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Abstract: The governance process of regional innovation
systems requires outcome-based measurability of actions. These
managerial outcomes are reflected in the functions of goal-setting,
organization, control, and motivation. Therefore, governance
decisions aimed at fostering the development of regional innovation
systems must be made along the lines of these functional
dimensions.

The article substantiates the formulation of indicators for
economic innovation systems, which enables the outcome-oriented
measurability and monitoring of regional innovation system (RIS)
development, and allows for the adoption of appropriate decisions
based on progress achieved.
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Research aims: The aim of the research is to develop the
managerial functions of regional innovation systems using key
performance indicators.

Research novelty: New governance approaches for regional
innovation systems are proposed based on the application of a
composite indicator of RIS development potential.

Introduction

In general, the measurability hierarchy of innovation systems
in the economy can be presented in the form of a pyramid, at the
base of which lie the indicators of regional innovation system (RIS)
development (see Figure 1). These indicators are primarily formed
within a national framework; however, in practice, there is also the
potential to establish supranational corporations in specific regions
that can actively participate in the development of regional
innovation systems (Gust-Bardon, N. 2012).

By utilizing appropriate indicators, it becomes possible to
render general assessments of RIS development measurable at the
national level (Lenchuk, E., B., Vlaskin, G., A. 2010). Examples of
such indicators include innovation investments in the regions
relative to GDP, the share of regional innovation expenditures in
the state budget, and others. However, using composite indicators
complicates the comprehensive assessment of RIS development
outcomes, as they are typically presented in a synthetic and
aggregated manner (Anderton, D. 2016).
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Figure 1. The Hierarchy of Innovation System Indicators in the
Economy™

Therefore, our approach places particular emphasis on the
analytical evaluation of the indicators located at the base of the
hierarchyofinnovation system indicator (see Figure 1).

Research results

From the standpoint of managing regional innovation systems
(RIS), the application of key performance indicators (KPIs) is
deemed appropriate. KPIs began to be widely used in industrial
systems starting from the first decades of the 20th century
(Leydesdorff, L. 2012). Their primary purpose was to enable the
measurability and monitoring of performance against set targets.
However, today KPIs are used not only for tactical but also for
strategic purposes. In particular, long-term monitoring of KPI
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dynamics reveals the barriers to the development of innovation
systems, and it also helps assess the risks associated with innovation
implementation - risks that are also typical of RIS (Svensson, P.
2010). Ultimately, KPIs allow for the identification and targeting of
development pathways. Therefore, we emphasize the construction
of a hierarchy of key indicators proposed for RIS governance (see
Figure 2).

Key indicators of RIS

management
|

Availability of organizational

R el and legal environment

Financial

al, a2, a3, Non-financial

Organizational

a4 b1, b2, b3, b4 di, d2, d3, d4

Figure 2. Hierarchy of proposed KPIs for RIS governance™

al - community funding

a2 - business financing

a3 - financing from venture capital funds
a4 - access to low-interest credit resources
b1 - access to innovative technologies
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b2 - availability of mechanisms for commercialization of
innovations

b3 - patenting of regional innovations

b4 - digital transformation and transparency

cl - legislative initiatives for regional development reform

c2 - revisions in local budgeting procedures for self-
government

c3 - provision of tax incentives for RIS activities

d1 - marketing initiatives targeting innovation markets

d2 - establishment of startup incubators

d3 - establishment of university-based research centers

d4 - establishment of techno parks

The sustainable development of RIS does not depend solely on
the availability of necessary resources, but also requires an
appropriate organizational and legal support environment (see
Figure 2.). Therefore, actions in these two areas must be
interconnected and harmonized to shape a conducive environment
for RIS development. This interconnection can be interpreted
through the use of relevant KPIs (Asheim, B., T., Smith, H., L.
2011).

RIS funding beneficiaries include not only the state and local
communities, but also the private sector (Edquist, C. 2005). Thus,
it becomes important to record the diversification of funding
sources supporting RIS formation and development through KPls.
Such support may come from municipal budgets, venture funds,
and business partnerships. Importantly, diversification does not
imply mere financial stability during RIS formation; it also
anticipates  stimulating and motivating directions. Private
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companies, for example, can act as RIS support partners by
providing direct investment and financial assistance (Furman, J.,
Porter, M., Stern, S. 2002). Similarly, commercial banks may
provide RIS with low-interest loans, aiming to stimulate regional
socio-economic  development and gain opportunities for
participatory governance of innovation processes (Parto, Saeed &
Doloreux, David. 2004).

The potential for RIS formation is not limited to financial
resources - it also depends on non-financial ones. In this context,
access to innovative technologies and the availability of
commercialization mechanisms are particularly important.
Challenges frequently arise in the commercialization and market
introduction of innovative products, which require specific
marketing efforts due to their unpredictability.

Non-financial support also includes the digitalization of
governance functions and the presence of transparent
accountability mechanisms (Sallet, J. and Paisley, E., 2009). These
aspects, too, require the application of KPIs. Stakeholders involved
in RIS development expect not only digital transformation in
governance but also accountability mechanisms based on feedback,
which serve as the informational foundation for decision-making in
RIS development.

We also propose establishing KPIs for the organizational
structures related to RIS activities, such as regional startup
incubators, university-affiliated laboratories, and operating techno
parks. RIS management cannot remain detached from the
formation of such research environments, as they are typically the
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source of innovation ideas tied to regional socio-economic
development (Romanovski, M., Shkuta, D. 2013).

Taking all this into consideration, we propose the formation of
an information system for evaluating RIS activity based on key
performance indicators. This system should first establish the target
values for RIS development KPIs and subsequently calculate their
performance levels based on actual outcomes. We suggest
grouping RIS-related indicators into resource-based and
organizational-legal categories, and then calculating the average
sub-indicator value for each group.

By introducing this system, it becomes possible to calculate a
composite key performance indicator (Pl) for assessing RIS
development potential:

Ip=3(a+1,+Ic+lg)/n

Where:

Ip - Composite indicator of RIS development potential
la, Ib, Ic, Id - Financial, non-financial, legal, and organizational sub-
indicators;

n — Number of sub-indicators

The managerial functions of regional innovation systems based
on key performance indicators are proposed to follow a dynamic,
stage-based cycle (see Figure 3):

First stage - Characterization of the RIS development potential
through KPlIs, by recording target values related to the availability
of resource and organizational capacities necessary for the
generation and commercialization of regional innovations.
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Second stage - Defining sub-indicators related to
comprehensible operational factors of the RIS and, based on these,
assessing the composite indicator of RIS development potential.

Characterization of the
potential of goals for
the development of RIS

/
Development of RIS Development of RIS
Review of KPI Definition of KPI

Monitoring

Assessment of RIS changes of KP!

development risks

e S

Figure 3. Proposed Functional Cycle of RIS Managerial
Activities™

Third stage - Continuous monitoring of the changes in the
defined KPIs for RIS development and identifying factor-based
obstacles that hinder innovation implementation.

Fourth stage - Evaluation of the risks associated with RIS
development and mitigation of the uncertainties in realizing
innovation opportunities.
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Fifth stage - Periodic revision of the defined KPIs in light of the
competitive environment of RIS activities and the adoption of
appropriate governance decisions to support further progress.

Therefore, managing a regional innovation system through key
performance indicators provides the dual benefit of enabling
regular, measurable evaluation of the system’s supportive functions
and of facilitating informed decisions that promote the
advancement of regional innovation activities.

Conclusion
Thus, the proposed composite indicator of regional innovation

system (RIS) development potential is constructed based on key
performance sub-indicators that support the system—taking into
account both resource-related and organizational-legal factors.

The closer the value of this indicator is to one, the more
favorable the RIS development process is assessed, as it reflects
that the governance-defined strategic directions are approaching
their intended targets.

It is important to highlight that the proposed PL indicator does
not serve a solely monitoring function within the governance
system. Through the distribution of sub-indicators across specific
managerial functions, it enables the identification of risk-related
barriers to RIS development and provides a foundation for making
appropriate governance decisions aimed at their mitigation.
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suruocLusrt hunyushrnu LUvULUrgh
yunudurnrue yusurnTuwsuvh UnuL8LU3hL
SNh8hALGMNU

LuwpbYy UwpwwnmhYjw
Lwjwuwnwuh ghnnipniuutiph wqguwhtu wlywnbdhw,
U. Lnpwljwup wujwl nunbuwghwnigjut huunhwntn,
wuwhpuwwn

Pwuwih pwnbp - mwpwdpwiht hunjwghnu hwdwlwnghbp,
Ywwwpnnuywuh wnwugpwihtu gnighsubip, Ywnwywpswlwu
ghpdwnnypubiph  wwpptipwopowu, hunjwghnu  hwdwlwpgh
wnwoupwgh Ywnwywnswywu npnanudubip

Swpwépwihu  phunjwghnu  hwdwlwpgh Ywnwlwpdwu
gnpdpupwgn wwhwugnid £ gnpdnnnipiniuutiph wpnyntupwjhu
swihbhnyeyniu: Cun npnud, Yuwnwywpdwt udwu wpryntupubipp
npuunpynud  Gu uywwmwwnpdwu, Yuwgdwybpwdwu, yYbpw-
huynnnigjwtu U gwhwnpndwu gnpdwnnyputipnu: <Gunlwpwp,
wmwpwdpwiht  hunjwghnt  hwdwlwpgh qwpgqwgnidubiph
Uywuwndwu gény Yuwnwywpswywu npnanwdubpp wuhpwdtion |
Ywjwgub) ytipnugjw| gnpdwnnypubph Yunpywdpny:

<nnywond  hpduwynpynd £ wnuwnbuniegjwu  hunjwghnu
hwdwlwnpgbph gnighsutiph dwynudp, npny htwpwynpnieynwu £
uintindynd wwwhnytipnt Sh&<-tiph qupgqugdwu wpnyniupwjhu
swithbhnyeyniup, dnuhnnpugp W npwug hhdwt ypw Yujwgubnt
wnwopupwgh hwdwwwunwufuwu npnanwubp:
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Uwownpyynn Sh<L  qupqugdwt  huwpwynpnipniuubipp
hwdpunhwunip gnighsp Ywnnigynd £ dwpquyht hundwghntu
hwdwlwpght  wowygnn Ywwnwpnnuwuh Gupwgnighsubiph
hpdwu Jpw' hwydp wnubnd nbunpuwhu b Yuqdw-
Ytpwswphpwwlywu gnpdnutbph  hwdwfundpp: Cun  npnud,
nppwt wjn gnighsp dninbund £ dGYhu, wjupwu pwpép £
guwhwwnynud  Sh<L qupgwgdwu gnpdpupwgp, pwuh np
Ywnwywpdwu Ynndhg wyn ninnnigjwdp uwhdwuywd phpw-
fuwjhu ninnnieyntubpp dninbunwd Gu hpbiug bwywnwlwybinhu:

Unwownyynn (Ip) gnighsp Yuwnwywpdwu hwdwlwpgnud
dhwju ypwhuynnuywu nbpwlwunwpnd sh unwudund, wyl
Ywnwywpdwu  wnwudhu  gnpdwnnypubiph  dhol  hp
Gupwgnighsutiph  pwofunidny  huwpwynpniginiu £ unbindnid
pwgwhwjnbint  wmwpwdpwiht  hundwghnt  hwdwywpgh
qupguguwu nhulwihtu funspunnunutpp W Ywjwgubint hwdw-
wwwwufuwu Yunwldwpswlwu npnonwdubp’ npwug dbnndwu
hwdwnp):
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