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Purpose: Due to differences in the definition of innovation and innovativeness, there are many
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the proposed approaches are associated with the need to obtain data through surveys, which has
its drawbacks.

Design/methodology/approach: The main goal of the article is to indicate the possibility of
conducting a corporate innovativeness assessment with the use of criteria / indicators based on
generally available information published by enterprises, especially in their annual reports.
It was achieved by comparing the criteria for assessing innovation, proposed in the literature,
with the scope of generally available (open source) information disclosed by enterprises.
Findings: The article presents a proposal for the use of indicators typical for a standard
financial ratio analysis of enterprises in order to assess their innovativeness, as well as its
extension by indicators typical for the assessment of innovativeness.

Research limitations/implications: Due to the specificity of various industries, the diversity
of disclosure of information about innovative activities by enterprises, or different approaches
to the issue of using patent protection, the possibilities of assessing innovativeness based on the
proposed indicators vary, especially in the area of result innovativeness.

Practical implications: The introduction of standardized information requirements regarding
innovative activities by the trading organizer (in the case of Poland it is the Warsaw Stock
Exchange) would be a great help in assessing the innovativeness of enterprises, especially
companies listed on the capital market.

Originality/value: The proposed approach is a compromise between a full-scale assessment of
enterprises' innovativeness based on popular and accepted methods in the literature, including
in particular OECD methodologies, and the possibility of obtaining information from publicly
available sources, including in particular periodic reports published by enterprises. The article
is addressed mainly to entrepreneurs, analysts, researchers and investors interested in corporate
innovativeness assessment.
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1. Introduction

In the literature, innovation and innovation have been perceived as engines of economic
development for many years (Hintzmann et al., 2021; Li, Wei, 2021; Maneejuk, Yamaka, 2020;
Zhou et al., 2020; Thompson, 2018; Chen et al., 2018; Lundvall, 2016; Fagerberg et al., 2013).
It was first pointed out by Joseph A. Schumpeter in his vision of creative destruction referring
to the mechanism of changes in the capitalist economy (Schumpeter, 1939). Although the
theory of innovation proposed by Schumpeter refers to the economy of the first half of the
twentieth century, the significance of this phenomenon has not devalued over time.
On the contrary, it has become one of the main determinants of competitiveness (Prahalad,
Hamel, 1990; Drucker, 1992; Porter, 1998), revenue growth (Patterson, 1998) and the survival
of the organization (Hurley, Hult, 1998).

Despite the vast amount of literature available, it is very difficult to give an exhaustive
definition of the term "innovation" and to clearly describe its nature. Innovation is a multi-
dimensional concept that includes different meanings and definitions from the perspective of
different disciplines. While several authors have attempted to capture the essence of innovation
and establish common typologies of innovation (Garcia, Calantone, 2002; Linton, 2009; Oke,
2007), innovation has so far been viewed as an aggregate term encompassing countless
variations. At the same time, it should be noted that innovation is currently referred to not only

in a "technological” context, but also in "social”, "cultural”, "institutional”, "inclusive", "eco",
"open", "user-oriented", "Lean", "low-cost", "bottom-up", "public" or "transformative", with
the technological context remaining the main one (Edwards-Schachter, 2016). The emergence
of new definitions indicates the evolution of this concept and the influence of historical and
socio-cultural contexts in which different types of innovation appear (Fagerberg, Verspagen,
2009; Godin, 2015; Gupta et al., 2003).

Similar to the term "innovation”, also "innovativeness" is perceived and defined differently.
It is most often identified with the ability of an organization to constantly seek, implement and
disseminate innovation (Dosi, 1988; Hult et al., 2004; Pomykalski, 2001). More extensive
definitions describe innovativeness as the tendency of an organization to seek, create and
implement new products, technologies, services, markets and management methods; take action
in uncertain situations; monitoring the market and competition, forecasting the market situation
and reacting quickly to changes by breaking the routine, changing the ways of communication
and developing new ways of organizing (Francik 2003). It should also be noted that many
definitions of innovativeness go beyond the display of the very abilities or skills, emphasizing
the effects of having and using it. Thus, innovativeness is the ability of an organization to
control and maintain a high dynamics of value creation, which is manifested in the use of
opportunities to generate change and to process and implement new ideas in practice (Jin et al.,
2004), especially earlier than other enterprises (Rogers, 1995). Innovativeness as a skill should
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also enable the efficient allocation of resources, aimed at creating an optimal configuration of
a competitive advantage (Morgan, Berthon 2008). Therefore, it can be seen in the context of
the broadly understood potential of creating innovation and continuous involvement in its
development — the so-called potential innovativeness, as well as its impact on the company's
financial results — the so-called result innovativeness (Nawrocki, 2012; Yeung et al., 2007).
It should be emphasized that the distinction between these two types of innovativeness is very
important, as high innovation potential does not necessarily translate into high results of
innovative activity (Simpson et al., 2006), which refers to, inter alia, to the issue of managing
innovation.

The pressure to innovate in recent years is particularly strong and visible in various contexts.
Everyone wants to be seen as "innovative". Unfortunately, due to the aforementioned span and
complexity, and hence the ambiguity of the concept of "innovativeness", in recent years it can
be noticed that various entities, especially companies, very easily identify themselves as
innovative. The reasons for such activities should be seen in the fact that innovativeness,
regardless of the documented positive impact on the results of enterprises, is a certain prestige
(Baran et al., 2012), Which, even with very limited or even simulated innovative activities,
can be easily used in marketing activities (Demirbag-Kaplan, 2009). Therefore, particular
importance should be attached to the quick and possibly objective assessment of the
innovativeness of enterprises, which should allow for their reliable differentiation.
Such an assessment could also be useful in the internal process of innovation management,
as well as in managing the company's image and reputation.

Over the past decades, along with the growing importance and popularity of the term
"innovativeness"”, a systematic development of the methodology of its research and monitoring
can be observed (Milbergs, Vonortas, 2005). At the same time, however, due to smaller or
larger differences in the definition of this issue, there are many different approaches to its
evaluation and measurement (Taques et al., 2021; Karbowski, 2015). It is worth noting that in
the vast majority of cases, the proposed approaches are associated with the need to obtain data
through surveys (OECD, 2018), which has its drawbacks (Turek, Jonek-Kowalska, 2010).
For this reason, the main goal of this article is to indicate the possibility of conducting a
corporate innovativeness assessment with the use of criteria/indicators based on generally
available information published by enterprises, especially in their annual reports.
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2. Criteria for assessing innovativeness of enterprises and the scope
of information disclosed by them

2.1. Criteria for assessing innovativeness of enterprises

Due to the lack of one coherent theory of innovation, the literature presents various
approaches to assessing or measuring the innovativeness of enterprises. Similar to the
assessment/measurement of other "soft" issues, such as intellectual capital, also in the case of
innovativeness, two main groups of methods can be distinguished:

e methods focusing on the overall capture of enterprise innovativeness,

e methods based on partial assessments of various components or dimensions of

innovativeness of enterprises.

With regard to the first of the aforementioned groups, as an example, one can indicate the
approach used to create the annual ranking of the most innovative enterprises of the Forbes
magazine in the form of the so-called innovation premium i.e. the difference between
company’s market capitalization and the net present value of cash flows from its existing
businesses. This difference is understood as the bonus given by equity investors on the educated
hunch that the company will continue to come up with profitable new growth (Dyer, Gregersen,
2018).

On the other hand, the second of the indicated groups of methods is based in particular on
the OECD methodology developed for almost sixty years and is characterized by a large number
and variety of criteria for assessing the innovativeness of enterprises. The OECD methodology
includes the Frascati Manual and the Oslo Manual. The first of the textbooks focuses on
recommendations for assessing the involvement of enterprises in research and development
and, in the context of assessing their innovativeness, proposes measures concerning in particular
(OECD, 2015):

e employment in research and development, including its structure in terms of education,

e expenditure on research and development activities in general terms and in relation to
the generated sales revenues.

The second one focuses on recommendations for the collection and interpretation of data
on broadly understood innovative activity and proposes measures of innovativeness broken
down into seven thematic areas (OECD, 2018):

¢ Incidence of innovations and their characteristics (product and process innovations and
their characteristics e.g. type, novelty).

e Innovation activity and investment (expenditures on: research and development
activities; engineering, design and other creative work activities; marketing and brand
equity activities; intellectual property related activities; employee training activities;
software development and database activities; activities related to the acquisition or
lease of tangible assets).
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Innovation capabilities within firms (number of employed persons; total turnover; firm
age by year the firm began business activities; firm ownership status; geographical
distribution of sales; export share of sales; importance of cost versus quality for the
firm’s competitive strategy; share of employed persons with a tertiary education; level
of design capability; number of product lines; innovation management: responsibility
for innovation within the firm; innovation management: methods to support internal
knowledge exchange; technical technologies; digital
competences).

expertise in emerging
Innovation linkages and knowledge flows (contribution of inbound knowledge flows to
innovation; collaboration partners for innovation by location; sources of ideas and
information for innovation, but excluding details on internal resources; barriers to
knowledge interactions).

External influences on innovation, including public policies, and framework conditions
for business innovation, including knowledge infrastructure (the firm’s industry and
main market; competition and product market characteristics; drivers or barriers to
innovation; effect of regulations on innovation).

Outputs of innovation activities (innovation objectives and outcomes for business
strategies; innovation sales share in total business sales; counts of product innovations;
major impacts of innovations for markets; improve operational efficiency; implement
a new business model; increase business resilience and adaptability to change).
Economic and social outcomes of business innovation (reduce negative environmental
impacts/deliver environmental benefits; improve public health, safety or security;
improve social inclusion; improve gender equality; improve quality of life or well-
being; comply with mandatory regulations; comply with voluntary standards).

In addition, in the literature, one can find a number of other indicators of enterprises'

innovativeness referring to a large extent to the OECD methodology and to the division into
input and output indicators, which was basic at its earlier stages of development (Table 1).

Table 1.
Innovation indicators

Input Output/Inter-mediary

Research and development expenses.

Number of employees conducting research and
development.

Non-R&D expenditure on external innovation.
Employees with higher education, master’s degree
and PhD.

Training to develop skills.

Quantity of non-technological changes.

Quantity of knowledge sources.

Expenses on information and communication
technology.

Patent publication.

Number of trademarks.

Number of designs.

Sales of innovative or imitated products.

New product announcement.

People engaged in knowledge-intensive activities.
Protection of innovation during the research
period.

Introduction of innovation.

Source: own work based on Taques et al., 2021.
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In reference to the area of input indicators, the resource theory of the enterprise and the
importance of its broadly understood resource potential, which is the basis of innovative
activity, are also often referred to. In this approach, it is not only intellectual resources, but also
material and financial resources that are important to effectively conduct innovative activities
(Pawtowski, 2005; Malewska, 2004).

At the same time, it should be noted that the vast majority of the proposed innovation
indicators refer to very detailed quantitative or qualitative (descriptive) data at all and thus are
dedicated in particular to approaches based on collecting data using questionnaires.

2.2. Information policy of enterprises in the field of innovative activities

The basis of companies’ communication with the market are messages published on their
corporate websites, including in particular annual reports. It should be noted here that due to
legal regulations (Ustawa z dnia 29 lipca 2005 r. o ofercie publicznej...) a much wider scope of
information and companies whose shares are listed on the capital market are required to publish
more frequently (apart from the report annual reports, these companies also publish quarterly
and semi-annual reports). Nevertheless, the annual report is also in their case one of the main
sources of information on the company's achievements in a given financial year, both financial
and non-financial, including innovative activities. This report is the most comprehensive and
regular source of knowledge about the company's activities, and its scope, form and publication
dates are defined by the law (Rozporzadzenie Ministra Finanséw z dnia 19 pazdziernika 2005
r. w sprawie informacji biezacych i okresowych...).

Nevertheless, the usefulness of the information disclosed therein is largely influenced by
the accounting standards applied by a given enterprise (national or international) and its
information policy. Due to the fact that the regulatory authorities leave a great deal of discretion
in the presentation of individual elements of the annual report, information on the same area
(most often the statement of financial situation and explanatory notes as part of the additional
information) may be provided by individual entities in a very different way, which translates
into the different transparency and detail of the disclosed information. Importantly, this
difference most often applies to the presentation of information about the scope of the
conducted innovative activity and its final results (Nawrocki, Zabka, 2011).

Out of all the elements constituting the annual report, the greatest information value, from
the point of view presented in point 2.1. criteria for assessing the innovativeness of enterprises
have: Letter of the CEO, Annual financial statements and Report of the management board on
the issuer's activities in the period covered by the annual report (Nawrocki, 2012). In the first
and last of the highlighted elements, one can find primarily descriptive information,
which relates in particular to:

e products offered by the issuer,

e organizational structure,

e works related to extending the issuer's product market offer,
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e the issuer's technological partners and the technologies used,

e incurred capital expenditure (including expenditure on research and development

activities),

e the main items of the statement of financial situation and statement of comprehensive

income,

e the size of employment and its occupational structure,

e changes in the organization of the issuer's operating activities.

On the other hand, in the Annual financial statements quantitative information on assets and
sources of its financing, revenues obtained in a given period and costs incurred as well as cash
flows are published. It should be noted that from the point of view of the previously presented
criteria for assessing innovativeness, a particularly important component of this element of the
annual report are explanatory notes as part of the additional information, especially those
concerning:

e as part of the statement of financial situation (balance sheet):

— detailed classification of all asset and liability items,

— the detailed scope of changes in the value of individual groups of types of fixed assets
and intangible assets (including changes in their current depreciation and
redemption),

e as part of the statement of comprehensive income (profit and loss account):

— the material and geographical structure of net sales revenues,

— costs by nature,

— incurred and planned outlays for fixed assets and intangible assets and legal
(including expenditure on research and development).

In the case of entities listed on the capital market, in addition to annual reports, information
useful in assessing the innovativeness of enterprises is also published in periodic reports other
than annual (semi-annual, quarterly) and in the issue prospectus. These sources, however,
have their specificity and some drawbacks compared to the annual report. In the first case (semi-
annual and quarterly reports) the information is perhaps more up-to-date, but much less detailed
and often limited in scope. On the other hand, in the second case (prospectus), the information
about the company's innovative activity is perhaps even more detailed than in the annual report,
but it quickly becomes outdated (new shares are usually not issued with high frequency).

At the same time, in relation to all enterprises (both those listed on the capital market and
those unlisted), databases of patent offices and company websites are a valuable supplement to
the sources of information on their innovative activities. In the databases of patent offices, one
can find information on patents, trademarks or utility models submitted by enterprises (Polish
Patent Office, 2022). On the other hand, on corporate websites, information on, among others,
expenditure on research and development as well as investments in fixed production assets,
new solutions introduced to the market, technologies used, or employees' competences, i.e. key
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from the point of view of innovation assessment criteria distinguished in the previously
presented approaches. Unfortunately, corporate websites of enterprises are characterized both
by a great diversity in the scope of disclosed information and their often low degree of
comparability.

3. Proposal of innovativeness assessment criteria based on open source
information

Taking into account presented in paragraph 2.2. the scope of information disclosed in the
annual report and other publicly available (open) sources of information, it should be noted that
although they do not allow for a complete assessment of the innovativeness of enterprises based
on, for example, the Oslo methodology, they are also a useful source from the point of view of
various thematic areas of this assessment.

With regard to the assessment of potential innovativeness (input approach), this information
allows the use of, inter alia, input criteria (expenditure on innovative activities and expenditure
intensity indicators on research and development as well as innovative activities), or resource
criteria (number of employees, size of fixed and intangible resources, financial potential)
proposed in OECD methodologies and other approaches to assessing innovativeness in
enterprises, mainly those referring to the resource theory of the enterprise.

On the other hand, in the context of the output approach, based on generally available
information, it is possible to use primarily the basic quantitative criterion, isolated on the basis
of the Oslo methodology, i.e. the number of innovations introduced to the market or
implemented by the enterprise in a given period (usually 3 years). Moreover, it should be noted
that on the basis of changes in basic financial values (assets, revenues, financial results) it is
possible to assess the development trends of the investigated entity and thus, indirectly,
the effectiveness and efficiency of its innovative activity. However, it is much more difficult to
apply descriptive and qualitative criteria, distinguished on the basis of the Oslo methodology
(the degree of novelty from the point of view of the market, diffusion possibilities and the nature
of innovation) and the LBIO method (level of complexity, type of changes and origin of
innovation).

Below is a proposal of indicators based on open source information disclosed by enterprises,
in particular in the form of financial statements (mainly annual), which may constitute the basis
for assessing their innovativeness, both in the potential and the result dimension.

In the potential dimension, the proposed indicators are divided into four subgroups referring
to various resources of the enterprise, i.e. human, intangible, fixed and financial.
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In the area of human resources, the following criteria were distinguished:

Number of employees in a given year
Employment annual growth rate = - - -1 (D)
Number of emproyees in the previous year

Number of employees

)

Employment per unit of assets =
peoy p f Total assets

Employees’salaries and benefits

©)

Salaries and benefits per employee = Number of employees

In the case of all three indicators, higher values are preferred, reflecting, respectively,
a larger scale of employee growth (1), a greater number of employees (2) (referring the number
of employees to total assets is aimed at objectifying the assessment by relativizing the number
of employees with the size of the enterprise) and their higher competences (3) (the assumption
was made here that higher competences and skills of employees go hand in hand with their
salaries and benefits).

In the area of intangible resources, the following criteria were distinguished:

Intangible assets

(4)

Share of intangible assets in total assets =
Total assets

Intensity of expences on intangible assets
Annual increase in gross book value of intangible assets 5)

Annual sales revenues

) Intangible assets in a given year
Intangible assets annual growth rate = : : - -1 (6)
Intangible assets in the previous year

Depreciation ratio of intangible assets
Accumulated depreciation of intangible assets )

Gross book value (cost) of intangible assets

In the case of indicators (4)-(6), higher values are preferred, which indicates a greater
resource potential (4), commitment to its growth (5) and the effects of this involvement (6),
respectively. On the other hand, with regard to the ratio (7), lower values are preferred,
indicating a greater degree of novelty of intangible assets, or their lower amortisation.

In the area of fixed resources, the following criteria were distinguished:

Fixed assets

Share of fixed assets in total assets = ——— 8
rs Total assets ®

Intensity of expences on fixed assets
Annual increase in gross book value of fixed assets 9

Annual sales revenues

. Fixed assets in a given year
Fixed assets annual growth rate = — - , -1 (20)
Fixed assets in the previous year
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Accumulated depreciation of fixed assets

(11)

Depreciation ratio of fixed assets = -
P rr Gross book value (cost) of fixed assets

Fixed assets

(12)

Technical J t k=
echnical equipment of wor Number of employees

Interpretation for indicators (8)-(11) is analogous to that for indicators in the area of
intangible resources. On the other hand, in the case of the indicator (12), higher values are
preferred, which proves that employees are better equipped with means of work.

In the area of financial resources, the following criteria were distinguished:

Short term financial investments

(13)

Share of short term investments in total assets =
Total assets

. o . Current assets — Inventories — Short term accruals
Quick liquidity ratio = — (14)
Current liabilities

Cash flows from operations

(15)

Income liquidity ratio =
1 y Current liabilities

Liquidity balance = Net working capital cycle — Cash conversion cycle (16)

) Total liabilities
Debt ratio = (17)
Total assets

Financial liabilities

(18)

Financial debt to equity ratio =
quity Equity capital

Net debt to EBITDA ratio = Financial liabilities — Cash (19)
et debt to ratio = EBITDA

As regards indicators (13)-(16), higher values are preferred, which indicates greater
opportunities for self-financing of innovative activities. On the other hand, in the case of ratios
(17)-(19), lower values are preferred, which can be interpreted in terms of greater possibilities
of borrowing funds from outside (e.g. bank credit, loan, bond issue).

In a result dimension of innovativeness the proposed indicators were presented divided into
three subgroups referring to various effects of innovative activity, i.e. the number of
implemented solutions and their share in total sales, the impact of the implemented solutions
on sales revenues and market share, the impact of the implemented solutions on operational
efficiency of enterprises.

In the area of the number of innovative solutions introduced and their share in total sales,
the following criteria were distinguished:

Number of patents submitted in the last 3 years (20)

Number of trademarks submitted in the last 3 years (21)
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Number of utility models submitted in the last 3 years (22)

Sales revenues of new products

(23)

Share of sales of new products in sales revenues =
Sales revenues

In the case of all four indicators, higher values are preferred, reflecting high quantitative
achievements in the field of innovative activities (20)-(22) and their high share in sales (23).

In the area of the impact of the introduced innovative solutions on sales revenues and market
share, the following criteria were distinguished:

Sales revenues in a given year
Sales revenues annual growth rate = _ _ -1 (24)
Sales revenues in the previous year

Company's sales revenues in a given year
Sales revenues of all analysed companies in a given year

Market share = (25)

In the case of both of the above-mentioned indicators, higher values are preferred, reflecting
a positive translation of the implemented innovative activities into the sales revenues (24) and
increasing enterprises’ market share (25).

In the area of the impact of the introduced innovative solutions on the operational efficiency
of the enterprise, the following criteria were distinguished:

o Annual sales revenues
Work ef ficiency I = - _ (26)
Average number of employees in a given year

o Annual production volume
Work ef ficiency Il =

(27)

Average number of employees in a given year

o Annual sales revenues
Work ef ficiency 111 =

(28)

Employees’salaries and benefits

Annual sales revenues
Total assets turnover | = - _ (29)
Average total assets in a given year

Annual production volume
Total assets turnover I = _ - (30)
Average total assets in a given year

Gross profit on sales

(31)

Gross margin on sales =
Sales revenues

Net profit on sales

(32)

Net margin on sales =
Sales revenues

For all seven indicators, higher values are preferred, indicating the translation of innovative
activity into higher employee productivity (26)-(28), better use of assets (29) and (30),
and greater profitability of the core business (31) and (32), respectively.
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At the same time, it should be noted that due to the specificity of various industries, the
diversity of disclosure of information on innovative activities by enterprises, or different
approaches to the issue of using patent protection, the possibility of using the indicated
indicators as criteria for assessing the innovativeness of enterprises, may also vary. This applies
in particular to the area of result innovativeness, including in particular indicators
(20)-(23). Moreover, for the same reasons, it is also possible to create other, not mentioned
above, innovativeness indicators specific for a given sector or industry. For example, for entities
from the energy sector in the area of potential innovation it could be the ratio of the installed
capacity in renewable energy sources to the total installed capacity.

4. Summary

The article presents a proposal for the use of indicators typical for a standard financial ratio
analysis of enterprises in order to assess their innovativeness, as well as its extension by
indicators typical for the assessment of innovativeness. The proposed approach is a compromise
between a full-scale assessment of enterprises' innovativeness based on popular and accepted
methods in the literature, including in particular OECD methodologies, and the possibility of
obtaining information from publicly available (open) sources, including in particular periodic
reports published by enterprises.

It should be noted here that due to the specificity of various industries, the diversity of
disclosure of information about innovative activities by enterprises, or different approaches to
the issue of using patent protection, the possibilities of assessing innovativeness based on the
proposed indicators vary, especially in the area of result innovativeness. At the same time,
however, the scope of publicly available (open source) information allows, with the use of the
proposed approach, to more or less understanding the innovation potential of enterprises,
involvement in its development and the results of innovative activities. Although it is not often
an assessment of the innovativeness of enterprises to the full extent, it is sufficient to verify
whether a given entity is as innovative as it claims to be. In addition, it is worth noting that
taking into account the information policy of companies listed on the Polish capital market and
the specificity of the industry, it can be expected that the innovativeness assessment will be
easier to carry out based on the indicated approach, in particular in relation to companies from
such industries as: game developers, IT, energy, or biotechnology.

Certainly, the introduction of standardized information requirements regarding innovative
activities by the trading organizer (in the case of Poland it is the Warsaw Stock Exchange)
would be a great help in assessing the innovativeness of enterprises, especially companies listed
on the capital market. The more so that these requirements would not have to be specially
developed, because e.g. enterprises from EU countries report annually on their research and
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development activities and its effects to their Statistical Offices using standardized forms
(in the case of Poland these are GUS forms with the PNT designation; GUS, 2022).
For now, however, nothing is known about such plans. Instead, in recent years, in addition to
periodic reports, which mainly focus on financial data and its description, companies more and
more often publish other reports describing their activities. In particular, these are annual
marketing and image reports published on their own initiative, or for regulatory reasons (this
applies to large companies at the moment) reports on non-financial information. Unfortunately,
the common feature of these publications is often an excess of form over content, unbridled
volume and limited quantitative information.
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