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Abstract: The purpose of this paper is to investigate whether public health entrepreneurship prin-
ciples implementation in the public health sector are alternative ways of promoting an immediate
improvement of healthcare infrastructure. To contribute to the literature on the impact of public
health entrepreneurship on public healthcare infrastructure, we estimate two empirical models, with
the first model having institutions and the second model having public healthcare policies as the
dependent variable. Our empirical analysis is based on the WHO international health regulation
data for all WHO member countries (in order to achieve a balanced panel, we decided to retain
192 of them), covering the period from 2010 through to 2019. The main results obtained using a
Poisson panel regression indicate a positive relationship between employing more entrepreneurship
within public healthcare and the quality of public healthcare infrastructure represented through
institutions and policies. This study produces several contributions to the stream of research on
public health entrepreneurship. First, it makes a theoretical contribution in the way that it fills
the lacking literature on the relationship between entrepreneurship within the public health sector
and efficiency of country-specific public healthcare infrastructure. Second, it offers an empirical
quantitative analysis of entrepreneurship that is generally lacking. Concerning policy implications,
the third contribution of this paper is the provision of evidence showing alternative ways to improve
healthcare infrastructure other than traditionally observed investments in physical infrastructure.

Keywords: public health entrepreneurship; entrepreneurial orientation (EO); EO dimensions; public
healthcare infrastructure; health service efficiency

1. Introduction

In 2020, the outbreak of coronavirus threatened to demolish public healthcare systems
all around the world. As reported “the global and rapidly spreading virus has placed
unprecedented demands on health systems in most countries around the world” [1] (p. 1).
With public healthcare being on the verge of a collapse, the question of whether and how
is it possible to improve healthcare infrastructure naturally arose. The first answer that
comes to mind would be investing more funds, extending physical and human capacities,
etc. However, a number of limitations that countries faced (especially in terms of time and
budget) made this issue more puzzling than ever. As it later turned out, the size of physical
infrastructure was not fully commensurate with the success a country had with handling
the crisis. Today, almost 2 years from the beginning of the global pandemic, even though it
seems that the worst is behind us, apparently a number of other threats are lurking—in
the shape of new strains and variants of coronavirus, or perhaps even other viruses. Either
way, it is very likely that public healthcare systems are yet to face pressures in terms of
rising demands for better provision and higher quality of healthcare services. In general,
the literature on these topics contends that one of the main determinants of a healthcare
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quality is the level of development of a health infrastructure, which is globally deemed
to be underdeveloped [2,3]. These issues are particularly pronounced in less-developed
countries facing more constraints in terms of capacities for improving healthcare systems
by simply injecting money. Moreover, bearing in mind a generally lower level of their
population’s health, less-developed countries are naturally more susceptible to health crises
which may induce a cascade of further socio-economic issues through negative spill-over
effects. Thus, motivated by the current situation, the question we seek to answer in this
study is as follows: Does implementation of entrepreneurship principles influence the enhancement
of public health infrastructure?

In our attempt to answer this question, we follow the model of Hall and Jones [4],
who first introduced social infrastructure through institutions and policies. Analogous
to that, we decompose public healthcare infrastructure via public healthcare institutions
and policies, thereby focusing strictly on intangible infrastructure (that is, institutions
in terms of norms and rules, while policies are regarded as a course or a principle of
action). With enhancement in public health infrastructure, what we have in mind is an
increase in their quality. Now, the quality of the public healthcare sector is somewhat more
ambiguous compared to the other industries. Namely, as public healthcare is both a gov-
ernment sector as well as non-profit, the quality of this industry shall not be assessed using
mainly accounting measurements. Thus, the quality of the public healthcare sector shall
be observed through their provision of services and overall performance. As the ultimate
goal of any public healthcare system is preventing health risks, promptly responding to
emergencies, and generally providing better health to a nation, hence the enhancement in
its infrastructure could be understood as an improvement in the quality of their provision
of health services, fighting health risks, and answering to health emergencies. Finally, we
ask ourselves what might influence the quality of public healthcare’s intangible infrastruc-
ture (hereinafter: public healthcare infrastructure, or PHI). From the immense literature
on entrepreneurship [5-10], we accept cogent arguments of entrepreneurship positively
affecting the organization implementing it per se, as well as the outcomes it produces.

Putting these results together suffices to suspect the positive correlation between
entrepreneurship and public healthcare infrastructure, though we found no literature
describing this particular relationship. That is, we found no theoretical nor empirical
evidence studying the relationship between fostering public health entrepreneurship [11]
within public healthcare on the one side, and the quality of public healthcare infrastructure
in terms of institutions and policies [12,13] on the other side.

To contribute to the literature on the impact of public health entrepreneurship on public
healthcare infrastructure, we estimated two empirical models, with the first model having
institutions and the second model having public healthcare policies as the dependent
variable. For each of our two models, we estimated four different specifications, taking
into account the relevant literature on entrepreneurship. More specifically, we decided
to estimate each model under the following two approaches: (i) the single-dimension
approach to studying entrepreneurship (arguing entrepreneurial values covariate, moving
roughly around the same level) [14-16], and (ii) the multidimensional approach (arguing
entrepreneurial variables move freely from each other, allowing for the difference between
their levels to be significant) [17,18]. Furthermore, we decided to tackle the ever-going
discussion on how many dimensions shall be included in studying entrepreneurship, taking
into account two general points of view: (i) the first, arguing that three main dimensions—
innovation, proactivity, and risk taking—capture most of entrepreneurship, so adding
more dimensions is redundant; (ii) the second viewpoint, agreeing with the first in part
that adding too many entrepreneurial variables produces noise, but deeming autonomy
and competitive aggressiveness to be just as important as innovation, proactivity, and risk
taking. Thus, for each of our two models, we estimated four model specifications.

Our empirical analysis is based on the WHO international health regulation data for
all WHO member countries (in order to achieve a balanced panel, we decide to retain
192 of them), covering the period from 2010 through to 2019. The main results obtained
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using Poisson panel regression indicate a positive and statistically significant relationship
between employing more entrepreneurship within public healthcare, and the quality of
public healthcare infrastructure is represented through institutions and policies.

This study produces several contributions to the stream of research on public health
entrepreneurship. First, it makes a theoretical contribution in the way that it fills the lacking
literature on the relationship between entrepreneurship within the public health sector
and efficiency of country-specific public healthcare infrastructure. Second, it offers an
empirical quantitative analysis of entrepreneurship that is generally lacking. We believe
this to be a first study using WHO indices as proxies for public health entrepreneurship.
Furthermore, it supplements the theory on approaches to measuring entrepreneurship
(single vs. multidimensional approach) by offering a quantitative empirical analysis.
Though abundant with theory, the literature discussing entrepreneurial variables (three
dimensions vs. five or more dimensions) generally lacks empirical findings that would
support theoretical frameworks. In terms of policy implications, the third contribution
of this paper is evidence showing alternative ways to improve healthcare infrastructure
other than traditionally observed investments in physical infrastructure. This is particularly
important in the light of health crises urging for a prompt policy response. Namely, if
entrepreneurship positively affects public healthcare infrastructure, policies would imply
that triggering entrepreneurial acting within the public healthcare sector might improve its
social infrastructure in the short run and, at least partially, amortize shocks.

The remainder of this paper is structured as follows. The next section explains the
theoretical framework together with the relevant empirical studies on entrepreneurship
within the healthcare sector, studies of public health entrepreneurship within sectors
different than healthcare, as well as studies of public entrepreneurship in general. The
paper then follows with a description of the sample and data, as well as of the empirical
strategy. Next, we present the main findings of our study, and discussions of main results.
Finally, the paper concludes by outlining policy implications and offering directions for
future research.

2. Literature Review

Global population ageing together with the outbreak of new technologies increase
the expectations and possibilities of people in terms of healthcare provision [19]. The ever-
growing demand for an increased level and diversification of healthcare services ignited
interest in this topic not only among academia, but also international organizations which
particularly stress the importance of healthcare, pointing out that a strong public healthcare
sector is a key to increasing the quality of human capital [20]. A strong healthcare system
requires a robust healthcare infrastructure [21,22]. As public healthcare has been recognized
as an important element of the overall national healthcare system [23,24], it comes at no
surprise that international organizations keep urging governments to increase investment
in public healthcare and its infrastructure [25,26]. However, what is desirable might very
likely be unfeasible for less-developed countries with budget constraints limiting their
investment possibilities. Hence, we are interested in seeking alternative approaches for
developing public healthcare and, thus, provision of a better healthcare service. We identify
entrepreneurial behavior within public healthcare as a plausible driver of public healthcare
infrastructure. Such intuition is underpinned with literature recognizing entrepreneurship
as a genuine production factor, together with land, capital, and labour [27], as well as the
abundant literature on the positive effects of entrepreneurship on public sector perfor-
mance [28,29], introduction of new and transformation of existing institutions, processes,
and products [30-32], improvement of quality of life, services, and value creation [33-35],
but also enabling individuals and firms to become more involved in seizing opportunities,
improving the environment [36-38], etc.

The second half of the 20th century spawned a number of papers on public en-
trepreneurship [39—-41], and ever since, the interest on this topic has not waned [42-45], with
the interest in healthcare entrepreneurship specifically also being maintained [7,46-50].
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In their studies, scholars describe healthcare entrepreneurship as a specific mixture of
innovativeness and healthcare diplomacy, as well as an important path to improving
health, economic growth, and inclusive and sustainable development [51,52]. As they
assert, healthcare entrepreneurship supports implementing entrepreneurial skills aimed at
improving the public healthcare mission and broadening traditional approaches [29,53,54].

Despite the abundant literature on public entrepreneurship, as well as rapidly growing
literature on healthcare entrepreneurship, rather less attention has been paid to these two
topics combined; that is, public entrepreneurship within public healthcare systems. Most
likely, one of the reasons for this stems from the overall lack of metrics for determining
the level and scope of public entrepreneurship. Traditionally, internal entrepreneurship
was deemed paradoxical, as entrepreneurship and corporate bureaucracy were considered
mutually exclusive [55]. However, research that tested entrepreneurial values within
existing business organizations suggest the opposite [56-58]. In this study, we adopt
findings made by Heinonen [59] and regard entrepreneurship as an individual competency,
focused on achieving certain goals, or a business orientation.

We underpin our theoretical arguments by the model of Hall and Jones [4], who first
introduced the idea of social infrastructure being represented through institutions and
policies; we choose to focus strictly on public healthcare institutions and policies. In this
way, we postulate that engaging in public health entrepreneurship increases the quality of public
healthcare.

One of the challenges with such studies is that sometimes the elements of public
healthcare are not easy to determine, observe, measure, track, or quantify, and even if they
were, the ethics of doing so would be questionable [60]. Even when there is some data on
these elements, the problem very often lies in databases where these are stored, as they are
usually—to a certain extent—incomplete, with quite limited access. Thus, it is generally
deemed that there are no instruments for measuring healthcare outcomes that are easy
to use [2]. In order to deal with this, we start by specifically describing what each public
healthcare institution and policy represents and seeing if we can match it to the only global
database owning data on public healthcare, the WHO database.

With public healthcare institutions, we have in mind the formal and informal rules,
norms, and procedures organizing the work of a public healthcare organization. That is,
the institution in this context suggests a custom or tradition intrinsic to a certain national
healthcare system (NHS). It does not suggest an organization, but a set of adopted practices.
More specifically, with public healthcare institutions we have in mind a set of plans or
a course of action an NHS develops in order to guide their actions, that is, provision of
healthcare services. As explained in other studies [22], public health institutions provide a
robust response system, combine trained staff, provide necessary laboratory capacity, and
establish mechanisms for interaction, with all this being in line with international health
regulations. Health policy is a set of activities directing and guiding healthcare activities
and at the same time combining the available assets in such a way that would help meet
all health-related and other national goals. Importance of policies arises from the intrinsic
characteristics of public healthcare services. Namely, as with any other public good or
service, while consuming it, one might prevent another individual from doing the same. As
Ostrom [61] suggests, there are two possible solutions for this conflict of interest, which are
either temporal or a physical separation. As decisions on optimal allocations are a matter
of policies, this supports the views on healthcare quality being conditional upon health
policies. Healthcare policies also help regulate healthcare systems [62]. In general, both
institutions and policies in this context refer to intangible aspects of a public healthcare
system of a country.

Our second challenge is defining the entrepreneurship within public healthcare and
finding a way to appropriately quantify it. Though the research on public entrepreneurship
evolved, most of it [34,62-66], as the authors themselves explain, study entrepreneurship
only theoretically, whereas empirical research is still lacking. Likewise, even when research
involves empirical evidence [56], it focuses on different organizational characteristics, most
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of which are not strictly connected with entrepreneurship but rather with a successful
business in general, such as for example, customer relationships, work and reward system,
strategic actions, learning, etc. Furthermore, a caveat with most studies on healthcare
entrepreneurship [28,29] is not distinguishing between managerial and entrepreneurial
practices, thus ending up with identifying managerial and organizational variables as
“factors of entrepreneurship”. What these studies do is use qualitative reasoning to argue
how managerial and organizational factors could be translated (i.e., equalized) into en-
trepreneurial factors. Another feature of these studies is strictly focusing on healthcare
entrepreneurship within a single organization. If we look at studies of health infrastructure
(regardless of entrepreneurship), we find that common measures of its quality are actually
proxies, such as government spending, i.e., fiscal expenditure on healthcare [67]. However,
as we are interested in non-tangible infrastructure, such measures would not serve as
good proxies.

In general, an entrepreneurial environment is believed to attract more entrepreneur-
ship [68], hence many authors tend to choose the environmental elements for assessing
entrepreneurship [69]. Most commonly, they use entrepreneurial culture [70-72], formal
institutions [73], and informal institutions such as norms and social values [74,75]. Others,
however, regard entrepreneurship as mostly predetermined by the individual capacity of an
entrepreneur [76-78]. Such studies measure various indicators, such as socio-demographic,
professional characteristics and motivational factors [79,80], personal competencies [46],
psychological characteristics and cognitive abilities [81,82], etc. Still, an important thing to
keep in mind is that in these cases, we predominantly consider private, market-oriented
organizations. Finally, there are also opinions that entrepreneurship depends on the envi-
ronment and characteristics of an entrepreneur, that is, a combination of these two [83].

A third approach to measuring entrepreneurship is performance-based, taking into ac-
count results and performance such as innovation and growth [76,84,85]. Recommendations
for measuring outcomes of entrepreneurship in public institutions are either introducing
or repealing regulations, resource reallocation, or similar actions [86]. For performance-
based measurement, a general recommendation for choosing among different outcomes
of entrepreneurship is opting for ones best representing overall implementation of en-
trepreneurial concepts of autonomy, innovation, proactivity, risk appetite, and competi-
tive aggressiveness [66,87-89]. Papers on healthcare entrepreneurship that employed a
performance-based approach usually measured innovation [90], as it can be much more
easily quantified compared to other principles of entrepreneurship. A challenge with
explaining and measuring the scope of public healthcare entrepreneurship arises from
the nature of this category of entrepreneurship [29]. Hence, significant outcomes to be
measured should refer to value added, innovation support, supporting healthcare in deliv-
ering its mandate [91], but also internal organizational characteristics such as management
support, autonomy, awards, time availability, and organizational procedures [58,92].

Regardless of measuring approaches, conceptualization and operationalization of
entrepreneurship is being performed through entrepreneurial orientation [93]. Most au-
thors [14,62,93-97] use the so-called Miller’s approach [89,98] for analyzing entrepreneurial
orientation. According to this approach, the three main constructs of entrepreneurial ori-
entation are as follows: innovativeness (in a sense of predisposition of developing new
and unique products, services, and processes); risk-taking (readiness for seizing risky
opportunities); and proactivity (persistence and creativity for overcoming difficulties while
innovation being implemented fully). A further two dimensions are autonomy and compet-
itive aggressiveness [87,99]. Although several authors also mention new ventures [100-103],
new business activities, and self-improvement [104-106], an important thing to bear in
mind is that adding too many dimensions of entrepreneurship might lead to collinearity
issues, as certain dimensions overlap or are even in causal relationships. In order to de-
cide on the number and which exact dimensions to use, we start from defining the five
dimensions and finding support for using it.
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A commonly mentioned feature of entrepreneurship is developing competitive ad-
vantage based on innovativeness [56,107]. Apart from competitive advantage, innovation
enables the growth and development of an organization, while increasing employees’ satis-
faction [108]. Furthermore, it enables institutional changes, so that an institution would
not lose its relevancy and responsibility [33]. In public healthcare, innovation is usually
perceived as a key strategy for stimulating transformations aimed at responding to a con-
stantly growing demand for healthcare services, within limited finances [91]. Innovation
in the health industry can be targeting either citizens or outcomes, depending on whether
their goal is to increase overall health or they are targeting healthcare services and specific
health institutions [109]. Lately, there has been much talk about promoting responsible
innovation in health—RIH—that besides health goals, also takes care of other sustainable
development goals and connects different stakeholders with the intention to achieve as
large as possible positive effects for the whole community [110,111]. Due to observational
limitations, innovation is usually measured through a product or service (procedures or
techniques) innovation [88,103,106,112].

Proactivity is a manner of responding to opportunities from the environment [66,113,114],
with anticipation of future problems, issues, or potential changes [112]. Most commonly it is
seen as something “pioneering” [6] and taking initiative [87,88,105,114,115]. Proactivity is a
key for developing new products and services, technologies and administrative techniques,
and innovation in general [66]. In line with the nature of these activities, the importance of
productivity in healthcare is invaluable, as healthcare needs shall always be promptly met.
It is worth mentioning that the opposite of proactivity is passiveness, not reactiveness [87].
The passiveness issue is particularly pronounced in healthcare where untimely action
expands and deepens the problem to incredibly large scales.

Within the healthcare context, risk is perceived as bold action taking and directing resources
to seizing new opportunities with a certain probability of loss incurrence [14,17,88,105,116-118].
Under no circumstances shall entrepreneurial risk-taking in healthcare incur taking unrea-
sonably high risk (similar to gambling). Still, healthcare is simply inseparable from risk,
as each action of curement imposes risk. However, if one would choose not to start with
the curative process, the risk might be even larger as certain diseases repeatedly occurred
among more individuals and throughout different points of time. Hence, on the one hand,
there is always the risk that the chosen method will not provide the expected and hoped
outcomes, whereas on the other hand, taking no action might not only produce a negative
outcome in that isolated case, but there is also a high probability this might lead to even
larger consequences. As long as the risk-taking actions were done with deep care and
in good faith, regardless of the specific outcome being positive or perhaps negative, the
experience could serve for various other situations. Risk-taking will significantly depend
on the autonomy of an organization but also the individual itself [119].

Though collaboration with other institutions is very important for a public entrepreneur [99],
any kind of dependence on other organizations is undesirable, hence the focus should be
on communication [120]. This makes it appropriate to take into account autonomy and
independence the same way it is suggested for general entrepreneurship [87]. Actually,
autonomy (including freedom and openness) is a key to developing public entrepreneur-
ship [121]. It can be manifested through creating new autonomous or semi-autonomous
units or enterprises [66], but also through independent individual activities in leading
ideas to realization [112]. Autonomy varies as a function of size, managerial style and
ownership structure, but also organization style and increased decentralization [87]. Most
commonly, it is introduced through more decentralization and “flattening” organizational
structure [122]. Autonomy in public healthcare enables isolation from political and similar
influences, which increases responsibility but also gives freedom for resource allocation,
which speeds up the process of decision-making, which is particularly important for en-
trepreneurship [29].

Competitive aggressiveness, or aggressive positioning towards competitors is very
often used as a dimension of entrepreneurship [88,89,123]. It stands for specific response
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to threats from the environment [66,114]. Some contend it should not be practiced in
non-profits, especially the public sector as public entrepreneurs are usually seeking for
collaboration and communication opportunities with other peer organizations, rather than
perceiving those as competitors [124]. Actually, very often public healthcare institutions
jointly act in their attempts to provide health services. What they do is collaborate to fight
the only competitor—illness and detrimental activities of the population. Hence, when
talking about non/profits in healthcare, aimed at maximizing health, competitors are all
those who prevent the institution in achieving its goals. Those could be producers of
harmful products, causes of deviant behaviour, sources of health and safety risks, and
the like.

As the literature supports each of the five dimensions, accounting for the aforemen-
tioned juxtaposed opinions in terms of how many entrepreneurial dimensions shall be
taken into account, we decided to define two alternative specifications for each model. This
way, in one of our specifications we observe innovation, proactivity, and risk-taking as the
only three dimensions of entrepreneurship, whereas in the second specification we also
add autonomy and competitive aggressiveness to the other three.

The next dilemma we faced is which approach for measuring entrepreneurship to take.
We decided to account for what Petkovi¢ and Sorak [125] emphasize, that is the coexistence
of two approaches to studying entrepreneurship- single-perspective entrepreneurship and
the multidimensional approach. Namely, according to the first approach, all entrepreneurial
variables covariate, moving around roughly the same level, whereas the latter argues that
variables are fully independent, meaning the difference in their representation might be
very different.

Supporters of the single perspective approach deem dimensions of entrepreneurial
orientations to covariate, meaning if an organization shows a high level of one variable, the
other variables will gravitate to roughly the same level [126]. It was Miller [98] who first
proposed the single-approach view. This was later supported by Covin and Slevin [14],
who argue that a total level of entrepreneurship within an organization could be assessed
by the three main dimensions, that is, a combination of the three. According to this
approach, an organization fosters entrepreneurship to employ each of the entrepreneurial
dimensions at the same time, asserting that each of the dimensions equally contributes to
the entrepreneurial orientation. This implies that entrepreneurial orientation would only
increase if all the dimensions simultaneously grow [127]. However, a number of scholars
support the opposite, so-called multidimensional approach. As Arbaugh et al. [128] argue,
research on dimensionality of entrepreneurship produced equivocal results. According to
Arbaugh et al. [128], some authors supported the multidimensional approach [129,130],
whereas others [131-133] supported the single-perspective approach. The main critique
of the single-perspective approach comes from the argument that it is possible for each
dimension to differently affect an organization’s performance [17]. Though, there are
opinions [126] arguing that the single-perspective approach is generally preferred in a
number of seminal studies of entrepreneurship [18,134-137]. Following Edmond and
Wiklund [126], a main advantage of the single-perspective approach is being easier to
apply analytically, and what is more, a number of studies proved a high level of correlation
between the dimensions, implying that combining the variables in a single dimension
might not alter empirical findings. Following the two approaches explained, we decided
to introduce two more specifications for each of our models, so we could test whether the
approach to measuring variables would alter empirical results.

For the data collection and entrepreneurship estimation purposes, we noticed that re-
search studies on this topic usually use interviews, expert talks [138], industry reports [139],
national health associations’ surveys [29], as well as internal procedures review, such
as memoranda, minutes, and correspondence [31]. Actually, most empirical studies of
entrepreneurship use measurements based on self-evaluations. More precisely, they use
questionnaires handed out to the observational units. Even studies dealing with attempts
of defining entrepreneurship as a term use questionnaire surveys [140]. This also applies to
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research on entrepreneurship in healthcare and public entrepreneurship in general. More-
over, another technique used is interviews. However, these studies [6,31,62,138,139,141,142]
mostly come down to asking managers (or at best also other employees) about their views
of whether and how much entrepreneurship is being used in their organization. Beside
the regular critiques on interviews as a method for collecting data on entrepreneurship,
within healthcare it is particularly the case that employees might identify entrepreneurial
orientations when they personally have them, or if they do not, they might not be even
able to identify them [62]. Finally, healthcare entrepreneurship is quite difficult to measure,
which is why questionnaires focus on what is simple and measurable, regardless of whether
it fully reflects entrepreneurship (or management) [143].

There are a number of indices showing the level of entrepreneurship on a country level
(such as, for example: Global Entrepreneurship Index—GEI, Regional Entrepreneurship De-
velopment Index—REDI, Total early-stage Entrepreneurial Activity—TEA, Entrepreneurial
Employee Activity—EEA). Apart from standard critiques of indices, additional problems
arise from the fact that these usually fail to grasp all the important features, then the data
is being collected ad hoc, and they do not provide a representative picture [144]. Another
caveat is that these indices (GEI, REDI, TEA) are not applicable as they do not consider
intrapreneurship separately or, even if they do (for example, EEA), they do not provide
industry- and sectoral-level data, which is why there is absolutely no available index
specifically measuring intrapreneurship within the public healthcare sector. A number of
authors, in their attempts to measure entrepreneurship as precisely as possible, developed
different scales, such as, for example: High Entrepreneurship, Leadership, Professionalism
Questionnaire—HELP-Q [112], Intrapreneurial Self-Capital Scale—ISCS [145], Psychologi-
cal Capital Questionnaire—PCQ [146], Proactive Personality Scale—PPS [147], Rosenberg
Self-Esteem Scale—RSES [148], Satisfaction With Life Scale—SWLS [149]. However, none
of these are strictly related to public healthcare entrepreneurship. In terms of databases
used, we noticed that other quantitative studies of entrepreneurship [29,150-152] mainly
used EUROSTAT, GEM, REDI, OECD, WB, and WHO. Given this in addition to our pre-
vious mention of the WHO being the only organization monitoring public healthcare
performance, we took advantage of the WHO database.

3. Materials and Methods
3.1. Sample

Our sample refers to almost the entire population of the world’s countries, that is,
192 members of the WHO. Covering a time span of 10 years, 2010-2019, with some missing
data across countries for certain years, we constructed a strongly balanced panel. Despite
various indices measuring entrepreneurship on a country level being available, there is
nothing comparable for intrapreneurship, especially not for intrapreneurship within public
healthcare. This being the only institution analysing public healthcare performance globally,
we decide to use the WHO's data. More precisely, the main observational data for this
study was retrieved from the WHQO'’s Global Health Observatory database.

3.2. Model Specification

The first model we study in this paper can be represented as follows:

hinsjy = Bo + Bidev_licyy + Bodev_lowmic;; + Bzdev_upmiciy + Badev_hicj + Bsentrepreneurshipi; + € 1

where hins stands for public healthcare institutions, index it indicates the country i (taking
values from 1 to 192, depending on the country observed) in time period ¢ (taking val-
ues from year 2010 to year 2019). Dummy variables dev_lic, dev_lowmic, dev_upmic, and
dev_hic represent the level of development of an economy according to the classification
accepted by the World Bank (that is, low-income, lower middle-income, upper middle-
income, high-income). Finally, entrepreneurship indicates our variable of interest, that
is, entrepreneurship being employed within the public health sector. Depending on the
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exact specification used, this can either be a single variable, or it is a vector of multiple
dimensions of entrepreneurship.
The second model we study in this paper can be represented as follows:

hpoliy = Bo + Brdev_licjy + Badev_lowmicy + Badev_upmicy + Badev_hici; + Bsentrepreneurshipy + € )

with hpol indicating public healthcare policies, whereas the other variables are same as in
our first model.

For quantifying public healthcare institutions and policies, we refer to the WHO'’s
database. Within their extensive data, WHO provides specific assessment of quality of
healthcare systems measured by the level of implementation of different aspects of In-
ternational Health Regulations (IHR). IHR provides a comprehensive legal framework
defining rights and obligations of countries in handling public health events and emergen-
cies. These rules are legally binding for WHO member countries. Hence, each country
is obliged to annually report on their compliance with the IHR. This dataset provides
different scores (index values) the WHO assigns to a country depending on the level of
development of the public healthcare system capacities and compliance with the IHR
Framework. More specifically, the WHO sends a “States Parties Questionnaire” (also re-
ferred to as the IHR monitoring questionnaire) annually to the National IHR Focal Points
for data collection. The questionnaire itself contains a checklist of 20 indicators, specifically
designed for monitoring different capacities of a public healthcare system. The data is
further processed into indices indicating the proportion of attributes (a set of elements
of functions reflecting the level of performance) being attained. In this way, the WHO
assigns a score on a scale of 0 to 100 to each country for various categories (indicators)
depending on the level of compliance with the IHR requirements. Thereby, 0 stands for
a complete absence of compliance, whereas 100 denotes the full compliance with a cer-
tain IHR criteria. Looking at capacities that IHR measures, we notice that among others,
they measure characteristics of a national healthcare system that closely fit the definition
of public healthcare institutions and public healthcare policies (as defined in Section 2).
We decide to use this data for our dependent variables. As we assess institutions using
the preparedness score, 0 would mean a country completely deviates, whereas 100 sug-
gests a country fully complies with preparedness requirements that read as follows (see
https:/ /www.who.int/data/gho/indicator-metadata-registry /imr-details /4411) (accessed
on 22 December 2021): “Preparedness includes the development of national, intermediate
and local community /primary response level public health emergency response plans
for relevant biological, chemical, radiological and nuclear hazards. Other components of
preparedness include mapping of potential hazards and hazard sites, the identification
of available resources, the development of appropriate national stockpiles of resources
and the capacity to support operations at the intermediate and local community /primary
response levels during a public health emergency”.

Likewise, we assess policies using the legislation score. With respect to this, a score
of 0 would suggest a country completely deviates, whereas 100 suggests a country fully
complies with legislation requirements that read as follows (see https://apps.who.int/
gho/indicators/imr.jsp?id=4407) (accessed on 22 December 2021): “An adequate and
appropriate legal framework to support and enable implementation of the IHR is needed
within States Parties. Policies which identify national structures and responsibilities as well
as the allocation of adequate budgets are also important”.

A comprehensive assessment (i.e., measurement) of the public healthcare sector per-
formance would involve measuring the population health, public healthcare services, and
public healthcare infrastructure [152]. Each of these categories formally consists of a number
of elements, although not all of the elements are measurable (or amenable to measurement).
Namely, it is usually the case that the physical observation, recording, or quantifying of
these elements is not feasible at all [60]. What is more, even when measuring is feasi-
ble, it is the question of ethics that usually prevents performing this process. Another
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issue complicating the assessment of the public healthcare sector is the limited access to
databases containing information of interest (e.g., sometimes certain data is only available
for the purposes of internal use within a country). Hence, there is a general agreement that
easy-to-use instruments for measuring the effects or quality of public healthcare do not
exist [2].

For measuring public healthcare infrastructure, some commonly used variables are
government expenditure, that is, fiscal expenses for this category [67]. However, a general
caveat of such measures is that they reflect overall capital investments during a fiscal year.
This means such variables suggest a flow rather than stock (that is, a change in the stock,
and not the level of the stock). Moreover, they reflect changes in tangible infrastructure
without taking into account intangible infrastructure. Hence, we follow Hall and Jones [4]
in their approach to measuring infrastructure through institutions and policies.

Many scholars contend that for assessing the quality of the public healthcare sector, one
must not observe a system of a particular country in isolation but should rather compare
the outcomes within a country to some general country specifics (such as population), and
also should compare the outcomes across countries [153,154]. Particularly, when measuring
public healthcare policies, one should assess if the goals are politically correspondent
(meaning the goals of public healthcare should correspond to the other goals of the country
but also to the healthcare goals of other countries) [155].

Following recommendations from other authors, that in order to measure the quality
of a certain healthcare system one should make relative comparisons, we deemed IHR
appropriate as they not only provide a relative comparison across countries, but also
compare each national healthcare system to a certain benchmark (that is, IHR is used as a
benchmark and hence uses scores from 0 to 100).

Oxford Dictionary defines quality as “the standard of something when it is compared
to other things like it; how good or bad something is”. As WHO developed IHR as a form
of standards that should be followed in order for countries to achieve their common goals
in preserving public health, we assume that one way to estimate the quality of a certain
public healthcare system is to assess how good they are in meeting these standards.

When gathering data for our independent variable, as explained in the literature
review, a main caveat with researching entrepreneurship within the public healthcare
sector is a general lack of precise data. None of the databases on entrepreneurship provide
data on a sectoral level (that is, entrepreneurship in the healthcare sector precisely), nor
data on entrepreneurship within the public sector. Following our argument from the
literature review, where we provided an overview of three approaches to measuring
entrepreneurship arguing that the effect or performance-based approach provides the
least bias, we decided to find data on the effects of entrepreneurship within the public
healthcare system. For these purposes, we again refer to the WHO database, given this
is the only comprehensive database on healthcare systems around the globe. The IHR
dataset provides information on further characteristics of national healthcare systems;
that is, their performance in different areas. Within these indicators, we were able to
identify indicators that closely match to the potential effects of entrepreneurship, when
entrepreneurship is observed through different dimensions, as explained in the literature
review. That is, within IHR indicators, we were able to identify variables that qualify
for a very good approximation of innovativeness, proactivity, risk-taking, autonomy, and
competitive aggressiveness within the public healthcare sector (see https://www.who.int/
data/gho/indicator-metadata-registry/) (accessed 22 December 2021). Hence, we decided
to use this dataset for quantification of our independent variables.

To summarize, we measure variables from our model combining the WHO Global
Health Observatory and WB data. More specifically, for our dependent variables, PHI, and
endogenous independent variables (entrepreneurship), we used the International Health
Regulations’ core capacity index data. For the independent exogenous variables (a country’s
level of development), we used the WB data on the level of economic development, that is,
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the WB classification of countries depending on their level of development throughout the
years observed.

Thus, explanatory variables in our model are approximated as follows. Variable Public
healthcare institutions (hins) denotes the preparedness score (index measuring the level
of development of national, subnational, and local response plans, as well as strategies
aimed at combating various hazards; this index also includes the level of mapping of
the potential hazards, identification of available resources, as well as the development
of adequate national stocks of resources and capacities to support activities within the
community in the face of an emergency). Variable Public healthcare policies (hpol) denotes
a legislation score (defined as a wide range of legal, administrative, and other government
instruments used in the capacity building processes regarding public health; harmonization
of the aforementioned legislation with international health regulation prescribing in detail
what is needed for achieving a higher quality public healthcare system).

Variables of interest are approximated as follows. Variable Innovativeness (inno)
denotes a laboratory score, defined as the extent to which the system responds to the alerts,
that is the extent to which problems are detected, studied, and addressed, including the
laboratory sampling, analysis, and research needed to be performed in order to create a
single solution to a problem. Variable Proactivity (proa) denotes a surveillance score, which
is the index capturing the level of how rapid the detection of risks in healthcare is, as
well as the existence of a prompt assessment, notification, and preparation of responses
to the identified risks. Variable Risk-taking (risk) denotes a risk-communication score,
defined as the existence of a complex system allowing for risks to be clearly defined, threats
identified, the vulnerability of the system to be assessed, and the resilience to risk promoted;
accordingly, it also measures the capacity to deal with risks and emergencies in public
health. Variable Autonomy (auto) denotes a coordination score (a higher value of this score
is assigned to health systems in which the implementation of the necessary activities is
performed while simultaneously involving multiple hierarchical levels, followed with the
simultaneous coordination). Variable Competitive aggressiveness (comp) denotes a response
score (indicating the level of command, communication, and control mechanisms needed
to coordinate and manage epidemics and other significant events in the public sector; the
country is assigned a higher value of this index if it has provided teams available to provide
a rapid response 24/7; this index also takes into account emergency management, infection
control, and decontamination capacities).

Control variables are measured by assigning a binary choice outcome of 1 if a country
was classified within the specific group, with groups being: low-income economy, lower
middle-income economy, higher middle-income economy, and high-income economy.

Accounting for missing values resulting from the unavailability of data for certain
countries for a specific year, we are left with 1484 observations in total. Table 1 below
gives summary statistics for the variables used in our model. Since we use indices as
proxies for each of the variables in our model, expectedly, their values range from 0 to 100.
Interestingly, though all our variables being indicators measured within a single survey,
contrary to what one would normally expect, they do not seem to be completely comoving.
Namely, dispersion of a dataset relative to its mean seems to differ substantially across the
variables observed.

To check for potential multicollinearity, we estimate Pearson’s correlation coefficients
amongst the independent variables. The correlations are overall low to moderate, sug-
gesting multicollinearity is unlikely to occur. These results are not reported here, but
are available upon request. The independent variables were not expected to suffer from
collinearity as the proxies we used are indicators that the WHO takes together and adds
a couple more in order to obtain a composite level of international compliance with the
International Health Regulations. Hence, it is unlikely to believe that the WHO would
count the same things twice or more, as this would contradict the general framework of the
International Health Regulations.
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Table 1. Variable description and summary statistics.

. . ... Mean
Variables Variable Description (Standard Deviation)
hol Variable approximating public healthcare policies, 69.93
P which is the index ranging from 0 to 100 (32.71)
hins Variable approximating public healthcare 64.36
institutions, which is the index ranging from 0 to 100 (29.62)
Dummy variable (DV)= 1 if a country being 017
dev_lic classified by the WB as a low-income economy in the (0.38)
year observed; zero otherwise ’
DV =1 if a country being classified by the WB as a 0.25
dev_lowmic lower middle-income economy in the year observed; ( 0' 44)
zero otherwise ’
DV =1 if a country being classified by the WB as a 0.29
dev_upmic higher middle-income economy in the year ( 0' 45)
observed; zero otherwise ’
DV=1if a country being classified by the WB as a 0.29
dev_hic high-income economy in the year observed; zero (0' 45)
otherwise ’
Variable approximating public healthcare innovation 75.89
inno as an entrepreneurship dimension, which is the (22' 88)
index ranging from 0 to 100 ’
Variable approximating public healthcare proactivity 78.80
proa as an entrepreneurship dimension, which is the a 9'77)
index ranging from 0 to 100 '
Variable approximating public healthcare risk-taking 69.30
risk as an entrepreneurship dimension, which si the (28. 52)
index ranging from 0 to 100 ’
Variable approximating public healthcare autonomy 7418
auto as an entrepreneurship dimension, which is the (25' 16)
index ranging from 0 to 100 '
Variable approximating public healthcare 74.75
comp competitive aggressiveness as an entrepreneurship (23' 60)
dimension, which is the index ranging from 0 to 100 '
Variable approximating public healthcare
entre3 entrepreneurship as an arithmetic mean of the 74.67
variables inno, proa, and risk (measuring three (19.70)
entrepreneurship dimensions)
Variable approximating public healthcare
entres entrepreneurship as an arithmetic mean of the 74.59
variables inno, proa, risk, auto, and comp (measuring (19.46)

five entrepreneurship dimensions)

3.3. Empirical Strategy

Recognizing difficulties in assessing the performance of non-profits, including public
healthcare institutions, some authors argue that, regardless of the exact evaluation method
used, one useful thing would be comparing the individual performance with their peer
group [124]. Such an argument makes it sensible to think that a cross-sectional study,
or even more, one with multiple cross sections—that is, panel observations—would be
appropriate. We followed recommendations from other studies [156-158], and decided
to use a panel data setting, specifically choosing the fixed effects (FE) estimator. An
advantage of the FE estimator is that it controls for systemic differences across groups and
performs a quasi-experiment that enables the observation of actual effects, isolated from
“noise” [159,160]. One of the reasons why other scholars (e.g., [161]) recommend using
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fixed effect is because it deals with the endogeneity issue in terms of independent variable
being correlated with a part of residual that strictly depends on the variable (i.e., a country
in this study) being fixed. That is, the fixed effect observes residual or the error term as
a composite variable made of an idiosyncratic part and another, time-invariant part. In
contrast, the random effects (RE) estimator relies on a rigid assumption of no correlation
between unobserved effects and independent variables. Although the RE model is based
on this rigid assumption, we conducted the Hausman test for each model to determine
whether the FE or RE models are preferred [162,163]. For each model, the Hausman tests
indicate that the FE models are preferred. These results are not reported here, but are
available upon request.

In defining the PHE, we refer to seminal papers by Morris and Jones [39], who posit
that the underlying dimensions of entrepreneurship are congruent regardless of the context.
Building up on this, we follow the general approach deeming entrepreneurship as an
amalgam of innovativeness, risk-taking, and proactivity [14,87,127,164]. Furthermore, we
examine an alternative specification following alternative explanations of entrepreneurship,
taking into account both autonomy [165-167], as well as competitive aggressiveness [17,168]
on the top of the first three dimensions. This being added to the earlier explained dis-
cussion on choosing between the single-perspective versus multidimensional approach
to studying entrepreneurship, we ended up having four specifications for each of our
models. Depending on how we observe entrepreneurship, our four specifications are as
follows: (i) entrepreneurship being measured as a composite index of three dimensions—
innovativeness, proactivity, and risk-taking; (ii) entrepreneurship measured as a composite
index of five dimensions—innovativeness, proactivity, risk-taking, autonomy, and com-
petitive aggressiveness; (iii) entrepreneurship being measured through three separate
dimensions—innovativeness, proactivity, and risk-taking; (iv) entrepreneurship measured
through five separate dimensions—innovativeness, proactivity, risk-taking, autonomy, and
competitive aggressiveness.

For the specifications following the single perspective approach, we follow Azami [6],
who suggests the use of composite indices. Here again, as explained in Section 2, we
decided to account for both general views on entrepreneurship, with one of them con-
tending entrepreneurship has three dimensions—innovativeness, risk-taking, and proac-
tivity [14,87,127,164] —which are captured by the variable entre3 and thus reflect the view
that entrepreneurship consists of three comoving dimensions. Further, we accounted for
the other theoretical position, claiming that entrepreneurship has more than three dimen-
sions. More specifically, we followed scholars who identified autonomy [165-167] and
competitive aggressiveness [17,168] as the fourth and fifth indispensable entrepreneurial
dimensions. That way, we composed the variable entre5, which reflected the view that
entrepreneurship consisted of five comoving dimensions—innovativeness, risk-taking,
proactivity, autonomy, and competitive aggressiveness.

Hence, entre3 stands for the composite index of innovation, proactivity, and risk-taking,
whereas entreb is the composite index of these three dimensions together with autonomy
and competitive aggressiveness. Variables entre3 and entre5 correspond to the three and
five dimensions of entrepreneurship, respectively, when being observed separately, as
suggested by the multidimensional approach to studying entrepreneurship.

4. Results

Table 2 shows results for the first dependent variable, testing whether and how much
improving entrepreneurship alters the quality of public health institutions. Overall, the
positive relationship is established at the 1% level of significance (except for the variable inno
in Model 4). Interestingly, in none of the model specifications did the level of development
of a country have a significant effect. This means that countries do not benefit from an
increase in the quality of public institutions as they move from one to another level of
development.
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Table 2. Empirical results for the first dependent variable—hins (public healthcare institutions).

Variables Model 1 Model 2 Model 3 Model 4
dev_lic 4.598 2.071 3.904 —0.892
(7.946) (7.683) (7.741) (7.423)
dev_lowmic 3.024 1.517 2.653 0.259
(6.427) (6.410) (6.394) (6.407)
dev_upmic —1.647 —1.231 —1.636 —1.310
(4.559) (3.912) (4.164) (3.537)
Inno 0.167 *** 0.071
(0.041) (0.043)
Proa 0.240 *** 0.140 ***
(0.045) (0.044)
Risk 0.319 *** 0.214 ***
(0.034) (0.033)
entre3 0.749 ***
(0.048)
entre5 0.909 ***
(0.049)
Auto 0.112 ***
(0.033)
Comp 0.366 ***
(0.045)
Constant —0.845 —11.809 ** 1.110 —10.715 **
(4.927) (4.910) (5.071) (5.112)
No of obs. 1482 1482 1482 1482
R? 0.364 0.421 0.370 0.440

Notes: Robust standard errors in parentheses: *** p < 0.01; ** p < 0.05.

Model 1 shows that a unit increase in the average score of entrepreneurship repre-
sented as a combination of innovation, proactivity, and risk-taking, increases the score of
quality of health institutions by 0.749. When autonomy and competitive aggressiveness
are added to the other three (Model 2), it turns out that unit increase in average score of
entrepreneurship has even higher impact; that is, it increases the score of quality of health
institutions by 0.909. In order to determine if these apparent differences are statistically
significant, we ran a t-test on the difference in means and found that differences between the
coefficients on the variables entre3 and entre5 in Models 1 and 2 are statistically significant
at the 1% level (p < 0.01).

Model 3 follows a multidimensional approach to measuring entrepreneurship and
thus separately observes the impact of increasing innovation, proactivity, and risk-taking
separately on health institutions. The coefficients for each of these independent variables
are highly statistically significant at the 1% significance level (p < 0.01), while their values
are 0.167 for innovation, 0.24 for proactivity, and 0.319 for risk-taking, respectively.

Finally, Model 4, that takes into account separately all five dimensions of entrepreneur-
ship, shows that four dimensions (proactivity, risk taking, autonomy, and competitive
aggressiveness) are highly statistically significant at the 1% level (p < 0.01), while the
innovation dimension is not statistically significant at any conventional level.

Table 3 shows results for the second dependent variable, testing whether and how
much improving entrepreneurship affects the quality of public health policies. The results
are similar to those from the first model, though they show a slightly lower economic
significance. That is, these results suggest entrepreneurship produces effects to health
institutions of a slightly lower magnitude compared to the effects on health institutions.
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Table 3. Empirical results for the second dependent variable—hpol (public healthcare policies).

Variables Model 5 Model 6 Model 7 Model 8
dev_lic —5.376 —7.822 —5.361 —6.845
(10.710) (10.058) (10.787) (10.242)
dev_lowmic —3.772 —5.115 —3.613 —5.118
(8.829) (8.271) (8.924) (8.531)
dev_upmic —4.188 —3.745 —4.067 —3.623
(8.107) (7.519) (8.165) (7.734)
Inno 0.197 *** 0.135 **
(0.054) (0.054)
Proa 0.251 *** 0.133 **
(0.058) (0.054)
Risk 0.193 *** 0.101 **
(0.045) (0.046)
entre3 0.630 ***
(0.067)
entre5 0.809 ***
(0.071)
Auto 0.303 ***
(0.051)
Comp 0.125*
(0.065)
Constant 19.624 *** 7.580 18.824 ** 7.521
(7.452) (7.701) (7.814) (8.104)
No of obs. 1482 1482 1482 1482
R? 0.227 0.273 0.228 0.284

Notes: Robust standard errors in parentheses: *** p < 0.01; ** p < 0.05; * p < 0.1.

Model 5 shows a positive correlation between entrepreneurship and health policies at
the 1% level of statistical significance (p < 0.01). It shows that a unit increase in the average
score of entrepreneurship, represented as a combination of innovation, proactivity, and
risk-taking, increases the score of quality of health policies by 0.63. Adding autonomy and
competitiveness and then taking their average (Model 6), shows at the 1% significance
level (p < 0.01) that a unit increase in the average score of entrepreneurship has even higher
impact; that is, if the average of five dimensions of entrepreneurship increases by one unit,
the score of quality of health policies increases by 0.809. When the t-test is performed, we
can conclude that the difference between the coefficients on the variables entre3 and entre5
in Models 5 and 6 are statistically significant at the 1% level (p < 0.01).

Moving to Model 7 where we measure entrepreneurship through its three main
entrepreneurship dimensions separately, results suggest a positive correlation between
each of the dimensions and the quality of health policies. The coefficients take values of
0.197 for innovation, 0.251 for proactivity, and 0.193 for risk-taking. At last, Model 8, that
takes into account separately all five dimensions of entrepreneurship, produces results of a
mixed statistical significance, depending on the dimension. The coefficients take values of
0.135 for innovation (p < 0.05), 0.133 for proactivity (p < 0.05), 0.101 for risk-taking (p < 0.05),
0.303 for autonomy (p < 0.01), and 0.125 for competitive aggressiveness (p < 0.1).

5. Discussion

Overall, our empirical results, though economically modest, show a positive and
statistically significant correlation between public healthcare entrepreneurship, as an in-
dependent variable, and public healthcare infrastructure, as a dependent variable. When
comparing the results, it seems that entrepreneurship produces a somewhat larger effect
on quality of health institutions, relative to health policies.

However, when comparing results from different specifications within a model, we
revealed some interesting findings. Namely, measuring entrepreneurship as a composite
score of five variables compared to three variables produces statistically different results.
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According to our findings from both models, adding autonomy and competitive aggres-
siveness to innovation, proactivity, and risk-taking provides a better explanation of the
model and additionally shows that the effects of the “additional two dimensions” are
not negligible. Such results, at least to some extent, complement the ongoing literature
discussion on whether the three “main” dimensions capture most of entrepreneurship or
the model should be extended by taking into account the additional two dimensions.

In the next step, we tested whether the individual coefficients obtained for each of
the dimensions differed among each other. In Models 3 and 4, we found no support
that coefficients are qualitatively the same. That is, our test either proved a statistically
significant difference between their magnitudes or produced somewhat ambiguous re-
sults. Interestingly, when performing the same tests for models in Table 3, we came to
mixed conclusions. Overall, the difference between magnitudes of individual dimensions
was generally statistically significant or ambiguous with some exceptions. Namely, the
results obtained in Model 7 show no difference between magnitudes of innovativeness
and risk-taking. That is, when entrepreneurship is observed through the three dimensions,
innovativeness and risk-taking produce the same qualitative effects to the quality of public
health care policies, ceteris paribus. Similarly, when performing the same test for the
coefficients obtained in Model 8, we find that magnitudes of innovativeness, proactivity,
and competitive aggressiveness do not differ, that is, these three dimensions ceteris paribus
produce the same qualitative effects as public healthcare policies, when entrepreneurship
being observed through five dimensions. Putting these results together, we conclude that
we find no strict support to any of the theories on dimensionality of entrepreneurship.
Apparently, the nature of movement of entrepreneurial dimensions possibly depends on
the context, particularly on the outcome variable observed. In some situations, dimensions
tend to covariate, making the case for the single-dimension approach, whereas in other
situations all the dimensions behave differently, supporting the multidimensional approach
to measuring entrepreneurship.

To our surprise, the level of the development of a country showed no impact on
the quality of PHI. Such results might produce interesting policy implications. Namely,
given that the quality of PHI is not contingent upon the level of the development of an
economy, this additionally stresses the importance of research similar to what we have
carried out here. This means that the quality of PHI shall not suffer from the country-
specifics, meaning countries with different levels of development may use entrepreneurship
to “level the playing field”. That is, being a high-income economy does not guarantee a
high quality of PHI, same as being a low-income economy shall not be an impediment to
the development of PHI, per se.

Furthermore, the overall quality of PHI depends on many other variables. However,
the main question is whether the remaining drivers of variance in and level of PHI quality
are endogenous or exogenous. Despite not being reported, we run a regression of all
our specifications for each of the two models with an alternative control variable being
the geographical region of a country instead of its level of development. We opted for
this control variable referring to a range of research [69,71,142,169-172] recognizing the
dependency of entrepreneurship on the regional environment, arguing that certain regions
have better predispositions for fostering entrepreneurship. We extended these assumptions
with findings from other research [4,73,173] explaining that the institutional framework is
dependent on the geographical region, as this is closely connected to occupations and settle-
ments throughout history. Finally, we took into account studies showing how institutional
environment influenced entrepreneurship [75,166,174,175]. To our surprise, we found that
the quality of PHI was in no way dependent on the geographical region of a country. Again,
though surprising, these results have similarly encouraging policy implications as is the
case with the level of development. Actually, given that the country can affect their level of
development by maintaining economic growth, whereas a country’s region is completely
exogenous both in the short, as well as long term and even perpetually, knowing that
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the quality of the PHI is not contingent upon such country-specifics, implies even more
impetus to developing intrapreneurship within the public healthcare sector.

Summing up, we conclude there is not enough evidence to disregard the positive
effects that public healthcare entrepreneurship has on the quality of public healthcare
infrastructure. Proving the PHI to be independent of several exogenous country-specifics
additionally underpins our suggestions for policy makers to become strongly involved in
supporting the development of the PHE. This can be followed by policy recommendations
from other studies; namely, for developing internal entrepreneurship in healthcare, internal
organizational factors are particularly significant and they should enable independence,
support, rewards, flexibility, and organizational procedures that would support employees
in healthcare in their intents to foster entrepreneurial spirit [62,176-179]. As much as the
institutional environment affects entrepreneurship [180,181], so does entrepreneurship the
other way round [182].

6. Conclusions

This study explores the effects of entrepreneurship within public healthcare (PHE) on
the quality of the public healthcare infrastructure (PHI) using the sample of 192 countries
being observed through the period of 2010 to 2019. Regardless of choosing health policies
or health institutions as approximators of PHI, we found statistically significant evidence
of its quality being influenced by the level of PHE.

For each of the models, the first having public healthcare institutions and the second
having public healthcare policies as a dependent variable, we defined four model specifica-
tions. We derived these four specifications combining juxtaposed stances in the literature
on two questions. The first is a question of how many dimensions shall be included when
measuring entrepreneurship; that is, whether innovation, proactivity, and risk-taking pro-
vide a substantial explanation of entrepreneurship, or some other dimensions should be
added to these three, such as autonomy and competitive aggressiveness. The second field
of disagreement within the literature on entrepreneurship concerns the approaches to mea-
suring entrepreneurship, with one stance being that the dimensions of entrepreneurship
covariate, whereas the confronting one claims that they move independently. Overall,
we find that adding two more dimensions to the generally adopted three provides for a
better capturing of entrepreneurship. In terms of the effects each separate variable of PHE
produces to the quality of the PHI, we show that the main three dimensions generally
produce the same effects. However, in terms of the additional two dimensions, empirical
results show that competitive aggressiveness produces larger effects on public healthcare
institutions, while producing qualitatively the same effects as the other variables do on
public healthcare policies. Conversely, while autonomy produces similar effects as other
variables on the quality of public healthcare institutions, it produces the largest effects on
the public healthcare policies.

Regarding the question of dimensionality of entrepreneurship, for the models examin-
ing the effects of entrepreneurship dimensions on public healthcare institutions we found
no support for the single-dimensional approach and its general presumption that all the
dimensions tend to covariate (ceteris paribus produce the same effects as the outcome
variable), but in some cases we did find support for the multidimensional approach. In-
terestingly, when we tested the coefficients obtained in models that estimated the effects
of entrepreneurship dimensions on public healthcare policies, we found that some dimen-
sions tended to covariate, whereas others did not. This means we find support for both the
multidimension as well as the single-dimension approaches. Given the ambiguity of these
results, we finally conclude to take no strict position on dimensionality of entrepreneurship.
That is, we deem that dimensionality of entrepreneurship (in terms of a question whether
individual dimensions ceteris paribus produce the same or different effects to the outcome
variable) depends on the outcome variable observed.

Such results not only support our main argument that PHE positively affects PHI,
but provides additional findings regarding the discussion in the literature on the number
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of entrepreneurial dimensions, as well as the approaches to measuring entrepreneurship,
providing by this a contribution to the broad literature on entrepreneurship. In support
of this position, we add some other authors’ (e.g., [181]) assertions of lacking research on
applying entrepreneurship to a rather complex healthcare environment.

Contrary to the literature standings, PHI proved to be independent of country specifics,
such as level of the development or the geographical region of a country. Despite seeming
discouraging in the manner of having left a larger portion of variation in and the size
of PHI quality being unexplained, these results have significant implications. Namely,
this would imply that a country’s quality of PHI should not suffer, nor benefit from the
inherited country specifics; that is, from the variables exogenous in the short term (such as
the level of a country’s development), not the perpetually exogenous variables (such as a
geographical positioning).

From a pragmatic point of view, the results of this study provide several practical im-
plications that might inform policymakers and public healthcare organizations in designing
rules and programmes to improve healthcare development. For example, governments (es-
pecially ministries of health) may use findings from this study as a guideline for promoting
entrepreneurship within public healthcare organizations. This could be provided through
the combination of issuing internal rules and procedures for stimulating entrepreneurial
behaviour among healthcare employees, but also through providing grants, fundings,
and different awards to support entrepreneurial ventures within the public healthcare
sector. Similarly, the results of this study might be useful for managers of public healthcare
organizations, especially when making decisions about resource allocation. Knowing that
entrepreneurship provides an increase in the quality of public healthcare’s intangible in-
frastructure might incentivize them to allocate more resources to support entrepreneurial
behaviour within their organizations. Furthermore, the underlying relationship established
in this study essentially suggests that countries benefit from a better compliance with the
international health regulations. This might serve as an incentive for national healthcare
systems to put more effort into providing better compliance with the IHR. Likewise, these
results could also be useful for the WHO in re-evaluating the list of 20 indicators used
and perhaps considering introducing further indicators of public healthcare development.
Ultimately, the WHO should also think about rescaling the indices used. With extending
the regulations, they could encourage countries to constantly improve public healthcare
services provision.

Taking into account the ongoing global pandemic, the policy implications of our study
become even more pronounced. Namely, as some authors warn, increased international
mobility and trade pose a risk to disease spread and the outbreak of pandemics [183].
Thus, providing a sufficient quality of healthcare infrastructure would help create positive
externalities perhaps even beyond a country’s borders. Likewise, any failures in the
healthcare system of a country could generate negative externalities and negative spillovers
way beyond their national borders.

Finally, there are several limitations of our study that can serve as suggestions for
future studies. First, with our research subject being quite narrow—studying intrapreneur-
ship within public healthcare—a significant opus of comparable research is not available.
As mentioned, there is no available database strictly measuring entrepreneurship within
public healthcare. However, as mentioned within the limitation of studies observing en-
trepreneurship, using proxy variables might be a better solution. Second, another caveat
arises from the type of variables used. Namely, a natural feature of scores and count
variables is a question of ranking on the scale. Simply put, if a country already achieves a
score of 100, which would imply a full compliance to the International Health Regulations,
would this imply that it cannot progress any further, or regardless of the progress achieved,
its score would be capped at 100. Finally, as we mention in the literature review, any kind of
self-reported data is susceptible to bias. Hence, we warn that data for IHR is reported by the
national health institutes to the WHO, which might suggest a certain degree of subjectivity
while reporting the data. However, as explained throughout the paper, we used proxy
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variables. This means while doing the self assessment, the NHIs were not aware they are
essentially rating entrepreneurial variables. Thus, the bias might only be the case if they
misrated a certain component of their institution, which is indirectly translated to what
we measure as entrepreneurship. Last but not least, the WHO itself significantly controls
the bias by providing a unified form together with detailed instructions on how the IHR
questionnaires shall be filled out. For this reason, we believe the data WHO reproduces are
substantially reliable. These limitations, though being beyond the reach of our influence,
might serve as a potential motivation for future studies on this or the related topics.
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