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INTELLECTUAL SERVICES SECTOR: FEATURES OF ESTABLISHMENT
AND DEVELOPMENT OF ENGINEERING

CEKTOP IHTEJIEKTYAJIbHNX NMOCIYT :
OCOBJINBOCTI CTAHOBJIEHHA TA PO3BUTKY IHXWHIPVHIY

Nowadays, the development of the service sector is very relevant, therefore, this kind of enterprise
is very important both for the whole world and for Ukraine as a whole. In international statistics, engi-
neering is associated with the design and construction of facilities, however, engineering services are
also provided in the implementation of other types of economic activity. The terms “engineering” and
“engineering services” contain only an indicative list of types of high-tech and highly professional ser-
vices that need to be improved. The article describes the different types of organizations operating in
the research and development sectors and are engaged in design and technical-economic engineering.
The article describes the “intermediary model” of engineering companies, vertically integrated engi-
neering structures of the holding type, specializing in the implementation of turnkey projects, as well
as engineering organizations specializing in design, engineering and technological and technological
and software research and development. Various statistical indicators for measuring and assessing the
quality of engineering services are analyzed, as well as indicators of the effectiveness of engineering
organizations. A system of indicators for assessing the effectiveness of the activities of engineering
organizations in the service sector has been developed and described.

Key words: engineering, information and communication technologies (ICT) sector, high-tech and
highly professional engineering services, engineering companies, engineering services.

B Haw yac ay>ke akTyanbHUM € PO3BUTOK cchepun nocnyr, y 3B'A3Ky 3 TUM, WO AaHOro poay nianpu-
€MCTBA € Ay>Xe BaXKNMBUMM AK ANA BCbOro CBiTy, Tak i AnA YKpaiHu B uinomy. Y Mi>KHapOAaHil ctaTuctmui
iHXXWUHIPUHI acouUiloeTbCA 3 NPOEKTYBaHHAM i 6yAiBHUUTBOM OO6'€KTIB, NPOTE, iHXUHIPUHIOBI NOCAyrn
HafalTbCA | NPY 3A4INCHEHHI IHWKX BUAIB EKOHOMIYHOT AIANBHOCTI. TEPMIHN «iHXMHIPUHI» Ta «iHXMUHI-
PWHIOBI NOCNYrM» MICTATb TiNbKW NPUONU3HMA Nepenik BUAIB BUCOKOTEXHOMONYHMX Ta BUCOKOMpPO-
decinHnx nocnyr, Ak noTpebye BAOCKOHaNeHHA. TomMy, anAa Toro wob 3po3yMiTh, Aki came 6a30Bi
yHKUIT MaloTb iHXMHIPMHIOBI OpraHisauii, HEOO6XiAHO BM3HAYMTU iX POJSib B NAHUIOXKY CTBOPEHHA i
nepeTBOPEHHA 3HaHb B HOBY ab0 BOOCKOHaNeHy npoaykuito 4n nocnyry. Baxxnuemm ana gaHoi obnacri
TaKoXX € BUABMEHHA TUMIB IHXWHIPUHIOBUX OpraHi3adii, ineHTudikauielo yKpaiHCbKUX iHXMHIPUHIOBUX
opraHisauin, nNianpuUeMHULBKNX CTPYKTYpP chepun nocnyr, a TakoXx i3 po3yMiHHAM iXHbOI poni y Hauio-
HanbHIN iHHOBALIMHI cucTemi. B cTaTTi onucaHi pisHi TMNM opraHisadili, Wo AiloTb B CEKTOpax AOCHi-
[KEHb | po3po60oK, a TakoX 3aMarTbCA NPOEKTHNM | TEXHIKO-EKOHOMIYHUM iHXXMHIpUHIroM. [leTanbHo
6yna onuncaHa «nocepeaHnLbKa MOAENb» iHKNHIPUHIOBUX KOMMAaHIN, a TakoXX BEPTUKaNbHO iIHTErpoOBaHi
iHXXMHIPMHIOBI CTPYKTYPW XONAVWHIOBOIro TUMY, WO CMeuiani3yloTbCA Ha peani3auii NpOeKTIB «Mid Knoy».
OnuncaHo iHXWHIPMHIoOBI OpraHi3auii, Wo crneuiani3ytoTbCA Ha KOHCTPYKTOPCbKUX, KOHCTPYKTOPCbKO-
TEXHOOTIYHMX Ta TEXHOMOro-NPorpaMHNX AocnimkeHHAX, po3pobkax. [MpoaHanizoBaHO pi3Hi cTaTumc-
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TUYHI iIHOMKaATOPW ANA BUMIPY | OLIHKN AKOCTI iIHXKMHIPUHIOBMX MOCHYT, a TakKoX iHaAnkaTtopn edekTnB-
HOCTI iIHXXMHIPMHIrOBMX opraHidauin. JeAki i3 HaBeaeHMX B aHanidi nokasHukis 6yno BUKOpPMUCTaHO ANA
PO3PO6KM CUCTEMM iHAMKATOPIB OUIHKM e(PEKTUBHOCTI Ta AMHAMIKN PO3BUTKY YKPATHCbKUX iHXUHIPUH-
roBUX OpraHisauii Ta NignpUeMHMNUBKNX CTPYKTYP B 06paHin obnacti cchepwn nocnyr. Po3pobneHo i onu-
CaHO cuUCTeMY MOKa3HUKIB ANA OUIHKN e(peKTUBHOCTI AIANbHOCTI iHXMHIPUHIOBUX OpraHisauin cdepu
nocnyr, 3 06’eAHaHHAM Ta BUAINEHHAM NOKAa3HWKIB Y rpynu, iX oNMcaHHAM, OAMHULAMW BUMIpPY | AeTanb-
HUMMWN KOMEHTapPAMMU.

KniouoBi cnoBa: iHXWHIPWHI, cekTop iHdopMauinHo-koMyHikauinHux TexHonorin (IKT), Bucoko-
TEXHOJOTIYHI i BUCOKONPOMECINHI iHXXNHIPUHIOBI NOCNYIrX, iHXWHIPUHIOBI KOMMAaHIi, iHXWHIPWHIOBI
nocnyru.

[TIPOBAEMH CUCTEMHOI'O TIAXOAY B EKOHOMILII

B Hawe BpemA o4yeHb akTyanbHbIM ABNAETCA pa3BuUTUE cdepbl yCryr, NOSTOMY AaHHOro poaa npea-
NPUATMA OYEHDb BaXkHbl KaK ANA BCEro MUpa, Tak 1 ana YKpauHbl B Lenom. B mexkayHapoaHow ctatuctmke
NHXWUHUPUHT aCCOUMNPYETCA C NPOEKTUPOBAHNEM U CTPOUTENbCTBOM 06bEKTOB, OAHAKO, MHXXUHUPWH-
roBble YCIyrv NpeaocTaBnAOTCA U NMPU OCYLLECTBNEHNM APYTNX BUAOB 9KOHOMUYECKOWN AEATENBHOCTM.
TepMUHbI «MHKUHUPUH» U «MHXXUHUPUHIOBbIE YCINYT» CoAep>KaT TOMNbKO NPMMEPHbI NepeyeHb BUAOB
BbICOKOTEXHOMOMMYHbIX N BbICOKOMPOMECCHMOHANbHbIX YCIYr, KOTOPbIA HY>KOAETCA B COBEPLLUEHCTBOBA-
HUK. B cTaTbe onncaHbl pa3nunyHble TUMbl OpraHN3aunii, AENCTBYIOLNX B CEKTOPaX NCCneaoBaHNi 1 pas-
paboToK N 3aHUMAIOTCA NMPOEKTHBIM N TEXHUKO-3KOHOMUYECKUM UHXUHUPUHTOoM. OnuncaHa «nocpen-
HUYeckaa MoZeNb» UHXMHUPUHIOBBIX KOMNAaHWA, BEPTUKANIbHO UHTErPUPOBAHHbIE MHXUHUPUHIOBbIE
CTPYKTYpPbl XONAVUHIOBOrO TMMa, CNeunanm3npyoLMeca Ha peannu3aumm NpoeKkToB «Moj KoYy, a Takxke
NHXWUHUPUHIOBbIe OpraHn3aumnn, cneunanmnanpyowmnmeca Ha KOHCTPYKTOPCKMX, KOHCTPYKTOPCKO-TEXHO-
MOrNYECKNX N TEXHONOro-NporpaMMHbIX UccrneaoBaHUAX, paspaboTkax. MpoaHannanpoBaHbl pasnuny-
Hble CTaTUCTMYECKNE NHAMKATOPbI AN1A U3BMEPEHMA N OLEHKM KauecTBa UHXMHUPUHIOBBIX YCIYT, @ TakXKe
NHAnKaTopbl 3 (PEKTUBHOCTM NHXNHUPUHIOBbIX OpraHn3aunii. PaspaboTtaHa 1 onvcaHa cuctemMa noka-

3aTenen AnA oueHkn ahpeKTUBHOCTUN AEATENBHOCTU MHXXMHUPUHTOBLIX OpraHn3aumnin cdepbl ycnyr.
KnioueBble cnoBa: MHXWHUPWHT, CEKTOP NHPOPMALIMOHHO-KOMMYHMKaUNOHHbIX TexHonorui (UKT),
BbICOKOTEXHOMOMMYHbIE U BbICOKONPOMECCMOHANbHbBIE UHXWUHUPUHIOBBLIE YCNYTW, NHXUHUPWUHIOBbIE

KOMMNaHnnm, NHXNHNPWHIOBbIE YCITYyTWU.

Formulation of the problem. An important
aspect of the study of the market of high-tech ser-
vices was the study of perspectives for the devel-
opment of intellectual services in Ukraine. Under-
standing the main “driving forces” (drivers of the
intellectual services sector) makes it possible to
more accurately and reasonably predict the future
state of the market. This is important because
intellectual services are very likely to take a lead-
ing place in the world and domestic economy.
Engineering services, as an important component
of the intellectual services sector, have recently
been often attributed the role of special agents of
innovation, capable of implementing the results
of research and development. It should be noted
that in foreign practice, there is no uniformity in
the definitions, functions of engineering services
and no place is defined in the process of digital
transformation of business and economy.

Analysis of scientific publications. The econ-
omy, depending on the share of employment in
the sector, is divided into “agricultural”; “indus-
trial” and “post-industrial”. But, already in the third
quarter of the twentieth century, scientists began
to put forward ideas “about knowledge-based”
economies of the future — “intellectual economy”.
This concept was introduced by Fritz Mahlup
(1962). In subsequent years, conducted research
I. Mills, Dan Hertog, R. Bilderberg, N. Tsounis.
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Currently, scientists M. Gershman (on the sector
of engineering services), M. Doroshenko (on the
market of intellectual services and forecasting the
development of segments of the market of intel-
lectual services) and others are conducting seri-
ous research.

The purpose of the article is to consider and
understand the essence and functions of engi-
neering companies, as well as to identify the fea-
tures of information and innovation components
of intellectual services in the market of intellectual
services.

Presentation of the main material of the study.
The development of the organization of the service
sector is a very important task for the Ukrainian
innovation system and the economy as a whole.
Due to the specifics of its activities, enterprises of
this sector of the economy on the one hand is an
important part of the technological chain of creat-
ing competitive products (services) in certain parts
of the service sector and on the other — perform
the function of direct agents of modernization,
eliminating existing infrastructure gaps.

For example, the activities of high-tech and
highly professional service organizations — engi-
neering organizations that require a high degree
of professionalism in design, design and project
management in various sectors of the economy
are a catalyst for demand and training of engi-




44

neers adapted to the requirements and use of dig-
italization. Thus, the definition of domestic engi-
neering organizations in the field of high-tech and
highly professional services that carry out inno-
vative activities becomes especially important in
terms of complete understanding of innovation
and information processes in the country and its
regions and in industries, services.

In the Ukrainian legal field there are no unam-
biguous definitions of the term engineering. On
the one hand, this can be explained by the legisla-
tor's lack of attention to this specific type of service
organization, and on the other — the complexity of
standardization of activities, the heterogeneity of
which is due to differences in business practices
in this service sector.

Engineering services include engineering and
economic and management consulting services
for the preparation of the production and imple-
mentation process (robot, services), prepara-
tion for construction and operation of industrial
infrastructure and other facilities, pre-design and
design services (preparation of feasibility studies
and other similar services).

Engineering — performance of various engi-
neering and economic works, provision of con-
sulting services on a commercial basis.

Among the relevant documents of organiza-
tional and administrative nature under “engineer-
ing organizations should be understood organiza-
tions (offices, offices, etc.) that provide a range of
high-tech consulting services” [1].

Even a shallow study of the terms “engineer-
ing” and “engineering services” appearing in the
Ukrainian legal field makes it possible to con-
clude that they all contain only an approximate
(poorly defined) but not exhaustive list of types
of high-tech and highly professional services,
thus leaving, “Information and legal space” both
for law enforcement and for improving legisla-
tion in this area.

To define the meaning of “engineering” and
“engineering services” it is necessary to refer to
the international classifiers of economic activi-
ties ISIK (International Standard Industrial Clas-
sification of all Economic Activities) of the United
Nations and NACE (European Classification of all
Economic Activities) of the European Union. In
both documents, engineering services are part of
the section “Architectural and engineering activi-
ties and related technical and economic consult-
ing” (in ISIK — code 7421, in NACE - code 74.2).
The UN Guidelines for Statistics of International
Trade in Services provide a classification of
services Services Sectoral Classification List -
GNS/W/120 [2].

This section contains four sections:

— engineering services;
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— integrated engineering-economic and man-
agement-design services;

— architectural services;

— services in the field of urban planning and
architecture.

However, it should be noted that the same UN
guide for statistics on international trade in ser-
vices has a high degree of conventionality of such
classifications.

In international statistics, engineering is cur-
rently associated with the design and construc-
tion of facilities. At the same time, engineering
services are provided in other economic activities.

For example, according to the OECD Informa-
tion Society Measurement Guide, engineering
services for projects, information telecommuni-
cations and television (code 83325) are included
in the list of products of the information and com-
munication technology (ICT) sector, due to the
lack of statistical accounting of similar services in
other sectors [3].

International standardization of engineering
services is carried out within the framework of the
European Committee CEN // TC 395 at the Euro-
pean Commission. (October 2009) in two working
groups:

— on standardization of terminology of engi-
neering consulting services for industrial products
and industrial services;

— on standardization of terminology of engi-
neering services for buildings, infrastructure,
industrial facilities and feasibility studies.

One of the committee's documents (dated
August 2011) contains a number of key terms,
including: “... engineering is the type of intellec-
tual activity required to describe, design, justify,
support the production and reproduction of a
product or service.” [4] Engineering and eco-
nomic consulting services represent (committee
version from 2011) is “a type of intellectual activity
carried out by engineers and economists-consul-
tants during one or all stages of the life cycle of an
object, product or service”.

It can be noted that, in contrast to international
standards and classifications, the UK National Sta-
tistics Division provides a broader interpretation
of economic activities in which engineering ser-
vices may be required (without limiting them to
the field of construction) [5].

Also, in turn, the uncertainty of the concept
of “engineering services” and the breadth of this
high-tech and highly professional term allows it
to be used by organizations, near the business
structures of the service sector, performing a wide
range of works and services in various sectors
of the economy, including services, ie domestic
legislation allows “unreasonable positioning” of
organizations as engineering.

BUITYCK Ne 1(81), 2021
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Such discrepancies in fact complicate the pro-
cedures for the formation and assessment of the
representativeness of the sample in the survey of
organizations and business structures in the ser-
vice sector — as engineering. It is obvious that this
direction of classification of business high-tech
and highly professional services in Ukraine needs
updating and further development within the
framework of digital transformation of economy
and business [6].

We describe the features of the activities of
engineering organizations, taking into account the
transition period of digitalization of the domestic
economy.

In a narrow sense, engineering is a set of
highly professional services provided by engi-
neers, economists, programmers, civil engineers
at all stages of the technological chain of creat-
ing a new (often innovative) facility / equipment
development (transformation of new scientific
knowledge into technical and technological
product (service)).

In a broad sense, engineering organizations or
business structures of the service sector are a kind
of highly professional intermediaries, combining
basic and applied science, specialized research
institutes and manufacturing enterprises, start-
ups, integrating and coordinating in the imple-
mentation of new technological projects.

On the scale of the national innovation sys-
tem of Ukraine, engineering organizations occupy
between science and the real sector of the econ-
omy, allowing the implementation of the results of
scientific (innovative) research in industry, social
activities and services. As a rule, they play the
role of a key mediator (integrator) between the
theoretical knowledge gained by scientists and its
practical application.

To understand the basic functions of engineer-
ing organizations as representatives of the sec-
tor of high-tech and highly professional services
related to innovation and information processes,
it is necessary to define their role in the chain of
knowledge creation and transformation (as an
example, use of innovation and information tech-
nologies) into new or improved products (service).

Engineering services can be attributed to sci-
entific and technical activities, as they are aimed at
“the application of new knowledge (mostly inno-
vative) to solve technological, engineering, tech-
nical, economic and other problems.” It is known
that research and development includes basic and
applied research, as well as developments, which
include design, design, technological, feasibility
studies and justifications. The implementation of
these works / services is the defining direction
of the activities of engineering organizations as
agencies of the national innovation system.
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However, the analysis of the definitions of
engineering services that exist in the Ukrainian
legal field shows that they may (and quite rea-
sonably) include not only services related to
development but also a number of scientific and
technical, technological (eg, ICT and digital tech-
nologies) and marketing and logistics services,
which at first glance are not directly related to
the nature of scientific and technical activities,
including in the field of services. Accordingly,
there is a problem of identifying a range of sci-
entific, technical and technological areas in the
high-tech and highly professional engineering
services, which, in the opinion of the authors, is
seriously hampered by the lack of both statistical
and socio-economic data.

Since the activities of engineering organiza-
tions and a number of business structures are
associated with the production of products and
services for the purpose of their sale, they can be
attributed mainly to the business sector of high-
tech and highly professional services. However,
it is possible that a number of organizations (eg,
specialized institutes, bureaus) performing engi-
neering functions may belong to the vocational
education sector (eg, the Academy of Civil Engi-
neering and Architecture) and the public sector
(sectoral design organizations).

An important issue is to identify the types of
engineering organizations. The difficulty here is
that engineering services in Ukraine are provided
by many organizations and business structures
of the service sector (including as a non-core
activity), consisting of staff — engineers, pro-
grammers. Therefore, the typology should take
into account the nature of engineering services
and the possibility of their attribution to scientific
and technical activities.

Also, in our opinion, it is necessary to under-
stand that in terms of the volume of technologi-
cal innovation projects for enterprises of the real
sector of the economy, engineering organizations
should stand out against other scientific and sci-
entific-technical organizations.

The different types of organizations operat-
ing in the research and development sectors and
engaged in design and technical and economic
engineering include:

- effort, design and engineering technological
organizations;

— design and design and survey organizations;

— experienced experimental enterprises;

— industrial enterprises, concerns, corpora-
tions (including engineering divisions, such as
DTEK);

— engineering companies (firms, bureaus).

Engineering companies, mainly related to the
business sector of the service sector, are the most




46

interesting object of study in the context of dig-
italization, given the lack of empirical data and
practices of systems research in this area. A more
detailed study of the activities of engineering
organizations of business structures in the service
sector would provide information about their fea-
tures (including information and innovation) and
business models.

For example, based on data from open Inter-
net sources, it can be argued that in Ukraine and
its regions, the so-called “intermediary model”
of engineering companies in the business sector
working in the field of construction. Such compa-
nies carry out complex management of works on
construction (reconstruction, reengineering, mod-
ernization) of civil and industrial objects, offer-
ing also the corresponding set of services (legal,
financial and others). However, they may not have
their own scientific, engineering or reporting base,
having extensive links with suppliers and contrac-
tors and playing the role of distributors.

You can specify a standard set of services pro-
vided by engineering companies of this type:
initial diagnostics of the object;
analysis of the contract with the contractor;
budget analysis;
technical Supervision;

— search for a construction or engineering firm
and conducting a tender;

— legal support in conflict situations;

— budgeting;

- consultations on the design of buildings and
engineering and operational facilities, etc.

Obviously, only some services from the
approximate list can be indirectly attributed to
scientific, technical or innovative activities. This
model of the engineering company is not of par-
ticular interest in terms of innovation.

On the other hand, the “mediation model”
can be combined with the presence of its own
research base. In this case, the design and
research activities will be the main for the engi-
neering company, other types of work can be car-
ried out with the involvement of contractors. Own
developed research and design competencies, or
the presence of close ties with scientific, scientific
and technical organizations (for example, in the
framework of technology park projects), which
allow to bring novelty (including the expansion of
ICT and digital technologies) in production pro-
cesses, are important properties of engineering
organizations.

It should be noted that the leading positions
in the Ukrainian rankings of engineering organi-
zations and companies are occupied by vertically
integrated engineering structures of the holding
type, specializing in the implementation of turnkey
projects.
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Quite a different model are engineering orga-
nizations specializing in design, engineering and
technological research, development. Engineer-
ing organizations and companies can also act here
as developers of non-standardized equipment
and software.

Selective study of engineering services of a
number of Ukrainian organizations, as well as the
experience of the results of engineering compa-
nies in the US, Japan, Germany, Sweden, Austria
allows to form a preliminary list of types of high-
tech and highly professional engineering services
containing scientific, technical and technological
components (including, and on the basis of inno-
vative solutions), as well as important in terms of
assessing the effectiveness of their innovation
and information activities:

- performance of works on design of technolog-
ical equipment and apparatus (including technical
systems, equipment of non-standardized machines
and equipment, technical safety systems);

— execution of logistic, commissioning works,
carrying out of tests of cars, units, technical and
technological systems;

- software development, technical consulting
in the implementation and operation of informa-
tion and communication technologies;

— technical audit, diagnostics, energy audit of
industrial and agricultural facilities, infrastructure
facilities;

— turnkey construction of industrial, agricul-
tural facilities, infrastructure facilities (including
development, design, supply, commissioning and
commissioning);

— performance of works on automation of
technological processes (including, within the lim-
its of technology Industry 4.0);

— development of technical, engineering, eco-
logical documentation;

— consulting and translation of management,
financial and economic documentation into digi-
talization standards;

— other engineering, consulting services
(including engineering and project management
support).

Of course, this list should be further clarified
and supplemented. Taking into account the pre-
vious research of the available information, it
should be stated that the possibilities of identifi-
cation of Ukrainian engineering organizations of
business structures in the service sector are quite
limited today. However, according to the authors,
we consider it appropriate to outline a prelimi-
nary range of types of engineering organizations,
which would be useful to include in the sample
when conducting a “pilot” economic and socio-
logical survey to test and validate the findings and
hypotheses.

BUITYCK Ne 1(81), 2021
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These include:

— scientific organizations (design and survey
organizations);

— construction and engineering-technological
holdings, company groups and other integrated
structures of the business sector of the services
sector, which include structures that provide engi-
neering services;

— higher educational institutions of technical
and technological profile;

— other independent organizations and busi-
ness structures of the service sector, which per-
forms certain types of engineering services.

Analysis of foreign experience shows that the
set of statistical indicators used to measure and
assess the quality of engineering services var-
ies significantly depending on the subject of the
survey. Most of the indicators for assessing the
effectiveness of engineering organizations is usu-
ally reduced to financial. There is a lack of indi-
cators that characterize their “scientific and tech-
nical component” and a significant shortage of
indicators for assessing the effectiveness of engi-
neering services as an element of the national
innovation system.

Thus, the joint report of the OECD and the
World Bank on trade in engineering services
in South Africa [7], contains such indicators as
total income by type of engineering services
and sectors of the economy; volume of exports
and imports of engineering services; revenue
indicators of the largest engineering companies
in this sector.

The North American report [8] characterizes
the engineering services sector as a whole and by
individual countries and includes indicators:

— the average level of wages of workers in this
sector of services;

— level of employment of engineers, consul-
tants, designers in this type of comprehensive
services;

— annual number of engineering graduates
and specialists in the field of digital technologies;

— volumes of exports and imports of engineer-
ing services in some countries;

— investments in the largest infrastructure
projects;

— revenues of individual companies in the
sector.

Among the foreign studies examining the
effectiveness of engineering companies in the
national innovation system, the report of the Sta-
tistical Office of Canada [9] deserves special atten-
tion, which provides the following indicators of
the effectiveness of engineering organizations:

— innovation potential (level of staff educa-
tion; research and development costs; level of
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scientific and technical cooperation with universi-
ties, research laboratories, potential clients; par-
ticipation in scientific and technical cooperation;
acquisition of intellectual property rights, acquisi-
tion of digital technologies; acquisition high-tech
machinery and equipment);

— implementation of innovations (innovative
products, processes, services; the degree of nov-
elty of innovation, the use of intellectual property;
the number of innovative ICT);

Some of these indicators can be used to
develop a system of indicators to assess the
effectiveness and dynamics of development of
Ukrainian engineering organizations and busi-
ness structures in this area of services. It is
possible to form preliminary directions of such
estimation:

- the scale and effectiveness of the engineer-
ing organization in terms of (by type of engineer-
ing services);

— involvement of the engineering organization
inthe national innovation system (including corpo-
ration and interaction with universities; research
organizations; companies of the real sector of the
economy, as well as with foreign organizations);

— use of the results of intellectual activity of
technology transfer;

— personnel and material and technical poten-
tial of the engineering organization;

— financial stability of the engineering organi-
zation.

The proposed specific statistics, as well as
explains the comments to them, are presented in
Table 1.

Conclusions. It should be noted that today
there are a number of variables relevant to
Ukrainian scientific, technical and innovation and
information policy tasks in the digital transfor-
mation of the domestic economy and business,
related to the definition of engineering services
and their scientific, technical and innovation and
information component, and with the identifica-
tion of Ukrainian engineering organizations, busi-
ness structures in the field of services, as well as
with an understanding of their role in the national
innovation system.

In order to test the developed indicators and
refine them for the environment of enterprises
and organizations of the real sector of the econ-
omy, as well as to construct new indicators, it is
advisable to conduct a sample “pilot” socio-eco-
nomic survey, which will also identify additional
characteristics of engineering organizations and
departments. main activity and form recommen-
dations for the development of adequate state
policy measures in the field of services of Ukraine
and its regions.
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Table 1
Indicators for assessing the effectiveness of engineering organizations in the service sector
Indicators .
Ne Unit Comment
Name
1 2 3 4
1. | Group: The scale and effectiveness of the engineering organization and the business structure

of the services sector (by type of engineering services)

1.1. The share of engineering services in the |percent | The indicator is calculated in terms of

total amount of work performed, services, types of engineering services:

including: —for integrated structures (holdings,

— performance of works on design of corporations, groups of companies, etc.)

technological equipment, incl. non- the volume of work, services performed

standardized machines, equipment, by subsidiaries and affiliates that are part

technical systems; of them, provide engineering services

—technical audit, energy audit, diagnostics, (including research and scientific

examination of equipment of industrial and and technical centers, science and

agricultural facilities, infrastructure facilities technology parks) is taken into account,

(highways and railways, pipelines, etc.); branch research institutes, design

—turnkey construction of industrial, bureaus, etc.);

agricultural and social facilities —for industrial organizations that have

(including development, design, supply, in their structure engineering units, the

commissioning and commissioning); amount of work and services performed

- performance of works on automation of by these units is taken into account.

technological processes (including at use

of digital technologies;

— development of technical, engineering

and economic documentation;

- other engineering services (including

engineering and economic support of

projects.

1.2. The share of costs for research and percent |Characterizes the share of funds of

development in the total amount of work engineering organizations aimed at

performed, services development, in the total cost of work,
services. Used to assess the significance
of design, engineering, technological
works and services in comparison with
other types of works, services.

1.4. Expenditures on research and thousand |Includes design engineering,

development UAH technological works and services.

1.3. Expenses for performance of works, thousand | By types of engineering services.

services, for the reporting year (without VAT, | UAH

excises, etc. similar payments)

1.5. Net profitability of sales percent |(Net profit/ revenue (net) from sales of
goods, products, works, services) * 100%.

2. Group: Use of results of intellectual activity and realization of technology transfer
2.1. The total level of replicated percent |Characterizes the transfer of technology

technologies, including:

— developed independently;
— purchased within Ukraine;
— purchased outside Ukraine.

to the real sector of the economy. Used
to assess the level of scalability of
technologies at industrial facilities and
infrastructure facilities.

Calculated for organizations that keep
records of the use of technology

in the creation (modernization of
reconstruction, technical re-equipment)
of industrial machinery and equipment,
technical products.

When calculating the indicator,
technologies are taken into account, the
rights to which are confirmed by patents
(certificates), licenses for the use of
inventions, industrial designs,
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Table 1 (Continued)

2 3 4

2.1. The total level of replicated percent |utility models, or taken into account in

technologies, including: the intangible assets of the organization

— developed independently; carrying out engineering activities.

— purchased within Ukraine; Implemented is the technology

— purchased outside Ukraine. used in the creation (modernization,
reconstruction, technical re-equipment)
of industrial facilities, machinery and
equipment, industrial products.
The fact of using the technology must
be documented (in business or other
agreements, implementing acts and
other documents).
The indicator is calculated in terms of
sources of technology:
— developed independently;
— purchased within Ukraine;
— purchased outside Ukraine.

2.2. The level of technology percent |(Number of purchased and self-

implementation developed implemented technologies /
Number of purchased and self-
developed technologies) * 100%.

2.3. Technology borrowing ratio percent |(Number of purchased technologies /
Number of purchased and self-
developed technologies) * 100%.

2.4. Number of valid (supported) patents |units

(certificates) obtained in Ukraine and

abroad

2.5. Number of technologies in the form units

of patents and licenses for the use of

inventions, industrial designs, utility

models purchased:

— within Ukraine, including from the

university

— organizations of the research and

development sector;

— organizations of the business sector;

— outside Ukraine

2.6. The number of transferred units The indicator allows to estimate the

technologies in the form of commercial forms of technology transfer that are

contracts (agreements), including: best for engineering organizations.

—research and development;

— patent for the invention;

— non-patent invention;

— utility model;

— patent license for the invention;

— know-how;

—industrial design;

- sale of finished equipment;

— purposeful delegation of qualified

specialists to work;

—other forms of technology transfer

2.7. Number of transferred technologies, units The indicator allows to assess the

including:

—under agreements on alienation,
exclusive right;

—under license agreements

advantages of engineering companies

in relation to the disposal of exclusive
rights to the results of intellectual activity
(alienation or granting the right to use
within certain limits).
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Table 1 (Continued)

2

I

4

Group: Involvement of the engineering organization in the national innovation system
(including cooperation and interaction with universities, research organizations, real sector
companies, foreign organizations)

3.1. Coefficient of cooperation of percent |(number of projects implemented in
engineering organizations with participants partnership with participants of the

of the national innovation system, including: national innovation system / total number
— University; of implemented projects) * 100%.

- scientific organizations;

— companies of the real sector of the

economy;

— foreign organizations

3.2. Number of created (modernized, units The indicator reflects the "contribution"
reconstructed, technically re-equipped) of engineering organizations to the
industrial facilities, infrastructure facilities modernization of Ukrainian industry and
(by types of economic activity), including: national / regional infrastructure.

— designed, built and commissioned

("turnkey");

— completely modernized, technically

re-equipped;

— fully automated using advanced

production technologies and digital

technologies of integrated management

and control.

3.3. Number of projects implemented units MNoka3HnK xapakTepunaye koonepauito i

in cooperation with participants of the
national innovation system, including:
— Ukrainian universities;

- organizations of the research and
development sector of Ukraine (scientific
institutions of the National Academy of
Sciences of Ukraine, branch research
institutes, design bureaus, SKGB);

— organizations of the real sector of the
economy;

— foreign organizations

B3aEMO/AIIO 3 yHaCHMKaAMW HaUiOHanNbHOI
iHHOBAaUINHOI cnucTeMN.

Group: Personnel and material and technical pote

ntial of the engineering organization

4.1. The share of young qualified engineers,

programmers, economists in the total
number of hired, including:

— at the age of 18-25 years, having
secondary-special engineering education;
— at the age of 21-27 years, who have
higher engineering education

percent

4.2. The share of engineering and technical
workers (ITP) who have:

— secondary special education;

— higher professional education;

— academic degree of candidate of sciences;

—the degree of Doctor of Sciences in total

percent

4.3. The share of ITP in the total number of
employees

percent

4.4. Number of employees, including
engineering and technical staff

persons

4.5. The number of qualified engineers,
programmers in the total number of
employees, including: — at the age of
18-25 years, having secondary-special
engineering education;

— at the age of 21-27 years, who have
higher engineering education

persons
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Table 1 (Continued)

1 2 3 4
4.6. The share of specialized technological |percent |For integrated structures (holdings,
equipment in the total amount of fixed corporations, groups of companies, etc.),
assets information on their subsidiaries and
affiliated engineering companies is
indicated;

for industrial organizations that have
engineering units in their structure, the
information on these units is indicated.

4.7. The share of intangible assets percent
(including computer programs, databases,
topologies of integrated circuits) in total
fixed assets

5. Group: Financial stability of the engineering organization

5.1. The share of work performed and percent
services not paid by customers in the
total cost of work performed and services
(negative parameter)

5.2. Relative accounts payable percent |Accounts payable (for the reporting
period — year) / Revenue (net) from sales
of goods, products, works, services

(for the reporting period - year) * 100%.
5.3. Wage arrears per employee (negative |thousand |Wage arrears (for the reporting period -
parameter) UAH / year) / total number of employees
person (for the reporting period - year).

Source: compiled from [9, c. 60-62]
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