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Integration of biometric technologies into
a personnel management system in a digital economy

Abstract. Digital technologies are widely used by the world population and development of digital economy
is reflected in national projects, as well as in federal and regional programs. Therefore, the topic of biometric
technologies is especially important now because such technologies have been used in various areas of
economic activity. Yet, despite great opportunities which biometric technologies have, their use in personnel
work has not been sufficiently studied. The paper presents a comprehensive analysis of the possibility of
integration of biometric technologies into the personnel management system and provides an assessment
of their impact on the efficiency of modern companies. Statistical data analysis is theoretical and practical
basis of the study. Problems and negative factors that prevent the introduction of biometrics in modern
business segment are determined more relevant on its basis. The authors of the paper have analyzed the
current state and growth rate of the global market of biometric systems.

As a result of this study, the approach to assessing the effectiveness of introducing biometric technologies
into personnel management system of modern companies has been scientifically proven. Also, it has
been determined that biometric technologies can simplify the procedure for normalizing labour processes
because biometric time recorders allow for tracking the time of employees’ stay in various departments,
detailed movement schemes, the efficiency of each employee’s activity during the working day. Due to
biometric time recorders, it is also possible to prepare reports about work and rest conditions of employees,
evaluate the effectiveness of their work and keep records of employees transferred to distance work.
Further, it is possible to formulate labour standards of various categories of employees and form the total
wage fund. It has been found that the integration of biometric technologies into personnel management
system will increase the intensity of the use of organizations’ labour resources.
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KaHOuOaT TEXHIYHUX HayK, AOUEHT kKadenpn eKOHOMIKN, ynpasniHHA Ta ayanTy,

MiBoeHHO-3axioHnin aepxxaBHU yHiBepcuTeT, Kypcbk, Pociricbka Pepnepalis

KonTesa X. 0.

KaHOMaaT EKOHOMIYHUX HayK, OOLEHT Kadeapm eKOHOMIKN, yNpaBniHHS Ta ayauTy,

MiBoeHHO-3axigHuin oepxxaBHU yHiBepcuTeT, Kypcebk, Pociicbka Denepaliis

IHTerpauis 6ioMeTPUYHNX TEXHONOrI Y CUCTeMY ynpaBiiHHA NepCcoHaNoM

B YMOBax no6yaoBu undpoBoi eKOHOMIKHN

AHoTauia. LlndpoBi TEXHONOrIT LLMPOKO YBINLLAKW B XUTTSA Ta AiSNbHICTb HACENEHHS KPaiH YyCbOro CBITy, a
NMUTaHHA PO3BUTKY LMPPOBOI EKOHOMIKM 3HANLLNKW BigOOpaXeHHs B 9K Yy HaLioOHaNbHUX NpoeKkTax, TakK i B
denepanbHUX i perioHanbHUX nporpamMax. Y 3B’43ky 3 UyM Tema BiOMeTPpUYHUX TEXHONOriIN € 0COBMBO
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3HAYyLWO0, OCKINIbKM TaKi TEXHOJONT 3HANLWNM 3aCTOCYBaHHA B Pi3HMX chepax eKOHOMIYHOT AisasibHOCTI.
OpHak, nonpu Benuki MOXJIMBOCTI, $IKi BUHMKAIOTb 4Yepe3 3acTOCyBaHHS GIOMETPUYHMX TEXHOJIOFIN,
NUTaHHS iX BUKOPWUCTaHHS B KagpoBin pobOTi We HeoocTaTHbO AOCHiIOKEeHI B HaykoBii niteparypi. Y
CTaTTi NpeacTaBNeHO KOMMJEKCHMIA aHani3 MOXJ/IMBOCTI iHTerpauii 6ioMeTpUYHNX TEXHONOrI Yy cCucTtemy
ynpas/iHHA NepcoHasioM, a TakoX AAaHO OLiHKY iX BMMBY Ha edeKkTUBHICTb POOOTU CyHaCHMX KOMMNaHiM.
TeopeTnYHOIO Ta NPaKTUYHOK OCHOBOIO AOCAIOXEHHSA MOCAYXWUM aHani3 gaHux ctatnctukmn, SWOT-aHania
i3 3aCTOCYBaHHAM KOMIMJIEKCHOrO nigxoay. Ha ix ocHoBi 6yN10 BU3HAYEHO akTyaNbHi NpobnemMn 1 HeraTUBHi
dakTopu, Lo NepeLLKOAXaloTb BNPOBAaAXEHHIO BiOMeTpii B Cy4acHWIA 6i3HEC CErMEHT.

MpoaHanisoBaHO Cy4acHWIA CTaH i TEMNU 3POCTaHHSA CBITOBOIO PUHKY BIOMETPUYHUX cucTeM. Y pe3ynbTtaTi
NPOBEAEHOro A0CHIAXEHHS ByN0 HAyKOBO OOrpyHTOBAHO Nigxid, A0 OUiHKK edEKTUBHOCTI BMPOBAOXKEHHS
BIOMETPUYHMX TEXHOJIONA Yy CcuUcTeMy YnpasJsliHHS MEepCOoHaNoOM CydYacHUX MigNpPUEMCTB | BUSIBNEHO,
o OGiOMEeTPUYHI TeXHOMOrii 30aTHI CNPOCTUTU MPOLEnYpPY HOPMYBaHHS TPYOOBUX MPOLECIB, OCKINbKA
BiomeTpuyHa cuctemMa o0niky pobo4oro 4Yacy A03BOJISIE BiACTEXYBATU Yac nepebyBaHHS cniBpobiTHUKIB
B PIi3HUX BigAinax, OoKNagHi CXeMu nepeMmillleHHs, edeKkTUBHICTb PoOOTU KOXHOro CniBpobITHMKA,
aKTUBHICTb Mif, Y4ac pobo40ro AHS; CKnaaaTy 3BiTU pexxnmy npadi Ta Bigno4mMHKy NpavuiBHUKIB i AaBaTu OLHKY
edeKTMBHOCTI iXHbOI pOBOTKN; BECTU 061K pOO6OTM CMiBPOBITHMKIB, NepeBeAeHNX Ha BigaaneHy poboTy, a
TakoxX GpOopMyBaTy CTPYKTYPY HOPM nNpaulji Ans Pi3HUX KaTeropin NpaLiBHUKIB i BU3HaA4aTU CYKYMHWUA POHA,
onnatu npadi. Byno BusiBneHo, Wwo iHTerpadis 6ioMeTpUYHUX TEXHONOTI Y CUCTEMY YNPaBAiHHA NEpPCoHaIoM
003BOJINTb MIABULWUTY IHTEHCUBHICTb BUKOPUCTAHHA TPYOOBUX PECYPCIB OpraHidauii.

Knio4oBi cnoea: GioMeTpuyHi TEXHONOriT; e(PEKTUBHICTb; YNPaB/iHHA NepCcoHaNoM; HOPMYBaHHS MpaLij;
€KOHOMiIKa.

TomakoBa U. A.

KaHOuaaT TEXHUYECKUX HayK, A0LEHT kadpenpbl SKOHOMUKW, YNpaBieHnsa n ayouTta,

lOro-3anagHeili rocynapcTBeHHbIN yHMBepcuTeT, Kypck, Poccuiickas Pepepauust

KonTteea X. 1O.

KaHOuOaT 9KOHOMMYECKNX HayK, AOUEHT Kadeapbl 3KOHOMUKKN, yrpaBieHna 1 ayauTa,

lOro-3anagHsbiii rocygapcTBeHHbIN yHuBepcuTeT, Kypck, Poccuiickas denepauus

UHTerpaunsa OMomeTpuiyecknx TeXHONOrMii B CUCTEMY yNpaBJieHUs NepcoHanom

B YCJIOBUSIX NOCTPOEHUN UndppoBoil SKOHOMUKN

AHHOTaumns. Lindposbie TEXHONOrMK LMPOKO BOLLIN B XXN3Hb N OEATENIbHOCTb HAaCEesIeHNA CTPaH BO BCEM
MMpe, a BONPOCHI PassBuTUs LMOPOBON SKOHOMUKN HALLN OTPaXEHWE KakK B HALMOHANbHbIX NPOEKTax, Tak
B deaepanbHbIX M PEMMOHANIbHBIX NporpaMmMax. B cBA3u ¢ 3TUM B HAcCTosILLEE BPEMS TEMa OMOMETPUYECKUX
TEXHOJIOMNN ABNSETCS 0COO0 3HAYMMOM, TaK KakK TakmMe TEXHONOMMN HALLM MPUMEHEHNE B Pa3NNYHbIX chepax
aKoHOMUYeckoi peatenbHocTu. OpgHako, HeCMOTpPs Ha 6oJbline BO3MOXHOCTU, KOTOpble OTKpPbiBAEeT
NpPUMeHeHne OGUOMETPUYECKUX TEXHONOMMIA, MCMONb30BaHME WX B KagpoBOi paboTe HepocTaTOyHOo
nccnefoBaHo. B ctatbe NpenctaBneH KOMMIEKCHbIA @aHaNN3 BO3MOXHOCTU UHTerpauum GMOMETPUYECKNX
TEXHONOIMMIN B CUCTEMY YNPABAEHNS MEPCOHANIOM U AaHA OLLEHKA UX BANSIHUSA Ha 9P PEKTUBHOCTL PaboThl
COBPEMEHHbIX KOMMaHU. TeopeTn4eckom 1 NPakTU4eCkon OCHOBOM UCCNeaoBaHNSA NOCAYXUAU aHanu3
DaHHbIX cTatuctukn, SWOT-aHanu3 ¢ NpMMEHEHMEM KOMMJIEKCHOro noaxoga. Ha wmx ocHoBe Obinu
onpepgeneHbl akTyasibHble NpobieMbl U HeraTMBHble GakTopbl, NPENATCTBYOLME BHEAPEHNIO BMOMETPUN B
COBPEMEHHbIi OBU3HEC-CErMeHT.

MpoaHann3npoBaHO COBPEMEHHOE COCTOSIHNE U TEMIbI POCTa MUPOBOIO PbiHKA BMOMETPUYECKUX CUCTEM.
B pesynbrate NpoBeAEHHOro nccnefoBaHust 6ol Hay4HO O6OCHOBAH NMOAXOA, K OLEeHKEe 3(PPEKTUBHOCTH
BHeOpeHNs BUOMETPUYECKUX TEXHOSIOMMIA B CUCTEMY YNPaAB/IEHNS NEPCOHANIOM COBPEMEHHbIX KOMMaHWIA.
Takke ObINO YCTAHOBMAEHO, 4TO OMOMETpUYECKME TEXHOMOrMM CNOCOBHbLI YNPOCTUTL MNpoLenypy
HOPMWPOBaHNS TPYAOBbLIX NMPOLLECCOB, NOCKOJIbKY BuomMeTpuyeckas cmctema ydeta paboyero BpeMeHu
NO3BONSIET OTC/IEXUBATL BPEMSI NPEObLIBAHUSA COTPYOHUKOB B PassiMyHblX OTAenax, NoapobHble CXeMbl
nepemMeLLeHmns, adpdekTUBHOCTbL pPaboTbl KaXA4oro COTPYAHMKA, akTUBHOCTb BO BpeMsi paboyero OHS;
COCTaBNIATb OTYETHI pexMma Tpyaa u oTapixa paboTHUKOB U JaBaTb OUEHKY 3dPdEKTUBHOCTU X paboThl,
BECTM y4eT paboTbl COTPYOHUKOB, NEPEBEAEHHbIX HA YAaNIeHHYI0 paboTy, a Takke GOpPMMUPOBaATb CTPYKTYPY
HOPM TpyAa pasfiNyHbIX KaTeropuin COTPYOHMKOB M COBOKYMHbIA ¢GOHA, OnnaTel Tpyaa.

MccnepoBaHve nokasano, 4TO WHTerpaumst GUOMETPUYECKMX TEXHONOrWiA B CUCTEMY YyNpaBiieHus
NepcoHasioM NO3BOJIUT MNOBbLICUTb MHTEHCUBHOCTb UCMOJIb30BaHNA TPYA0BLIX PECYPCOB OpraHmM3auun.
KniouyeBble cnoBa: 6uOMeTpUYeCcKME TeEXHONOrMK; 3PPEKTUBHOCTL; YMNpPaBiEHNE MEPCOHANIOM;
HOPMMpPOBaHWE TPyaa; 3KOHOMUKA.

1. Introduction

In the modern world, the importance of digital technologies is in no doubt. Digital technologies
are widely used in the life of the world population, and questions of digital economy development
have been reflected in national projects, as well as federal and regional programs.

Currently, the topic of biometric technologies is especially relevant, since such technolo-
gies have been used in various areas of economic activity, including introduction of biometric
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technologies into banking service system, the use of biometric technologies in migration control,
their application in healthcare, the commercial sector of the economy, retail, etc. The biometric
market is represented by a wide variety of fingerprint identification technologies which incluse fa-
cial image, iris, voice, etc.

According to Juniper Research forecasts, over the next six years, the average annual growth
rate of the mobile device market with biometric functions will be more than 25%, and number of
such devices in the world will increase from 160 million in 2016 to 760 million by 2022. The suc-
cessful application of user identification biometric systems in mobile banking is a vivid example.
The world’s largest banks such as the Bank of America, JPMorgan Chase, and Wells Fargo use
fingerprints (Review of the international market of biometric technologies and their application in
the financial sector, 2018).

Today’s difficult conditions dictate to use all available resources, especially labour resour-
ces. Transformation of traditional personnel management technologies is important due to the
development of innovations in personnel management when building digital economic envi-
ronment.

One of these innovative areas is integration of biometric technologies into personnel ma-
nagement. Experience of foreign companies operating on the global biometric market is its
evidence.

India, Canada, the USA, Brazil, Mexico, the UK and China present an example of introduction of
biometric technologies in various areas of activities. Aadhaar (India) has the world’s largest bio-
metric identification system. More than 2 billion people (more than 90%) over the age of 18 are al-
ready registered. This system is implemented within the state program known as the Unique Iden-
tification Authority of India. In Japan, for example, vein recognition segment is quite developed
thanks to Fujitsu and Hitachi.

Kazan Smart Security Company is actively developing behavioural biometric technologies
in the Russian market. According to their optimistic forecasts, the demand for such technolo-
gies will increase. The Russian market is also represented by relatively new emotion recognition
products, among which are HeedBook and EmoDetect from Neurobotics Company. World com-
panies such as Google, Microsoft, IBM, and Facebook are actively applying biometric techno-
logies systems.

However, despite great opportunities, the use of biometric technologies in personnel work has
not been sufficiently studied. This circumstance determined the need to conduct a comprehen-
sive analysis of the possibility of integrating biometric technologies into personnel management,
as well as assessing their impact on the efficiency of modern companies. It is relevant to identify
and analyze negative factors that impede the introduction of biometrics in the modern business
segment.

2. Brief Literature Review

The study of personnel management is described by various authors, including those who
did the analysis of introduction of innovative, digital technologies in personnel management on
the enterprise. L. L. Nardeev, I. Yu. Krylova (2018), A. L. Lazutin (2018), T. E. Lebedeva (2018),
D. I. Chmykhova, T. A. Burtseva, E. A. Lyaskovskaya and V. V Kozlova (2018) unanimously point an
urgent need for modern managers and personnel managers to introduce innovative technologies
in their work with personnel in order to be able to make timely decisions in critical situations.

A. L. Lazutina and T. E. Lebedeva (2018) note a need of an integrated approach to studying
the question of creation of an effective personnel management system in the conditions of digi-
tal economy.

A. Mazaraki and A. Fomina (2016) describe justification of need for managers of the organiza-
tions of timely and reliable information as one of the major tools for control of internal operations
and making managerial decisions in their work «Tools for management accounting».

In her work «Biometric technologies as a mechanism for ensuring information security in digital
economy», |. Yu. Krylova (2018) rightly notes that, in addition to the state segment and health care,
biometric technologies have begun to be actively introduced in the commercial segment. The glo-
bal biometric technology market increases growth rates every year, which is evidenced by statistics.
For example, the consulting company Acuity Market Intelligence notes that such technologies are
being actively introduced in almost 70% of companies operating in the global biometric market. And
according to the forecast of the international company J’son & Partners Consulting, by 2022 the
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volume of this kind of market will be more than USD 40 billion. Over the past five years, the market
volume has grown from USD 12.19 billion in 2015 to USD 28. 22 billion, which is more than twofold
(Figure 1). According to agency forecasts, the growth rate will have positive dynamics.

According to the analytical report by J’son & Partners Market Watch, the largest consumers
of biometric technologies in Russia are Otkrinie Bank, Pochta Bank, Sheremetyevo Airport, Alfa-
Bank, Gazovik (FC Orenburg) stadium, B&N Bank, Tinkoff, Renaissance Insurance, Promsvyaz-
bank, Azbuka vkusa, Svyaznoy, X5 Retail Group, SWiP, Papa John’s, Amaks Hotel & Resort, Hotel
Management, the Synergy University, SkyEng, MTS Innovation Center, etc.

Authors such as V. Kulikov (2003), E. A. Grishina. (2015), I. Yu. Krylova (2018), N. K. Yavor-
sky (2020), I. V. Rychenkova, M. V. Rychenkov and V.S Kireev (2014), N. A. Korenevsky and
R. A. Tomakova (2019), R. Volner and P. Bore§ (2009), S. Unal and B. Tekim (2018), R. King,
S. Lee and A. Jain (2015), J. Bersin (2017) describe biometric technologies.

For example, in their paper «The economic effect of the introduction of an automated access
control and management system as a factor in increasing competitiveness», |I. V. Rychenkova,
M. V. Rychenkov and V. S. Kireev (2014) evaluate financial and non-financial benefits and losses from
the introduction of biometric technologies in the organization of automation of control and personnel
management system. They also state that due to the use of an automated system, time for proces-
sing (about 30%), entering information into the database and issuing a pass is significantly reduced.

S. Unal and V. Tekim (2018), in their paper «The use of biometric technology for effective per-
sonnel management system in organization» describe the possibility and effectiveness of using
biometric technologies to monitor the attendance of an organization’s staff by using web systems.

Currently, there are many companies offering the implementation of such technologies in the
system of standardization and accounting of labour processes, proving advantages based on
their successful application in foreign companies. Today, large campaigns such as Vzor Techno-
logy, 3DiVi, HBS, ITV/Axxonsoft, Prosoft, Rostelecom, NEC Neva, Sonda Technology, SWIP, Te-
vian, Vocord, AAM Systems, Idemia, Technoserv, and Biometrics are the main suppliers in the bio-
metric technology market.

The analysis of modern domestic and foreign literature has proven the importance of integra-
ting innovative technologies in the field of human resources management, as well as the relevance
of introduction of biometric technologies in personnel management.

However, the use of biometric technologies personnel management system has not yet been
sufficiently reflected in scientific literature.

3. Purpose

The purpose of this study is to provide a comprehensive analysis of integration of biometric
technologies into the system of personnel management of modern companies in the context of
digital economy formation, as well as to identify positive aspects and negative factors impeding
the introduction of biometrics in modern business segment.

Figure 1:
Dynamics of the global market of biometric systems, USD billion
Source: Compiled by the authors based on the overview of international biometric technology market and
its application in the financial sector by J’son & Partners Consulting (2018)
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4. Methodology
A statistical data analysis and SWOT analysis are the theoretical and practical bases of the study.

5. Results

Company leaders, HR managers and HRs have many endless tasks which require a quick,
timely, and, above all, correct solutions. HR management includes numerous functions (per-
sonnel planning, recruitment, standardization of labour processes, etc.), the implementation of
which will be much easier and more efficient with the introduction of biometric technologies by
systematizing and automating all working processes with personnel and reducing labour inten-
sity of HR functions. Therefore, Josh Bersin, one of the world’s famous HR analysts, notes the
need to introduce innovative technologies in HR. Those should be new tools. Such tools of the
new generation can be called biometric technologies, which can be successfully integrated into
personnel management.

According to statistics from various sources, most of temporary losses occur due to poor or-
ganization of work processes. Employees may spend more than 30% of their working time not
doing their work duties.

Time recording allows company managers to obtain information about employees (arrivals and
leaves, etc.). Biometrics in MSAC (management system and access control) and in time recor-
ding systems are up-to-date tools for modern companies to optimize the salary fund costs. Accor-
ding to J'son & Partners forecasts, soon the share of biometric MSAC will increase to 27% in total
volume of such technologies in Russia. The market segment of such technologies is aimed at the
commercial sector, industrial enterprises, business centres, etc.

For example, Ivideon offers an MSAC system based on FACE ID technologies, which includes
video recognition of employees’ faces, an online access control service, working time reports and
employee working time control.

Figure 2 shows the integration of biometric technologies into HR system. For example, techno-
logies for the formation, representation, personnel development, as well as technologies aimed at
rational use of the existing labour resources of organizations can function more effectively with the
introduction of biometric capabilities.

While the studying the related issues, we identified the following advantages of integrating
biometrics into the personnel work of companies.

1. Transparency of employees’ work. It means that the head of the company can receive reliable
information about employees’ locations in real time, which will reduce temporary losses and al-
low for the most effective regulation of labour costs.

2. Automation of employees’ time recording can allow optimizing the work of personnel servi-
ces. In the presence of biometric devices, the system can calculate automatically all the data
about employees necessary for HR: total time per day, disability days for calculating sick leave,

Figure 2:
Integration of biometric technologies into personnel management
Source: Compiled by the authors
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downtime days or absenteeism, extra hours, etc. In case the employer needs information about
time and attendance, he can quickly and easily download a full report. There are some types of
software that work with these systems, allowing employers to see the attendance of some em-
ployees in system in no more than 10 seconds. The availability and reality of the information al-
lows HR managers to create work schedule easily, considering the presence or absence of ex-
tra hours (overtime), as well as what time the employee needs to perform certain functions.

3. Reduction of labour intensity of HR functions.

4. Improvement of departmental connectivity. The ability to integrate biometric technologies with
the organization’s human resources software and to link directly to the payroll system. This will
allow it to be automated and adjusted without special participation of HR.

. Productivity growth, including increasing employees’ motivation.

. Anincrease in planning process efficiency by improving the quality of analytical data.

. Saving money. The installation of biometric systems for the organization is a one-time invest-
ment that will make the management process more transparent and save money for the entire
business.

8. Increasing the efficiency of the entire company by accelerating the adoption of personnel and

management decisions, improving their quality.

Thus, management of companies can clearly and, above all, timely and fast receive and view
information about employees, as well as the time spent directly on fulfilling their functional duties.
Based on this, the manager can evaluate the effectiveness of using working hours by employees.

Biometrics can be synchronized with already known human resources management software
technologies in the information systems market. For example, to evaluate the work of personnel,
optimize labour intensity and increase labour productivity, the manager can make a sample use of
the following scheme (Table 1).

The effectiveness of biometric technologies, in this case, can be calculated based on the re-
duction of labour disruptions and savings in employee time. For example, if time loses of one staff
member is ten minutes in total per day, hence for 10 staff members there would be 100 minutes,
i.e. 1 hour and 40 minutes. For a five-day working week - 500 minutes or more than 8 hours, i.e.
another full unaccounted working day. If an average salary is RUB 30 000 (around USD 404),
then we get that with a five-day working week, one working day is more than RUB 1300 (around
USD 17.5). This amount is an organization loss, which it may not allow.

The introduction of biometric technologies into management system of an organization will re-
quire certain costs. The investment includes the amount of expenses for equipment and software
purchase, for staff training to use the system, for the equipment operation, etc.

Thus, based on the obtained data, we can calculate the payback period for investments in bio-
metric technologies, as well as obtained economic effect, as the ratio of initial investments to or-
ganizational savings from the introduction of biometric technology system in the management of
the organization’s personnel, as well as minimize losses from labour discipline violations.

In order to assess the efficiency of funds invested use in such technologies the return on total
investments, which is expressed by the ratio of profit amount before taxes and interests paid on
long-term liabilities to the total amount of long-term liabilities and equity (investment), should be
applied. This indicator shows the income received by organizations per unit of value of invested
money, i.e. the productivity of application of such investments. It is also necessary to evaluate the
return-on-investment index in biometric technologies by conducting a general analysis of the re-
turn on investment in the company’s assets. This is the excess of the profit obtained from the in-
troduction of technologies over the initial capital investments.

~N O O

Table 1:
A Sample scheme for analyzing the working time of employees
Sample for the period

from till .
Employee Full name Job title | Time of arrival at | Time of leaving Duration of Delta | Total working time | Delta Offence of
D the workplace the workplace working day | (+, -) for the whole (+, -) | time sheet,
period hours
plan fact plan fact plan | fact plan fact
Ivanov I.I. | manager
Ivanov I.1. manager
2 T O oo

Source: Compiled by the authors
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Also, it is required to evaluate the dynamics of profitability and profitability of the enterprise be-
fore and after the introduction of innovative technologies in the organization, changes in the ave-
rage monthly production per employee.

A guantitative assessment of their strong and weak points, opportunities and perceived threats
was carried out by means of a comprehensive analysis of the integration of biotechnologies into
human resources management (Table 2).

The arithmetic average U is calculated for each SWOT matrix field. Figure 3 shows strengths,
weaknesses, capabilities and threats in comparison with each other, which allows for assessing
the attractiveness of the starting position of biometric technologies in modern companies.

The SWOT analysis of integration of biometric technologies into organization management
shows that significant financial costs are weak points. However, the analysis of strong points has
revealed great opportunities and prospects for the development of the company and its compe-
titiveness. Also, the integration of technologies will promote continuous and uninterrupted func-
tioning of the control system and personnel management.

Table 2:

SWOT analysis of integration of biometric technology into Organization Management

S - Strengths, U=443 W - Weaknesses, U=315

S1: Adequacy of information and transparency of employees work | W1: Insufficient financial resources in organizations due to high
Z=8 P=10 V=80 costs Z=8 P=9 V=72

S2: Objectivity of received information Z=10 P=10 V=100 W2: Lack of practical skills to implement biometric technologies
S3: Automation of working time recording Z=9 P=8 V=72. and lack of work experience Z=8 P=9 V=72

S4: Optimization of HR work Z=9 P=7 V=63 W3: Additional investments for staff training Z=9 P=9 V=81
S5: Information accessibility and actuality Z=8 P=6 V=48 W4: Poor awareness Z=9 P=10 V=90

S6: One-time investment for the purchase of equipment and
software Z=8 P=10 V=80

O - Opportunities, U=554 T - Threats, U=222
01: Reduction of HR labour intensity=9 P=8 V=72 T1: Possibility of failure or system failure Z=7 P=10 V=70
02: Improvement of departments interrelation Z=7 P=8 V=56. T2: Possible unforeseen material expenditures Z=8 P=9 V=72

03: Efficiency increase of the entire company by accelerating the | T3: Distrust of the system by employees of the company Z=8
adoption of personnel and management decisions, improving their | P=10 V=80

quality Z=9 P=10 V=90.

04: Funds savings Z=7 P=7 V=49,

05: Improvement of planning process efficiency by improving the
quality of analytical data Z=8 P=8 V=64.

06: Increase of stuff motivation Z=8 P=10 V=80

07: Increase of workforce productivity Z=8 P=10 V=80.

Note:

Z - evaluation;

P - importance for us;

V - significance (calculated as Z*P).
Source: Compiled by the authors

Figure 3:
SWOT analysis of integration of biometric technologies into organization management
Source: Compiled by the authors
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6. Conclusions

Integration of biometric technologies into the personnel management system will make it
easier to work with the personnel, simplify normalization process of labour functions, and the
process of planning and optimizing personnel potential, which will significantly increase the effi-
ciency of the entire company.

Biometric technologies can simplify standardization of labour processes, and biometric time
recording system makes it possible to:

1) monitor the stay time of employees in various departments, detailed movement schemes, the
efficiency of each employee, and activity during a workday;

2) compile reports on working and rest conditions of employees and evaluate the effectiveness of
their work, keep records of distance work of the employees;

3) form the structure of labour standards of various categories of employees and the total wage
fund.

Thus, the integration of biometric technologies into personnel management will increase the
intensity of the use of organizations’ labour resources.

The introduction of biometric technologies requires a significant one-time investment. Howe-
ver, it is a reasonable investment and all large companies should take it into consideration when it
comes to managing resources and productivity.

An integrated approach to evaluation methods of the economic impact of integration biome-
trics into organizations’ human resources management gives a comprehensive overview of the
benefits of such innovative technologies, as well as of possible barriers and risks associated with
them. This will allow modern managers to make right decisions in order to maintain a high level of
competitiveness and development in view of the formation of a digital economy.

The obtained results make it possible to assume that the volume of the global biometric tech-
nology market will increase soon. Moreover, in addition to the state segment, such technologies
will actively continue to be introduced by commercial companies.
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