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HauioHanbHOro TexHIYHOro yHiBepcuTeTy YKpaiHm
«KuiBCbKkMIA NONITEXHIYHUIA IHCTUTYT iMeHi Iropsi CikopcbKoro»

THEORETICAL FUNDAMENTALS OF MANAGEMENT

OF TECHNOLOGICAL DEVELOPMENT OF PHARMACEUTICAL
ENTERPRISES IN THE CONDITIONS OF ORIENTATION

ON THE INTERNATIONAL MARKET

TEOPETUYHI SACAOUN YIIPABIIIHHA TEXHOJNIOIN4YHUM
PO3BUTKOM ®APMALEEBTUYHUX NIANPUEMCTB
B YMOBAX OPIEHTALII HA MDKHAPOOHUU PUHOK

The article examines the concepts of management of technological development of production, its principles,
directions and key forms. The mechanism of technological development of export-oriented enterprise is defined
as a system of complementary internal and external resources of technological development management of the
enterprise, as well as tools for analysis and assessment of technological support of production, to develop a strategy
for market opportunities The considered process of management of technological development of the export-oriented
enterprise represents a sequence of stages providing development of the project of improvement of production
system directed on expansion of export and demanding attraction of human, material, innovation and investment
resources. The purpose of the article is to define and generalize the essence and principles of management of
technological development of the enterprise, to explore the tools of technological development of export-oriented
enterprise. During the study, the theoretical basis of management of technological development was considered in
its direction, which is the use of investment and innovation tools in the formation of financial processes to ensure
technological development and improvement and restructuring of technological support.

Key words: technological development management, technological development mechanism, technological
development process, export—oriented pharmaceutical enterprise.
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Y cmammi npoaHarnizoeaHo, Wo 8 yMosax MOCUNIEHHS KOHKYPEHUIi Ha ceimosomy chapmauyesmuyHOMY PUHKY
ma MpPUCKOPEHHSIM 8UMYCKY HOBUX ripenapamis, siki Kopucmyomscs nid8uWeHUM nonumom 8 ymosax naHoemii
COVID-19, suHukae HaesanbHa nompeba y nidsuweHHi egpekmusHocmi eupobHUYmMea 3a paxyHOK MexXHOI02i4YHO-
20 po38UMKY, 36inbUWEHHS eKkcriopmy ma nidsuweHHs1 skocmi npodyKuyii, xonpuseede 00 MO3UMUBHO20 8r/IUBY Ha
pe3ynbmamu pobomu nidnpuemMcmea K Ha HauyjoHarnbHOMY, makK i Ha 308HIWHLOMY PUHKaxX. Y cmammi po3ensHy-
mo KOHUenuji yrnpaesiHHs mexHomo0aiyHUM po38UMmMKoOM eupobHuymea, 020 MpuHUUNU, HarnpsiMu ma Kro4osi ghop-
Mu. MexaHiaM mexHomoeidHo20 po38UMKY eKCriopmoopieHMo8aHo20 MidNpueMcmea 8U3Ha4aemMbCs sIK cucmema
83a€MOOO0IMOBHIOYUX 8HYMPIWIHIX | 308HIWHIX pecypcie yrnpaerniHHA MexHOM02iY4HUM pOo38UMKOM nidnpuemMcmea,
a makox iHcmpymeHmie Or1s aHasnidy ma OUiHKU MexHOs02iyHo20 3abe3rneyeHHs1 supobHuymea. PosansHymul y
cmammi npoyec ynpaesriHHs MexHoI02i4HUM PO38UMKOM €KCrIopmMHO-0pieHMo8aHo20 nidnpuemcmea s8sie coboro
rnocnidosHicmb emariie, w0 rnepedbadarome pPo3pPObKYy nMpoekmy 3 800CKOHa/IeHHSI 8UPOBHUYOI cucmemu, crips-
MOBaHO20 Ha PO3WUPEHHS eKCriopmy ma 3asy4eHHs fII00CbKUX, MamepiaribHUX, iHHO8auilIHUX ma iHeecmuuyitiHuUX
pecypcie. Memoro cmammi € eUsHa4eHHs ma y3a2alilbHeHHs1 CymHocmi ma rnpuHyunie yrnpassiHHs mexHomno2idyHum
po3sumkom nidnpuemcmea, OOCIIOXKEHHS IHCMPYMEHMI8 MEXHO02i4H020 PO3BUMKY €KCropmoopieHmMosaHo20
nidnpuemcmea. [1id yac docnidxeHHs 6yno po3arisgHymo meopemuyHy OCHOBY yrnpaesiiHHS MeXHOI02iYHUM PO3-
8UMKOM, SKUU Morisieae y 8UKOpUCMaHHI iHeecmuuitiHo-iHHO8aUiUHUX IHCmMpyMeHmig y ¢hopMyeaHHi biHaHCO8UX
npouecie 051 3abe3rne4yeHHs1 MexHOM02i4HO20 PO3BUMKY, 800CKOHANIEHHS] ma pecmpyKmypusauii mexHosnoeidyHo2o
3abesrneyeHHs. BusHadeHo, wWo npoyec mexHomnoeiyHo2o po3sumky supobHuuymea nidnpuemcmea ckinadaemscsi
3 nocnidosHUx emariig, ceped AKUx: hopMysaHHs uinel ma suaHa4yeHHs1 3a80aHb MEXHOI02iYHO20 PO38UMKY 8U-
pobHUumMea; aHarli3 cy4yacHo20 CmaHy MEeXHOMO2iYHO20 OCHaWEHHS MiONpUEMCMea; 8U3Ha4YeHHs1 C8imoeux meH-
OeHUjill po3sumky 8i0nosioOHUX mexHonoeil ma eubip Halibinbw MPUUHAMHUX 0719 KOMMaHii; BUSHAYEHHST KITH0408UX
moxnugocmel nidnpuemcmea ma HeobxiOHUX pecypcie Orisi MexHOM02iYHO20 Po38UMKY 8UPOBHULMEea; ouiHKa 20-
moeHocmi 8UpobHUYOI cucmemu rnidnpuemcmaa 00 8rpPo8adKeHHsT 0bpaHux MexHooz2il; popMy8aHHS MPOEKMHOI
epynu ma po3pobka npoekmy mexHomo2iHyHo20 po38uUMKY 8UpPObHUYMEa; rnepesipka 8rnposadxxeHoi mexHomnoeil Ha
8i0rnoeiOHICMb MEXHIYHUM peaniaMeHmam ma xapakmepucmukam, peasisayis mpoekmy ma aHarsni3 pedynsmamis.

KnrouoBi cnoBa: yrpasriHHg mexHOo02i4HUM pO38UMKOM, MeXaHi3M MexHOI02i4H020 PO38UMKY, MPoyec mex-

HOJ102i4H020 PO38UMKY, EKCIIopMmMoopieHmosaHe chapmayesmuyHe nidrnpuemcmao.

Statement of the problem in general and its con-
nection with important scientific or practical tasks.
With increasing competition in the global pharmaceutical
market and accelerating the production of new drugs
in high demand during the COVID-19 pandemic, there
is an urgent need to increase production efficiency
through technological development, increase exports
and improve its quality, positive impact on the results of
the enterprise both in the national and foreign markets.

Analysis of recent research and publications.
Various aspects of management of technological
development of pharmaceutical companies are covered
in the works of many scientists, in particular: in the work
of Zakharko N.V., Sagaidak-Nikityuk R.V. "Approaches
to assessing the export-import potential of pharma-
ceutical companies”, studied the current state of foreign
economic activity of Ukraine's pharmaceutical sector.
Indicates a stable dynamics of sales in 2010-2012, a
significant decline in 2013-2015 and a slight decrease
in 2018. The dynamics of Ukraine's foreign trade shows
that imports of the pharmaceutical sector are outpacing
and the negative balance is growing.

In the work of Torbiak B.M. "Analysis of trends in the
formation and development of regional pharmaceutical
markets" defines the mechanism for developing a
strategy for the development of the pharmaceutical retail
market, which provides forecasting trends in individual
performance indicators for different development
scenarios, the functioning of the pharmaceutical market
remains optimal, and short-term forecasting.

However, despite the high value of their achieve-
ments, this issue requires further research, namely the
analysis of the nature and principles of management
of technological development of the pharmaceutical
company. All this determines the relevance of the topic
of our study.

Formulation of the research task. To define and
generalize the essence and principles of management
of technological development of the pharmaceutical
enterprise, to investigate the tools of technological
development of the export-oriented pharmaceutical
enterprise.

Presenting main material. To make a technological
breakthrough, transition to a higher, qualitatively different
level of development of the pharmaceutical company,
it is necessary to improve the management system of
technological development, increase the efficiency of its
operation. This, in turn, necessitates the development of
effective methods of enterprise management, covering
all levels of company management.

The process of technological development at the
enterprise begins with a technological audit, which
consists in assessing the technological potential of
the enterprise, identifying current technologies and
identifying future directions of development to achieve
competitive positions in domestic and foreign markets.

The following elements should be highlighted, the
management of technological development is presented
in Figure 1.

An important role in the management of
technological development is played by the formation
of a structural department that will be responsible for
the implementation of technologies and will manage
projects in this direction. Important attention should be
paid to information and staffing of the structural unit.

The principles of technological development
management (Table 1) show that the main aspect is
the process aimed at creating a technological strategy,
which is to harmonize the company's main strategy for
promising technological innovations, and which aims
to form the technological basis of current and future
competitive advantages.
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Monitoring the
functioning of the
production system
of the enterprise

Integration

of new
technologies into
the enterprise

Involvement

Managingthe technological development
of an export-oriented pharmaceutical
company involves combining engineering
knowledge and management in order to
plan, develop and attract technological
capabilities that allow you to achieve
strategic and operational goals of the
organization. The variety of technologies that
exist in the market, as well as the functions
they perform, there is a need to develop
mechanisms for managing technology in the
enterprise [8].

The mechanism of technological deve-
lopment at the enterprise (Fig. 2) is a set
of internal and external resources needed
by management to further analyze and
evaluate these factors for the technological
process to develop a future strategy of
technological development, focused on
increasing the export potential of the

Analysis of the
current state
of technological
systems of the
enterprise 2

Identification
and evaluation
of areas of
technological
development

of new enterprise. Its structure depends on the
technologies amount of all available resources of the
prolgutgtei:on enterprise (material, information, financial,
process material, social), which in turn affects the

Figure 1. Elements of technological development management
in a pharmaceutical company

Source: developed by the authors

further development of the company.

The technology strategy should always
include long-term goals that initiate inno-
vative programs and projects aimed at
achieving the company's competitive advan-
tage. Competitive advantage in this case

Table 1

Principles of management of technological development of the pharmaceutical enterprise

Principle

Essence

Strategic compliance

Inclusion in the strategic process of technology development as a prospect
of technological innovation and coordination of general and technological goals
of enterprise development.

Compliance of strategic goals of the enterprise with the goals of technological

2. | Goal setting
development.
. . Analysis of the technological environment at the current stage of activity and
3. Analysis and forecasting forecasting its condition for the future. Consideration of the prospects
of the state o R '
of technological innovation, its implementation and control.
The main activity of the enterprise is a holistic economic system. It is the basis
4. | The principle of system integrity | for technological development. Management staff should be based on the main
goals of the company when involving technology in the company's activities.
Priority of the company's First of all, the company implements technological development of processes
5. develg ment tasksp y that are in critical condition and have the greatest impact on the further course
P of the production process and activities of the enterprise.
According to the peculiarities of production activities, which can be structured
6 The principle of industry into certain units is the technology. It is necessary to divide production into
" |technological imperative processes and apply appropriate technologies and knowledge for each
of the processes, which will contribute to obtaining an effective result.
Focus on the available resources while ensuring technological development,
7. | The principle of resource realism | which will allow for the effective implementation of the project without financial
and material losses.
o - The process of implementing technology in the activities of the enterprise
8. | The principle of efficiency should benefit the enterprise and expand its capabilities.
It is necessary to adhere to the balance of available technological support
9. | The principle of feedback of the enterprise and technologies that have recently been involved

in the production process.

Sources: [5; 6]
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is achieved by promoting corporate technological and
innovative research, organizational and methodological
support for technology-oriented decisions, the use of all
available tools of scientific, technical and technological
development of the enterprise, methodological,
organizational, and managerial support of technological
development [9].

Technological development of an export-oriented
pharmaceutical enterprise is determined by the internal
capabilities of the enterprise and external conditions for
the development of technological potential, as well as
the results of its development at the enterprise.

Conditions and state of technological potential of the
enterprise depends on [14]:

— Internal factors which include the effectiveness of
the management mechanism of the enterprise, resource
potential, organizational and legal form of the enterprise,
the composition of optimal technologies, efficiency of
the production process, providing the company with the
necessary production capacity.

— External factors, which is state support, scientific
and technical support, development of market
infrastructure, investment.

Technological potential is an integral part of the
production potential of the enterprise and includes a

set of available and involved human, informational,
financial, logistical and organizational-managerial
resources and capabilities of the enterprise to achieve
the goals of scientific and technological development
of the company [13]. Components of technological
potential are presented in Fig. 3.

The process of managing the technological
development (Fig. 4) of an export-oriented pharma-
ceutical company is a consistency of stages, continuity
of processes that contribute to obtaining an effective
result at the exit and meeting the planned goals of
the enterprise. This process is cyclical, because the
development of technology is quite fast, and managers
of industrial enterprises must constantly monitor all
technological developments in the market.

At the initial stages of management, staff must
determine the main objectives of the enterprise, the
purpose of measures to improve the enterprise, improve
its market opportunities, as well as tasks to ensure the
technological development of production. The basis
for finding a connection between technology and the
needs of the enterprise is formed, the current state of
production facilities of the enterprise is assessed, critical
problems of technological process management in the
company, which is a barrier to entering foreign markets.

Formulation of technological goals and objectives
of an export-oriented pharmaceutical company

!

Internal factors:
technology,
personnel, culture,
R&D, production
infrastructure

Analysis and assessment
of factors influencing
the technological
development
of production for export

External factors
of influence:
technological,
political, economic,
demographic,
environmental

-

Development of a strategy for technological
development of export-oriented production

v

International technical
and technological
standards

Technological
infrastructure

Technological
potential of the
enterprise

Technological
culture

.

Technological development of export-
oriented production

el R

Improving the quality C])cptimcilzatti_on Minimize costs and
of export products of production maximize export earnings
processes

Figure 2. The mechanism of management of technological development
of production of export-oriented pharmaceutical enterprise

Source: compiled by the authors
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(available provision of financial resources, buildings and
structures of the company, qualification equipment, fleet,

Material resources

service and repair, etc.)

1

Resource potential N

- (providing staff with the necessary qualifications and

Workforce

professional skills)

Information and

Technological potential

Technology system

organizational ]

potential

Decision support system

Figure 3. Components of the technological potential of the pharmaceutical company

Source: developed by the authors

The next stage is to create a map of existing
shortcomings and analyze the process of technology
management in each of the processes of production
for export. The strengths and weaknesses of technical
equipment are determined, the technological potential is
determined to determine further actions for technological
development at the enterprise.

As part of the technology identification process,
it is necessary to analyze the market of available
technologies and find those that can offer a significant
impact on the development of companies. The next step
is to choose the appropriate technology and purchase
it. It is necessary to search for ideas and solutions
from annual sources. Often the generation of options
for technological development is carried out by hiring
technical specialists in this field, who identify strategic
opportunities and compliance of technologies, the
probability of technological and commercial effect, as
well as predict the future outcome of options [17].

All actions related to the identification, selection and
acquisition of technology may occur inside or outside
the company. The human, technological and financial
potential at the disposal of the enterprise plays an
important role. The other two activities (operation
and protection of technology) depend solely on the
conditional composition of the company and have
a huge impact on improving the competitiveness of
enterprises.

Next is the process of forming a project team, which
should include senior R&D specialists at the enterprise
such as production process manager, business
development representatives and heads of departments
responsible for product quality control, operations
director, and support staff who is responsible for the
production process at the enterprise. It is possible
to involve specialists-engineers of the intermediary
company, who will help to carry out technological
development at the enterprise [18].

The next step is to lay the foundation for the research
project, i.e. to determine the scope of the project, the list
of organizational work, determine its scope and draw up
a plan. Activities are conceptual and preparatory work
and include search in the technical literature, search
for patents and intellectual property technologies,

96

assessment of competitive alternatives, identification of
resource gaps and preliminary technical assessment to
determine or decide on the start of experimental and
research projects [19].

It is necessary to conduct a financial analysis of the
project, as well as to determine the necessary resources
and costs that will incur the provision of technological
development in the enterprise.

After evaluating the decision on the technologies
that are planned to be involved in production, the
project is developed and organizational actions for its
implementation begin. Actions here usually include a
thorough conceptual technological analysis, technical
and economic experiments, identification of resource
needs and solutions to their shortage, as well as
assessment of the potential impact of technology on the
production process.

The final stages are to implement a complete pilot
project, prove technological feasibility and determine the
scale of the technology and its value to the enterprise.
This stage bears the greatest costs as material and
financial. In addition to major technical work, other
activities focus on market definition, production and
impact assessment of these opportunities [20].

After the implementation of the technological
development project, the project team draws conclusions
about the commercial and production prospects of
the involved technologies. A comprehensive analysis
of technological development, additional technical
assessment of the production process is carried out.
The technical documentation on completion of the
project and patenting of technology at the enterprise is
made. The process of technological development at the
enterprise affects the efficiency of the enterprise and
requires constant monitoring at each of its stages.

Thus, ensuring technological development in the
pharmaceutical company is a long-term process that
requires the involvement of a large number of highly
qualified specialists, capital investment, various sources
of information and financial and material resources.
Its successful implementation will help increase the
investment attractiveness of the enterprise; expand
market opportunities and sales channels not only in the
domestic market.
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1. Formation of the company's goals for
technological development of production |

to enter new markets

2. Defining the tasks
of technological
development
of production

\ 4

equipment of the
enterprise

3. Analysis of the current
state of technological

4. |dentification of global trends
in the development of relevant

\ 4

technologies and selection of
those that are most acceptable
to the company

v

7. Formation of a
project team of

6. Assessment of the
readiness of the production

5. Identification of key
capabilities of the enterprise

of technological
development

of production and characteristics

technical regulations

technological L system of the enterprise to  }¢ and the necessary resources
development implement the selected for technological development
of production technologies of production
v
8. Development 9. Verification of the 10. Project 11. Analysis of the
of the project N implemented technology N implemen- L, effectiveness of the
for compliance with tation technological

development project

Figure 4. The process of technological development of pharmaceutical production

Source: developed by the authors

Conclusions. During the study, the theoretical
basis of management of technological development
was considered in its direction, which is the use of
investment and innovation tools in the formation
of financial processes to ensure technological
development and improvement and restructuring of
technological support. It is determined that the process
of technological development of enterprise production
consists of successive stages, including: formation
of goals and definition of tasks of technological
development of production; analysis of the current
state of technological equipment of the enterprise;
identification of global trends in the development of
relevant technologies and selection of those that are
most acceptable to the company; identification of
key capabilities of the enterprise and the necessary
resources for technological development of production;
assessment of the readiness of the production system of
the enterprise to implement the selected technologies;
formation of a project team and development of a project
of technological development of production; verification
of the technology implemented for compliance with
technical regulations and characteristics; project
implementation and analysis of results.

A mechanism for managing the technological
development of production was presented, based on
management measures that include the formation of
goals and objectives, as well as defining the strategy of
technological development, technological forecasting,
staffing and motivational activities, finding and attracting
investment in technological development.
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