MEHEOXMEHT

EKOHOMIKA TA CYCNIIbCTBO Bunyck # 24 / 2021

DOI: https://doi.org/10.32782/2524-0072/2021-24-42

UDC 330.341.1:658.5

INNOVATIVE TRANSFORMATIONS OF THE VALUE CHAIN
OF PHARMACEUTICAL ENTERPRISES

IHHOBALIIHI NEPETBOPEHHSA NAHLIOIA CTBOPEHHSA
LIHHOCTI ®PAPMALUEBTUYHHUX NMNIANPUEMCTB

Kopishynska Kateryna, Zinchenko Kateryna
National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”

KoniwnHcbKa KatepnHa OnekcaHgpiBHa
KaHAMAaT eKOHOMIYHUX HayK, OOLEHT,
HaujioHanbHWIA TEXHIYHWIA YHIBEpPCUTET YKpaiHu
«KWIBCbKMI NONITEXHIYHWIA IHCTUTYT iMeHi Irops CikopCcbKOro»
ORCID: https://orcid.org/0000-0002-1609-2902

3iHueHko KaTtepuHa BonogumupiBHa
CTY[EHTKa,
HaujioHa/ibHUI TEXHIYHWIA YHIBEPCUTET YKpaiHu
«KWTIBCbKWIA NOMITEXHIYHUIA IHCTUTYT iMeHI Iropsi CikopCbKOoro»
ORCID: https://orcid.org/0000-0001-9475-5495

The research is devoted to the substantiation of the necessity of innovative transformations of the value chain of
pharmaceutical enterprises. The current state of the international pharmaceutical market and its development sce-
narios developed by the WTO were analyzed, taking into account the changes caused by the COVID-19 coronavirus
pandemic. The typology of value chains is considered and their element-by-element characteristics are given. A new,
modern model of interaction in the chain of value creation of products is proposed. The substantiation of efficiency
of creation of such chains is given. Based on the correlation analysis, the presence of a linear relationship between
the indicators of Pharmaceutical R&D Spend and Revenue was established. To maximize the effect of R&D costs,
pharmaceutical companies are recommended to carry out innovative transformations of the value chain, involving
external manufacturers of high-tech devices, applications, etc.
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MeToto po60TH € BAOCKOHaUIEHHS HAYKOBMX MOIOXEHb Ta PO3pP0o6bKa NpakTUYHMX pekomeHAaujid Wwoao iHHoBawjid-
HUX NepPeTBOPEHb JlaHLora CTBOPEHHSA LHHOCTI hapMaueBTUYHUX MigNpUeMCTB. MNaHgemis KopoHaBipyCHOI XBOPOOM
COVID-19 cTana BUK/IMKOM AJ151 PUHKY SIK B LiiSIOMY, TaK i /151 KOKHOMO OKPEMOro nignpruemcTsa. binbLuiicTb Cy6'ekTiB roc-
noJaptoBaHHs 6ynv 3MyLLIEHI NepeopiEHTYBATH UM AnBEPCUCIKyBaTh BNlacHe BUPOOHULITBO, a Ti, XTO HE BCTUT BHECTM 3Mi-
HW, — 3a3Ha/IN 3HAYHKX 30UTKIB, LLIO BXE NPU3BE/N A0 Nepepo3noiny pyHKOBMX CUA. ICTOTHI TpaHcdopMmali Biadynchb
y chapmaueBTUYHIl rasysi, e, Ha BiAMIHY Bif, GibLLOCTi cdoep rocnogaptoBaHHs, 3'BUMach HU3Ka HOBUX MOXJ/TMBOCTENA
Ta HanpsMIB NOAASLLLONO IHHOBALAHOTO PO3BUTKY, LLIO CBIAYNTbL MPO aKTyasbHICTL NPOBEAEHOro AOCAMHKEHHS. [loxoam
MigNPUEMCTB CBITOBOrO (hapMaLeBTUHHOIO PUHKY CTabisIbHO 3POCTat0Thb MPOTATOM OCTaHHIX ABaJLATY POKiB. MNaHaemis
KOpOHaBipycHOi xBopoby COVID-19 He 3MiHMMa Uyx TeHAEeHUiin. CBiTOBa opraHi3aii Topris/i, MPOrHo3yum 06¢csArv pe-
asnbHoro ekcropty y 2020 pouj, po3pobuna Tpy CLueHapii PO3BUTKY MO 3a/1€XHO Bif TPUBaNOCTI MaHAEMIT Ta XxapakTepy
06MeXyBasbHUX 3ax0fiB. 3rigHO 3anponoHOBaHMX pe3ysibTaTiB, 3pOCTaHHS 0OCArB eKCNOPTY 3a BCiMa CLieHapisMun nia-
HYB&aJ/10Cb Ji1LLe 415 BUPOBHUKIB (hapMaL,eBTUYHMX TOBapIB. Y cTarTi 6y/n10 pO3rsHYTO TUNOSIONiK NaHLOMNB CTBOPEHHS
LHHOCTI Ta HaBefEeHO iX NOenemMeHTHI XapakTepucTuku. 3anpornoHOBaHO HOBY, Cy4YacHy Mogeslb B3aEMOA)I B MAHLIO3I
CTBOPEHHS LiHHOCTi NPOAYKTIB, SIka BK/HOUAE, KPIM KNaCUUHUX NPeACTaBHUKIB, TAKOX NOCTa4asIbHUKIB HAYKOMICTKMX Npu-
CTPOiB Ta gofartkiB. HaBegeHO 06rpyHTYBaHHS €CDEKTMBHOCTI CTBOPEHHS TakMX aHLOrB. Ha OCHOBI KopensiuiiiHoro
aHanizy 0y/f10 BCTAHOB/IEHO HAsIBHICTb JIHIHOT 3a/1€XXHOCTI MiX NOKasHMKamu gdapMaueBTUyHKX BuTpar Ha HAOAKP Ta
[0xofoM. Takum YMHOM, AN Makcumisauii edoexTy Big Butpat Ha HAAKP, hapmaueBTMUHUM KOMNaHIsIM pekoMeHay-
€TbCA 3AINCHUTY IHHOBALLIHI NEPETBOPEHHS NaHLIora CTBOPEHHS LHHOCTI i3 3a/Ty4eHHAM 30BHILLHIX BUPOGHUKIB BUCO-
KOTEXHOMOTYHUX NPUCTPOIB, Mporpam, wo npuckoputs HAAKP, nigsuwumTh X etheKTMBHICTb Ta CNpUATAME 3MEHLLEHHIO
BUTPAT KOMMaHili Ha BUPOOHULTBO Ta BMNYCK HA PUHOK HOBYX NiKapChKyX 3ac00iB Ta hapMaLeBTUUHIX TOBapIB.

KniouoBi cnoBa: naHur CTBOPEHHS LiHHOCTI, iHHOBaLji, hapmauesTnyHe nignpmuemctso, COVID-19.
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ViccnepoBaHve NOCBSILLLEHO 060CHOBaHMID HEOOXOAMMOCTM MHHOBALMOHHbIX Npeo6pa3oBaHnii LLENoYkM co3aa-
HUS LEHHOCTW hapMaL,eBTMUYECKMX MpeanpuaTuii. NMpoaHan3MpoBaHo TeKyLLee COCTOSHNE MeXayHapoaHoro cap-
MaLeBTMYECKOro pbiHka 1 paspaboTaHHble BTO cueHapuy ero passButus ¢ y4eTOM N3MEHEHWIA, BbI3BaHHbIX NaHae-
muelt kopoHasupyca COVID-19. PaccmoTpeHa TUMNOMorMs Lenoyek Co3faHns LeHHOCTU 1 AaHa UX NoasieMeHTHas
xapaktepucTuka. MpegnaraeTca HOBasi, COBPEMEHHAs MOAE/b B3aUMOAENCTBUS B LIEMOYKE CO34aHNSA LLEHHOCTH
npogykToB. [JaHo 060cHOBaHNe 3PEKTUBHOCTM NOCTPOEHNS TakmX Lienovek. Ha 0CHoBe KOPPENsLMOHHOIO aHau-
3a YCTaHOB/EHO HaIM4Me NIMHENHOWN 3aBUCUMOCTM MEXyY NokasaTensiMu pacxofoB Ha uccnegoBaHus u paspabort-
Kn B (hapmaLeBTUKe W BbIpyYkU. AN MakcMasibHOro agdpekta ot 3atpar Ha HWOKP dhapmateBTnyeckum komna-
HUSAAM pEKOMEHAYETCA NPOBOAUTL UHHOBALMOHHBIE NPe0bpa3oBaHNs LLENOYKU CO34aHNA LEHHOCTY C NpPUBIEYEeHNEM
BHELUHWX NPOV3BOANTENEN BbICOKOTEXHO/IOMMYHbIX YCTPONCTB, MPUTOXEHWA U T. 4.

KnioueBble cnoBa: Lienoyka co3faHus LeHHOCTU, MHHOBaL MK, hapmaleBTnyeckoe npegnpusatne, COVID-19.

Problem statement. The pharmaceutical
industry in developed countries is one of the
most dynamic and profitable, but at the same
time acts as a special market segment regulated
by public authorities and controlled by insurance
medicine. In recent years, pharmacy is beginning
to integrate with the field of medical services [1].
The COVID-19 coronavirus pandemic has posed
a serious challenge to both the economy as a
whole and to individual businesses. Most com-
panies were forced to reorient their operations,
and those who did not resort to such measures
suffered significant losses, which have already
led to a redistribution of market positions. The
pharmaceutical industry has undergone spe-
cial changes, where, unlike most others, many
new opportunities have emerged. Given the
implementation of innovative transformations
in all areas of activity, pharmaceutical compa-
nies have the opportunity to take a competitive
position in a relatively short time. The niche of
drug development for treatment and vaccination
against COVID-19 has become especially rele-
vant. Thus, the main current development trends
can be considered the ability of pharmaceutical
companies to involve innovation in all business
processes, from the purchase of raw materials to
after-sales service to consumers.

Analysis of recent research and publi-
cations. The research of the problems of the
pharmaceutical market and the influence of
various factors on it is devoted to the works of
such domestic scientists as, in particular, Deg-
tyarev N.M., Pestun 1.B., Gnit A.M., Karame-
esh D.V., Mnushko Z.M. The publications of
these scientists cover current issues of invest-
ment and innovation development of the phar-
maceutical industry of Ukraine, but many issues
related to the development of the pharmaceuti-
cal market remain little researched and require
in-depth study [2]. This topic is widely studied at
the international level, including by such interna-
tional organizations as the WTO [3]. Ukrainian
scientists Geets V.M. and Seminozhenko V.P. [4],

systematically considering the issues of increas-
ing the competitiveness of domestic products,
structural reforms, development of information
infrastructure, etc., related to the further deve-
lopment of innovation in Ukraine, pay less atten-
tion to the role of innovation in the value chain.
Kharazishvili Y.M. and Lyashenko V.I. empha-
sizes the role of scientific and technological pro-
gress in achieving sustainable industrial deve-
lopment. These scientists noted the components
and indicators of sustainable industrial develop-
ment [5, p. 7-8] and emphasized their low level.
At the same time, they did not suggest ways to
solve the problems identified above. Despite the
large number of scientific publications on the
transformation of the value chain, in our opinion,
there is still a lack of systematic research, includ-
ing those that demonstrate the analysis of the
state and prospects of interaction of its individual
parts, from a scientific point of view and taking
into account global changes.

Formulation of the goals of the article. The
purpose of the article is to improve the scientific
provisions and develop practical recommenda-
tions for innovative transformations of the value
chain of pharmaceutical companies.

The main research material. The global
pharmaceutical market has experienced signif-
icant growth in recent years. As of end-2019,
the total global pharmaceutical market was val-
ued at about 1.25 trillion U.S. dollars. This is
significant increase from 2001 when the mar-
ket was valued at just 390 billion U.S. dollars.
The pharmaceutical market plays a key role
in how people get medications and what peo-
ple pay for medication (Figure 1). Globally, the
United States has emerged as the leading mar-
ket for pharmaceuticals, followed by the group
of emerging markets. Emerging markets can
include middle and low-income countries such
as Brazil, India, Russia, Colombia, Egypt etc.
[6]. Starting in 2020, the worldwide COVID-19
coronavirus pandemic will only accelerate cur-
rent market growth trends.

MEHEOXMEHT



MEHEOXXMEHT

EKOHOMIKA TA CYCNIIbCTBO

Bunyck # 24 / 2021

1400
1200

1000
726 4

6487
55996012
39024276I I I I

80

(=}

dollars

60

S

40

Revenue in billion U.S.
S

20

(=]

9 830, 6

1204 81250,4

1063.6 115, 71135,
963 2964,4993.8 ‘ 1(‘73 11‘ ‘

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 1. Revenue of the worldwide pharmaceutical market in 2001-2019
Source: [6]

Predicting the economic effects of the crisis,
caused by the pandemic, is complex, with many
interrelated factors.

WTO (World Trade Organization) proposed
three scenarios of the duration of the pandemic
and the containment measures. In an optimistic
scenario, the measures will stay in place for three
months and after that, there will be a V-shaped
recovery. In a less optimistic scenario measures
stay in place for six months, leading to a U-shaped
recovery. In a pessimistic scenario, the suppres-

sion measures will have to stay in place for the
entire year of 2020 with limited recovery in 2021,
leading to an L-shaped recovery [7].

Table 1 displays the projected percentchanges
in global trade by sector for the three scenarios,
together with the initial share (in 2019) of the dif-
ferent sectors in total trade. Contrary to the other
sectors, trade of Basic Pharmaceutical Products
is projected to rise, because it is an important
input into the sector Health Care, whose demand
in the government sector is assumed to rise by

Table 1

Percent changes of global real exports per sector under different scenarios in 2020

Initial shares V-shaped U-shaped L-shaped

Agriculture 2,10% -6,5 -11,2 -12,7
Fossil fuels 10,70% -5,5 -10,8 -13,4
Processed Food 4,80% -7,4 -12,6 -13,9
Petroleum, coal products 12,90% -7,7 -13,8 -16,3
Basic pharmaceutical products 2,40% 7,9 6,6 8,7

Other manufacturing 10,10% -8,2 -20,7 -30

Metals 7,80% -6,8 -13,8 -17,5
Computer, electronic and optic 4,00% -10,5 -19 -22,6
Electrical Equipment 10,60% -8,8 -18,9 -24,1
Machinery and equipment 6,20% -8,7 -15,8 -18,8
Motor vehicles 6,90% -5,6 -17,3 -26,1
Transport equipment nec 2,40% -9,7 -19,3 -23,5
Utilities 0,50% -17,3 -31 -32,6
Construction 0,60% -11,6 -20,8 -21,6
Retail 1,80% -11 -21,5 -24,5
Accommodation and recreation 1,70% -19,2 -35,8 -37,4
Other transport 2,90% -12,6 -24,8 -26,8
Air transport 1,40% -18,2 -33,5 -34,9
Business Services 8,80% -10,6 -19,6 -21,5
Other Services 1,00% -12,3 -19 -20,4
Health care 0,40% -1,2 -6,4 -8

Total 100,00% -8,1 -16,6 -20,4

Source: adapted from [7]
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50% [7]. It should be stressed that Basic Phar-
maceutical Products is the only sector, which is
expected to grow.

An important role in the further development
of the pharmaceutical sector will be played, in
particular, by the involvement of innovative tech-
nologies in the production, promotion and supply
of its products to the final consumer. Therefore,
there should be expected changes in the value
chain of the pharmaceutical industry.

According to the criterion of market power dis-
tribution and the direction of knowledge and infor-
mation flows, depending on the role of TNCs and
independent suppliers, value chains are divided
into «producer driven» and «buyer drivens». «Pro-
ducer driven» value chains are created in high-
tech sectors, which actually include the phar-
maceutical industry, where there is the highest
fragmentation of the production process. Due to
its high science intensity, leading companies con-
trol the design of the product, as well as, for the
most part, its full production cycle, which can be
carried out in several countries. Directly, the lead-
ing company pays significant attention to product
knowledge and scientific and technical develop-
ments carried out at headquarters, subsidiaries or
dependent suppliers (Figure 2) [7, p. 21].

Participants in the current value chain are
actually manufacturers of pharmaceutical prod-
ucts, which are engaged not only directly in the
production but also in the development of new
drugs, their testing, development; as well as
suppliers of raw materials for production, pack-
aging, transportation of products, the policy of
cooperation of which directly affects the pricing
of the manufacturer.

The main problem at this stage of market
development for manufacturers was the lack
of legislation in Ukraine on certification of inno-
vative products, which suspends the possibility
of further development, as well as intellectual
property, when innovations can achieve effec-
tive results, but the country is unable to access
innovations and financially sound conditions. For
such cases, there are provisions at the national

Manufacturers
(Including domestic and foreign
subsidiaries, subcontractors)

Suppliers

and international levels to facilitate access to
innovation when it is hindered by intellectual
property.

The next link is the distributors who sell the
products and act as traders under the contract
based on the agreement on the right to sell in
a particular region. The company's agreement
provides for the distributor to perform a number
of functions related to the sale of goods: adver-
tising in the region, pre-sale preparation of tech-
nically complex goods, providing customers with
services, market analysis and customer feed-
back on their products, etc.

Distributors can be supermarkets, wholesal-
ers, dealers, brokers, etc.; may be either a sub-
sidiary of the producer or an independent firm
operating on a contractual basis (especially in
foreign markets). It is this link in the value chain
that is directly responsible for the image of the
manufacturer in the market, because their over-
pricing of medicines leads to the fact that the
main mission of all pharmaceutical manufactur-
ers is not realized, as quality of life and human
well-being are associated with quality medicines
at an affordable price.

The ultimate intermediary between the pro-
ducer and the consumer in the value chain of
pharmaceuticals is retail pharmacies. This link is
the most formalized, because it is influenced by
legislative innovations, projects, proposals and
changes to codes, laws, regulations. Retail phar-
macies are engaged in the purchase, storage
and sale of finished drugs through the pharmacy
and its structural units (including drugs manu-
factured in the pharmacy) directly to citizens for
their personal consumption, health care facili-
ties (except pharmacies), as well as enterprises,
institutions and organizations without the right to
resell them.

Addressing the problem of regulatory pres-
sures and uncertainties requires pharmaceutical
companies to work more closely with regulators,
politicians and to work purposefully with existing
players and new entrants of the market, which
specialize in data or innovative diagnostic tech-

Retail

Distributors .
pharmacies

Figure 2. «<Producer driven» value chains
Source: adapted from [8]

MEHEOXMEHT



MEHEOXMEHT

EKOHOMIKA TA CYCNIIbCTBO

Bunyck # 24 / 2021

4 )
Manufacturers
(Including domestic and foreign
subsidiaries, subcontractors)
-
Suppliers ’ >
p
Knowledge-intensive devices,
applications Y,
-

Retail

Distributors .
pharmacies

Figure 3. New «Producer driven» value chains
Source: developed by the authors

nologies. In today’s digital environment, using vir-
tual reality technology, a real-time disease surveil-
lance program the medical community receives
improved analytics and a deeper understanding
of the disease with larger volumes of patient data.
This approach has obvious advantages in drug
development, and can help physicians tailor treat-
ment to the needs of individual patients after they
become ill, rather than using standard treatment
defined by the general population.

Pharmaceutical companies’ collaboration
with manufacturers of devices, applications can
change the entire pharmaceutical value chain
and require a new operating model and a new
organizational culture that is more responsive
and responsive. It will be necessary to estab-
lish the right working relationship between the
culture of the pharmaceutical company, which
is based on strict safety requirements, complex
regulations and methodological approach based
on the scientific method, and the innovative cul-
ture of technology companies, which is based
on transparency, iteration, experimentation, con-
stant changes, characterized by rapid develop-
ment, agility of decision-making [9].

The new pharmaceutical chain (Figure 3) will
include in the first link not only manufacturers
and suppliers of raw materials for production,
packaging, transportation of products, but also
suppliers of high-tech devices, applications that
will increase the efficiency and effectiveness of
innovative activities.

Pharmaceutical companies invest heavily in
research and development. In Figure 4 presents
the total revenues of the pharmaceutical industry
and the costs of research and development for
the period 2010-2019.

You can see that there is a gradual increase
in both indicators. The growth rates of revenues
of the pharmaceutical industry and expenditures
of enterprises on research and development for
the period 2010-2019 (Figure 5) have similar
trends. We can assume that there is a relation-
ship between these indicators.

To establish the nature of the relationship
between the indicators, we use the Pearson
correlation coefficient. The correlation coeffi-
cient ranges from -1 to 1. A value of 1 implies
that a linear equation describes the relation-
ship between X and Y perfectly, with all data

. 11157 11351 12048 12504

= 1063,6 1073,1 , , ’

S 1000 8882 9032 9044 993.8

vi
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Figure 4. Worldwide Total Pharmaceutical R&D Spend and Revenue in 2010-2019
Source: [6; 10]
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Figure 5. Growth Rates of Pharmaceutical R&D Spend and Revenue in 2010-2019
Source: calculated by the authors

points lying on a line for which Y increases as
X increases. A value of -1 implies that all data
points lie on a line for which Y decreases as X
increases. A value of 0 implies that there is no
linear correlation between the variables [11].
Using the data on the change in Total Phar-
maceutical R&D Spend and Revenue (Figure 4),
was calculated the correlation coefficient and pre-
sented the results of the calculation in table 2.

Table 2
Calculation of correlation coefficient
for Total Pharmaceutical R&D Spend
and Revenue

; Variation Correlation
Indicator coefficient, % | coefficient, r
R&D Spend (X) 4 0,98
Revenue (Y) 9

Source: calculated by the authors

According to the results of the calculation
of the correlation coefficient between Total
Pharmaceutical R&D Spend and Revenue, the
presence of a linear relationship between the
indicators was established. This means that
as the income of pharmaceutical companies
increases, so can the cost of research and
development. In order for R&D costs to be as
efficient as possible, pharmaceutical companies
should transform the value chain by involving
external manufacturers of high-tech devices,
applications that will speed up R&D processes,

increase their efficiency and help reduce com-
panies’ production and marketing costs.

Conclusions. A study of the current state of
the international pharmaceutical market and the
presentation of scenarios for its development
by the WTO revealed that the pandemic of the
coronavirus disease COVID-19 has significantly
accelerated the current market growth trends.
This situation encourages pharmaceutical com-
panies to attract innovative technologies in the
production, promotion and supply of their prod-
ucts to the final consumer. These trends neces-
sitate the transformation of the value chain of
pharmaceutical companies.

A new, modern model of interaction in the
value chain of pharmaceutical products was pro-
posed, which includes, in addition to the clas-
sic representatives, also suppliers of high-tech
devices and applications that will facilitate the
innovative component of the manufacturer. In
addition, the new chain provides for close inter-
action of its functional components to facilitate
and accelerate the implementation of business
processes and the combination of cross-func-
tional responsibilities at all stages.

Based on the correlation analysis, the pres-
ence of a linear relationship between the indi-
cators of Pharmaceutical R&D Spend and Rev-
enue was established. To maximize the effect of
R&D costs, pharmaceutical companies should
carry out innovative transformations of the value
chain, involving external manufacturers of high-
tech devices, applications and more.
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