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Regional entrepreneurial activity can importantly affect the performance of local public service institutions. Yet,
the literature explaining these relationships suffers from five methodological challenges: 1) inferred direction of
influence; 2) unavailability of representative data; 3) blurring of objective and subjective performance; 4) a lack
of longitudinal data; 5) and a lack of fine-grained regional data. This paper relies on a rich dataset from the
ubiquitous institution of hospitals to explore these effects and overcome these challenges. We discriminate be-
tween objective and subjective institutional performance, suggesting that both performance categories deserve
empirical attention, and may react differently to entrepreneurship. Our empirical approach applies econometric,
mixed-effects regression models to a novel longitudinal dataset representing the entire hospital population in
over 3000 U.S. counties between 2006 and 2018 merged with two sources of entrepreneurial activity at the
county level. Interestingly, the results suggest divergent relationships: regional entrepreneurial activity positively
affects objective institutional performance and also negatively affects subjective performance. Further, an in-
stitution's research designation attenuates the effect on subjective performance. These findings suggest that
institutional performance is an often-overlooked byproduct of regional entrepreneurial activity and offer sig-

nificant theoretical and policy implications.

1. Introduction

Entrepreneurial activity and public service institutions (e.g., gov-
ernment, healthcare, education) are said to be interdependent and co-
develop (e.g., Stam and van de Ven, 2021; Wurth et al., 2022). Yet,
most empirical research to date has focused on the one-directional
relationship of the impact that public service institutions can have on
entrepreneurship. For instance, previous evidence suggests that, when
public institutions perform well, they encourage productive entrepre-
neurial activity and regional development (Baumol, 1990; Estrin et al.,
2013; Sobel, 2008). Regions that invest in their public institutions
propagate productive entrepreneurial activity (Wei, 2022). When in-
stitutions emphasize innovation, entrepreneurship increases, leading to
regional economic development (Sobel and King, 2008). This associa-
tion is important because the value of entrepreneurship has been pred-
icated on its crucial role in economic development (Acs et al., 2017;
Rocha, 2004; Schumpeter, 1934; Sobel, 2008). Researchers attribute
between one-third (Reynolds et al., 1999) to one-half (Zacharakis et al.,
2000) of the differences in economic growth between countries to
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entrepreneurial activity. At a local level, entrepreneurial activity fosters
job creation, which increases local wealth and connects the regional
economy to the broader business world (Bos and Stam, 2014; Criscuolo
et al., 2014; Haltiwanger et al., 2013; Henderson et al., 2002).

The relationship in the opposite direction, such that entrepreneurial
activity also influences the emergence and evolution of institutions, is
largely empirically overlooked, thus leaving a gap in the literature
(Henrekson and Sanandaji, 2011). The emphasis on entrepreneurship as
a means to economic growth underappreciates its other byproducts,
namely, its influence in developing the “character of a place” through its
local institutions (Feldman, 2014; Feldman et al., 2005). Having
empirical evidence of the implications of regional entrepreneurial ac-
tivity, both economic and non-economic, is crucial for decision-making
by researchers, policymakers, entrepreneurs, etc.

Additionally, we contend that measuring the effects of entrepre-
neurship on the objective and subjective performance of public service
institutions can inform their improvement. An important nuance in
evaluating institutions that provide a public service is that they must be
evaluated in terms of objectively verifiable criteria and users' subjective
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perceptions of the service (Boulding et al., 1993; Cronin and Taylor,
1994; Djellal and Gallouj, 2005, 2007; Fornell et al., 1996; Iacobucci
et al., 1995; Parasuraman et al., 1985; Sureshchandar et al., 2002).

This paper takes an advanced, complementary, empirical approach
to determine whether and how entrepreneurial activity affects public
service institutions, differentiating the impact on their objective versus
subjective performance. Our longitudinal study examines measurable
institutional performance against objective and subjective criteria over a
decade. Our unique multiyear database from four distinct public and
private data sources represents all (3000+) U.S. counties and provides:
1) details on regional entrepreneurial activity; 2) key regional economic
cluster-level sociodemographic variables; and 3) objective and subjec-
tive hospital performance metrics. We use the entirety of U.S. hospitals
as exemplary public service institutions because they are ubiquitous,
serving the population in all regions, and currently experiencing un-
precedented demands to innovate in response to policy changes, such as
the Affordable Care Act (Patient Protection and Affordable Care Act,
2010), and market pressures, such as the fight against the COVID-19
pandemic. Further, hospital performance matters beyond economics; it
is often literally a matter of life and death. Our longitudinal models use
mixed-effects regression, and we also graph important interactions with
research institutions, highlighting hospitals' dual role as generators and
recipients of innovative knowledge.

The exploratory research design supports an in-depth empirical
investigation without committing to specific hypotheses (similar studies
include Feldman et al., 2019; Moeen and Agarwal, 2017; Petty and
Gruber, 2011; Sobel, 2008). The findings diverge and suggest that re-
gions with significant entrepreneurial activity have lower hospital
mortality rates (objective performance) but also lower patient satisfac-
tion (subjective performance). The relationship with patient satisfaction
is less negative when the hospitals also conduct research. The policy
implications of these results loom large. Namely, public service in-
stitutions are clearly influenced by the entrepreneurial knowledge in
their communities, and would do well to understand how to increasingly
absorb knowledge flows related to the customer experience. This work
opens the black box that has obfuscated the interdependence of regional
elements and will, we hope, inform theory development and future
policymaking.

2. Roles of institutional performance and entrepreneurship in
regional development

Three perspectives have dominated discussions of regional entre-
preneurial development: the knowledge spillover theory, regional
innovation clusters, and entrepreneurial ecosystems. We briefly review
their relevant tenets and latest contributions.

The knowledge spillover theory suggests that, when organizations
innovate and create new knowledge, some of the knowledge may be
shared (intentionally or not) and become a source of entrepreneurial
opportunity for other organizations to exploit (Acs et al., 2009;
Audretsch and Keilbach, 2007; Audretsch and Lehmann, 2005; Ghio
et al.,, 2015; Plummer and Acs, 2014). In one example, knowledge-
generating organizations utilize knowledge filters, such as organiza-
tional priorities, which create a gap between the knowledge the orga-
nization creates and the knowledge the organization eventually utilizes
or absorbs (Acs et al., 2009; Acs and Plummer, 2005; Audretsch and
Feldman, 1996; Audretsch and Keilbach, 2007; Feldman and Audretsch,
1999; Jaffe et al., 1993; Shu et al., 2014). In a second scenario, inno-
vative knowledge may be exploited by the creating organization, only to
be followed by copycat organizations, which may have an advantage
with investors dependent on the copycat's ability to exploit the knowl-
edge (Fu and Tietz, 2019). A third scenario involves universities as an
example of institutions that create knowledge spillovers (Ghio et al.,
2015), which local entrepreneurs can exploit (Acs and Plummer, 2005).
In other words, knowledge-generating organizations often create more
new knowledge than they can completely, and solely, exploit, resulting
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in knowledge spilling over the boundaries of the creating organization.
Such knowledge spillovers tend to be more significant locally (Audretsch
and Feldman, 1996; Jaffe et al., 1993).

The innovation cluster approach to regional development “focuses
on geographic concentrations of interconnected companies, specialized
suppliers, service providers, firms in related industries, and associated
institutions” (Porter, 1998: 197), which are spatially bound and local by
definition (Enright and Roberts, 2001; Porter, 2000). Work related to
clusters on regional systems of innovation tells us that innovation is a
process that does not occur in isolation, relying solely on internal re-
sources; instead, it depends on the greater cluster environment and so-
cial interactions that occur within it (Cooke et al., 1997; Doloreux, 2002;
Edquist, 1997; Howells, 1999). This is because knowledge flows more
easily between actors located in a cluster than outside, largely because
informal networks are an important channel for knowledge diffusion
(Dahl and Pedersen, 2004). Strong regional economic clusters foster
entrepreneurial activity and encourage a broad variety of regional
innovation (Delgado et al., 2010; Delgado et al., 2014; Feldman and
Audretsch, 1999; Feser et al., 2008; Glaeser et al., 2010; Glaeser and
Kerr, 2009; Kim et al., 2021; Porter, 2003). Early cluster work studying
Silicon Valley found that the region's innovation success was greatly
influenced by the “variety of regional institutions [...] that provide
technical, financial, and networking services, which the regions' enter-
prises often cannot afford individually. By socializing costs and risks and
pooling technical expertise, these institutions allow Silicon Valley's
specialist firms to continue to innovate and react flexibly” (Saxenian,
1990: 96). And while cluster work has shown that entrepreneurship
positively affects economic growth, there is a call for more empirical
evidence of the impact of entrepreneurship on regional development
focusing on building capabilities rather than simple output (Rocha,
2004).

Derived from the regional development literature (Acs et al., 2017),
the entrepreneurial ecosystem approach has become popular. Entre-
preneurial ecosystems are defined as an interconnected group of local
community actors committed to supporting new ventures expected to
drive productive development (Cohen, 2006; van de Ven, 1993). The
literature claims to holistically consider these interconnected elements;
yet, entrepreneurial activity remains the main outcome of interest, even
though other elements of the ecosystem, including institutions, depend
on entrepreneurs (Stam and van de Ven, 2021). In the ecosystem view,
mutual interdependence sustains entrepreneurial activity. The theory
and measurement of entrepreneurial ecosystems are still a work in
progress (Wurth et al., 2022). Stam and van de Ven (2021) take a first
step by applying a systems approach, in part because they believe that
researchers must clearly define the roles of institutions in these
ecosystems.

The three literatures on knowledge spillovers, regional clusters, and
entrepreneurial ecosystems together suggest that “a major part of firms'
competitive advantage is related to the resources found within the re-
gion rather than solely residing within the firm” (Spigel, 2017: 51). A
differentiated theoretical base addressing how entrepreneurial activity
might influence institutional performance is still missing, however. We
find that the literature streams on regional development downplay the
flow of knowledge from entrepreneurial activity to regional institutional
performance. We attribute this gap, in part, to five methodological
challenges.

3. Methodological challenges of regional development research
3.1. Challenge 1: directional precedent

A relatively substantial body of literature empirically demonstrates
that institutional settings influence entrepreneurial activity (e.g., Estrin
et al., 2013). It stems from Baumol's (1990, 1993) theory that the
institutional setting determines the extent and productivity of local
entrepreneurship. Stenholm et al. (2013) find empirical evidence that a
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supportive regulative environment is crucial for the formation of new
firms but has almost no influence on the prevalence of high-growth,
innovative new ventures. Instead, high-impact new firms rely on inno-
vative opportunities created by knowledge spillovers from the institu-
tional environment (Acs et al., 2008; Audretsch and Keilbach, 2007;
Stenholm et al., 2013). Fewer researchers, to our best knowledge, have
examined the opposite direction to define how entrepreneurial activity
affects institutions (for an exception relying on case studies, see Hen-
rekson and Sanandaji, 2011).

3.2. Challenge 2: representative data

One of the biggest missing pieces in the literature is reliable, na-
tionally representative data on the relationships between entrepre-
neurial activity and the performance of important institutions. The
regional entrepreneurship and development index (REDI) developed by
Szerb et al. (2015) “conceptualizes entrepreneurship as a trial-and-error
process of knowledge spillovers and resource allocation” (p. 5). This
multifaceted measure also accounts for the institutional context, which
is a great step toward examining entrepreneurial ecosystems as a whole.
However, in emphasizing overall relationships, it neglects specific re-
lationships within the ecosystem (Szerb et al., 2015).

Another recent approach uses rather coarse measures. Stam and van
de Ven (2021), for example, measure the presence or absence of cor-
ruption, rule of law, government effectiveness, and voice and account-
ability across educational, healthcare, and law enforcement institutions.
Remarkably, in contrast with their expectations, the authors reveal that
the quality of these public services consistently correlates negatively
with other entrepreneurial ecosystem elements. Unfortunately, the au-
thors offer no explanation for this finding.

We designed our study to bring the direction and influence of these
relationships into focus by compiling relevant, healthcare-specific, na-
tionally representative data on every hospital in the United States.

3.3. Challenge 3: differentiation between objective and subjective
performance of institutions

Institutional performance has two dimensions: objective perfor-
mance, which can be quantified by quality measures, and subjective
performance based on user perceptions. However, studies rarely, if ever,
account for both (Donabedian, 1989). Indeed, public service institutions
would gain valuable knowledge and deeper appreciation of subjective
perceptions of their own output quality by studying the work on service
performance conducted in various industries (Oh, 1999; Parasuraman
et al., 1985; Sureshchandar et al., 2002). For instance, Oh (1999) uses an
integrated approach to show that perceived value sparks customer
satisfaction. Further, Sureshchandar et al. (2002) emphasize that cus-
tomers consider all their encounters and experiences with their local
institution when evaluating its service performance. These conceptual
differences suggest that institutions must work to continuously improve
their objective and subjective performance (Donabedian, 1989; Sure-
shchandar et al., 2002); they also can be expected to perform differently
depending on which they prioritize.

3.4. Challenge 4: longitudinality

Causal relationships are difficult to determine in entrepreneurial
ecosystems since their elements are often interdependent and co-evolve
(Stam and van de Ven, 2021). Previous empirical studies of the rela-
tionship of institutional quality and entrepreneurship have relied solely
on cross-sectional data (Becker et al., 2019; Sobel, 2008; Sobel and King,
2008; Stenholm et al., 2013). Longitudinal data can help in teasing out,
if not causal, then at least chronological relationships, but these data are
difficult to obtain. Our data on the U.S. healthcare system spans 12
years, allowing us to study the relationship between entrepreneurial
activity and hospital performance over time.
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3.5. Challenge 5: regional granularity

Previous research on institutional quality examines entrepreneurial
activity at the state (Sobel, 2008) and national levels (Estrin et al., 2013;
Stenholm et al., 2013), often overlooking the increasing amount of
“spiky” development in particular geographic regions (Stenholm et al.,
2013). Because entrepreneurial clusters are not homogenous across
nations or even states (Andersson and Larsson, 2016), a macro-level
approach may mask an innovative cluster in an overall average. As a
remedy, we use fine-grained, county-level data on entrepreneurial ac-
tivity and match it with detailed objective and subjective hospital-level
outcomes (Audretsch and Feldman, 1996). Institutional interactions are
highly local (Marti et al., 2013); as such, regional residents attend
nearby colleges and universities, seek the nearest medical care, and are
influenced by local law enforcement and governments.

The regional development literature emphasizes that endogenous
growth occurs when residents share knowledge and interact to
encourage entrepreneurship. Whether and how entrepreneurial activity
influences the performance of regional institutions remains unknown,
however. Our methods, described next, are designed to answer this
question empirically.

4. Research methodology
4.1. Hospitals as an important institutional context

In this paper, we examine the important institutional context of
hospitals. Healthcare is currently the largest employer in the United
States (employing 20 million people in 2018) and is expected to
continue growing (Dowell, 2020). Additionally, recent policy changes in
the U.S. healthcare sector have incentivized hospitals to leverage inno-
vation, as they progressively transition from volume-based payment
toward performance-based payment (Berwick et al., 2008; Gawande,
2012; Patient Protection and Affordable Care Act, 2010). Yet, despite a
clear and recent policy mandate for hospitals to innovate, hospitals are
prototypical institutions (Eriksson and Ujvari, 2015; Meyer and Rowan,
1977; Ruef and Scott, 1998; Yang, 2015), because they are highly
regulated by public agencies (Gulbrandsen et al., 2016) and subject to
the bureaucracies that make institutions notoriously difficult to change
(Grazier and Metzler, 2006; Herzlinger, 2006; Shortell et al., 2001). The
prototypical nature of hospitals is relevant from a research design, as it
affords higher degrees of generalizability.

4.2. Data

Our empirics are based on a hand-collected county-level data set
assembled from four secondary databases: the U.S. Cluster Mapping
Project (USCMP), StatsAmerica (SA), Hospital Compare from the Cen-
ters for Medicare and Medicaid Services (CMS), and the American
Hospital Association's (AHA) annual survey of hospitals. Table 1 pro-
vides an overview of our data sources and the variables we used. We
briefly introduce each data set here.

First, USCMP provides county-level information about regional
economic clusters and their business environments. Here, we use the
longitudinal USCMP data from 2006 to 2014. Second, SA's Innovation
2.0 data set provides comprehensive data on innovation capacity and
innovation output of counties from 2016. Third, CMS publicly reports
hospital performance information on the Hospital Compare website at
the hospital level. Here, we use CMS biennial data from 2008 to 2018.
Finally, the AHA survey provides hospital profiles and statistics for
approximately 6300 hospitals across the United States. Here, we use the
biennial survey results from 2008 to 2016. We match the county-level
data to hospital data in the same county using the Federal Information
Processing Standard (FIPS) code.
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Table 1
Data sources.

Data source Sponsor and key Timeframe Level of Variables used
notes of data data in analysis
included in analysis
analysis

U.S. Cluster -Sponsored by U. 2006-2014, 3143 Independent
Mapping S. Economic every other counties variable:
Project Development year in the U. cluster strength
(USCMP) Administration S. Controls:

and the U.S. prosperity,
Department of poverty rate,
Commerce, led college degrees
by the Institute (scaled to

for Strategy and population),
Competitiveness establishments
at Harvard growth rate,
Business School innovation
-Longitudinal (patents/10 k
panel data on employees),
regional cluster population age
strength,

business

environments

and regional

economic

performance for

the 3141

counties or

county-

equivalents in

the U.S.

-Innovative data

source

standardized for

cross-regional

analysis (

Feldman et al.,

2012 Innovative

Data Sources for

Regional

Economic

Analysis)

StatsAmerica -Led by Indiana 2016 3143 Independent

(SA) Business (Innovation counties variables:
Research Center 2.0) in the U. business
at Indiana S. dynamics
University's index, business
Kelley School of incubator
Business spillovers
-Innovative data Controls:
source (Feldman economic
etal., 2012 wellbeing
Innovative Data index,
Sources for population
Regional growth
Economic
Analysis)

Hospital - Centers for 2008-2018, Hospital Dependent
Compare Medicare and every other (e.g., variables: 30-
(CMS) Medicaid year 4024 day pneumonia

Services (CMS) hospitals mortality, % of
in 2014 patients rating
data) their hospital

experience a 9
or 10
Controls:
Hospital
competition

American -American 2008-2016 Hospital Moderator
Hospital Hospital (e.g., variable:
Association Association 4024 research
(AHA) (accessed hospitals hospitals
Annual through the in 2014 Controls:
Survey Wharton data) hospital bed

database) size, state
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4.3. Methodology

4.3.1. Dependent variables: objective and subjective performance of
institutions

Our two dependent variables come from the CMS Hospital Compare
Dataset. First, we measure the objective performance of public service
institutions based on 30-day mortality rates for pneumonia. Mortality (or
death) rates from common diagnoses, including pneumonia, were some
of the first performance metrics that CMS required hospitals to report
and have been publicly reported since 2007, making them one of the
most standardized, well-accepted measures in the industry (CMS.gov,
2017). Specific care protocols ensure high comparability across U.S.
counties. To calculate the mortality rate, CMS obtains risk-adjusted (for
the severity of patient illnesses) data at the patient level, directly from
hospitals about deaths in the 30 days after a patient enters the hospital
for pneumonia. Lower rates equal better performance.

Our measure of subjective performance is patient satisfaction
(Bjertnaes et al., 2012). Patient satisfaction is systematically and offi-
cially recorded by the Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS) survey for all hospitals accepting CMS
payments; it is well regarded by hospitals because patient satisfaction is
used to determine financial reimbursement for hospitals (CMS.gov,
2017). It is also the metric most patients follow when selecting a hospital
for elective treatment (Wensing et al., 1998). The HCAHPS survey asks
about overall patient experience and specific processes such as cleanli-
ness, communication with caregivers, and quietness of the facilities; it
then summarizes an overall experience rating of O (extremely negative)
to 10 (extremely positive). CMS makes only data on the percentage of
patients who responded 9 or 10 in this summary measure of patient
satisfaction publicly available. This measure is the industry-wide stan-
dard for subjective performance of hospitals, which hospitals also use to
benchmark their own performance against that of their peers. Higher
percentage values reflect higher patient satisfaction.

One reason that we rely on these specific dependent variables is
because these are the objective and subjective performance measures
that matter to hospitals and policymakers. For instance, CMS, the largest
government payer, withholds 2 % of all hospitals' base reimbursement
for Medicare patients to pay hospitals that score above the median on
important metrics; further (not coincidentally), 25 % of this perfor-
mance payment is determined by patient satisfaction scores, and another
25 % is determined by patient mortality rates.

4.3.2. Independent variables: entrepreneurial activity in regions

We measure entrepreneurial activity using the biennial U.S. Cluster
Mapping Project (USCMP) measure of cluster strength, which measures
the percent of traded employment in strong clusters and is an appro-
priate and tested empirical proxy for entrepreneurial activity in a region
(Delgado et al., 2010). We also measure entrepreneurial activity with
the business dynamics index and business incubator spillovers from Stat-
sAmerica (SA). The business dynamics index is a composite measure of
establishment formation (e.g., business start-ups and associated jobs),
establishment dynamics (e.g., start-up births, deaths, expansions, and
contractions), and venture capital measures (e.g., venture capital by
high-tech industries and number of IPOs). Business incubator spillovers
are measured as the concentration of business incubator resources in a
region and are described as “akin to university knowledge spillovers”
(Slaper et al., 2016: 22). StatsAmerica calculates a score from the
number of business incubators within 50 miles, weighted by distance.
Higher scores represent regions with a higher density of business in-
cubators. Together, the U.S. Cluster Mapping Project and StatsAmerica
provide innovative data for a comprehensive view of entrepreneurial
activity in regional economic clusters.

4.3.3. Moderating variable: research institutions
Research institutions are public service entities that actively engage
in investigation and knowledge creation. Typical examples include
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universities, think tanks, innovation spaces, research institutes, and
research hospitals. All of them participate and invest in research and
development on innovation and process improvements. They also play a
unique role as knowledge generators, which also gives them a unique
relationship with knowledge absorption. Hence, we examine research
institutions' moderating role on the relationships between entrepre-
neurial activity and objective as well as subjective institutional perfor-
mance. The AHA annual survey of hospitals provides data on whether
hospitals as public service institutions are characterized as a research
hospital through the inclusion of a dedicated question: “Does your hos-
pital have an organized hospital research program in any of the
following areas: basic research, clinical research, community health
research, and/or research on innovative health care delivery?” We code
a “yes” as 1 and a “no” as O for a binary indicator variable. On average,
27 % of hospitals in a given year are designated research hospitals.

4.3.4. Control variables

We include important control variables to rule out alternative ele-
ments, including innovation output, economic well-being, hospital
characteristics, and possible endogenous variables that could affect both
entrepreneurial activity and the performance of public service in-
stitutions in a region. We control for technical innovation (from USCMP),
measured as the number of utility patents per 10,000 employees. Other
scholars have already established the importance of patents as a measure
of regional production of new knowledge (Acs et al., 2002; Jaffe, 1989;
Plummer and Acs, 2014). The United States is one of the most advanced
countries in healthcare patents (Herper, 2011). Importantly, cluster
strength and patented innovation measure different things. The former
is a marker for entrepreneurship in the community; the latter measures
predominantly technical innovation. Of course, overall economic well-
being could be associated with both strong regional economic clusters
and high-performance public service institutions. To control for this
possibility, we include establishments' growth rate (from USCMP), which
measures new business growth in a location as the annual percentage
change (positive or negative) of registered businesses in a county.

It is also important to control for business growth (Audretsch and
Feldman, 1996; Jaffe et al., 1993; Wong et al., 2005), as we wish to
isolate the relationship of strong clusters with hospital performance,
from general economic growth in a county. The general community
satisfaction of the regional population is another consideration that may
influence entrepreneurial activity and public service institutions' per-
formance; therefore, we include two controls measures to capture this
sentiment: prosperity (measured as the GDP per capita) and poverty rate
(percent of population below the federal poverty level) by county (both
from USCMP). Prosperity and poverty rate have a moderate correlation
coefficient of —0.14, so the risks of multicollinearity are low; thus, we
include both in our model to represent the diverse economic range of
regional economic clusters.

We further control for the ratio of aging adults over 65 and adults
45-64 (and by exclusion adults 25-44), as a proxy for population health.
Obviously, we would expect that, as the age of the population increases,
mortality rates also increase; further, because counties vary in their
population make-up, it is important to control for this. To additionally
consider differences in the general human capital between counties, we
include the percentage of the population aged 25 and above who hold a
college degree in each of our 3000 counties as a control variable. For
hospital characteristics, we include hospital beds (from AHA), which
counts the number of stationary patients a hospital can accommodate.
This measure corrects for differences that are solely due to economies of
scale in the healthcare sector (Berry, 1967; Goes and Park, 1997; Lynk,
1995). Hospital competition is also likely to influence hospital perfor-
mance in a region (Kessler and McClellan, 2000; Plummer and Acs,
2014); therefore, we created a hospital competition measure based on the
number of unique hospitals serving each county per the elderly popu-
lation (to scale the measure for the expected demand for hospital
services).
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In the cross-sectional analysis, we additionally control for population
growth (from SA), measuring the annual average growth rate for the
population ages 25 to 44, and the economic well-being index (from SA), a
composite measure of employment and poverty rates, compensation,
income growth, and migration of new residents. Finally, in the cross-
sectional analysis, we include a control for state (which mixed effects
account for in the longitudinal data), because a large portion of health
policy occurs at the state level, and we may expect differences between
state policy environments.

4.4. Econometric models

We begin by using longitudinal data from the USCMP to run
regression analysis with mixed effects for hospitals on panel data from
2006 to 2014. Investigating cluster strength using mixed-effects
regression models is superior to using fixed-effects or random-effects
models alone because some of the characteristics we are interested in
are expected to be rather time invariant (e.g., state, research institution
designation), while we also want to allow other characteristics to vary.
Additionally, the fixed-effects portion of the models also controls for the
average differences across hospitals in any unobservable characteristics
and leaves only the within-hospital variation across time, reducing the
potential for omitted variable bias.

To corroborate our longitudinal analysis with cluster strength, we re-
run each hypothesis with the more direct measures of entrepreneurial
activity, the business dynamics index, and business incubator spillovers
(from SA) as our independent variables. We test business dynamics
index and business incubator spillovers simultaneously in the regression
models to explain objective and subjective hospital performance.
Because both independent variables are correlated with each other (r =
0.61; p = 0.000) and still show significant results when tested together,
we gain confidence that we are not overestimating their effects. In all
regressions, we lag the dependent variables by two years to allow time
for knowledge diffusion. Theoretically, a two-year lag is appropriate
here, because it affords sufficient time for knowledge diffusion and
adaptation. Conversely, a longer time lag (the next available one is a
four-year time lag, given our biennial data) may be a long time for
knowledge diffusion and sustainment, whereas a more concurrent
entrepreneurial activity (zero-year lag) would not allow for the expected
diffusion of knowledge to public service institutions, knowing how
slowly these institutions typically absorb knowledge. In support of our
two-year lag, early work on knowledge spillovers reveal that spillovers
peaked around three years after the originating knowledge was made
available to the public, and that absorbed knowledge spillovers were
prevalent and on the rise in year two (Jaffe et al., 1993).

5. Results

Table 2 shows the summary statistics and correlation matrix for all
variables. As expected, the mortality and patient satisfaction dependent
variables are substantially (r = 0.10) and significantly (p = 0.000)
correlated. On average, 71.93 % of patients rated their hospital expe-
rience as a 9 or 10 out of 10 throughout all U.S. hospitals during
2008-2018. The average hospital in our nationally representative data
(and hence in the entire United States) has approximately 163 beds,
although hospital size differs widely across all hospitals. The largest
hospital has 2478 beds, for example. The growth rate of new estab-
lishments also varies across counties. The average growth rate across the
United States in the number of new businesses was flat but ranged from
—10 % to 19 %. The makeup of the county communities greatly differs
across the United States with an average poverty rate of 16 % (ranging 4
%-47 %), and an average of 25 % of the population having a college
degree (ranging 8 %-72 %). Our indicators of entrepreneurial activity
were reported at the county-level and showed wide variation across the
nation. A skewness/kurtosis test for the normality histogram indicated
that cluster strength, one of our indicators of entrepreneurial activity, is
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Table 2

Summary statistics and correlation matrix.
Variable N Mean S.D. Min Max Correlations

1 2

(1) 30-day pneumonia mortality 4024 16.4 2.09 8.7 26.8
(2) patient satisfaction (% 9 or 10 rating) 4047 71.93 8.6 30 97
(3) cluster strength 4591 0.49 0.17 0 0.93
(4) business dynamics index 4555 70.88 27.5 9.9 159.1
(5) business incubator spillovers 4555 107.53 60.9 0 200
(6) research hospitals 3762 0.27 0.44 0 1
(7) prosperity 4571 45,549 41,125 7503 1,131,082
(8) poverty rate 4591 0.16 0.06 0.04 0.47
(9) adults over 65 4591 0.16 0.04 0.06 0.52
(10) adults 45-64 4591 0.27 0.03 0.12 0.38
(11) hospital competition 4591 52.21 109.86 1.91 675.64
(12) college degrees 4591 0.25 0.1 0.08 0.72
(13) innovation 3811 9.84 14.94 0.2 171.82
(14) establishments growth rate 4591 0 0.02 -0.1 0.19
(15) hospital bed size 4690 163.03 194.94 2 2478
(16) population growth 4555 123.53 43.49 50 200
(17) economic wellbeing index 4555 109.84 19.89 59.6 187.8

Table displays a sample of one year of data; 2014 for the longitudinal data, and 2016 for cross-sectional data.

*p < 0.05.
*#*p < 0.01.
wxxp < 0,001,

not normally distributed; however, non-normality in the data is not
unexpected with such a large sample size; further, the kurtosis of 0.5741
is within an acceptable range (—1 to +1) (Hair et al., 2007). Histogram
and quantile plots of cluster strength show graphical evidence of
normality. The cluster strength variable ranges from 0 to 0.93 with a
mean of 0.49. Additionally, the number of entrepreneurial resources in
communities varies across the United States. From SA, the business
incubator spillovers measure averages 107.53, ranging from 0, indi-
cating no business incubators nearby, up to 200.

Table 3 shows the longitudinal and cross-sectional regression results
for these variables. In the subsequent paragraphs, models with odd
numbers represent longitudinal mixed-effects models based on the
cluster-strength independent variable. Models with even numbers
intend to corroborate their immediately preceding model with simple
OLS regressions of business dynamics index and business incubator
spillovers. Overall, we find divergent results in terms of objective and
subjective institutional performance.

Model 1 investigates the possible effect of cluster strength on 30-day
pneumonia mortality. Model 1 has a chi-squared of 636.96 and log
likelihood of —19,109. We find a significant negative relationship (beta
= —0.501; p = 0.020) between the two variables, indicating that, as
cluster strength increases, local hospital mortality rates from pneumonia
decrease. These findings suggest that entrepreneurial activity in a region
is associated with improved objective institutional performance.

In Model 2, we regress two independent variables from the cross-
sectional StatsAmerica 2016 data: (1) business dynamics index and (2)
business incubator spillovers on our dependent variable of 30-day
pneumonia mortality to support and verify the findings from Model 1.
We find corroborative evidence in a significant negative relationship
between business dynamics index and pneumonia mortality (beta =
—0.013; p = 0.000). Business incubator spillovers do not have a signif-
icant relationship with mortality in this case. We also see that innovation
has a positive and significant relationship with pneumonia mortality in
this model.

Models 3 and 4 examine the relationship between entrepreneurial
activity in a region and subjective hospital performance. Model 3 ex-
amines the relationship between cluster strength and patient satisfaction
and finds a significant negative relationship (beta = —1.670; p = 0.007).
Contrarily to mortality, as cluster strength increases, the patient satis-
faction decreases. Our findings show that a relatively small increase in
cluster strength, e.g., from the mean of 49 % to 50 % of traded

employment, is associated with the comparatively larger change from
71.93 % to 70.26 % of patients rating their hospital experience as a 9 or
10 (out of 10).

Model 4 examines the relationship between the business dynamics
index and business incubator spillovers on the patient satisfaction rat-
ings; these results are consistent with those in the longitudinal Model 3.
As expected, business incubator spillovers were significantly negatively
associated with high patient satisfaction ratings (beta = —0.013; p =
0.032). There was also a significant negative relationship between the
business dynamics index and patient satisfaction (beta = —0.009; p =
0.000). In contrast with objective performance, these findings suggest
that, as entrepreneurial activity increases, subjective institutional per-
formance decreases.

Models 5-8 investigate the possible contingencies of research hos-
pitals. Previously, we saw a direct, positive effect of research hospitals
on patient satisfaction (beta = 0.49; p = 0.015 in Model 3; beta =1.22; p
= 0.000 in Model 4), indicating that subjective performance is higher in
research hospitals compared with that of non-research hospitals. We
attribute this finding to patients having a general preference for hospi-
tals that provide higher levels of care, as at research hospitals, regardless
of whether or not they need this specialized care (Liu et al., 2018).
Model 5 then tests the interaction effects of research hospitals x cluster
strength on 30-day pneumonia mortality. We did not find a significant
relationship here.

Model 6 tests alternative measures of entrepreneurial activity in the
interaction of research hospitals x business dynamics index and
research hospitals x business incubator spillovers on 30-day pneumonia
mortality rates. Here, we find that the interaction with the business
dynamics index is negative and significant (beta = —0.015; p = 0.000).
This finding suggests that research hospitals in areas with a high busi-
ness dynamics index have even better pneumonia mortality rates than
non-research hospitals. Yet, the interaction between research hospitals
and business incubator spillovers is nonsignificant. Taken together, the
findings from Models 5 and 6 suggest no clearly discernible pattern.

Model 7 does not show a significant relationship between the
interaction of research hospitals and cluster strength on patient
satisfaction.

Model 8, however, does show a positive (b = 0.021) and significant
(p = 0.013) relationship between the interaction of research hospitals
with the business dynamics index and patient satisfaction. Then, the
interaction of research hospitals with business incubator spillovers on
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Correlations

10 11 12 13 14 15 16

0.11%%*
0.01

0.02** 0.21*

0.23** —0.18%*  0.12%%*

patient satisfaction is not significant (p = 0.222). Thus, in order to better
understand the partial significance of the interactions we find in Models
5-8, we graph these results in Figs. 1 and 2 below.

Fig. 1 shows the margins plots for the interactions among (A)
research hospitals and cluster strength, (B) research hospitals and
business dynamics index, and (C) research hospitals and business incu-
bator spillovers all on pneumonia mortality. The plotted relationships
and associated 95 % confidence intervals represent research hospitals
(dashed lines) and non-research hospitals (solid lines). Fig. 1A shows
reveals a much steeper declining slope for research hospitals than for
non-research hospitals, indicating that research hospitals improve their
objective performance at increasing rates compared with non-research
hospitals, and that this significant interaction is mostly observed at
the higher levels of cluster strength (around 0.7 cluster strength out of
1). Fig. 1B shows a nonsignificant interaction, with the confidence in-
tervals overlapping throughout. Fig. 1C again shows a differentiation
between research and non-research hospitals; this time, the interaction
is observed through significant differences at lower levels of business
incubator spillovers. It makes sense theoretically that, when a region
increases the number of business incubators from 1 to 3, for instance,
this makes a greater marginal impact on the objective quality of in-
stitutions in the community than another community that increases
business incubators in the region from 101 to 103.

Fig. 2 shows that, when examining the interaction between research
hospitals and the different entrepreneurial activity measures on patient
satisfaction, the only significant interaction we find overall is between
research hospitals and the business dynamics index (as illustrated in 2B).
However, interestingly, both Fig. 2A and C display portions where the
interaction is significant and the two confidence intervals are not
overlapping. Fig. 2B shows a strong interaction effect between research
hospitals and the business dynamics index on patient satisfaction, which
reverses the previously observed negative relationship between business
dynamics and patient satisfaction. For research hospitals, we observe a
positive relationship between the business dynamics index and patient
satisfaction; for non-research hospitals, this relationship continues to be
a negative one with an increasing business dynamic index. The diver-
gence between research hospitals and non-research hospitals increas-
ingly grows as the business dynamics index increases.

5.1. Robustness checks

We conducted numerous robustness checks to ensure consistency
and confidence in our results. Our main analysis includes one dependent
variable each for hospital mortality rates and for patient satisfaction

scores. There are of course other performance and patient satisfaction
measures that are also important performance measures for hospitals. As
further robustness checks on our results, we mirror our main analysis
using alternative measures. First, to verify our results on hospital per-
formance, we use the alternative dependent variable, 30-day heart failure
mortality, from the CMS Hospital Compare Dataset. Second, to verify our
patient satisfaction results, we use a second summary metric from the
HCAHPS survey by CMS as the dependent variable, the percent of pa-
tients who report they would “definitely recommend” the hospital to
friends and family. We run the same analyses with these alternative
measures: first, the longitudinal mixed-effects regressions using the
cluster strength measure from the USCMP as the independent variable,
and then cross-sectional OLS regressions using business dynamics index
and business incubator spillovers from the StatsAmerica data set as inde-
pendent variables. The 30-day mortality for pneumonia and the 30-day
mortality for heart failure have a correlation of r = 0.36 (p = 0.000). The
patient satisfaction summary metric is highly correlated with patient
recommendation at r = 0.88 (p = 0.000). The results of these robustness
analyses closely mirror the findings we report above and are available in
Table 4. These measures provide the same results in our models in terms
of direction, magnitude, and significance levels of the coefficients,
providing assurance of the robustness and reliability of our findings.

Additionally, one of the concerns of conducting regression analyses
on large data sets such as ours is the possibility for endogeneity in the
form of omitted variables that, for instance, are related to both the de-
mand for research hospitals and hospital performance. To account for
this possibility, we replicated our models with a Heckman two-stage
least-squares model. A Heckman sample selection model is appro-
priate because, in the first-stage equation, the coefficients associated
with a research hospital can be estimated so that, in the second stage, the
coefficients linking with the dependent variable of interest are estimated
accounting for the fact that the same variables have already helped to
explain the existence of research hospitals. In the first stage of our
analysis, we use the number of hospital beds and the total number of
hospital admissions to predict whether the hospital is a research hospital
or a non-research hospital, because, traditionally, the largest institutions
are designated research hospitals. In comparison, we find that the
number of hospital admissions (p = 0.000) is a better predictor of
research hospitals. We then use the main equation to determine the
influence of entrepreneurial activity on hospital performance, having
already accounted for the explanatory contribution of hospital admis-
sions on research hospitals. We find comparable results with our original
models in this analysis.

Third, we obtained data on the net domestic migration in each
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Variables Model 1 Model 2

Model 3

Model 4 Model 5 Model 6 Model 7 Model 8

Mortality: 30-day

Patient Satisfaction: % 9 or

Mortality: 30-day Patient Satisfaction: % 9 or

pneumonia 10 pneumonia 10
Cluster strength —0.501* -1.670"* —0.149 —1.667*
(0.22) (0.62) (0.24) (0.72)
Business dynamics index —0.013%*** —0.013* —0.015%** —0.020"*
(0.00) (0.01) (0.00) (0.01)
Business incubator spillovers —0.001 —0.009%** 0.000 —0.011%**
(0.00) (0.00) (0.00) (0.00)
Research hospital (binary) —-0.036 —0.023 0.479* 1.221%* 0.592%* 0.274 0.484 -1.189
(0.08) (0.08) (0.20) (0.22) (0.23) (0.23) (0.54) (0.66)
Research hospitals x cluster strength —1.319%* —0.011
(0.44) (1.10)
Research hospitals x business dynamics index 0.006 0.021*
(0.00) (0.01)
Research hospitals x business incubator spillovers —0.006"** 0.005
(0.00) (0.00)
Controls
Prosperity 0.000* 0.000* 0.000 0.000* 0.000* 0.000
(0.00) X (0.00) (0.00) (0.00) (0.00) (0.00)
Poverty rate —0.396 —6.975 —4.402 —1.490 —0.313 —4.402 —2.551
(0.86) (1.15) (2.86) (3.43) (0.86) (2.86) (3.44)
Economic wellbeing index —0.011 0.043*** 0.0417**
(0.00) (0.01) E (0.01)
Establishments growth rate 43.235%** 50.669*** 34.846% 31.216%** 43,137 50.963 34.845%"* 31.571%*
(3.78) (2.07) (5.01) (6.14) (3.78) (2.07) (5.00) (6.14)
College degrees (scaled to population) —2.230%** —0.288 11.062%** 15.789%** —2.102%** —0.272 11.063*** 16.120%**
(0.51) (0.54) (1.95) (1.57) (0.51) (0.54) (1.95) (1.57)
Innovation (patents/10 k employees) 0.006 0.005* 0.005 —0.001 0.007 0.005 0.005 —0.002
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01)
Hospital competition —0.0047** —0.003*** —0.007*** —0.001 —0.00477* —0.003 —0.0077%* —0.001
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hospital beds —0.001*** —0.000* —0.008%** —0.004*** —0.001*** —0.000 —0.008*** —0.004"**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Adults over 65 20.747* 17.582%* 29.283** 5.108 20.7437%"* 17.870 29.282%%* 3.871
(1.94) (1.23) (5.36) (3.64) (1.94) (1.23) (5.37) (3.65)
Adults 45-64 —20.382%"*  —28.955%* —42.116*"*  —4.566 —20.394 % —28.920 —42.116%** —5.053
(2.24) (2.10) (6.30) (6.18) (2.25) (2.10) (6.30) (6.18)
Population growth (ages 25-44) —0.008%** —0.002 —0.008 —0.001
(0.00) (0.00) (0.00) (0.00)
Constant 17.006%** 24.292%%* 77.500%** 61.225%** 16.779*** 24.177 77.498%** 62.695%**
(0.54) (1.17) (1.84) (3.48) (0.55) (1.18) (1.85) (3.50)
Observations 8035 8004 8116 8085 8035 8004 8116 8085
Adjusted R? 0.1802 0.1833 0.175 0.1847
F Statistic 27.71 29.81 27.11 29.17
chi2 636.96 430.50 637.04 430.56
LogLikelihood —19,109 —18,823 —25,934 —27,725 —19,105 —18,816 —25,936 —27,718
df 11 63 11 63 12 65 12 65
P-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Robust standard errors in parentheses. Regression estimations of mixed effects reported in Models 1, 3, 5 and 7. Regression estimations of OLS reported in Models 2, 4,

6 and 8.

Dependent variables are lagged 2 years in all models.
" p < 0.001.
" p<0.01.
" p <0.05.

county from the USCMP (as a proxy for labor mobility) to check if we
could find empirical evidence of the influence of labor mobility on
spreading knowledge to institutions. Following Baron and Kenny's
(1986) method for mediation, we find initial support that net domestic
migration partially mediates the relationship between the business dy-
namics index as a measure of entrepreneurial activity and the objective
performance of public service institutions. We find that the business
dynamics index (beta = 0.00; p = 0.000) and business incubator spill-
overs (beta = 0.00; p = 0.043) are significantly, positively related to net
domestic migration. In the final stage of the mediation, the business
dynamics index and net domestic migration have negative, significant
relationships with mortality, which might be interpreted such that the
relationship between entrepreneurial activity and objective perfor-
mance of institutions could be mediated by labor mobility. These results

offer empirical support that, in entrepreneurial areas, labor mobility
helps knowledge to transfer from one organization to another. These
results are available upon request.

Fourth, we empirically confirm our dependent-variable two-year
time lag. We conducted our analyses with various different time lags as
robustness checks, using no time lag (i.e., the IV and DV from the same
wave), a two-year time lag, and a four-year time lag (based on the
availability of our biennial data). Both zero- and four-year time lags
result in coefficients in the same direction and similar magnitude
compared with the two-year time lag, although the strongest results
occur when we exploit the longitudinal nature of our data cautiously and
lag our dependent variables by two years.
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Fig. 1. Margins plots of research hospitals and entrepreneurial activity
on mortality.

6. Discussion and conclusion

6.1. Entrepreneurial activity has a positive impact on objective
institutional performance but reduces subjective perceptions of
performance

Our analysis confirms that entrepreneurship significantly and
differentially shapes the objective and subjective performance domains
of local public service institutions. We present the argument that this
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Fig. 2. Margins plots of research hospitals and entrepreneurial activity on
patient satisfaction.

difference may be best explained by differential evaluative bases.
Therefore, against the theoretical backdrop of literature on knowledge
spillovers, clusters, and entrepreneurial ecosystems, we deduce poten-
tial theoretical contributions. Table 5 provides a summary.

On the one hand, we find entrepreneurial activity positively related
to the objective performance of institutions. We consider this evidence
that local institutions seeking ways to improve their technical perfor-
mance absorb new knowledge generated by activity in the entrepre-
neurial ecosystem. Geographic proximity may promote beneficial
relationships between innovative technology companies and local hos-
pitals (Audretsch and Feldman, 1996; Feldman, 2014; Jaffe, 1989; Jaffe
et al., 1993). Social relationships among employees and customers
(Almeida and Kogut, 1999; Braunerhjelm et al., 2016; Ejermo and
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Mixed effect and OLS regression analysis results of robustness checks with alternative dependent variables.

Variables Model 1 Model 2

Model 3

Model 4 Model 5 Model 6 Model 7 Model 8

Mortality: 30-day heart

PS: %Definitely recommend

Mortality: 30-day heart PS: % Definitely

failure failure recommend
Cluster strength —0.254 —2.436%"* —0.064 —2.647%*
(0.13) (0.60) (0.15) (0.71)
Business dynamics index —0.005%** 0.002 —0.006"** 0.001
(0.00) (0.01) (0.00) (0.01)
Business incubator spillovers —0.003%** —0.011%** —0.001 —0.013%**
(0.00) (0.00) (0.00) (0.00)
Research hospital (binary) 0.005 0.009 0.609** 0.328* 0.242 0.776
(0.05) (0.04) (0.20) (0.24) 0.14) (0.12) (0.53) (0.72)
Research hospitals x cluster strength —0.683** 0.782
(0.26) (1.07)
Research hospitals x business dynamics index 0.003* 0.003
(0.00) (0.01)
Research hospitals x business incubator spillovers —0.006"** 0.007
(0.00) (0.00)
Controls
Prosperity —0.000 —0.000"* 0.000 —0.000 —0.000 —0.000* 0.000 —0.000
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Poverty rate —1.060* —0.872 —7.057* —-8.710* —1.018 —0.556 —7.109* —9.314*
(0.52) (0.65) (2.90) (3.78) (0.52) (0.65) (2.90) (3.79)
Economic wellbeing index 0.006** 0.022* 0.006** 0.021
(0.00) (0.01) (0.00) (0.01)
Establishments growth rate 6.5067"* 3.677%* 8.107 1.286 6.4387"* 3.871%%% 8.184 1.115
(1.09) (1.16) (4.47) (6.76) (1.09) (1.16) (4.46) (6.77)
College degrees (scaled to population) —0.381 0.663* 21.702%** 25.618%** —0.312 0.649* 21.628%** 25.718%**
(0.31) (0.30) (1.97) (1.73) (0.31) (0.30) (1.97) (1.73)
Innovation (patents/10 k employees) 0.000 —0.000 —0.005 —0.009 0.001 —0.000 —0.005 -0.010
(0.00) (0.00) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01)
Hospital competition —0.003*** —0.003"** —0.006""* —0.001 —0.0037*** —0.00277* —0.006"** —0.001
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Hospital beds —0.001 %"+ —0.001%** —0.003%** —0.001 —0.001%"* —0.001%* —0.003%** —0.001
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Adults over 65 5.2087"* 2.9807%"* 3.146 3.052 5.188%"* 3.432%%% 3.168 2.366
(0.86) (0.69) (4.82) (4.00) (0.86) (0.69) (4.82) (4.02)
Adults 45-64 —7.313%"* —3.684"* —23.996%**  —3.194 —7.294%"* —3.6427* —24.002%**  —3.406
114 (1.19) (6.49) (6.80) 1.14) (1.19) (6.50) (6.81)
Population growth (ages 25-44) 0.000 0.009* 0.000 0.010*
(0.00) (0.00) (0.00) (0.00)
Constant 14.029%** 13.985%"* 75.013%** 63.016"** 13.904+** 13.733%** 75.148** 63.670%**
(0.33) (0.66) (1.99) (3.83) (0.33) (0.67) (1.95) (3.85)
Observations 7593 7562 8116 8085 7593 7562 8116 8085
Adjusted R? 0.2061 0.1748 0.2188 0.175
F statistic 32.62 28.18 32.3 27.38
chi? 682.10 346.35 679.92 346.16
Log likelihood —12,685.29  —13,084 —25,990.36  —28,503 -12,681.91 —13,056 —25,990.12  —28,501
Degrees of freedom 11.00 63.00 11.00 63.00 12.00 65.00 12.00 65.00
P-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

PS: Patient Satisfaction.
Robust standard errors in parentheses.
Regression estimations of mixed effects reported in Models 1, 3, 5 and 7.
Regression estimations of OLS reported in Models 2, 4, 6 and 8.
Dependent variables are lagged 2 years in all models.

" p < 0.001.

" p <0.01.

" p <0.05.

Karlsson, 2006; Feldman, 2001; Kim and Marschke, 2005; Koo and Cho,
2011) may facilitate the necessary collaborations and knowledge ex-
change for this to happen (Agarwal et al., 2006; Dahl and Pedersen,
2004; Thursby and Thursby, 2004). Our empirical findings may there-
fore be understood to support the interpretation that social relationships
strengthen the ability of employees to absorb and translate new
knowledge into improvements at their organization (Escribano et al.,
2009).

On the other hand, the subjective performance of public service in-
stitutions did not profit from local entrepreneurial activity. Consumers'
subjective judgments often address the “soft” aspects of an experience,
likely based on impressions of employee kindness, waiting times, and
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the institution's appearance (Bjertnaes et al., 2012; Joffe et al., 2003;
Vogus and McClelland, 2016; Wensing et al., 1998). Institutional per-
formance is often not transparent or comprehensible to patients (Akao
and Chaplin, 2003; Bowers et al., 1994; Lam, 1997; Levay and Waks,
2009; Ware and Snyder, 1975), chiefly because most outcomes result
from (medical) team efforts that run in the background, making it nearly
impossible for patients to comprehensively evaluate their service.
Meanwhile, institutions tend to prioritize improving objective perfor-
mance indicators at the expense of subjective performance, because they
are directly measurable and within the institutional power to influence
(Boudreaux and O’Hea, 2004; Gulbrandsen et al., 2016; Taylor et al.,
2006; Trout et al., 2000).
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Table 5
How does entrepreneurial activity influence the objective and subjective per-
formance of institutions?

Findings Potential theoretical mechanisms

Entrepreneurial activity is positively
related to the objective performance of
institutions

Geographic proximity between regional
entrepreneurial activity and local
institutions

Co-location is important for knowledge
to flow from the private sector to public
institutions (Audretsch and Feldman,
1996; Jaffe, 1989; Jaffe et al., 1993)
Social relationships

Employee relationships (Escribano et al.,
2009)

Customer contact (Thursby and Thursby,
2004; von Hippel and Cann, 2021; Ali
and Gittelman, 2016; Llopis and D'Este,
2016; French and Miller, 2012; Miller
and French, 2016; von Hippel, 2018)
Labor mobility (Braunerhjelm et al.,
2016; Koo and Cho, 2011; Almeida and
Kogut, 1999; Feldman, 2001; Kim and
Marschke, 2005

Diverse innovation clusters

Diverse economic activities across
industries are conducive to innovation (
Feldman and Audretsch, 1999; Battke
et al., 2016; Goes and Park, 1997)
Different evaluative base

Customers prioritize the non-technical
aspects of the user experience in
evaluating institutional performance (
Bjertnaes et al., 2012; Joffe et al., 2003;
Vogus and McClelland, 2016; Wensing
et al., 1998)

Higher expectations

People in entrepreneurial regions expect
innovation in all service interactions (
Aghion and Jaravel, 2015; Yang et al.,
2010; Donthu and Yoo, 1998; Zeithaml
et al., 1993)

Institutions emphasize improving
objective performance

The greatest improvement opportunity
in institutions is the customer
experience, not technical innovation (
Djellal and Gallouj, 2005, 2007; Lateef,
2011; Porter and Teisberg, 2007)

Entrepreneurial activity is negatively
related to the subjective performance
of institutions

In addition, in regions with high entrepreneurial activity, the dif-
ference between expected and perceived service (Parasuraman et al.,
1985) may be greater; then, the latter suffers. For instance, good mar-
keting for artificial intelligence applications (e.g. Apple's Siri or Ama-
zon's Alexa) may suggest superior performance that is not always echoed
in reality (“Sorry, I didn't quite get that”). When the service is not as
seamless as expected, consumers' overall perception of performance and
satisfaction diminish (Kaplan and Haenlein, 2019). At a macro-level,
people who live in regions where the total amount and relative rate of
innovation is high (e.g., Silicon Valley, CA, or Cambridge, MA) may
grow accustomed to it (Aghion and Jaravel, 2015; Donthu and Yoo,
1998; Yang et al., 2010; Zeithaml et al., 1993). These consumers (pa-
tients in the hospital example) come to expect streamlined, transparent
processes (Goetz and Han, 2020). A compounding effect could be related
to the recent prevalence of information-technology-related innovations.
The paradox of information technology is that, while technology's intent
is to improve productivity, evidence shows that productivity gains are
not always realized, at least in the short term (Brynjolfsson, 1993). In
hospitals, technology solutions are often not well-designed and
contribute to a negative patient care experience (Jones et al., 2012),
suggesting one explanation for this lag in subjective performance. Even
when technology changes are well-designed, the effort to cope with the
changes in the short-term, can cost on the “soft” aspects of service
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delivery.

Another interesting preliminary finding from our study is the effect
of research institutions. We find initial evidence that entrepreneurial
activity is associated with less-negative subjective performance (and
perhaps even positive subjective performance) among research in-
stitutions compared with non-research institutions. In other words, in
entrepreneurial areas, the subjective performance of research in-
stitutions exceeds that of non-research institutions. We propose that one
explanation for this finding is that research institutions explicitly and
purposefully prioritize the ability to translate new knowledge to practice
(Batalden et al., 2016; Curtis et al., 2016; Miller et al., 2012; Morris
et al., 2011; Mosadeghrad, 2014). Research institutions are more pre-
pared to appreciate and absorb novel insights from external entrepre-
neurial activity than counterparts in less-active regions (Escribano et al.,
2009; Zahra and George, 2002). Additionally, it would make sense that
the time to assimilate a smoothly provided new service and the ability to
communicate the service value to patients is accelerated in research
hospitals because research institutions are more experienced in inte-
grating new knowledge into innovative services and communicating
them to patients. The previous discussion regarding short-term negative
effects on the customer experience following technology changes also
fits well with these findings. Research institutions may find it easier to
absorb and assimilate the new technology and thus its implementation
sacrifices less the “soft” aspects of the service in the short term.

One might argue that this could also be the result of higher general
rates of academic achievements in the population of areas home to
research institutions. To address these possible market forces, we did
account for the proportion of college-educated people in the population
and the intensity of the local hospital competition. Supporting this
argument, we find that the more educated the population, the higher the
objective and subjective hospital performance. Higher local hospital
competition did not have as clear of a relationship with subjective per-
formance, but hospital competition was significantly associated with
better objective hospital performance. Both the education of the popu-
lation and the degree of hospital competition are highly correlated with
research institutions.

Complementing the above explanations, we propose that spatial and
industry proximity increases knowledge flow between entrepreneurs
and research institutions (Hoang and Antoncic, 2003). Research labs are
often located on hospital or university campuses, sometimes purpose-
fully even in adjacent buildings, thus increasing the chance for social
interactions and knowledge exchange, which may in time translate into
better objective and subjective institutional performance. Additionally,
it is not uncommon for research institutions to emphasize their dual
focus on improving the technical, objective, and subjective aspects of
their constituents' experience (Ali and Gittelman, 2016).

6.2. Theoretical implications

First, our results show that entrepreneurial activity does not always
lead to exclusively positive outcomes. Going beyond traditional un-
derstandings of delayed adoption, slow diffusion, or learning curves
with new innovation that can result in performance dips (Berwick, 2003;
Guler et al., 2002), understanding possible unintended, implications of
entrepreneurial activity on institutions is critical to advancing regional
development (Agarwal et al., 2010; Alvedalen and Boschma, 2017;
O’Mahony and Vecchi, 2009; Parker, 2010). By employing reliable,
replicable, and novel measures to analyze the effects of entrepreneur-
ship (Feldman et al., 2012), our measures and the results they afford us
further strengthen the following notion. Although innovations designed
for other (e.g., military) purposes can be productively translated into
life-saving technologies hospitals use on a daily basis to improve their
objective performance (Nelson et al., 2011), hospitals are not capital-
izing on entrepreneurial activity in their surroundings to the same extent
to improve their subjective performance. Indeed, such divergence is
striking, especially because subjective performance in the form of



S.R. Meek and M.A. Tietz

patient satisfaction is directly related to improved medical outcomes
(Plewnia et al., 2016). In other words, if hospitals were to learn from
local entrepreneurial activity how to improve their service experience,
their patient medical outcomes could further improve. Improving pa-
tient satisfaction can literally reduce medical errors and improve patient
health (Dubina et al., 2014).

Second, our study contributes to research on entrepreneurial eco-
systems by providing empirical evidence that essential noneconomic
ramifications have been understudied. In theory, the entrepreneurial
ecosystem emphasizes the many elements that coalesce to advance
regional development; yet, data showing their composition and prac-
tices are hard to come by. Significant work has established the link be-
tween knowledge and regional economic growth (Agarwal et al., 2007;
Agarwal et al., 2010); yet, our findings indicate that the focus on eco-
nomic output, i.e., employment, growth, and productivity (Acs, 2006;
Acs et al., 2017, 2008; Braunerhjelm et al., 2016), is likely too narrow
(Audretsch and Keilbach, 2007; Bloom and Canning, 2000; Ghio et al.,
2015; Rocha, 2004). In agreement with Feldman (2014), we believe
entrepreneurial activity is a catalyst for change within communities, and
public service institutions are vital to their well-being. A more holistic
and realistic model of entrepreneurship would define, collect, and test
novel metrics to gain insights beyond economic performance—not just
of interest to scholars but to community leaders and policymakers as
well.

Third, our view of which institutions are influential in the entre-
preneurial ecosystem should be expanded to include more than just
university education and government. According to the “attributes of
entrepreneurial ecosystems,” institutions related to public health are not
currently considered part of the entrepreneurial ecosystem (Spigel,
2017). Our study shows the need to be more inclusive in considering
these elements, because entrepreneurial activity can have an impact on
hospital performance, e.g., the nimble creation and distribution of
vaccines to treat COVID-19.

Finally, complementing recent work by Audretsch and Link (2019),
who find that institutional investments encourage entrepreneurial ac-
tivity, our empirical evidence makes it clear that entrepreneurial ac-
tivity also influences institutional performance. Because of the
difference between objective and subjective performance implications
for institutions highlighted in our analysis, a more complete model of
regional development must differentiate between the two when
analyzing the important role of public institutions (next to private en-
terprise) in relation to entrepreneurial activity.

This comprehensive picture encourages regional development work,
ranging in theoretical background from the knowledge spillover theory
of entrepreneurship to clustering to entrepreneurial ecosystems, to
invite testing of multidirectional relationships in future studies. While
not a completely new view (Casper, 2013; De Clercq et al., 2008; Hen-
rekson and Sanandaji, 2011), the bidirectional nature of relationships
between entrepreneurial activity and public institutions needs to be
more central to the literature both conceptually and empirically. We
hope that the novel empirical evidence presented here strengthens the
view that entrepreneurship and public institutions are important ele-
ments that, on a regional level, have interdependent and influential
relationships with each other.

6.3. Implications for policymakers

Institutions are clearly influenced by the entrepreneurial activity
occurring in the regions in which they are located. Our results suggest
that institutions are better able to embed the knowledge flows regarding
technical innovations that improve their objective performance more so
than the customer-centric innovations that improve their subjective
performance. Yet, the subjective performance of our institutions is of
utmost importance. Subjective institutional performance can be a matter
of life and death when discussing hospitals (Vogus and McClelland,
2016), a matter of future citizen success and disengagement when

12

Research Policy 51 (2022) 104652

discussing public education, and a matter of trust and distrust when
discussing law enforcement. From conversations with experts in the
hospital industry, we know anecdotally that hospitals tend to prefer peer
learning, thus perpetuating insularity rather than capitalizing on the
wider spectrum of innovation and entrepreneurial activity in a region.
Policymakers can use the evidence herein to prioritize creating oppor-
tunities for knowledge flows to occur between individuals engaged in
entrepreneurship and those engaged in improving customer perceptions
of institutions. For instance, regular meetings between hospital leader-
ship and community entrepreneurs might be a starting point to loosen
traditional learning patterns and encourage more effective knowledge
transfer.

Policymakers could also leverage research institutions to share best
practices for knowledge flows and absorption. Additionally, allocating
research resources across a broader range of institutions could be
beneficial to allow those institutions that are functioning without slack
resources the ability to translate new knowledge from entrepreneurial
organizations in their region into practice.

Understanding, and coping with, the potential tension between
objective and subjective performance implications from innovation
might have a significant impact on the pace of technology development.
In public service institutions, policy makers can decide that objective
performance (e.g., saving lives) is more important than subjective per-
formance (e.g., patients being satisfied) and thus technology develop-
ment might not suffer, but customer-centricity will. In contrast, private
enterprise might need to focus more on customer experience to maintain
the pace of technology development. For example, although autono-
mous cars have the potential to save many lives through reduced acci-
dents, their adaptation may be slowed due to customer mistrust and
dissatisfaction. Thus, our results can help policymakers better under-
stand this tension and how it might apply in different contexts.

6.4. Limitations and future research

Its contributions notwithstanding, our study has limitations. Endo-
geneity is a concern when studying regions using secondary data sources
because the private and public sectors often develop in parallel and
depend on each other. Despite careful corroboration, we cannot make
unambiguous causal claims about the relationships between entrepre-
neurial activity and hospital performance.

Our empirical results returned significant findings in regard to two of
our control variables that deserve further study: technical innovation
and the establishments' growth rate. In terms of technical innovation as
measured by patents, two of our cross-sectional models show that, as
more patents were issued in a region (compared with the average of
patent activity across counties), pneumonia mortality increased. Tech-
nical innovation is an established measure of regional knowledge flows
(Acs et al., 2002; Jaffe, 1989; Plummer and Acs, 2014), but how it in-
fluences performance in an institutional setting is often unclear (Dixon-
Woods et al., 2011). Since entrepreneurial activity and patents measure
different aspects of innovation, as an extension of our efforts, the
theoretical mechanisms explaining why and how patented innovation
might influence the performance of institutions should be empirically
substantiated. Also related to innovation, the timing of an innovation's
adoption may differently influence performance. Our data captures
entrepreneurial activity in general; therefore, we cannot know the
breakdown of the types and timing of specific innovations. To fully
understand regional knowledge flows, enlightening future research
could discuss innovation timing in influencing institutions.

Supporting our inclusion of the establishments' growth rate as a
control for general community growth, we found highly significant re-
lationships that the more growth a county is experiencing, the higher the
mortality rates and the higher the patient satisfaction. We offer an initial
interpretation of these findings that, in relation to mortality, community
growth might lead to growing contingents of sicker and older pop-
ulations, resulting in increased mortality rates. On the flipside, in
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relation to patient satisfaction, we could imagine that, in regions that are
quickly growing, expectations are not growing as quickly, as residents
might come from less-developed areas or are more accepting of imper-
fections linked to regional “growing pains.” Understanding the dy-
namics of community growth and its interaction with institutional
performance might well deserve future study.

Finally, research hospitals, by virtue of their specialization and
reputation, receive the more critical cases, which are accounted for
within their stated mortality rates. Knowing this makes the significant
positive effect that regional entrepreneurial activity has on reducing
their mortality rates even more remarkable. Future studies should
consider how research institutions influence knowledge flows and
quantify how knowledge flows are absorbed. Future research could
therefore integrate our results with those of Escribano et al. (2009) and
examine the sources hospitals use for learning and incorporating new
information. Similarly, we see great potential in combining our work
with that of Nohria and Gulati (1996) to investigate the resources that
hospitals have to explore, experiment with, and exchange novel insights
within their region.

We hope our work contributes to a more holistic yet still parsimo-
nious view of the outcomes of entrepreneurship, one that recognizes
entrepreneurial activity as both recipient and generator of knowledge
that flows into regional ecosystems and local public service institutions
to improve daily life.
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