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Unlocking Firm Innovation in Peripheral Regions: The Critical Role of

Local Psychological Openness

Markus Grillitsch®, Sam Tavassoli? and Martin Obschonka®

ABSTRACT

Firms in peripheral and less knowledge endowed regions often struggle with innovation, as it
is deeply rooted in and influenced by local characteristics. Although recent research highlights
the significant, yet complex and hard-to-quantify role of local “soft factors’ such as culture and
macro-psychology (e.g., local psychological openness) for firm innovation, we know relatively
little about its specific role for firms located in the knowledge periphery. This study examines
the hypothesis that favorable local soft factors, such as psychological openness, can compensate
for unfavorable local hard factors for innovation of firms located in the knowledge periphery.
Drawing upon Schmookler’s scissor metaphor, we theoretically elaborate how local
psychological openness impacts firm innovation by shaping both the demand and supply sides
of the innovation process. In our arguments, we also incorporated the contingent impact of both
regional (external) and firm (internal) factors on the relationship between local psychological
openness and firm innovation. Our empirical investigation of a large and longitudinal sample
of Swedish firms across 2004 to 2018 revealed a compensatory effect of local psychological
openness for local ‘structural knowledge gaps’ in less endowed peripheral regions. Implications

for research and policymaking addressing innovation in firms and regions are discussed.
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INTRODUCTION

The complexity of factors and mechanisms shaping firm innovation is widely acknowledged.
This complexity concerns not only the within-firm factors but also emphasizes the importance
of location — those regional and local factors and dynamics that interact with the focal firm to
enhance its success in the innovation process (Feldman, 1994). This complexity is given
particular attention not only in research but also in policy making (Howoldt, 2024). This has
been traditionally the subject of regional innovation system and related literature (Cooke, 1992),
which is more recently referred to as ecosystem in innovation studies (Baldwin, Bogers,
Kapoor, & West, 2024).

One of the most central research questions and policy foci in this context focuses on stark
(and often persistent) regional disparities in innovation (Tavassoli & Karlsson, 2018;
Audretsch & Feldman, 1996). While a vast amount of research indicates a privileged position
of vibrant urban economies (Duranton & Puga, 2004; Glaeser, 2011; Glaeser et al., 1992), the
topic of peripheral regions and more recently ‘left-behind’ regions has become a major focus
in the scholarly, political, and public debate in recent years (MacKinnon et al., 2022; Pike,
2024; Rodriguez-Pose, 2018). For example, peripheral and less knowledge endowed regions
have become the focal point of innovation policies aimed at stimulating innovation, often with
considerable effort and expense, and relatively disappointing results (OECD, 2013). This
resistance to improvement affects not only these regions (and society overall) in terms of
economic prosperity but also extends to various other domains (e.g., political,
sociodemographic, and cultural consequences, Pike, 2024; Rodriguez-Pose, 2018). Therefore,
it has become increasingly urgent to better understand the root causes of the persistent uneven
regional development patterns. One frequently discussed reason in this context is the so-called

innovation paradox.



The innovation paradox suggests that those regions most in need of innovation often possess
the least capacity to generate it (Oughton, Landabaso & Morgan, 2002). Importantly, these
structural gaps are typically defined via hard factors. For example, many smaller cities and
peripheral areas, which are often in greatest need of innovation to stimulate economic
development, tend to offer a less diverse and knowledge-intensive environment, in addition to
the absence of traditional agglomeration effects (Grillitsch & Nilsson 2015). This is related to
lack of resources (e.g., funding for R&D, infrastructure), institutional barriers (e.g., inadequate
intellectual property protection and inefficient government policies), educational gaps (e.g.,
shortage of educational institutions and programs that provide the advanced training and skills
required for innovation), market limitations (e.g., smaller or less developed markets may not
provide the same opportunities for scaling up new innovations), absorptive capacity (e.g.,
ability to absorb, adapt, and implement new technologies and innovations is often lower in these
regions due to a lack of technical knowledge and supportive ecosystems), and brain drain (e.g.,
talented individuals from these regions may move to more developed areas with better
opportunities). Consequently, due to these limitations in critical hard factors, these left-behind
regions continuously suffer from less favorable preconditions for local innovation (lammarino,
Rodriguez-Pose & Storper 2019). In contrast, larger cities typically benefit from more favorable
hard factors, such as a diverse and knowledge-intensive environment boosting local innovation
(Jakobs, 1969, Glaeser et al., 1992, Duranton and Puga, 2004).

In addition to so-called hard factors, larger cities benefit from favorable soft factors such as
an innovation culture, creativity, tolerance, lower innovation resistance, networks and
collaborations (Florida, 2002; Glaeser, 2011; Scott, 2006). This raises the question whether
such favorable soft factors can compensate for structural gaps in hard factors in less endowed
peripheral regions. For example, whether peripheral regions that feature high levels of local

psychological openness, as a soft factor, can achieve high firm innovation, despite structural



gaps in hard factors. Indeed, there is an emerging yet limited literature suggesting that it might
be particularly the soft factors that can boost firm innovation in such structurally less-endowed
regions. For example, research indicates that intensified collaboration with other actors outside
the region is critical for innovation of firms in peripheral regions (Grillitsch & Nilsson 2015).

Here we advance this literature on compensation mechanisms linked to soft factors working
‘against the odds’ — against this innovation paradox holding certain regions back from achieving
better innovation outcomes. Specially, we elucidate the importance of local psychological
openness for firm innovation in disadvantaged regions. Whereas such psychological openness
has been indirectly or directly highlighted in seminal theorizing on regional innovation and
economic prosperity (e.g., Jacobs, 1969; Florida, 2002; Saxenian, 1994), empirical research has
only recently begun to assess this soft factor in more direct ways (Mewes et al., 2022;
Obschonka et al., 2023; Rutten, 2019; Tavassoli et al, 2021). While this existing research has
demonstrated an effect of local psychological openness on aggregate innovation via the
facilitation of local actors’ ability to identify and appropriate new knowledge and to form new
networks (e.g., Obschonka et al., 2023), it is unclear how it affects innovation at the level of the
firm, and in smaller and more peripheral regions that do not exhibit the agglomeration
economies of cities, for which most empirical studies have been conducted. This focus on
regional soft factors is part of a broader trend to emphasize the importance of soft factors in
theorizing and empirical research, such as culture (Pfotenhauer et al., 2023). Importantly, this
trend is not focused on the top performing regions but also aims to promote ‘innovation for the
masses,” ensuring that innovation is not permanently concentrated in a few well-off areas,
thereby leaving other regions behind (Lee, 2024).

In this paper, we shed new light on the innovation paradox via our focus on the role of local
psychological openness. Specifically, we explore the question of how local psychological

openness affects firm innovation outcomes differently, depending on the extent of firms'



location peripherality, namely regions’ size and knowledge intensity. To do this, theoretically
we build on Schmookler's Scissors metaphor (Schmookler, 1966), elucidating how local
openness can positively influence firm innovation by enhancing both the demand and supply
sides of the innovation process. Specifically, on the supply side, we identify three functions of
local openness that support firm innovation: cascade, magnet, and spillover-enhancer, while on
the demand side we identify one function of local openness namely adoption-enhancer. We
further theorize that the impact of local openness on firm innovation is contingent upon a
combination of firm-internal and locational factors. In this way, we incorporate both macro-
and micro-level moderators into the relationship between local openness and firm-level
innovation outcomes.

Our empirical study is conducted in Sweden, which offers some advantages for this study.
Sweden is a highly innovative country where basic conditions for innovation such as good
governance, public infrastructure, and education are met in both larger and smaller cities.
However, larger cities are characterized by a larger demand, higher diversity, and higher
knowledge-intensity as compared to smaller cities and the periphery. Furthermore, in Sweden,
we can draw on eight waves of the Community Innovation Survey from 2004 to 2018, linked
to employee-employer register data geo-coded at the level of municipalities, providing 21,049
firm observations. This is further linked with personality data provided by the Gosling-Potter
Internet Project (Rentfrow et al., 2008; Ebert et al., 2022; Obschonka et al., 2025), allowing us
to calculate local openness score at the level of municipalities. We cover 48 municipalities in
Sweden covering larger and mid-sized cities and smaller towns. This unique data allows us to
test the relationship between local openness and firm innovation depending on regional and
firm characteristics.

Our study contributes to the innovation literature in the following ways. First, we theorize

and empirically test the effect of local psychological openness on firms' innovation outcomes,



conditioned by factors external as well as internal to firms. This is important because existing
openness-innovation studies solely investigate relationships at the aggregate level of cities (e.g.,
Tavassoli et al, 2021; Ebert et al., 2022; Obschonka et al, 2023), offering limited empirical and
theoretical insights into how the effect of regional psychological openness manifests at the firm
level, through specific innovation mechanisms and outcomes. Indeed, a surprising finding in
our study indicates that local openness was not related to firm innovation for firms located in
larger and knowledge-intensive regions. This is counterintuitive at first sight because large
cities are typically synonymous with openness, knowledge, and innovation. However, this
observation may exemplify a fallacy of composition, as described by Elster (1978). We further
discuss such findings in the discussion section.

Secondly, we then contribute to the debate on the innovation paradox and peripheral regions
by demonstrating that the positive effect of local openness on firm innovation is more
pronounced for firms located in smaller towns and less knowledge-intensive regions. This
suggests that local openness may effectively assist firms in these areas to seek and find the
necessary conditions for innovation beyond their immediate region. In other words, local
openness extends Schmookler’s scissors beyond regional boundaries. This is particularly
significant, as most studies in this field have concentrated on larger cities, especially in the US
context (Tavassoli et al., 2021; Obschonka et al., 2023) and may have overlooked key
innovation mechanisms and outcomes in smaller cities and rural areas, as well as other countries
in general (Fritsch & Wyrwich, 2021), which are often more susceptible to the innovation

paradox.

THEORY AND HYPOTHESIS DEVELOPMENT
Innovation is a critical factor for the competitiveness and growth of firms. The drivers of firm

innovation have been extensively studied across various disciplines, resulting in a rich body of



literature. One body of research focused on internal factors within firms and investigated both
tangible “hard’ factors like firm size, age, and R&D investments (Cohen and Klepper, 1996)
and ‘soft’ factors such as workforce agility (Franco and Landini, 2022) and knowledge diversity
of employees (Bogers et al., 2018) as well as managers (Schubert and Tavassoli, 2020). Another
body of literature looked at external factors, particularly knowledge networks of firms and their
variation based on regional context (e.g., Tojeiro-Rivero and Moreno, 2019). While these
bodies of literature predominantly focus on the ‘supply’ side of the innovation process, a
smaller yet noteworthy body of earlier research highlights the influence of ‘demand’ and market
dynamics, where consumer needs and preferences drive firms to innovate (Schmookler, 1966;
Von Hippel, 1986), and where market competition acts as a catalyst for innovation (Aghion et
al., 2005). In the following section, we will synthesize such supply and demand perspectives
and introduce an additional dimension related to soft factors external to the firms: the impact
of an important macro-psychological factor on the innovation outcome of firms, through
influencing both supply and demand mechanisms. Then we will theorize how the impact of
such macro-psychological factor on the firm innovation is further conditioned by the regional

and firm-level factors.

Local Psychological Openness and Firm’s Innovation Output

Contemporary analyses and diverse viewpoints on the drivers of firm innovation, let it be
internal or external factors, can be associated with the ideas of Jacob Schmookler, who
highlighted the significance of both supply (technology push) and demand (market pull) factors.
According to the Schmookler's Scissors metaphor (Schmookler, 1966), demand and supply are
the two indispensable blades of the scissors that are both necessary and working in conjunction
to ‘cut’ or in other words to drive innovation at the firm level. Demand refers to customers’

eagerness to try new things, while supply refers to technological advancements (including



technology itself but also individuals driving such technological advancements). A thorough
review of innovation sources in the literature reaffirms the significance of both components of
Schmookler's Scissors (Di Stefano, Gambardella, and Verona, 2012). Furthermore, this concept
has been shown to be crucial not only for firm-level innovation outcomes but also for sparking
the creation of new industries through innovation (Feldman and Tavassoli, 2015; Peters et al.,
2012). Building on this foundation, we introduce a novel angle by suggesting that local
psychological openness can effectively 'sharpen’ both blades of these metaphorical scissors,
thereby enhancing the innovation outcomes of firms.

From a supply standpoint, we propose that local openness may enhance the innovation of
firms through three functions. First, if a locality features a disproportionate share of a
psychologically open population, then the existence of such local openness can ‘cascade’ into
innovators and researchers within firms in such localities through institutionalised social norm
(Obschonka et al., 2023). In particular, the behavioural tendencies associated with openness
become accepted and socially valued, i.e., informally institutionalized in social norms (Huggins
and Thompson, 2017). Such institutionalised social norm in favour of openness positively
enhances the creativity and innovativeness of individuals working on innovative projects
located in such localities (Mewes et al., 2022). We refer to this function of local openness in
enhancing innovation of firms as the cascade function. Second, the existence of local openness
acts as a magnet and attracts the migration of creative and innovative people into the locality
(Florida, 2002; Rutten, 2019). This in turns enhances the supply of local human capital
necessary for firms’ innovation. We refer to this function of local openness in enhancing
innovation of firms as the magnet function. Third, local openness enhances the knowledge
spillover among people within the same locality (Tavassoli et al., 2021) and between different
localities (Obschonka et al., 2023). The within knowledge spillover is facilitated by local

openness because open people are receptive to new ideas and hence, they are likely to



understand, encourage, and exchange them. The between localities knowledge spillover is
facilitated by local openness because local openness can act as a conduit for the locality to be
connected to external knowledge sources from outside the regions (Obschonka et al., 2023).
This is particularly done via local populations being open to catch new trends and knowledge
from outside the regions through social connectedness, for example friendship networks of local
people to other people residing in knowledge reach localities (Rutten, 2019; Obschonka et al.,
2023). Such between and within locality knowledge spillover is known to be crucial for
innovation of firms. We refer to this function of local openness in enhancing innovation of firms
as the spillover-enhancer function.

From a demand standpoint, a high local psychological openness implies that local market is
composed of people that are open to new experiences. This creates a favourable local
environment for newly introduced products and services to be better accepted and adopted by
the market, hence a higher chance of innovation success at least locally. We refer to this
function of local openness in enhancing innovation of firms as the adoption-enhancer function.
Such a favourable local environment can be a catalyst for innovation in two ways. First, it can
encourage firms to allocate more resources to R&D, knowing that there is a general appetite in
the local market for novel products and services. This is in line with signalling theory in
management research (Connelly, Certo, Ireland, & Reutzel, 2011). Second, local openness can
lead to a more dynamic market, where feedback loops between consumers and firms are quicker
and more constructive, allowing for rapid iterations and improvements in products and services

(Von Hippel, 1986). This in turn will lead to higher chance of success in firm’s innovation?.

T We note that local openness likely exerts a stronger impact on the supply factors than on the demand
factors influencing firms' innovation. This inference is based on the identification of three functions
explaining the supply side effect discussed above. On the demand side, while local openness can directly
increase the local market's receptiveness to new goods and services, innovative firms often extend beyond
local markets, achieving a broader market reach. This wider scope may lessen the relative impact of local
openness on the demand side for these firms. Nevertheless, when considering both supply and demand
aspects, we propose that local openness is expected to positively affect firms' innovation outcomes by



Our theoretical refinement of the impact of local psychological openness on firm innovation
above, based on Schmookler’s Scissors metaphor, forms the basis for our cross-level interaction
effects between firms’ internal and external factors presented in the following. This led us to
highlight that local psychological openness should not drive firm innovation via a universal
positive effect, but via a systematic interplay with knowledge-related endowment of regions,

and firms themselves.

Compensating for ‘Structural Knowledge Gaps’

We propose that the relationship between local psychological openness and innovation
outcomes of firms is conditioned by important external factors to firms, namely the endowment
of the locality in terms of population size and knowledge intensity. We will elaborate on our
claim by referring to both the supply and demand aspects in the Schmookler's Scissors. In terms
of supply side, above we proposed three functions of local openness that explain the effect of
local openness on firm innovation. We acknowledge that the cascade function is anticipated to
operate similarly across small and large localities because this function is essentially about
institutionalised social norm which can be independent of the size of the localities (Inglehart &
Baker, 2000). Hence the size of localities may not play a role on how this function works.
However, the other two functions may be more pronounced in smaller localities compared to
larger ones. Specifically, the 'magnet function” —the attraction of creative and innovative
individuals due to the magnet effect of local openness—is likely to be more crucial in smaller
localities and knowledge peripheral localities. This is because these areas typically possess
fewer creative and innovative residents relative to larger localities, thereby making local

openness potentially more advantageous for smaller localities.

enhancing both elements of Schmookler's Scissors metaphor, albeit with a more pronounced effect on the
supply blade than on the demand blade.
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Moreover, the spillover-enhancer function—which amplifies knowledge spillovers both
within and between localities due to local openness—is likely more vital in smaller and
knowledge peripheral localities. This is because such localities typically have fewer local
knowledge pools, resulting in firms within these areas having reduced access to local
knowledge sources and local knowledge spillovers (Grillitsch & Nilsson, 2015). Under such
circumstances, the local psychological openness can compensate for the lack of local
knowledge access by facilitating the knowledge spillover between localities. As noted above,
this is done mainly by connecting the small localities to outside knowledge pools through social
networks for example as well as absorbing inflowing knowledge (Obschonka et al., 2023). In
contrast, firms in larger cities benefit from inherent access to extensive knowledge pools and
the intensive 'pressure cooker effect' of local knowledge spillovers and learning, as dictated by
the geographical context (Glaeser et al., 1992). Therefore, in such urban settings, local
psychological openness may play a less critical role in firm innovation. It is conceivable that an
excess of exposure to local knowledge could even be counterproductive, leading to
complications, an overabundance of ideas and options, dilution of focus, and a propensity
towards a 'hipster' or artistic district rather than a serious innovation hub.

In terms of demand, in low density and peripheral localities, firms are typically more
closely connected with the local community (Pato & Teixeira, 2016), allowing for a more
pronounced impact of local openness in strengthening the market-pull factor and hence firm's
innovation outcome. This is because these firms may receive clearer and stronger signal from
the open local market which further encourages them to allocate more resources to R&D,
knowing that there is a general appetite in the local market for novel products. Moreover, being
closely connected to the local community in smaller places, feedback loops between consumers
and firms are quicker and more constructive, allowing for even more rapid iterations and

improvements in products and services. Even though innovative firms typically tend to operate
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beyond their own localities, nevertheless, a strong local market base, which can be strengthened
by local openness, can strengthen innovativeness of firms in small cities. In larger cities,
however, the impact of local openness on the innovation outcomes of firms becomes more
intricate. In particular, the emergence of local openness effects in larger cities is contingent
upon the presence of additional factors, such as the diversity of activities and talents, which are
essential for realizing these effects (Rutten, 2019; Tavassoli et al., 2021). Moreover, high
density areas might introduce challenges like competition for resources or noise that could
dampen the local openness effect. We further note that even if low density and peripheral region
typically have lower openness level than bigger cities, nevertheless, if such peripheral regions
possess some level of local openness, the impact of such local openness on local firms’
innovation are expected to be more pronounced. To sum up, we propose that the more peripheral
a region is (i.e., with fewer local endowments), the stronger the impact of local psychological
openness on firm innovation. We have formulated this proposition into the following
hypothesis.

H1: There is a negative moderating effect of local endowment on the relationship between
local psychological openness and firm innovation: The lower local endowment of a region
in terms of (a) population density and (b) knowledge intensity (i.e., the more peripheral a

region is), the stronger the impact of local psychological openness on firm innovation.

The Role of Firm’s Internal Knowledge-Related Endowment

So far in hypothesis 1 we have discussed the moderating impact of localities” population and
knowledge intensity, as external (regional level) factors, proposing that in smaller and
knowledge periphery localities the impact of openness on firm innovation is more pronounced.
This implies a compensation effect of local openness for structural knowledge gaps in such
peripheries. However, within a locality (e.g., small and knowledge periphery locality), firms

are not the same in terms of their absorptive capacity or internal knowledge, e.g., the portion of
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highly educated employees within firms (Cohen & Levinthal, 1990). Importantly, such internal
characteristics of firms can act as an additional boundary condition for the proposed moderating
effect in hypothesis 1. We elaborate on this claim by referring to two supply-related functions
namely the magnet and the spillover-enhancer functions respectively. First, firms with a higher
absorptive capacity have been demonstrated to excel in scanning their region and effectively
recruiting the human capital necessary for innovation (Chang, Gong, Way, & Jia, 2013).
Innovation literature also refers to this as ‘accessive capacity’ by which firms can effectively
scan, collect, sort, and analyse knowledge from both internal and external sources (Robertson,
Casali, &Jacobson, 2012). With such superior scanning ability, these firms naturally benefit
from a larger pool of innovative individuals attracted to the area (thanks to the magnetic effect
of local openness). Consequently, firms with greater absorptive capacity are expected to derive
more benefits from the magnet function of local openness in smaller localities. Second, firms
that have higher absorptive capacity can better absorb and assimilate the knowledge spillover
flowing into the localities from outside (that has occurred thanks to the spillover-enhancer
effect of local openness). For example, Qian and Acs (2013) empirically demonstrated it using
entrepreneurs’ absorptive capacity in the context of US. Hence, while local openness has a
stronger impact in smaller localities compared to the larger ones (Hypothesis 1), we argue that
within these smaller localities, it has even a more pronounced effect for firms with higher
absorptive capacities in terms of firms’ highly educated employees. Accordingly, our second
hypothesis is formulated as below.

H2: The negative moderating effect of local endowment on the relationship between local
psychological openness and firm innovation is further contingent on the firm's internal
absorptive capacity. Specifically, firms with a higher absorptive capacity are likely to
experience a stronger positive impact of local psychological openness on their innovation
when situated in regions with lower (versus higher) local endowment in terms of (a)

population density and (b) knowledge density.
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METHODOLOGY
Dataset
In view of this study’s objective, examining cross-level effects linking hard and soft factors of
different types of regions to firm factors and dynamics, we exploit the particularly suitable data
available in Sweden. Here, not only is very detailed and complete firm-level data and regional
data on hard factors available, but also macro-psychological data, as explained below.

We combine two types of datasets. First, we measure firm variables using three datasets
provided by the Statistical Office of Sweden (SCB)?. We use 8 waves of the Community
Innovation Survey (CIS) from 2004 to 2018, which is implemented every second year in
accordance with the Oslo Manual based on a sample stratified by sector and firm size. The
survey includes firms with ten employees or more. The CIS covers innovation activities of firms
in the three years prior to the survey and firms are obliged by law to respond to the survey. The
CIS data is merged with a linked employee-employer register dataset based on the LISA dataset
(Longitudinal Integrated Database for Health Insurance and Labour Market studies) and the
FEK dataset (Database on Firms’ Economy) also accessed through the SCB. FEK data provides
financial control variables at the level of the firm and allows to locate firms in municipalities.
The individual level data (LISA) is used to capture the knowledge-intensity at the level of firms
and in the municipality in which firms are located using education data.

Second, we measure regional macro-psychological factors (openness at the level of
municipalities) by merging a unique macro-psychological dataset with average metrics for the

Big Five personality traits. The personality data is provided by the Gosling-Potter Internet

2 SCB (2019) LISA Longitudinell integrationsdatabas for Sjukforséakrings- och Arbetsmarknadsstudier,
Bakgrundsfakta Arbetsmarknads- och utbildningsstatistiken 2019:1, Statistics Sweden, Orebro,

SCB (2019) Kvalitetsdeklaration, Innovation i foretagssektorn - Community Innovation Survey (CIS),
Statistics Sweden, Orebro, SCB (2020) Kvalitetsdeklaration, Foretagens ekonomi (FEK), Statistics Sweden,
Orebro
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Project (GPIP) collected at the individual-level over a period from 2000 to 2015 (Rentfrow et
al., 2008). This data has been used in several regional studies, however, mainly in the US
(Tavassoli et al., 2021; Ebert et al., 2022; Mewes et al, 2022; Obschonka et al, 2023). The data
for Sweden, this study draws on, is reported and described in Obschonka et al. (2025) finding
a systematic geographic variation in personality traits.

Big Five Personality Trait Data in Sweden was collected originally at the individual level,
and individuals could opt to provide a zip-code for their location (Rentfrow et al., 2008; see
also Ebert et al., 2022). In total, we aggregated 21,695 individual-level observations to the level
of municipalities in Sweden. The geography in Sweden is overall quite well covered by the Big
Five survey even though there is a small correlation between coverage and population size of
the municipalities (see Annex 1). However, municipalities in Sweden vary in size from below
5000 inhabitants to almost one million (Stockholm), which implies that for the very small
municipalities, the Big Five survey yields few observations. With the reliability of the
measurement of local openness in mind, we included only municipalities with at least 100
observations in the empirical study. This allows us to cover 48 municipalities in Sweden of
which the smallest, Véstervik a town in Kalmar region, has somewhat over 35.000 inhabitants
(see Annex 2). In the Swedish context, the study thus includes the smaller towns, medium-sized
cities, and the larger cities but not the very small municipalities and rural areas. The 48
municipalities with at least 100 observations are distributed across Sweden as Figure 1 shows,
frequently with substantial distance between them, and thus provide a relatively large variety

of local contexts.

[Figure 1 about here]
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Variables

The outcome variable, firm innovation, is a dichotomous variable that captures whether firms
have generated product or service innovations, defined in the CIS as significantly improved or
new products or services, in the three years prior to the survey. Out of the 21,049 firms covered
in the study, 36.5% had generated product or service innovations.

Local personality trait measures are municipal-level averages of the individual-level scores
for the Big Five personality traits of openness, agreeableness, extraversion, conscientious, and
neuroticism. Each of the five traits is an index constructed from the Big Five Inventory, which
includes 44 items in total (John and Srivastava, 1999). Each item corresponds to a question in
the Big Five Personality survey, to which respondents answer on a Likert scale of 1 to 5.
Openness is measured with 10 items measuring among others curiosity, imagination, artistic
interest, wide scope of interests, excitement, and unconventionality. Limiting the study to
municipalities in which we have at least 100 observations, we find that openness varies between
a minimum value of 3.43 and a maximum value of 3.85 (average is 3.70). The other four Big
Five personality traits are used as control variables.

In this study, we investigate the relationship between local openness and firm innovation
conditional to variations in the size and knowledge intensity of the municipalities, in which the
firms are embedded. Size is measured as the log of the population of the municipality. Local
knowledge intensity is measured as the ratio of the number of employees in the municipality
who have an academic qualification to the total number of workers in the municipality. As
mentioned earlier, the size of municipalities varies from approximately 35.000 inhabitants in
Véstervik to almost one million in Stockholm. The knowledge intensity at the level of
municipalities ranges between 23% and 57% with an average value of 39%.

In a next step, we investigate the above interrelation between openness and regional

characteristics conditional to the knowledge intensity of firms, which we use as a proxy for
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absorptive capacity. This is because firm innovativeness, and the possibility to draw on firm-
external knowledge is directly linked to the knowledge firms hold in-house. Knowledge
intensity at the level of the firm is measured as the ratio of the number of employees in the firm
who have an academic qualification to the total number of employees of the firm.

As control variables, we include the size of the firm measured as log of the number of
employees, the profitability of the firm measured as ratio between profits and assets in million
SEK, as well as industry dummies and dummies for each CIS wave. The descriptive statistics
and correlation coefficients between variables are provided in Table 1. Few points are worthy
to note regarding correlation coefficients. First, the highest Vector Inflation factor (VIF) is 3.39
and the condition index is 4.2. Both are thus clearly below the threshold values, which would
indicate a potential problem with multicollinearity. Second, local knowledge intensity and local
population have somewhat high correlations with each other (and indeed the VIFs are highest
for these variables). This represents the fact that knowledge intensity tends to be higher in larger
localities. However, there is geographic variation with some smaller localities having a
relatively high knowledge intensity. Therefore, and given that the tests for multicollinearity are
unproblematic, we proceed with both measures for local endowment. Furthermore, as
robustness check, we have implemented a principal component analysis, which combined these
two variables into one main component and the results remain robust and are qualitatively
identical.

[Table 1 about here]

Econometric Models
We estimate the following baseline probit model, which tests for the average effect of local
openness on firm innovation:

(1) Innoitm=a + B1LocalBigFivem + f2Localm 2 + B3Firmit2 + yIndustryi + @CISt + &it
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where the innovativeness of a firm (Innoim) is explained by the local personality trait measures
(LocalBigFivem), one of which is local openness, variables of the localities in which the firms
are embedded (Localmt-2), firm-level variables (Firmit.2), dummies for the industry and time.
&it stands for a random error term. The local variables include the log size of the municipality
and the local knowledge intensity. The firm-level variables include the knowledge intensity of
the firm, firm size, and firm profitability. The measures for the local-level and firm-level
variables are taken at the beginning of the period, which is covered by each CIS-wave. For
instance, the first CIS-wave from 2004 asks for firm innovativeness in the period from 2002 to
2004. Measures for firm- and local-level variables are then taken in 2002 (t-2). The local
personality trait variables are considered time-invariant, as they reflect cultural attributes, which
change slowly over time (Mewes et al., 2022). Yet, the focus of the analysis is on conditional

effects of local openness, which are estimated as follows:

(2) Innojtm=a + PlLocalBigFivem + P2Localm -2+ B3Firmit2 + f4LocalOpenm*LocalPopmt-
2 + yIndustryi + CISt+ &it

(3) Innoitm=a + Bl1LocalBigFivem + B2Localmt-2 + B3Firmit2 + B4LocalOpenm*LocalKlm -2
+ yIndustryi + @CIS: + €it

(4) Innojtm=a + PlLocalBigFivem + f2Localm 2+ B3Firmit2 + f4LocalOpenm*LocalPopmt-
2+ B5LocalPopmt-2*FirmKl .2 + p6LocalOpenm*LocalPopm t-2*FirmKl it + yIndustry; +
QCISt+ €it

(5) Innoitm=a + BlLocalBigFivem + B2Localmt-2 + B3Firmit2 + f4LocalOpenm*LocalKlm t-2
+ BSLocalKImt2*FirmKIl it.2 + p6LocalOpenm™ LocalKlm2*FirmKIl jt2 + yIndustryi +
QCISt+ €it

The second and third model include the two-way interactions between local openness
(LocalOpenm) and local population (LocalPopm,-2), and between local openness (LocalOpenm)
and local knowledge intensity (LocalKlmt2) respectively. Models 4 and 5 introduce three-way

interactions, testing for the effects of local openness on firm innovation conditional to firm-
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level knowledge intensity (FirmKI  +2) and the size of the local population and local knowledge
intensity. Variables are centred to improve interpretation and reduce artificial multicollinearity
introduced by interaction terms. All models are estimated with standard errors clustered at the
level of municipality at which the local personality trait variables are measured. For the ease of
interpretation, we present figures that show the average marginal effects of local openness on

firm innovation at different levels of the respective interaction variables.

RESULTS

Table 2 shows the baseline effects of local openness on firm innovation. A stepwise inclusion
of variables is reported. Model 2a includes local openness and industry and time dummies only,
and Model 2b introduces the other personality traits. In these models, local openness is
positively related to firm innovation. One important observation is that local openness appears
to be the most relevant personality trait for firm innovation. When introducing the regional
variables of local population and local knowledge intensity in Model 2c, however, the
coefficient and significance of local openness reduces. This speaks to the general observation
that local openness, local population size, and local knowledge intensity are correlated (e.g.,
Lee, 2017; Tavassoli et al, 2021; Obschonka et al, 2023).

[Table 2 about here]
Table 3 presents the effects of local openness on firm innovation conditional to the size of the
local population, the local knowledge intensity, and firm’s knowledge intensity. Model 3a
includes the interaction effect between local openness and local population. The effect is
negative and significant. Hence, local openness is associated more with firm innovation in
peripheral (small) municipalities than in central (larger) municipalities. Model 3b presents the
results with the interaction between local openness and local knowledge intensity. Similar to

3a, this interaction effect is negative and significant as well, suggesting that local openness
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matters more for firm innovation in municipalities with low local knowledge intensity than in
municipalities with high local knowledge intensity. Hence, the results of Models 3a and 3b
corroborate Hla and b respectively, which stipulate that local openness is more important for
the innovativeness of firms located in the knowledge periphery than for firms located in the
knowledge centres. Models 3c and 3d estimate the three-way interactions of local openness,
population, and firm knowledge intensity, as well as local openness, local knowledge intensity,
and firm knowledge intensity respectively. The three-way interaction effects are statistically
significant, yet a substantive interpretation requires an analysis of the conditional average
marginal effects.
[Table 3 about here]

The interpretation rests on estimating the average marginal effects of openness on firm
innovation conditional to the other variables of interest. We start with the interpretation of the
results of the two-way interactions before moving on the three-way interactions. Figure 2A is
based on Table 3 Model 3a and it depicts the average marginal effects of openness on firm
innovation conditional to the size of the local population. The figure shows that local openness
is positively related to firm innovation in small municipalities (low population) with an average
marginal effect of close to 0.2. This means that if local openness increases by 0.3 (from low
local openness to high local openness), the probability for a firm to be innovative increases by
approximately 6 percentage points in small municipalities. The average marginal effect
decreases with the increasing population of the municipality. For large municipalities, there is
no evidence that local openness predicts firm innovativeness.

Figure 2B is based on Table 3 Model 3b and it shows the average marginal effects of
openness on firm innovation conditional to the local knowledge intensity. The downward-
pointing slope is indicative for the negative interaction effect. In municipalities with low local

knowledge intensity, local openness has a positive and statistically significant effect on firm
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innovativeness. In municipalities with high local knowledge intensity, there is no statistically
significant effect of local openness. In municipalities with low local knowledge intensity, the
average marginal effect is close to 0.3. This suggests that a change in local openness by 0.3
(from low to high local openness) is on average related to a 9 percentage points higher

likelihood for firms to be innovative.

[Figures 2A and 2B about here]

Figures 3A and 3B facilitate the interpretation of how local openness is related to firm
innovation depending on the knowledge intensity of firms and local characteristics. They are
based on Table 3 Model 3c and Model 3d respectively. Figure 3A depicts the average marginal
effects of local openness at different levels of firm-level knowledge intensity in small versus
large municipalities (population log=10.5 versus 13.5). First, Figure 3A shows that no
significant relationship of local openness could be detected for firms that have a low knowledge
intensity. The relationship of local openness increases/decreases with the level of firm-level
knowledge intensity and becomes statistically significant at a medium firm-level knowledge
intensity (approximately 45% of the employees have academic training). If firms have a high
knowledge intensity (80% of the employees have academic training), local openness has a
positive effect on firm innovativeness in small municipalities but a negative effect in large
municipalities with average marginal effects of 0.5 and -0.7 respectively. This is a substantial
difference and suggests that a change of local openness by 0.3 (from low to high local openness)
relates on average to a 36 percentage points higher probability that knowledge intense firms are
innovative in small municipalities as compared to large municipalities.

Figure 3B provides a view on the average marginal effects of local openness on firm
innovativeness depending at different levels of firm knowledge intensity for firm located in

municipalities with low and high local knowledge intensity respectively (25% vs 55% of the
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local labour force has academic training). At low levels of firm knowledge intensity, local
openness has no significant effect on firm innovativeness. However, the relationship is upward
sloping in municipalities with low local knowledge intensity and downward sloping in
municipalities with high local knowledge intensity. For firms with medium to high levels of
knowledge intensity, this implies that local openness has a positive effect in municipalities with
low levels of local knowledge intensity but a negative effect in municipalities with high levels
of local knowledge intensity. At high levels of firm knowledge intensity (80%) the average
marginal effect of local openness is approximately 0.7 if local knowledge intensity is low and
approximately -1 if local knowledge intensity is high. Hence, for firms with a high knowledge
intensity, the difference between low and high local openness (0.3) would imply on average a
51 percentage points higher probability that knowledge intense firms are innovative if located
in municipalities with low local knowledge intensity than if located in municipalities with high
local knowledge intensity.

To summarize, local openness compensates for less endowed peripheral regions when it
comes to firm innovation, but this compensation effect also depends on the firm’s endowment
(firm knowledge intensity): if there is more firm endowment, then this compensation effect

becomes even stronger.

[Figures 3A and 3B about here]

DISCUSSION
What unlocks firm innovation in peripheral and less knowledge-endowed regions? We
addressed this important question by focusing on the critical role of regional differences in
psychological openness, which interacts systematically with regional-level (external to the
firm) and firm-level (internal to the firm) factors. To do so, we built our argument using

Schmookler’s scissors metaphor to comprehensively integrate both the supply and demand
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sides of the innovation process. Specifically, we first established a theoretical foundation for
why local openness may positively influence firm innovation from both supply and demand
perspectives. We identified and explained three supply-side functions of local openness that
enhance firm innovation: cascade, magnet, and spillover-enhancer. From the demand side, we
identified one function, adoption-enhancer. After establishing this theoretical basis for the
relationship between openness and firm innovation, we developed hypotheses that incorporate
both external and internal firm factors as moderators of the openness-innovation relationship.
Our study makes two key contributions to the innovation literature. First, we develop and
empirically test the role of local psychological openness on firms’ innovation outcomes, while
accounting for both internal firm factors and external regional conditions. This adds a new
dimension to the existing openness-innovation discourse, which has predominantly examined
the relationship at a macro-level—focusing on cities as aggregate units (e.g., Tavassoli et al.,
2021; Ebert et al., 2022; Obschonka et al., 2023). By shifting the focus to the firm level, our
study highlights how regional psychological openness influences innovation mechanisms and
outcomes within firms, which has been underexplored in previous research. Relatedly, a notable
and counterintuitive finding in our analysis reveals that local openness does not correlate with
firm innovation in larger, knowledge-dense regions. This contrasts with the conventional
wisdom that large cities—typically associated with openness, knowledge exchange, and
innovation—should naturally foster firm-level innovation. We suggest this may represent a
fallacy of composition (Elster, 1978), where what is true at the macro level does not necessarily
hold at the micro level. One plausible explanation is that, in highly knowledge-intensive urban
areas, local openness might lead to knowledge spillovers that inadvertently harm firms by
facilitating knowledge leakage to competitors (Alcacer & Chung, 2007). Additionally, firms in
these environments may face an overabundance of ideas, necessitating a more selective, focused

approach to innovation in order to prevent fragmentation of efforts.
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Second, our findings contribute to the ongoing debate surrounding the innovation paradox—
the discrepancy between innovation need and outcome in peripheral regions. We demonstrate
that local psychological openness can help to rectify innovation paradox. This is because our
findings show that local openness has a more substantial impact on firm innovation particularly
in smaller towns and less knowledge-intensive regions, indicating that openness enables firms
in these areas to connect with broader innovation networks beyond their immediate
geographical constraints. In this context, Schmookler’s scissors extend beyond regional
boundaries, suggesting that local openness may mitigate the limitations of peripheral regions
by fostering access to external knowledge and resources. This is a critical finding, as much of
the literature on innovation has disproportionately focused on large urban centers, particularly
in the United States (Tavassoli et al., 2021; Obschonka et al., 2023), potentially overlooking
the unique challenges and mechanisms present in smaller cities and rural areas, as well as non-
US contexts (Fritsch & Wyrwich, 2021). Our study, therefore, highlights the importance of how
psychological openness may serve as a key lever for overcoming the innovation paradox in

less-developed regions.

Implications for Research

What are implications for the academic literature on firm innovation embedded in regions,
particularly in peripheral and even ‘left-behind’ regions? First, our findings essentially support
theorizing highlighting that it is not enough to look at local hard factors (e.g., the lagging
structural hard factors in peripheral regions) — the role of local soft factors can be significant
and requires a deeper understanding (Jacobs, 1969; Florida, 2002; Saxenian, 1994). We add to
a growing body of empirical research directly measuring local psychological openness and its
links to innovation mechanisms and outcomes (Mewes et al., 2022; Obschonka et al., 2023;

Rutten, 2019; Tavassoli et al, 2021). Specifically, we make important contributions to this
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literature by highlighting the cross-level mechanisms through which local psychological
openness affects firm innovation, thereby connecting influential external and internal domains
of the firm (Tavassoli & Karlsson, 2018; 2021; Cruz-Castro, et al. 2018). Such an interplay
suggests that local psychological openness might drive firm innovation in particularly impactful
ways in peripheral regions, offering insights that were previously unknown.

Second, while there is considerable emphasis in research on soft factors in well-endowed
urban environments (e.g., Florida, 2002; Glaeser, 2011; Scott, 2006), there is a need for more
theorizing and research into the specific psychology and culture of peripheral and left-behind
regions. How can we better contextualize local firm innovation within the local macro-
psychological makeup? This could include not only psychological openness but also other soft
factors such as regional identity, collective memory, value and norms, or local narratives and
cognitive reference points. Importantly, such research should focus on uncovering the
idiosyncrasies of local cultures (see, for example, Rutten, 2019), rather than ranking regions

across the same dimensions.

Implications for Policy

Many innovation policies focus on well-endowed areas as they are perceived to promise the
best return on investment (lammarino et al. 2019). Indeed, some economists explicitly advise
against policies aimed at stimulating innovation in non-urban areas (Glaeser and Hausman
2019). At the same time, there is a strong political and public interest in addressing regional
disparities and promote deeper change in left-behind regions (see MacKinnon et al., 2022;
Rodriguez-Pose, 2018), despite growing evidence that this is difficult to achieve (OECD, 2013).
Yet, this academic and public discourse is rather ignorant about the variety of context conditions
(Nilsen et al., 2023; Pugh & Dubois, 2021), innovation potentials (Gluckler et al., 2022), and

development outcomes (Grillitsch et al., 2023) in peripheral regions. This directs attention
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towards the deeper structural factors (e.g., hard or soft factors), which may promote innovation
in the periphery.

By focusing on local psychological openness as a ‘structural’ soft factor, we shift the
emphasis away from merely improving hard factors and towards perspectives that focus on
local psychology and culture (Huggins & Thompson 2019; 2023), which may enhance local
actors’ ability to innovate and promote regional development (Grillitsch & Sotarauta, 2020),
resonating with a more people-oriented focus (Jacobs, 1969). This implies that policy makers
need to be aware of the local cultural and psychological evolution and path dependencies, not
only the economic evolution and path dependencies (Martin & Sunley, 2006). Regional
differences in soft factors might be rather persistent due to a form of ‘institutional stickiness’
that deeply shapes the economic outcomes and trajectories of regions (Fritsch & Storey, 2014;
Guiso et al., 2016; Huggins & Thompson, 2019; Tabellini, 2010). As highlighted by North
(1994, p. 364): “it is culture that provides the key to path dependence”. So, it does not only
seem very difficult to change local culture in the short term because of its “stickiness’, there are
also important ethical considerations (e.g., social engineering due to economic goals, Huggins
& Thompson, 2023). Moreover, there is evidence that top-down strategies (e.g., policies) aimed
at changing local culture (e.g., “actions aimed at making a region less ‘provincial’”,
Gambardella et al., 2009, p. 946) are problematic and ineffective. The top-down imposition of
simplified, standardized schemes by states and large organizations often ignores the complex,
organic, and context-specific dynamics embedded within local cultures and practices (Scott,
1998).

However, while it may be difficult and ethically challenging to attempt to change local
culture, our study also informs policies by suggesting they could focus on the actual
mechanisms through which local psychological openness shapes firm innovation. Instead of

targeting local psychological openness and thereby interfering with the psychological fabric of
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a region (e.g., identity, cultural practices, values and norms, QOishi, 2014), policies could
leverage innovation mechanisms highlighted in our study, such as improving the absorptive
capacity of peripheral regions and the firms within these regions in ways other than altering
local psychological openness. Recent research indicates, for example, that social connectedness
to highly innovative places can play an important role in this process, through knowledge
spillovers and learning (Obschonka et al., 2023). Hence, by maintaining a people-focused
approach, policies could invest in social infrastructure rather than interfering with the local
cultural/psychological makeup that is the result of the region's cultural and psychological
evolution.

Finally, another policy implication of our study is that local hard factors often interact with
local soft factors in characteristic ways. Therefore, policies targeting local hard factors should
indeed consider the people-side, as these factors do not operate in a social vacuum. One strategy
could be some form of smart specialization (Gianelle et al., 2020), where the local cultural and
psychological profile informs the most effective decisions regarding investments in local hard

factors (e.g., investing in such hard factors that best align with the existing soft factors).
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Figure 1: Number of observations per municipality
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Table 1: Descriptive statistics

Variable Mean g;‘\j/" Min  Max 1 2 3 4 5 6 7 8 9 10 1
(1) Firm innovation 0.365 0.481 0 1 1.000

(2) Local openness 3.704 0.115 3.433 3.847 0.049 1.000

(3) Local agreeableness 3.648 0.049 3489 3.764 -0.003 -0.225 1.000

(4) Local extraversion 3326 0.073 3.117 3598 0.009 0.229 0.385 1.000

(5) Local conscientiousness 3402 0.047 3214 3531 0.007 0.040 0449 0.396 1.000

(6) Local neuroticism 2.818 0.063 2.616 3.021 0.004 0.006 -0.416 -0.449 -0.359 1.000

(7) Local population 12.202 1.044 10.481 13.749 0.018 0.792 -0.054 0.306 0.058 -0.020 1.000

(8) Local knowledge intensity  0.385 0.071 0.227 0571 0.052 0.668 0.034 0.152 0.224 -0.061 0.604 1.000

(9) Firm knowledge intensity 0.295 0.274 0 1 0.202 0.291 -0.044 0.054 0.066 -0.006 0.282 0.355 1.000

(10) Firm size 3.748  1.462 0 10.585 0.169 0.099 -0.009 -0.005 0.031 -0.003 0.074 0.101 0.007 1.000

(11) Firm profitability 0.000 0.003 -0.017 0.406 -0.006 -0.005 0.013 0.007 0.004 -0.007 -0.001 -0.001 -0.006 -0.012 1.000

Number of observations for all variables: 21049
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Table 2:

Baseline effects of local openness, knowledge-related endowment, and firm factors
on firm innovation

Model 2a Model 2b Model 2¢c Model 2d
Local soft factors
Local openness 0.4430™" 0.4868™" 0.3904" 0.2254
(0.1169) (0.1284) (0.2318) (0.2205)
Local agreeableness 0.1149 -0.0450 0.0887
(0.3262) (0.3390) (0.3233)
Local extraversion -0.2300 0.1693 0.3550
(0.2257) (0.2348) (0.2257)
Local conscientiousness 0.1654 -0.3953 -0.5977*
(0.3176) (0.3293) (0.3193)
Local neuroticism 0.0705 0.1489 0.1415
(0.2392) (0.2412) (0.2353)
Local knowledge-related endowment
Local population -0.0861"" -0.1044™"
(0.0213) (0.0203)
Local knowledge intensity 1.6544™" 0.7248™
(0.3211) (0.3089)
Firm factors
Firm knowledge intensity 1.0000™"
(0.0560)
Firm size 0.1677""
(0.0089)
Firm profitability -29.0651
(32.5599)
Industry dummies Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes
Constant -1.6828™" -2.2591 -0.5104 -0.5342
(0.4312) (1.7992) (2.0554) (1.9777)
Observations 21049 21049 21049 21049
Pseudo R? 0.049 0.049 0.052 0.098
BIC 26455 26492 26429 25198

Probit regression, dependent variable is whether the firm generated a product or service innovation, standard

errors in parentheses clustered by municipality, *p < 0.1, ™ p < 0.05, *™ p < 0.01.
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Table 3: Effects of local openness on firm innovation conditional to local population, local

knowledge intensity, and firm knowledge intensity

Model 32 Model 3b  Model 3¢ Model 3d
Local soft factors
Local openness 3.830™ 1.786™ -2.723 -1.330
(1.843) (0.703) (2.53) (0.972)
Local agreeableness -0.070 -0.052 -0.014 0.007
(0.332) (0.329) (0.333) (0.331)
Local extraversion 0.343 0.360 0.317 0.334
(0.226) (0.225) (0.227) (0.226)
Local conscientiousness -0.562" -0.560" -0.562" -0.605"
(0.320) (0.320) (0.321) (0.322)
Local neuroticism 0.016 0.016 -0.039 -0.043
(0.242) (0.240) (0.242) (0.240)
Local knowledge-related endowment
Local population 1.082" -0.091"" -1.073 -0.091™
(0.602) (0.021) (0.828) (0.021)
Local knowledge intensity 0.680™ 16.980™ 0.488 -17.162"
(0.309) (6.953) (0.315) (9.726)
Firm factors
Firm knowledge intensity 0.996™" 0.997"*  -7155™  -33.32"
(0.055) (0.055) (25.82) (9.759)
Firm size 0.167™" 0.169™" 0.166™" 0.167""
(0.008) (0.008) (0.008) (0.01)
Firm profitability -29.910 -29.556 -29.937 -29.58
(32.213) (32.205) (31.254)  (31.245)
2-way interaction terms
H1a: Local openness # local population -0.3123™ 0.269
(0.1584) (0.218)
H1b: Local openness # local knowledge intensity -4.406™ 4.87"
(1.880) (2.629)
Local openness # firm knowledge intensity 19.520™"  9.417"
(6.821) (2.646)
Local population # firm knowledge intensity 6.394™"
(2.201)
Local knowledge intensity # firm knowledge intensity 99.06™"
(24.55)
3-way interaction terms
H2a: Local openness # local population # firm knowledge intensity -1.716™
(0.5793)
H2b: Local openness# local knowledge intensity# firm knowledge intensity -27.02"
(6.615)
Industry dummies Yes Yes Yes Yes
Time dummies Yes Yes Yes Yes
Constant -13.358" -5.732" 11.011 5.894
(6.863) (3.003) (9.484) (3.908)
Observations 21049 21049 21049 21049
Pseudo R? 0.098 0.098 0.100 0.100
BIC 25201 25199 25190 25181

Probit regression, dependent variable is whether the firm generated a product or service innovation, standard

errors in parentheses clustered by municipality, “p < 0.1, ™ p < 0.05, ™™ p < 0.01.
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Figure 2A: Average marginal effects of openness on firm innovation conditional to local
population (90% confidence intervals)

Figure 2B: Average marginal effects of openness on firm innovation conditional to
local knowledge intensity (90% confidence intervals)
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Figure 3A: Average marginal effects of local openness on firm innovation conditional to
firm knowledge intensity in small vs large municipalities (90% confidence intervals)

Figure 3B: Average marginal effects of local openness on firm innovation conditional to
firm knowledge intensity for municipalities with low vs high knowledge intensity (90%
confidence intervals)
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Annex 1: Correlation between coverage of Big Five survey and population
size of municipalities (log)
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Annex 2: Big Five personality survey per municipality

Code Municipality Obs. Population coverage

180 Stockholm 2713 923516 0,00294
1480 Goteborg 1536 548190  0,00280
2480 Umed 1095 120777 0,00907
1280 Malmo 873 322574 0,00271

380 Uppsala 872 210126  0,00415
1281 Lund 635 116834  0,00544

580 Linkoping 506 152966  0,00331
1980  Vaésterés 468 145218 0,00322
1880 Orebro 444 144200 0,00308

581 Norrkdping 343 137035  0,00250
1283 Helsingborg 317 137909  0,00230

680 Jonkoping 296 133310 0,00222
1780  Karlstad 237 89245  0,00266

484  Eskilstuna 224 102065  0,00219

182 Nacka 220 97986  0,00225

184 Solna 217 76158  0,00285
2281 Sundsvall 217 97633  0,00222

126  Huddinge 206 105311 0,00196
1380 Halmstad 195 96952 0,00201
2580 Luled 173 76088  0,00227

136 Haninge 168 83866  0,00200
1490 Boras 167 108488 0,00154

780 Vaxjo 165 88108  0,00187
2180 Gavle 163 98877 0,00165

123 Jarfalla 159 72429 0,00220

880 Kalmar 159 65704  0,00242

181  Sodertdlje 158 93202 0,00170

160 Taby 148 68281 0,00217
2380 Ostersund 146 61066  0,00239
2080 Falun 145 57062 0,00254

138 Tyreso 141 46177 0,00305
1383  Varberg 139 61030  0,00228
1290 Kristianstad 131 82510 0,00159

163  Sollentuna 130 70251 0,00185
2482  Skellefted 128 72031 0,00178

127  Botkyrka 127 89425  0,00142

186 Lidingd 123 46302 0,00266

980 Gotland 123 57391 0,00214
1496 Skovde 122 53555  0,00228
2081 Borlange 122 50988  0,00239
1481  MdIndal 120 63340  0,00189

117  Osterdker 117 42130  0,00278
1384 Kungsbacka 114 79144  0,00144

883  Vastervik 111 36049 0,00308

191 Sigtuna 103 44786  0,00230

381  Enkoping 100 41893  0,00239
1482  Kungalv 100 42730  0,00234
1488 Trollhdttan 100 57092 0,00175
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