1 682 758 1397 | 118 1560 Y
A 91 91 | 662 . 736 L.as7 122 1658 1 Yo
5 5.9 : 65 | 406 @ 45 1.197 1.09 24.25 %
L6 983 72 54 53 82 566 629 1532 124 1968 Y
7 181:82 70 61 91 583 648 2.711 165 2542

Note: *the fifth feature is more inclined to group Z, according to the calculated coefficient of variation.
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o intervals: [3.8 - 4.69); [4.69 - 5.58); [5.58 -
6.47); [6.47 - 7.36); [7.36 — 8.25); [8.25 - 9.14].

Using the empirical method, we generate a function
of the dependence of the change in the price of R&D
results on the change in qualitative assessments of
the impact on price formation (expression (5)).

Y =0.11x,+0.17x, +0.11x, +0.18x,
+0.12x, +0.17x, +0.14x,,

©)

where x; x, — accordingly, the values from the
first to the seventh features.

The weights of the indicators are substantiated
based on the results of the study on the device for
interferometric determination of the refractive in-
dex of crystalline materials in the optical range, as
presented by Chukhray et al. (2022).

We will use the method of calculating partial de-
rivatives, as it allows us to index some parameters
while considering the impact of changes in oth-
ers. Thus, the partial derivative, for example, for
the fifth technical attribute, will show how the
resultant attribute (the price for innovation) will
increase depending on the change in the factor at-
tribute (measurement of refractive indices of iso-
tropic and anisotropic materials). Similarly, let us
apply a partial derivative for the seventh charac-
teristic (the ability to rapidly analyze the refractive
indices of optical materials). The partial deriva-
tives for the fifth and seventh features are shown
in expressions (6) and (7):

Oy

=0.12-Ax
=g , ©)
94
=0.14- Ax.
ox[7] @
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Since this study determined that the attributes
grow evenly, the price change for the fifth attri-
bute will be USD 0.55 thousand or $550 in each
interval, and for the seventh characteristic, USD
0.89 thousand or $890 in each interval.

Table 4 shows the results of calculating partial and
total derivatives for two attributes. The price for
stepwise changes in the attributes was determined
at the midpoint of each initial price interval, with
the addition of the change in value corresponding
to the change in the attribute.

With the scale shown in Figure 3, respondents
were asked the next three questions:

1. What is the favorable price of the device, in
your opinion?

2. What price is expensive for the device, but you
will buy it?

3. What is the price of the device that is too high
and you will refuse to buy it?

Respondents can give one answer to each question
or leave the question unanswered. This explains
the difference in the total number of votes for the
first and last blocks.

The study’s results are summarized in Table 5,
which reflects the respondents’ perception of each
item on the price scale, compared to the level of
technical parameters according to the seventh fea-
ture, which has the most dynamic impact on price
changes.

We divided the columns into four large blocks
according to the proposed price characteristics.
Each of them consists of three columns:

Table 4. Changes in the price of a device for interferometric determination of the refractive index of
crystalline materials in the optical range, depending on changes in its technical characteristics

Price, thousand USD Price per step change

Price per step change

Price for stepwise simultaneous change

X, of x, and x;
[3.6— 646) O L S 5 :201
[6.46 —9.36) 7.976 8.101
036-1226) . 1081 Lawoon
[12.267 15:‘1‘6) """""" 13.71 13901 """"""
[15.16 — 18.06) 16.61 16.801
[18406 — 210] """""" 1951 . 19e3s T ié.701 """"""
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Table 5. The results of the price perception survey for a device for interferometric determination
of the refractive index of crystalline materials in the optical range (according to the PSM analysis)

“If it’s too cheap, we’'ll

“Good purchase”

i “It’s expensive, but the | “It’s too expensive —

refuse” purchase will happen” we’ll refuse”
Price(m), — o & . T o - R ) - T . o - . o
thousand oo £ EX g. £ EX S. L £X ¢ £ £
uso  £28 Ex ?E,g:,.g.gg:‘go\{ 35 F£28 8® 3% £885 §8¥ 3%
375 5§ 57 58 357§ E5 37 &5 Ef
N n o] c »n 3 c n o c n o]
...5010 G 101 . 78 . 100 > 4 3 I T
L8035 22 28 2
.. 10.935 N . 62 L ..
L3710 s LA S 29 I .
38735 10 I
19635 S .86 ; 100
Sum 100 130 100

o The total number of votes for each price in a
given characteristic.

o 'The structure of votes as a percentage of the
total (in our case).

o The structure calculates the cumulative share
by adding the value from the previous row to
the sum.

o Unconventionally, for the blocks “Too cheap —
refuse” and “Successful purchase,” the calcu-
lation of cumulative shares is made in the re-
verse order (starting from 100%), subtracting
each subsequent stage.

mination of the refractive index of crystalline ma-
terials in the optical range (the sample was formed
based on (Research institutions in Ukraine, 2024).
For the first and last blocks, we received 129 re-
sponses, which is a relatively high number and
quite representative of the results. In practice, for
some experts or decision-makers, there may not
be a price that is too cheap or too expensive.

The results are graphically illustrated in Figure 4.

As you can see from it, the four curves have sev-
eral intersection points, but we are interested in
only four of them, which interpret the results of
the study in this way:

The results shown in Table 5 are based on the study 4. The point of intersection of the curves “Too
of the opinions of 130 business entities — potential cheap - refuse” and “Expensive, but the pur-
consumers of the device for interferometric deter- chase will take place” reflects the point of mar-
Source: According to the authors’ investigation.
120
—®—Too cheap, let's give it
100 up
X
g 80 —@—Purchase
ki
> 60
S
3 20 Expensive, but the
purchase will take
lace
20 ' : !
Very expensive, let's
: \V —__o refuse
0.000 5.000 10.000 15.000 20.000 25.000

Price, thousand UAH

Figure 4. The graph of the PSM-analysis curves of the device for interferometric determination
of the refractive index of crystalline materials in the optical range
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ginal cheapness of the product (PMC - Point
of Marginal Cheapness). This point represents
the lower price threshold, as the number of
buyers (experts) who doubt the quality of the
innovative product will increase if the price
drops below this level, and they will therefore
refuse to buy.

5. 'The intersection of the curves “Expensive, but
the purchase will take place” and “Successful
purchase” gives a point called the Indifferent
Price Point (IPP). At this price point, the pro-
portion of respondents who consider a prod-
uct or technology inexpensive is equal to
those who perceive it as expensive.

6. The intersection of the curves “Too cheap - re-
fuse” and “Too expensive — refuse” gives the
OPP (Optimum Price Point). At this point,
people are least likely to accept an innovation
because the price is too high or too low. At the
same time, it allows the company to get addi-
tional profit from the transaction compared to
other price options.

7. 'The intersection of the curves “Too expen-
sive — refuse” and “Successful purchase” gives
the point of marginal costliness (PME - Point
of Marginal Expensiveness). If the company
puts a price for an innovative product close to
or higher than the PME, most customers will
refuse the offer, considering it unacceptable.

Excel does not provide a way to determine the in-
tersection of two lines or curves, so we must calcu-
late it mathematically. We find the adjacent points
by intersecting two segments. We find the equa-
tion of two lines passing through two points using
expression (8):

X% _ V=W
X=X V2N
Equate the two equations to find “x” (the abscissa

of the intersection point). You do not need to find
the ordinate of the intersection.

)

So, to find the optimal price (OPP), you should first
substitute the coordinates of the segment belong-
ing to the Too Cheap to Pass curve into the equa-
tion of the line passing through the two points: A
(x;y,) and B (x; ).

http://dx.doi.org/10.21511/im.21(4).2025.03
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A (10.935; 10) and B (13.835; 4):
x-10.935  y-10
13.835-10.935 4-10

We get the first linear equation: y = -2.07x + 32.62.
After that, we substitute the coordinates of the
segment belonging to the “Too expensive — re-
fuse” curve into the equation: C (10.935; 4.0) and
D (13.835; 6.0):

x-10935  y-4
13.835-10.935 6-4

We obtain the second linear equation: y = 0.69x
- 3.54.

©)

(10)

Equating the two equations, we get:
o —2.07x+32.62 = 0.69x - 3.54.
o x=USD 13.102 thousand.

We find the prices similarly: PMC = USD 6,918
thousand, IPP = USD 12,967 thousand, PME =
USD 16,141 thousand. It is worth noting that the
median (average market price) may sometimes
be higher than the optimal price. This may in-
dicate that one or more market leaders set high
prices. However, in our case, the OPP is higher
than the IPP.

The optimum price (OPP) for the device for in-
terferometric determination of the refractive in-
dex of crystalline materials in the optical range,
depending on the change of technical parame-
ters, at the point level [6.47 — 7.36] of the seventh
feature “the ability to conduct a rapid analysis
of the refractive indices of optical materials” is
USD 13.102 thousand. The average score of the
seventh attribute is USD 13.102 thousand. Thus,
we can observe a significant level of the seventh
characteristic at a price slightly higher than the
market average. Raising the character’s level
and the price will create the effect of “excessive
quality.”

Validating the pricing model using historical data
in Table 6 enables us to compare its predictions
with actual outcomes, thereby assessing its accu-
racy and reliability. If the model accurately pre-
dicts past performance, it is more likely to per-
form well in future scenarios.
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Table 6. Validation of the range of prices for the industrial innovative product due to the dynamics
of consumer price sensitivity to the seventh technical parameter of the innovative product

Price level according to PSM- : The level of the

analysis, thousand USD

Influence of a technical
. technical parameter : parameter on price formation ;| parameter on price formation

Influence of a technical

6918 PMC (Point of Marginal 469-5,58 Weak
ChEADNESS) oot ettt
1297 IPP (Median Price) 647-73 Crucial
13102 OPP (Optimal Price) 647-73 Crucial
16,141 PME (Point of Marginal 736-825 Strong
Cost)

Thus, the model enables the precise determination
of the market price range boundaries for the in-
novative product. Marketers can use this to gen-
erate different price options for innovative indus-
trial products from which to choose the optimal
one. In our calculation, this range is USD [12,967
- 13,102] thousand.

Price sensitivity analysis offers valuable insights
into how customers perceive and respond to
changes in pricing. By integrating this informa-
tion with traditional pricing methods, industrial
marketers can gain a deeper understanding of
customer preferences and the relative importance
of price compared to other factors, such as the fea-
tures of industrial innovations developed in labo-
ratories that are not adapted to the requirements
of the industrial market. As a result, the authors’
method enables the determination of the bound-
aries of the market price range for an innovation
with sufficient accuracy.

3. DISCUSSION

1. This study’s results raise a discussion of sev-
eral of the authors’ generalizations and
considerations.

2. Testing a pricing model involves evaluating its
effectiveness in achieving specific objectives
and ensuring it performs well under various
scenarios. Testing the authors’ price-deter-
mining model under various scenarios is cru-
cial to evaluate its robustness and flexibility.
This could include testing the model’s perfor-
mance under market conditions, competitive
landscapes, and pricing strategies. Compared
to previous studies that focused mainly on
consumer markets or simplified industrial
cost models (e.g., cost-plus pricing or compet-
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itive benchmarking), our approach highlights
the importance of testing industrial innova-
tions under diverse market scenarios, thus ex-
tending the scope of prior research.

Pricing on innovative industrial products
can vary significantly based on several fac-
tors, such as the uniqueness of the prod-
uct, the value it offers to customers, produc-
tion costs, market demand, competition, and
overall business strategy. The model requires
further study of the price sensitivity of differ-
ent categories of industrial consumers. Each
such category is characterized by peculiari-
ties that will determine different results when
assessing the level of price sensitivity. Earlier
research often treated industrial demand as
relatively homogeneous, whereas our findings
underscore the need to differentiate consumer
groups by their sensitivity levels. This distinc-
tion advances beyond prior work, where the
heterogeneity of industrial customers was in-
sufficiently explored.

While earlier models often emphasized either
technical attributes or general market bench-
marks, our study shows the value of integrat-
ing price sensitivity analysis with traditional
pricing methods in industrial contexts. This
creates a more comprehensive framework, fill-
ing a gap left by previous research. The authors’
model can be tested on consumer and indus-
trial markets. Additional research should be
conducted to identify several adjusting indica-
tors that would enable specific market factors
to be taken into account in the pricing of in-
dustrial innovations planned for the relevant
market. The authors’ price-determining mod-
el focuses on product attributes and features,
while overlooking broader contextual factors
that influence consumer preferences, such as
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brand perception, industrial market dynamics,
or situational factors. Failing to consider these
factors can limit the accuracy and relevance of
the proposed price-determining model.

Integrating traditional pricing methods with price
sensitivity analysis provides industrial marketers
with a comprehensive approach to determining
prices. By leveraging the strengths of both tech-

Innovative Marketing, Volume 21, Issue 4, 2025

niques, companies can make more effective pric-
ing decisions for launching “technology-push”
innovations that enhance profitability, customer
value, and competitive positioning in the market.
Thus, compared with prior studies, this research
contributes by bridging cost-based and compet-
itor-oriented approaches with price sensitivity
analysis, offering a new framework for industrial
“technology-push” innovations.

CONCLUSION

A price-determining model for industrial “technology-push” innovations offers a structured approach
to evaluating the commercial viability of R&D outcomes. By integrating traditional cost-based and
competitor-oriented pricing with price sensitivity analysis, the model addresses the complexity of align-
ing technical value with consumer willingness to pay and offers practical guidance for optimizing pric-
ing strategies in industrial markets.

1. Traditional pricing methods focus on cost-plus and competitor-based pricing, which may not fully
account for customer willingness. Price sensitivity analysis helps identify price points that maxi-
mize revenue or profit by considering customer demand elasticity and price thresholds. By integrat-
ing these insights into traditional pricing models, businesses can develop more effective pricing
strategies tailored to customer preferences and market dynamics. By understanding customer price
sensitivity and competitor pricing strategies, businesses can better position themselves within the
market. Integrating price sensitivity analysis with traditional pricing methods allows companies to
assess the potential impact of price changes on their competitive position and adjust pricing strate-
gies accordingly. This enables businesses to maintain or enhance their competitive advantage while
maximizing profitability.

A valuable scientific and practical outcome of this study is the development of a model for valuing R&D
results, which enables the consideration of the consumer’s price sensitivity to the technical parameters
of the R&D result. This helps to balance the potential benefit of the value received by the consumer from
the technical parameters of the R&D result with their ability to purchase this product. The cost assess-
ment of R&D results, concerning the price sensitivity of consumers, justifies their cost at a significantly
higher level of quality. It opens up prospects for further development of scenarios for the market’s prod-
uct development.

2. 'The above result is achieved with the help of the PSM method used in the model of R&D results
valuation described by the author. This method enables the determination of the boundaries of the
market price range for a product with sufficient accuracy. Marketers can use it to generate different
price options for R&D results, from which to choose the optimal one. The increase or decrease in
its level will depend on the manufacturer’s strategy, market specifics, competitive environment, and
functional and cost properties of the product itself.

By strategically combining multiple pricing approaches, we created a nuanced pricing model that maxi-
mizes value for both participants of innovation processes: an industrial inventor and an industrial cus-
tomer. To reach that outcome, we should incorporate elements of competitive pricing, where pricing is
based on comparing the vital technical characteristics, with cost-plus pricing, which ensures that costs
are adequately covered and profitability is maintained. Balancing the competitive proposition with the
cost structure will help us determine optimal pricing levels.
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A promising avenue for further research is the integration of PSM analysis with advanced data analyt-
ics and machine learning methods, which would enhance the precision of estimating customer price
sensitivity and provide a more robust foundation for pricing decisions in dynamic industrial markets.

The proposed price-determining model aligns with the concept of open innovation, the principles of the
Fourth Industrial Revolution, and the modern transfer and commercialization of industrial “technolo-
gy-push” innovations.
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