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HUMAN RESOURCES FOR KNOWLEDGE ECONOMY

In modern context a considerable portion of GDP
indeveloped economiesisgenerated in intellectual sector
of production. According to UNESCO in 20 countries
with 95% of the world’s scientists involved, per capita
incomeisannually increasing by $ 200; in other countries
with the rest 5% - the growth is only 10 dollars per year
[1]. Ukraine has accumulated significant amounts of
intellectual property. However, the proportion of
knowledge-intensive goods and servicesin Ukraine’ sGDP
is extremely low [2].

According to numerous researchers and analysts
one of the reasonsfor the situation isinsufficient security
of Human resourcesin innovation economic development
in Ukraine. In the countrieswith high rates of Knowledge
Economy development the costs of Human resources
are continuously increasing. It is being done to maintain
the security of knowledge-based industries and sectors.
Thesefunds are being spent on theformation of anational
innovation ideology as a worldview: a system of
continuous training of employees of industries and
knowledge-oriented sectors is underway, the concept of
lifelonglearning (LLL) for thewider population has been
formed, public contract is formed for professionals
representing post-industrial specialties, training of highly
qualified personnel is being conducted [3].

Each of the developed countries has chosen itsown
way of Human resourceformation, however, all countries
in this group are investing considerable resourcesin HR
security of Knowledge Economy. For the mgjority of the
countries which are at the beginning of building
Knowledge Economy a mechanism for selection of
potential ,, growth points’ to determinethe priority funding
in the context of limited resources is essential. Ukraine
fallsinto this category. To select an effective HR security
strategy for innovation development of national economies
it is essential to have accounting instruments and tools
for predicting resource availability in accordance with
the relevant structure. Urgent is the development of
methodsfor evaluating and predicting the need for Human
resourcesin Knowledge Economy. As of today an open
issue is the structure and regulatory proportions between
elements of Human resource structure of Knowledge
Economy. An answer to this question will expand the
theoretical base of organizational and economic support
for building and developing Knowledge Economy.

Thus, the purpose of this paper is to develop
theoretical and methodical approaches to improve the
organizational and economic support of Human resource
security for innovation development of national
€conomies.

Thefollowing issues are being solved in this study:

formalization of Human resource elemental
structure for innovation development of economy;

formation of asystem of regulatory relationships
between elements in the structure of Human resources
for innovation development of economy;

development of a technique to determine the
required total HR security, takinginto account the sources
of formation and fields of application.

The object of the study is a system of HR security
in innovation development of national economy. The
subject of the study isthe organizational and economical
support of national economic innovation development.
The works of Ukrainian and foreign [4,5,6,7,8,9]
scientists in the sphere of innovation development of
economy constitute methodological and theoretical
basis of this study. To achieve the objectives of the work
common scientific and special methods of research have
been used. In the world today the most common method
of assessing the level of innovation development of
economy is the practice of the World Bank KAM [10]
and the methods used to generate reports of the European
Innovation Board — ,,INNO-Policy Trendhart”[11]. The
set of indicators used in these methods is as follows:

Adult literacy rate ( % aged 15 years and older),

The share of professional and technically skilled
workers against the total workforce (%),

The level of training in Math (Grade 8),

Theleve of training in Naturd Sciences (Grade 8),

Average duration of training,

Complete secondary education,

Higher education,

Quiality of education ( Natural Sciencesand Math),

Trained personnel ratio,

Business education, availability of primary
bu5| Ness COUrses.

This set of indicators sufficiently reflects the
current situation , however it is somewhat redundant,
and somehow insufficient for management decisions. The
indicators of , The level of training in Math (Grade 8)”,
» The level of training in Natural Sciences (Grade 8)”,
»Averageduration of training” provideinformation about
thequality of potential personnel rather than aquantitative
assessment of the current situation. The indicator of
»Quality of education ( Natural Sciencesand Math)” isa
weakly formalizable parameter. There has to be more
research devoted to the quality of HR security,
formalization of criteria of quality, converting them into
value form for inclusion into the methods for assessing
and predicting HR security. Since these issues are not in
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the focus of this study, the analysis conducted by the
authors s based on the assumption that the quality of all
elements of HR security structure is maximal.

The final list of HR security indicators has been
formed by the authors from the standpoint of the process
approach — ,,from the producer to the consumer through
the intermediary”. It is known that in Knowledge
Economy most of the GDPisgenerated in theintellectual
sector, and its growth correlates with an increase in the
number of knowledge-intensive goods and services.
Thus, formation of innovative economy involves
formation of Human resources not only of producers
but also of consumers and intermediaries of qualitatively
new goods and services. The consumer in terms of
Knowledge Economy must get a complete secondary,
and still better, a higher education, have a minimum
competence in information technology for knowledge-
intensive consumer goods and services [12].

A necessary point in Knowledge Economy is the
availability of highly qualified intermediariesbetween the
producer and the consumer of knowledge. The function
of theseintermediariesis Scientific Management, and their
task is assessment of commercia potential of industrial
and technological projects, proper management of the
portfolios. Innovation development of economy is
impossible without specialized personnel capable of
carrying out professional management of innovation
process. In the countries with leading positions in the
rankings of Knowledge Economy [8, 10], the training
of such specialists started over 12 years ago. A distinctive
feature of such specialistsis completetrainingin Natural
Sciences, which allows a specialist to evaluate
technological, programmatic etc. innovation in terms of
its technical and quality characteristics, to determine its
place among the analogs on the market; quality business
training, which allows to organize the process of
commercialization. Employers formed their need for
relevant specialists through the government agencies or
organizations responsible for the support of innovation

processes at the national and regional levels through
outreach activities [13].

Manufacturers of innovative products and services
are highly skilled personnel, inventors and skilled workers
in high-tech industries. At present there are no methods to
clearly answer the question - how many highly qualified
personnel are necessary for manufacturing of sufficient
innovation product in the period of Knowledge Economy
formation. However, there is no doubt that the existence
of a, crucia massof knowledgegenerators’ isaprerequisite
for the formation of Knowledge Economy. With this in
mind the final list of indicators was formed (Table 1).

There is a number of methodological approaches
to assessing the resource potential of various nature,
Human resource included [14]:

Resource-based approach — Human resource is
seen as material content of the body of interest

Cost approach — determining the amount of
conformity of available economic resources and the
necessary investment costsfor implementing the strategy
of innovative devel opment.

- Economic approach — based on the cost estimate
used in al spheres of public production.

I'n our opinion the resource-based approach is closer
to the purposes of this study. The aggregate necessary
HR is the sum of own HR and the HR drawn from the
outsde:

HRagg=HRown+HRout (1),

where HRagg - the aggregate HR.

Own HRiscomposed of that used for own purposes
and the imported components:

HRown=HRinstHRout, (2).

To meet the challenges of the present study it is
necessary to develop this approach in relation to the
element composition, sources of formation and field of
applications of Human resources. Table 2 shows the
element structure of the Human resource in accordance
with the field of application and sources of formation.
Rij — quantitative assessment of Human resource

Tablel

Thelist of indicator sfor assessment the K nowledge Economy HR security

Field of application

L evelsof training (quantitative characteristic)

Knowledge generators -

industries

highly qualified personnel
- inventors and researchers
- highly qualified employees of knowledge-and science-intensive

Intermediaries -

Entrepreneurs with specialized training in the field of innovation
- Personswith higher business education of relevant profile

- Persons with
retraining in economics and innovaion management

natural sciences and technical education and

Knowledge consumers -

Personswith complete secondary education
- Personswith higher education
- Personswith competence in information technology
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Table 2
Theelement structureof theHuman resour cein accor dancewith thefieldsof application and sour cesof formation
Fieldsof application and sour ces of
Element structure and levds of training formation Total
For own needs I mport Export
" - highly qualified personnel Ry Ry Ris 2 lejzl
o
® - (-
o inventors and researche's Ro Ry Ros 2? Ry j=1
3]
o highly qualified employees of knowledge- R R R 5 R
and science-intensive industries & ® 8 ntl
- Persons with highe business o
education of relevant profile Ra R R n? Ry'”
8
© Persons with natural sciences and __
B | technical education and retraining in Rs, Rs, Res n? Ry ™
£ economics and innovation management
[0
e - Entrepreneurs with specialized
- training in thefield of innovation Re1 Re Res n? Rg ™t
- Personswith higher education Ry R Ry 2? Ry, j=1
[
o} - Persons with complete secondary -
% education Ra Re Res n? Rg’”
5 . .
&) - Persons with competence in L
information Ra Re Re n? Re'”
technol ogy
| Other le Rer Rm3 n ? Rmn
' ?R, 27R
Aggr egate Human Resource © m?Rix m?Ri2* | m?Rs m“iz'lj':ﬁ'l

i- element in j — field of application/source of formation.
As quantitative assessment the absolute values for the
population older than 18 are. The final table allows to
determine proportions between the components of the
available Human resources according to both field of
applications/sources of formation, and element structure
and levels of training. The n-width and m-length of the
matrix can be resized.

To solve the problem of determining the necessary
aggregate Human resources, regardless of industry
sector, the use a system of regulatory proportions of the
structural elements of HR for innovation devel opment of
economy is suggested. To obtain regulatory relations it
is necessary to make atable similar to Table 2 which will
contain the average quantitativevalues of eachindicator
Sij inthereference group (for example, leading countries,
rapidly devel oping countries, etc.), where Sij —quantitative
assessment of the regulatory Human resources of
i-element in j-field of application/source of formation. As
a gquantitative assessment the absolute values for the
population older than 18 is used.

The choice of a reference group can be carried
out flexibly in accordance with the given parameters of
theanalysis. For example, you can form areference group
from among the countries that have achieved high results
of innovation devel opment in economy with low domestic
purchasing power.

For making management decisions about Human
resources for the development of Knowledge Economy,
on the basis of tables containing data on the existing and
the reference HR, the final table, filled with the planned
values for HR PFij, is suggested. The values of the final
table are suggested to be formed:

taking into account the useful effect of the
available Human resources AR and the expected useful
effect AP, calculated in a standard way, namely the
vauation of theresource normalized by thevaluation results,
on the basis of regulatory relations

For regulatory proportions the following
recommendations have been laid down:

*in (AR < AS” JUR, = §) caeP =z R

is
ij
recommended,
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*in (AR = ASJ)U(R S) case P> R, is
recommended, but the decision reqw resfurther analyss

“in(Af < AS)U(R;= §) caeP < R;is
recommendeaJ

*in (AR > AS”) UR, = §)case P=R,is
recommended

In these proportions AR. is a useful effect of
available Human resources, A3, |sregulatory useful effect,
R. — quantitative assessment of Human resources of
i-element to j-field of application/source of formation,
S, - guantitative assessment of the regulatory Human
resources of i-element in j-field of application/source of
formation.

If itis not possible to calculate the useful effect for
some indicators the formula collapses to a single
inequation. As an additional analysis calculation of unit
costs per unit of outcome, based on the resulting matrix
in value terms, is suggested. The proposed approach,
the indicators in the elemental structure and regulatory
proportions extend the theoretical and methodological
basis of organizational and methodical support of
innovative development of national economies.
Consideration of the recommendationsin the devel opment
of strategies and operational plans of innovation
development of economy will makeit possibleto achieve
an optimal result. Using the methods of calculation of
staffing innovation development of economy will help
make justified management decisions and choose areas
of concentration of resources for a particular component
of Human capacitiesin termsof thetargetsand objectives.
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IMoacononko O. A., MypaBa-Cepena A. B. Kan-
POBHIi OTeHUia]l eKOHOMIKH 3HAHb

VY craTTi IoCHimKy0Th JpKepena (opMyBaHHS Ta
HaIlpaBJICHHS BUKOPHUCTAHHS KaJIpOBOTO IOTEHIlially
eKOHOMiKH 3HaHb. CPOPMYIHOBAHO CHCTEMY HOPMATHB-
HUX CIIBBIJHOIICHB JIJIsI €JIEMEHTIB KaJIpoBOTO 3abe3Ie-
YeHHs. 3alpOIIOHOBAHO METOAMKY OLIIHKH Ta yIPaBIiHHA
KaJIpOBOIO 320€3MEeYEeHICTIO B yMOBaX iHHOBAIIIIHOTO PO3-
BUTKY CKOHOMIKH.

Kniouosi croea: THHOBaIIHHUI PO3BUTOK €KOHOMI-
KH, Oprafi3aiiiHO-eKOHOMIYHUN MeXaHi3M, eKOHOMiKa
3HaHb, KaJIpOBUH MOTEHLiaI.

IToacononko E. A., Mypasa-Cepena A. B. Kan-
POBBII MOTEHUNAJ IKOHOMUKH 3HAHMUIA

HccnenyroTest ICTOUHUKY (POPMHUPOBAHUS U HATIPAB-
JICHUS UCTIOIB30BAHMSI KJPOBOTO MTOTEHIINAJIA IKOHOMH-
KU 3HaHUH. PopMyaupyeTcs cucTeMa HOPMaTUBHBIX CO-
OTHOIIICHHIA JJII 3JIEMEHTOB KaJpOBOro 00eCIeueHHUs .
[Ipeanaraercs METOIMKA OIEHKU M YIIPABJICHHS KaIpo-
BOI1 00€CTIEYeHHOCTHIO B YCIIOBHSIX MHHOBAIIMOHHOTO pa3-
BUTHS DKOHOMHKH.

Kntouesvie cn06a. MHHOBAIMOHHOE Pa3BUTHE KO-
HOMHKH, OPTaHU3allMOHHO-3KOHOMUYECKUI MEXaHU3M,
SKOHOMHMKA 3HAHUH, KaAPOBBIN TOTSHIINAI

Podsolonko E. A., Murava-Sereda A. V. Human
resources for knowledge economy

Sources of formation and fields of application of
Human resources of Knowledge Economy areinvestigated
. A system of regulatory relations for elements of Human
resources is being formulated. Methods of assessment
and management of personnel security in terms of
innovation economic development is suggested.

Key words: innovation development of economy,
organizational and economic mechanism, Knowledge
Economy, Human resources.
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