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TRANSNATIONAL COMPANIES’ PRODUCT DEVELOPMENT IN INDUSTRY 4.0

PO3POBKA IMPOJYKTY TPAHCHAIIIOHAJIBHUMHU KOMITAHISAIMHA
B YMOBAX THJIYCTPII 4.0

The article deals with the features of product development of transnational companies in the conditions of the Fourth
Industrial Revolution. The main trends of changes in the product life cycle in conditions of uncertainty and risks are highlighted.
The need for new scientific approaches to determining the product development strategy of transnational companies in the
context of Industry 4.0 is emphasised. The process of product development based on the needs, wants, and wishes of customers
has gained attention since the shift of the main focus from direct production to the causes of consumption, the manifestation of
utility, and the marginal utility of the product. This process is important for determining the ways of increasing the efficiency
of TNCs " activity in the conditions of Industry 4.0. The main fields of product development in the conditions of Industry 4.0 are
highlighted in the article. The existing scientific approaches to the evaluation of the changes of product life cycle are analysed.
The important task to assess these opportunities using the examples of transnational companies is interpreted in this research.
The phenomenon of transnational companies increasing the length of product life cycle when using the capital expansion
on the markets of other countries is described in the article. The advantages of cooperation between startup companies and
transnational corporations are identified. It is noted that the speed of product scaling is increasing under the conditions of the
Fourth Industrial Revolution, this statement is especially true for new products in the field of information and communication
technologies. The key performance indicators and preferences of the transnational companies in product development are
presented. The digital transformation of companies combines numerous initiatives for advanced analysis, cyber security,
digitalization, automation, and communication in the development of Industry 4.0 elements is discussed. New principles of
transnational companies” product development in the conditions of Industry 4.0 are reflected.
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Revolution; needs, wants, and wishes of customer.

Y emammi poszenadaromucsa ocobausocmi po3podku npooykmy mpaHcHAYIOHATbHUMU KOMRAaHiamu 6 ymosax Hemeepmoi
nPOMUCIO60T pesontoyii. Buceimieno 0CHOGHI MeHOeHYil 3MIH Y JICUMMEBOMY YUKIL MOBApy 6 YMOBAX HeBU3HAUEHOCHI
ma pusukie. Iliokpecnoembcss HeoOXIOHICMb HOBUX HAYKOBUX NIOX00i6 00 BUSHAYEHHs cmpamezii po3poOKu NpooyKmy
MPAHCHAYIOHATbHUMU KOMNAanismu 6 Kowmekcmi Inoycmpii 4.0. Ilpoyec po3pobku moeapy, 3aCHOSAHUL HA HYHCOAX,
nompedax i NOOANCAHHAX CRONCUBAYLE, NPUBEPMAE YBA2Y NICIISL 3MIUEHHSA OCHOBHO20 AKYEHNY OCHIONCEHD 810 6€3n0Ccepedtbo
BUPOOHUYMBA 00 NPUYUH CHOICUBAHHS, NPOAGY KOPUCHOCHI ma ocobausocmell epanuiHoi kopucrnocmi moeapy. Lleti npoyec
6adCIUGUIL OISl GUSHAYEHHA WIAXIE NIOBUWEHHS epeKMUBHOCTI OiANTbHOCII MPAHCHAYIOHATLHUX KOMNAHIL 6 YMO8aX
Inoycmpii 4.0. ¥ cmammi euceimieno 0CHOBHI Xapaxmepucmuxu po3pooku npooykmy 6 ymosax Inoyempii 4.0. Ilpoananizosano
ICHYIOUI HAYKOGI NiOXO0U 00 OYIHKU ) 3MIHAX JHCUMMEBO20 YUKILY NPOOYKMY. Basciueum 3a80aHHSIM € OYIHIOBAHHS YUX
Modicnugocment Ha NPUKIA0Ax MpaHCHAYIOHATbHUX KOMAAHTN. Y cmammi onucano asuwje, Konu mpancHayioHanvHi KOMnAuii
30LI6WYIOMb MPUBANICMb  HCUMIMEBO2O YUKLY NPOOYKYIl npu excnaucii kanimany Ha puHKu iHwux Kpain. Busnaueno
nepesazu Cnignpayi Migjc Cmapman-KOMRAKisIMu ma mpancCHAYioHAIbHUMU Kopnopayiamu. BiosHauaemobcs, wo weuoKicms
Macwmadyeanus npoOyKmy 3poOCmac 6 ymosax 4emeepmoi npomuciosoi pegonioyii; ye meepodicens 0cobIuso cnpaseouso os
HOBUX NPOOYKMIE y 2any3i ihpopmayitino-komyrikayitinux mexnonoeit. Ilpedcmaesneni kKiouo6i NOKA3HUKU ehekmusrocmi ma
nepesazu MpaHCHAYIOHANbHUX KOMRAHIU Yy po3podyi npodykmy. Llughposa mpancghopmayis komnariti noeOHye 6 codi uucienti
iHIyiamueu wooo 600CKOHANCHO20 AHANi3y, Kibepbesneku, yupposizayii, asmomamusayii ma KOMyHiKayii npu po3pooyi
enemenmise Inoyempii 4.0. Y cmammi 6i0obpasiceno HO8I npunyunu po3pooxu npooyKmy mpaHCHAYIOHATbHUMU KOMAAHIAMU 6
ymosax Inoycmpii 4.0.

Knruogi cnosa: npodykm, po3pooka npooykmy, mpancHayioHaivHa komnawis, Indycmpis 4.0, scummeeuil Yuxi npooykmy,
Yemeepma npomuciosa pesonioyis, Hyxcou, nompeobu ma nooaxicants 3aMogHUKA.

Introduction. Many scientists and entrepreneurs have  Zozul ov. The main postulates of Industry 4.0 are described
been involved in the study of these issues. In particular, in [2; 3; 4]. The concept of a dynamic product life cycle
a generalized scheme of types and methods of marketing  having five characteristic zones is discussed in [5]. The
research in accordance with the stages of the innovative  concept of the international product life cycle is firstly
process of product development is given in [1] by Baz' and  found in the scientific research of Vernon [6] and then

© Olena Korohodova, 2021 193



«ExoHomiuHul sicHUK HTYY "Kuigcokuli nonimexHiyHul iHcmumym”s»

N2 19,2021

discussed by Haberler in [7] and is further developed in the
papers of Kyreev, for example [8]. Product development
features for startups are highlighted in [9; 5; 10]. Integrated
product development and dynamic product development
are articulated in [11].

Setting objectives. The goal of this research is
to identify the main fields of product development in
the conditions of Industry 4.0. The existing scientific
approaches to the evaluation of the changes of the product
life cycle are analysed in this article. It is also an important
task to assess these opportunities using the examples of
transnational companies. This should be reflected in the
creation of new principles of product development in the
conditions of Industry 4.0.

Methodology. An information base for the conducted
research is scientific articles, materials of periodicals,
official data of national and international statistics.
The methods used are: analysis and synthesis methods
based on a historical-logical approach, dialectical method
of cognition; logical and formal-logic methods for
evaluating the above theoretical foundations for defining
the new features of product development processes.
Comparison, generalization, synthesis, and graphical
description methods were used to systematize the data.

Research results. The main concepts of the product life
cycle were created not so long ago. Particular attention was
paid to product life cycle theory in the mid-20th century
when transnational entrepreneurial structures entered the
phase of capital expansion. This process causes the product
life cycle to increase its duration due to the appearance
of its international stages. But with the development of
technology, the economic cycles of production gradually
reduced in length. This situation stipulates the decrease in
the duration of the international product life cycle.

Onaninternational scale, goods in their life development
go through several stages. The concept of an international
product life cycle is originally found in the paper of Vernon
[6]. As a result of the study of transnational companies’
activities in the early second half of the 20th century,
the scientist noted that during the product life cycle its
suppliers to the international market may change. In this
case, the product also undergoes these four standard stages,

but the individual phases can be repeated within one cycle
depending on the forms of foreign economic activity of the
transnational structure and the type of market of the host
country.

Figure 1 demonstrates the functioning of the product
life cycle depends on the country's type. Transnational
companies can increase the length of the product life cycle
when it uses the expansion on markets of other countries.

As noted in [12] by Solntsev and Zozyl ov, there are
two types of commodity growth classification by criteria
“In the direction of increasing market share”: for a brand-
new product / service — release on the market of goods of
world / national novelty and for the new product / service
for the company — expansion of the product range within
the market. So, the international product life cycle has the
following structural logic (Fig. 2).

In each specific case, the strategy of building an
international product life cycle (synchronous, gradual,
proactive) is based on the choice of certain methods of
testing (different commodity, marketing, and information
and communication policy of a transnational company) [13].

The process of trade based on differences in tastes
and preferences of consumers in the context of the
4th Industrial Revolution is influenced by a number of
factors. Internal factors include cybersecurity, augmented
and virtual reality, cloud computing, and Big Data usage,
national production robots, historical territory development
factors, language features, religion, education level, family
traditions, work and leisure attitudes, social development
level. In the context of rapid scientific and technological
progress, there is a shortening of the life cycle of goods in
domestic markets. Transnational companies have the ability
to artificially extend the phase of the cycle by exporting
capital to countries with less advanced technology and,
conversely, shortening the product life cycle to encourage
consumers to buy new variations of goods.

Industry 4.0 is a type of production focused on the
combination of production processes and individual
stages of the product life cycle with the Internet-based
on the Internet of Things technology, as noted by Voitko
[3]. Today there is an increasing share of industries where
the beginning of the product life cycle is a need, that is,
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Figure 1 — A product life cycle for inventor's countries, developed countries,
and developing countries

Source: formed by the author based on [6, 7]
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Figure 2 — International product life cycle (6 stages)

Source: formed by the author on the basis of [6, 7; 8; 13].

a customer (see Fig. 3) Unlike the traditional product
development model, where novelties and marketing
activities are parallel processes, leading companies
today use models that consider the features of product
development and marketing as one element.

In the process of exploring new trends in product
development by transnational companies, product
development methods are of interest (Fig. 4). One of
the product development methods [11] is integrated
product development, which focuses on cross-functional
teams working together to fulfill a need-driven solution.
The first step is to find out the (customer's) needs, then to
find solutions — e.g. with the help of benchmarking existing
solutions in the market. The next step is to find the pros and
cons of different solutions to develop a solution that will
be the concept for the new product development process.
Typically, integrated product development focuses on
multifunctional teams that work together to meet demand-
driven needs [11].

Thus, the process of product development from
determining the customer's need to selling the product goes
through several stages, each within a specific functional
field [11; 14]:

— for design (product alternative study, product
principles, preliminary product design, changes for
production, final design);

— for production (evaluation of process type,
establishment of production methods, establishment of
production requirements, preparation for production,
proper production);

— for marketing, it is a requirement study, user survey,
market study, preparation for sales, proper sales [11; 14].

Dynamic product development has been developed
to be used for all kinds of product development starting

ELINNT3

conditions, to fulfill “needs”, “wants”, and “wishes” [11].
Impacts associated with a product during its life cycle can
be classified as embodied and active impacts, as noted in
[15]. Embodied impacts are caused during the realization
(manufacturing) of a product, while active impacts occur
during the use and post-use phases of a product life
cycle [16].

And the next method of product development based
on the conception of Lean production development [17]
which deals with the complete process from gathering and
generating ideas, through assessing potential success, to
developing concepts, evaluating them to create the best
concept, detailing the product, testing/developing it and
handing over to manufacture. With the beginning of the
Fourth Industrial Revolution and the rising efforts to realize
a smart factory environment, also product development has
to perform a substantial transformation [17; 18; 19]

The concept of smart manufacturing is closely
connected to knowledge-driven decision-making to
meet customers’ needs, wants, and wishes for new
products. Smart production development is based on new
technologies which refer to the combination of advanced
manufacturing capabilities and digital technologies to
improve the effectiveness of communication between
manufacturer and consumer [17; 18; 19].

It is of interest to define the influence of global problems
of Humanity (such as COVID-19) which changes the
approach to the definition of needs, wants, and wishes of
customers. As noted in World Bank site [20], the coronavirus
(COVID-19) pandemic has impacted both demand for and
supply of commodities: direct effects from shutdowns and
disruptions to supply chains, indirect effects as economic
growth stalls. Effects have already been dramatic,
particularly for commodities related to transportation.
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Figure 3 — A product life cycle in Industry 4.0 considering needs, wants, and wishes of a customer

Source: formed by the author based on [3; 6, 7; 14]

Product development methods are:

integrated product development;
dynamic product development;
lean product development;
smart product development;

etc.

Figure 4 — Beginning of the product life cycle is a need, that is, a customer

Source: formed by the author based on [16—19]

But we have another side of this situation. With
the onset of quarantine, most companies in industrial
markets quickly entered a mode of adaptation to the crisis.
The revision of budgets and capital investment programs,
with the process of suspending large new and long-term
contracts, ending current ones, and focusing on the most
priority changes, is a general and already common trend.
Manufacturers and distributors are adapting to these
changes, trying to understand new needs and respond
to them quickly. COVID-19 has introduced additional
incentives and requirements to accelerate the overall
digitalization of enterprises, as well as a better focus on
a range of technologies that provide social distancing,
remote monitoring, and control of management.

So, product development in Industry 4.0 has some
features:

— small-scale production using 3D-printing allows
adaptation of any product feature to the specific needs of a
particular consumer;

— the focus on flexibility and cost reduction in the
manufacturing process;

— generation and choice of the idea that is offered by
the customer;

— the product does not actually lose its competitive
advantage by meeting the specific individual needs of the
consumer.
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Customization in product development, manufacturing,
and promotion enable companies to adapt their product
life cycle model. This is especially important for startups.
The role of startups is growing [10]. Startups are identified
as a catalyst for innovative development in Industry
4.0, as startups are able to quickly develop new ideas
and technologies in new technology areas. The use of
Industry 4.0 tools already allows leading global market
leaders to uncover a wider range of potential business
opportunities. These factors will contribute to the
implementation of effective management activities in
transnational companies, which will ensure long-term
dynamic development of enterprises, encouraging them to
innovate in product development.

Conclusions. The article substantiates the need to form
the product development basis for the opportunities for
transnational companies’ development at the present stage
of implementation of the achievements of the 4th Industrial
Revolution. Elements of scientific novelty are closely
related to the constructive understanding of conceptual
provisions on the development of different parts of the
product life cycle. The application of Industry 4.0 tools
will allow businesses to unlock a wider range of potential
business opportunities. Future studies can further transform
the issues into determining factors that will contribute to
the implementation of effective management activities
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that will ensure the long-term dynamic development of integration by transnational companies in cooperation
enterprises, encouraging them to innovate and enhance  with startup structures. These directions of research will
international competitiveness. Further studies should aim  be developed by the author in the further creative process
to reach the latest methods of product development and  of scientific search.
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