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Abstract

Purpose — The coworking spatial model has evolved from predominantly metropolitan settings to include
more nuanced, fewer core sites in recent years. CSs have emerged in peripheral areas that enjoy privileges in
terms of housing and office markets. However, there is still limited insight into the location factors driving the
popularity of CSs in peripheral areas. Hence, the study aims to investigate location determinants of coworking
spaces in peripheral areas with emphasis on the significance of living conditions, real market characteristics
and tourism development.

Design/methodology/approach — In this paper, an urban hierarchy perspective is applied to statistically
test the potential demographic, economic, infrastructural, tourism-related and real estate market factors
influencing the presence of coworking spaces (CSs).

Findings — The results reveal that areas with CSs demonstrate higher housing prices, a higher influx of
tourists and lower living area per inhabitant. The authors argue that CSs are attracted by a vibrant tourism
sector and housing market and vice versa. Moreover, it is argued that the location factors for rural CSs partly
differ from urban CSs.

Originality/value — The research has practical implications for the location decisions of corporates and
operators and enhances theoretical understanding of CSs in non-urban areas and their location patterns.

Keywords Germany, Rural areas, Coworking space, Peripheral areas, Location factors,
Rural coworking
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1. Introduction

Over the past two decades, there have been significant shifts in work practices (Candido
et al., 2020) because of the advent of the collaborative economy and the emergence of novel
forms of collaboration (Mitev et al., 2019). One of the key outcomes of this transformation is
the sustained growth of coworking spaces (CSs). Hence, the coworking model has become
increasingly popular since the mid-2000s as an alternative solution to traditional office
spaces and rigid working hours. The increasing flexibilisation of work has led to a significant
expansion in the number of CS worldwide. According to Statista (2019), the number of such
spaces increased from 3 to over 26,000 between 2005 and 2020. CSs first appeared in large
metropolitan cities (namely, New York, London, Paris, Milan, etc.), with a concentration of
urban amenities and proximity to high-skilled workers, business hubs and public
transportation (Mariotti et al., 2017). The concept of coworking is still evolving, taking into
account several factors, including spatial changes, shifts in working habits, the emergence of
new governance structures and the expansion from urban to rural areas (Mariotti et al.,
2023). This shift from urban towards non-urban locations is occurring concurrently with the
process of suburbanisation, encouraged by more remote work opportunities, as well as the
mounting pressure on land and building prices in the central districts of EU metropolises. As
aresult, CSs are being compelled to relocate from the central business districts to peripheral
areas or disadvantaged inner-city locations with more affordable rents (Avdikos and Merkel,
2020).

The share of CSs located in rural (about 10% in Switzerland; see Thao Thi et al., 2021) or
non-urban peripheral areas (3% of the total number of privately owned CSs in Italy; see
Mariotti et al., 2023) is still relatively limited. However, peripheral areas (including rural
ones) have recently started to attract a growing number of CSs in various European countries
(Tomaz et al., 2023; Holzel et al., 2022).

In the paper, it is argued that peripheral areas significantly contribute to coworking
growth. There are different pull factors behind the emergence of CSs in these areas,
stretching from the economic performance of the area (Mariotti et al., 2023), proximity
to users’ place of residence (Appel-Meulenbroek et al., 2021) and their need for
community and spatial differentiation between work and private life (Vogl et al., 2024a)
and tourist areas (Vogl and Micek, 2023; Tomaz et al., 2023) or general accessibility of
amenities (see the concept of the 15-minute city, Mariotti et al., 2022; di Marino et al.,
2023b). Some researchers (Tremblay and Scaillerez, 2020; di Marino et al., 2023a,
2023b) recognise the benefit of the low rent prices in rural real estate markets and
associate the establishment of coworking with the availability of affordable renting.
However, most of these determinants are not sufficiently quantitatively tested, and
there is still a general scarcity of papers focused on location factors of rural CSs
(Knapp and Sawy, 2021; Vogl et al., 2024b). Hence, this paper addresses the following
research question (RQ): What is the role of living conditions (RQ1), real estate market
characteristics (RQ2) and tourism development (RQ3) in attracting CSs in peripheral
areas? Based on the literature review (Section 2), we respectively put forward
three research hypotheses (end of Section 2) suggesting the large role of these three
socio-economic dimensions.

A mapping of the CSs in peripheral areas is undertaken to illustrate the geographical
context of research questions. The present study examines the case of Germany, one of the
most affluent and economically developed countries in Europe, with the highest gross
domestic product (GDP) in the European Union and a strong, knowledge-driven, well-
situated labour force, which represents a key target group for CSs (Vogl and Micek, 2023).
Furthermore, Germany’s appeal as a tourist destination is multifaceted, offering a rich



cultural heritage reflected in historic towns and UNESCO sites surrounded by the sea in the
North and the Alps in the South. Hence, Germany shows, besides a strong tourism sector
(responsible for 4% of national GDP), the strongest domestic tourism activity (about 80%) of
all the OECD countries (OECD, 2020). Consequently, Germany has become a magnet for
digital nomads from abroad, with Berlin being recognised as one of the leading digital
nomad cities worldwide, as indicated by the Nomad List (Orel, 2019). In addition, there has
been a notable increase in the popularity of rural retreats for workation purposes, which are
attracting corporate entities from urban centres (Voll et al., 2023).

After providing a literature review of the CSs and its spatial trends, the most significant
location factors were drawn from literature for the quantitative analysis. Setting up the
discussion in the peripheral context, the next section introduces the used database and
variables. The empirical section is divided into two parts. First, the spatial pattern of CSs
in Germany is briefly discussed. Second, in our case, the location factors of CSs are
identified. In the end, a summarisation of the major location determinants of CSs is
concluded. The research has practical implications for the location decisions of corporates
and operators and enhances theoretical understanding of CSs in non-urban areas and their
location patterns.

2. Literature review

2.1 Spatial and social trends of peripheral coworking spaces

Rural areas have become more popular during the COVID-19 pandemic (H6lzel and Vogl,
2023) because of the growing amount of employees working at home (Borzikowsky et al.,
2023) and, therefore, the growing demand from local residents, emerging entrepreneurs,
remote workers (Biirgin et al., 2021) and the influx of skilled migrants from large cities.
Three spatial trends in the spatial decentralisation of the CS can be observed. First, during the
COVID-19 pandemic, CSs tended to be located closer to users’ homes, meaning that
suburban areas and smaller cities became attractive locations (Mariotti and di Matteo, 2022;
Mariotti et al., 2023). Thus, after the first round of closures during the COVID-19
lockdowns, several CSs were opened and many people shifted from working at home to
working at CSs located in peripheral areas (Gruenwald, 2020; Mariotti et al., 2023; Tomaz
etal., 2023).

Secondly, it can be observed that tourist destinations that are both visually appealing
and inspiring and that are not exclusively located in metropolitan areas (for example,
Thailand, Portugal or Bulgaria) have the potential to attract the development of CSs. This
is because of the fact that such locations are often occupied by digital nomads and
working tourists, who are seeking a community and digital infrastructure that will enable
them to maintain their hybrid working lifestyles. To do so, they are willing to take
advantage of hybrid CS opportunities that combine work and leisure functions (Richards,
2015; Orel, 2019; Cook, 2020; Tomaz et al., 2023). When tourism demand was lower
during the first waves of the COVID-19 pandemic, the presence of CSs may have
supported the economic survival (Vogl and Micek, 2023) like in the mountain regions in
Switzerland (Thao Thi et al., 2021). Third, there is a growing tendency to counter
urbanisation, which is manifesting in a shift of population from large cities to more
peripheral areas (H6land, 2021) and has been observed in numerous European countries —
e.g. France, Portugal and Belgium (Tomaz et al., 2023), Switzerland (Thao Thi et al.,
2021) and Germany (Holzel and de Vries, 2021). This development has resulted in the
relocation of jobs to rural regions and, therefore, made corporates move closer to the place
of residence of their employees (Holzel and de Vries, 2021). Consequently, as workspaces
can be seen as a key asset for attracting and keeping talent (Candido et al., 2020), there is
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an increasing demand from corporations for non-urban CS in catchment areas of central
cities to complement both home offices and corporate offices (Reh et al., 2021) and attract
skilled workers, reduce commuting time or costs and enhance the flexibility and
productivity of their employees (Vogl et al., 2024b).

2.2 Selected groups of coworking spaces’ location factors
The location factors of CSs are divided into six broad subgroups, namely:

(1) demography;

(2) economic factors;

(3) infrastructure;

(4) quality of life/living conditions;
(5) real estate market; and

(6) tourism development.

The importance of the other location factors, such as access to ICT infrastructure or the
presence of policies to attract remote workers, is acknowledged. However, it is argued that it
is difficult to operationalise these soft factors using the available variables.

Regarding demography (i), population size (including density) and growth should be
treated as a proxy for market size (Mariotti et al., 2023). In addition, areas that attract
immigration, especially diverse and foreign populations, are more likely to attract CSs. The
role of diversity in attracting CSs is emphasised in some recent work (see, for example,
Bosworth et al., 2023; Méndez-Ortega et al., 2024). Bosworth et al. (2023, 557) argue that a
critical mass of diverse and vibrant “human and social capital operating in rural places is
essential to developing CSs as hubs for enterprising businesses”. Economic factors (ii)
include the market potential and economic performance of the area (Mariotti et al., 2023;
Méndez-Ortega et al., 2024), most often proxied by GDP per capita. In addition to digital
connectivity, infrastructural factors (iii) include the presence of good physical infrastructure
(Bosworth et al., 2023), for example, in the form of a dense network of transport
infrastructure (Mariotti et al., 2017; di Marino and Lapintie, 2018). Based on a sample of 200
German CS users, Gruenwald (2020) argues that in these areas, ample parking spaces for
cars, motorcycles and bicycles are very important, as is easy access to main roads and public
transport. Working in the countryside is often a way of avoiding the environmental burden of
long commuting times typical of working in metropolitan areas (Ohnmacht et al., 2020;
Thao Thi et al., 2021). In Germany, travel times to peripheral CSs are relatively short (Holzel
and de Vries, 2021). Based on the above-average proportion of employed workers in
Germany, Holzel and de Vries (2021) argue that users can save time and reduce pressure on
transport infrastructure by using CSs close to their place of residence. As demonstrated in the
extant literature, the three aforementioned groups of location factors have been the subject of
extensive research. In contrast, there are other factors that have received comparatively less
investigation.

CSs are attracted to some peripheral areas by a high quality of life (iv) (including
environmental amenities; green urban areas and landscape; and cultural and social
neighbourhood facilities). Studies of employees from peripheral areas have shown that in
Italy the quality of life in peripheral areas is higher than in urban areas (Mariotti and di
Matteo, 2022). Employees often choose to live in relatively affluent, non-core areas. Mariotti
and di Matteo (2022) further argue that coworkers using CSs in Italian peripheral areas have
a higher chance of increasing their income compared to individuals working in urban CSs.



However, the spatial context is important. The study conducted in Milan showed that CSs are
located in neighbourhoods where the number of immigrants is higher.

Living conditions are impacted by real estate market (v) characteristics. Urban studies
show that larger CSs are often concentrated in areas where the cost of premises is lower and
the availability of office space is higher (Mariotti et al., 2017). However, the revitalisation of
abandoned commercial properties in community centres and the resulting gentrification can
have spillover effects on the housing market in the form of higher rents and house prices
(Vogl and Akhavan, 2022) in the gentrifying areas and neighbouring areas (Wilhelmsson
et al., 2022). These may go back to the findings that both homeowners and renters prefer
properties with good structural, location and neighbourhood characteristics (Cui et al.,
2018), which are all characteristics and success factors of CS (BNP Paribas, 2022; Vogl
et al., 2024a, 2024b). Homeowners prefer a higher quality of life in a gentrified environment
(BNP Paribas, 2022). Renters are more concerned with proximity to a job centre and ease of
public transport (Cui et al., 2018). Proximity to public transport infrastructure has a direct
impact on house and apartment purchase prices and rents (Efthymiou and Antoniou, 2013),
which can also be seen as a key location driver of CS (Gruenwald, 2020; BNP Paribas,
2022).

Finally, the development of tourism (vi) also facilitates the operation of CSs. With the
growth of digital nomads and different working models (Vogl and Micek, 2023; Voll et al.,
2023), touristically attractive areas are used by employees. However, recent research on the
role of CS operating in peripheral and tourist areas of Germany (Vogl and Micek, 2023) has
shown that the impact of tourism development is moderate.

The final three types of factors are intertwined with each other and may have a substantial
impact on the rise of CSs. The quality of life, as proxied by living conditions (iv; H1), the
strength of the residential real estate market (v; H2) and dynamic tourism development (vi;
H3) have been argued to significantly impact the emergence of CSs in peripheral areas.
Furthermore, it has been suggested that the impact of these factors differs depending on the
level of peripherality of the areas in question.

3. Material and methods

The identification of CSs was carried out based on accessible data (Béhr et al., 2020),
extended by desk research of available CS databases (officebase.info, coworking-spaces.
info, sharednc.com, coworkingguide.de) and verified by the websites of the identified CSs.
In total, 1,201 CSs are identified (as of August 2021) and assigned to administrative districts
(counties, NUTS3).

In this paper the spatial categorisation model of core and peripheral areas of the Federal
Institute for Research on Building, Urban Affairs and Spatial Development [Bundesinstitut
fiir Bau-, Stadt- und Raumforschung (BBSR), 2017; Ries, 2019] is applied. Such a typology
of administrative districts (NUTS3) is based on the daytime population, which is the sum of
the number of residents and commuters. Districts are assigned to one of four groups (very
central, central, peripheral and very peripheral). In this paper, we restrict the analysis to 144
peripheral (n = 125) and very peripheral (n = 19) districts in Germany, of which 65 host at
least one CS. In the database, they represent mainly rural areas, small towns and a few
smaller medium-sized towns with up to 50,000 inhabitants.

We constructed a database of accessible variables published by the Federal Statistical
Office (Statistisches Bundesamt, 2020b) and the statistical offices of the Federation and the
Lander (Statistische Amter des Bundes und der Lénder, 2020) to identify location factors of
CS. Finally, we fed this database with property prices and rent levels calculated for each
peripheral administrative district. For this purpose, we conducted desk research based on a
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publicly available platform (Immo Scout24 2022 [1] and calculated the price and rent ranges
(first quartile, median, third quartile and price/rent ratio) for residential property as well as
the rent range for office space (for more details see Vogl and Micek, 2022). Based on data
from AirDNA Marketfinder (2023), we calculated the number of Airbnb rentals, their
average daily rate, occupancy rate and monthly revenue for each neighbourhood, given the
role of short- and medium-term residential rentals in stimulating flexible work arrangements.

We enriched the database by introducing the district’s position in the quality of life
ranking (Hiinnemeyer and Kempermann, 2020; Preker et al., 2020), which takes into account
seven indicators such as crime, personal debt per person, share of natural areas, physician
density, building permits and migration balance (25-30 and 30-50 years old) and represents
the key factor for the success of a region (Hiinnemeyer and Kempermann, 2020).

To explain the location of peripheral CSs, the focus is not narrowed on the role of living
conditions, real estate market characteristics and tourism development but widened to six
groups of location factors (Table 1) corresponding to the categories identified in Section 2.2
and in the empirical analysis explained by 31 dependent variables. By doing so, a broader
analysis is performed, where the number of CSs is used as the dependent variable. The
descriptive statistics of selected variables is provided in the Appendix. We argue that
peripherality can modify the explanatory power of variables, so the degree of peripherality
was used as a control variable [2].

The correlation between the number of CSs and the potential predictors of the model was
calculated using Spearman’s correlation coefficient, which is often used to illustrate the
strength of the relationship between counts and continuous variables [3]. The p-values were
calculated by asymptotic t-approximation (Table 2).

Eight of 31 variables have been significantly correlated with the count of CSs. Because
the number of overnight stays per capita strongly correlates with the other variables, finally,

Table 1. Selected variables organised in the subgroups of location factors

Subgroup of factors Variable (abbreviations in brackets)

Demography Population (pop), Population growth (2012-2019; pop_grow), Population density
(pop_den), Net migration ratio (net_mig), Foreign immigration ratio (for_immig),
Share of foreign pupils (for_pup), Total immigration ratio (immig)

Economy GDP per capita (GDP_cap)

Infrastructure Traffic area (% of total area; traff_area), Traffic area per 1 inhabitant (traff_pop)
Quality of life Position in the ranking of quality of life (qol)

Tourist development Number of Airbnb rentals (airbnb_rent), Airbnb daily rate (airbnb_daily_rate),

Airbnb occupancy rate (airbnb_occ_rate), Airbnb monthly revenue
(airbnb_occ_rate), Bed occupancy (bed_occ), Growth of bed occupancy (2012—
2019; bed_occ_grow), Number of overnight stays (overn_stay), Number of
overnight stays per capita (overn_stay_cap), Growth of overnight stays per capita
(2012-2019; overn_stay_cap_grow)

Real estate market Living area per 1 inhabitant (liv_area_pop), Housing rent (first quartile;
hous_rent_1q), Housing rent (second quartile; hous_rent_2q), Housing rent (third
quartile; hous_rent_3q), Housing price (first quartile; hous_price_1q), Housing
price (second quartile; hous_price_2q), Housing price (third quartile;
hous_price_3q), Office rent (first quartile; off_rent_1q), Office rent (second
quartile; off_rent_2q), Office rent (third quartile; off_rent_3q), Price to rent ratio
(PTR)

Source(s): Authors’ own work




Table 2. Results of Spearman correlation analysis between the number of CSs and individual
variables

Variable p p Variable p p
Pop 0.14 0.106 bed_occ 0.13 0.128
pop_grow 0.15 0.148 bed_occ_grow -0.13 0.122
pop_den 0.04 0.625 overn_stay 0.18 0.032
net_mig 0.14 0.093 overn_stay_cap 0.17 0.048
for_immig 0.04 0.666 overn_stay_cap_grow 0.03 0.727
for_pup 0.09 0.281 liv_area_pop -0.17 0.043
immig 0.13 0.134 hous_rent_1q 0.00 0.995
GDP_cap 0.01 0.931 hous_rent_2q 0.02 0.841
traff area -0.01 0.899 hous_rent_3q 0.05 0.578
traff_pop -0.19 0.026 hous_price_1q 0.24 0.004
qol 0.02 0.789 hous_price_2q 0.21 0.013
airbnb_rent 0.16 0.053 hous_price_3q 0.22 0.008
airbnb_daily_rate 0.10 0.215 off_rent_1q 0.13 0.114
airbnb_occ_rate 0.11 0.178 off_rent_2q 0.13 0.114
airbnb_month_rev 0.10 0.241 off_rent_3q 0.05 0.577
PTR 0.26 0.002

Note(s): Variables significant at the 0.05 level are given in italics
Source(s): Authors’ own work

seven proxies were selected for further analysis, namely: traffic area per 1 inhabitant
(traff_area_pop), number of overnight stays (overn_stay), living area per 1 inhabitant
(liv_area_pop), housing price first quartile (hous_price_1q), second quartile of housing price
(hous_price_2q), third quartile of housing price (price_3q) and price to rent ratio (PTR). The
correlation analysis highlights that the distribution of CSs in the peripheral regions of
Germany might be influenced by factors such as tourism potential and the nature of the real
estate market.

In the subsequent phase, the most appropriate regression model was selected. This
analysis was conducted at two levels: counties (NUTS3) and regions (NUTS2)/mega-regions
(NUTS1). For NUTS3 (Model 1), a count regression model was used, and the regression
model selection algorithm developed by Perumean-Chaney et al. (2013) was used. It is
important to note that observations must be independent of one another, and the mean of a
Poisson random variable must be equal to its variance (conditions of using the Poisson
model). Therefore, the Poisson regression model (ZIP) with all selected predictors was fitted.
The results of the overdispersion Cameron and Trivedi’s (1990) test performed on the fitted
Poisson model (A = 0.48, p = 0.632) suggested that at a 95% level of significance, there was
equidispersion of the data. In light of these results, there was evidence that the Poisson or
zero-inflated Poisson regression would be preferable in comparison with the negative
binomial regression or zero-inflated negative binomial models. In the next step, we fitted the
zero-inflated Poisson model, which detects the presence of excessive zeros in the dependent
variable, and compared it with the Poisson regression estimate. Standard measures such as
the Akaike information criterion (AIC) and the Bayesian information criterion (BIC) were
used to detect the highest-quality model. A good model, i.e. one with a smaller AIC and BIC,
will have a good balance between a good fit and a small number of parameters. The results of
Vuong’s (1989) non-nested excess zeros test (z = —0.19 and p = 0.421), as suggested by
Cameron and Trivedi (2013), showed that the two models did not differ significantly in their
adequacy, with a Poisson model (Model 1) chosen as the final one for NUTS 3 regions.
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To ensure that the assumptions of the Poisson regression models were adequately met, the
key diagnostic checks were conducted, including multicollinearity assessment, homogeneity
of variance and analysis of residual uniformity. First, the assumption of no collinearity was
met because the variation inflation factor was low (VIF < 5) [4] for all predictors of the
model. Second, Figure 1 illustrates that the assumption of homogeneity of variance was met
— the reference line was flat and horizontal. Third, Figure 1 also reveals that the assumption
of normality of residuals was also met: no significant deviation was found. To sum up, all the
assumptions of the regression model were met, so the prediction based on the fitted model
can be considered reliable.

In the next step of the research, we have decided to run the modelling of location factors at
a more general spatial level, namely, in different German regions (Ldnder) and megaregions

Posterior Predictive Check
Model-predicted lines should resemble observed data line
1.00

Overdispersion and zero-inflation
Observed residual variance (green) should follow predicted residual

6
[0}
0.75 2 4
8
2z s
2 050 Z 2
[} [
8 3 /
0.25 ? 0
['4
0.00 -2
0 2 4 6 05 1.0 15 2.0 25

Number of CSs
\— Observed data — Model-predicted data \

Homogeneity of Variance
Reference line should be flat and horizontal
25 .

Predicted mean

Influential Observations
Points should be inside the contour lines

20 j‘\
L]
@ 20 ° “® \
E . A
2 15 e 3 O e il = g 1>
@ 7] ey R —o
g - . g 0 S r e R e
S 1.0 2 - e, s CC - LOm == == 0.9
@ 2 g-w04,7
—= [
0.5 *~, oo /
U =20 44
9 L
0.5 1.0 15 2.0 2.5 0.0 0.1 0.2 0.3 0.4 0.5
Fitted values Leverage (h;)
Collinearity Normality of Residuals
High collinearity (VIF) may inflate parameter uncertainty Dots should fall along the line
10 6 .

IN)

? t

Overnstay:Peripherality Peripherality:Liv_area_pop

$ Low (<5)

Variance Inflation
Factor (VIF, log-scaled)
w

Sample Quantiles

-2 0 2
Standard Normal Distribution Quantiles

Figure 1. Assessment of the assumptions on the homogeneity of variance, normality of residuals,
posterior predictive check, influential observations, collinearity, overdispersion and zero inflation
Source(s): Created by the authors



(NUTS1). The rationale behind this decision was twofold: firstly, to check if the large role of
the factors identified at the NUTS3 level also holds for larger administrative units; and
secondly, to ensure whether the location factors differ between regions.

Initially, similar NUTS3-level models with a count-type outcome variable were fitted using
the Poisson distribution. To formally evaluate the presence of overdispersion, the residual
deviance was compared to the Chi-squared distribution with an equivalent number of degrees of
freedom. The results indicated significant overdispersion in all models (p < 0.05). Consequently,
to address this issue, the final models were fitted using the negative binomial distribution.

Predictor selection for the model was conducted using a stepwise algorithm with
backward elimination based on the evaluation of the AIC parameter. The spatial meta-factors
of the analysed objects were incorporated into the models as random effects using a
generalised linear mixed model (GLMM), represented as random intercept interactions. This
approach allowed for the representation of the nested structure of regions within mega-
regions (spatial effects). To measure the exploratory power of the constructed models,
Nagelkerke R-square [5] was applied. In a manner analogous to the testing of the Poisson
model, GLMM has also been subjected to rigorous scrutiny to ascertain the homogeneity of
variance, the presence of multicollinearity and the normality of the residuals. The collective
outcomes of these evaluations serve to provide a comprehensive validation of the model’s
adequacy and robustness when applied to the data set under consideration.

4. Results
4.1 Spatial patterns of coworking spaces in Germany
After grouping the CSs regarding the BBSR location types, 8.3% of CSs out of the total of
1,201 CSs can be assigned to the peripheral or very peripheral categories of the BBSR
typology.

As can be seen in Figure 2, 45% of all German CS are to be found in 14 large cities with a
population of more than 500,000 inhabitants. Combining the results of the subcategories of

m Large big cities = Small big cities = Large mid-sized cities

= Small mid-sized cities Large small cities Smaller small cities

Figure 2. Distribution of CSs from an urban hierarchy perspective
Source(s): Created by the authors based on Vogl (2024)
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big cities, it can be seen that 74% of all CSs are located in big cities with more than 100,000
inhabitants, highlighting the urban character of CSs (Mariotti et al., 2017). In addition,
almost 10% are identified in the categories of small cities. This value roughly corresponds to
the percentage of the peripheral and very peripheral categories of the BBSR typology and
can therefore be considered as peripheral municipalities from an urban point of view. This
degree of alignment cannot be seen from a real estate perspective, as Vogl and Micek (2022)
identified 209 CSs in the periphery of the office market and concluded that, apart from the
large A-cities with high office space demand and rents, these peripheral office markets attract
a significant number of CSs because of their lower rents.

The existence of CS in the German periphery is a new phenomenon. Around 86% of these
CSs were established in 2017 or later, and the median year of establishment was 2019, with
31% of CSs in peripheries established during the COVID-19 pandemic. A comprehensive
examination of the database revealed that the vast majority of these spaces are privately
owned, with only 26% falling under the purview of the public sector. This may be because of
the constraints of the COVID-19 pandemic, when many private companies sublet unused
space to external users.

In the peripheral areas defined by the BBSR (NUTS3 level), 100 CS were identified. A
total of 30% of the identified peripheral CSs (Figure 3) are located in southern Germany,
more precisely in the federal state of Bavaria. As one of the wealthiest and most touristic
regions in Germany, the whole region of Bavaria is a good escape destination for workers
(Thees et al., 2020; Vogl and Micek, 2023). Another cluster of CSs was identified in the
regions of Mecklenburg-Western Pomerania and Schleswig-Holstein (23 CSs), which can
also be seen as tourist destinations.

4.2 Predictors selecting and model 1 building (NUTS 3 level)

We started with the model with the count of CSs as the dependent variable and searched to
include the following independent variables: living area per 1 inhabitant, traffic area per one
inhabitant, housing price (first, second and third quartiles), housing PTR ratio and the
number of overnight stays.

Based on the lowest values of AIC (327.5) and BIC (327.4) [6], the model with two
predictors (Overn_stay and Liv_area_pop) provided the best balance between goodness
of fit and a small number of parameters. The inclusion of the dichotomous variable
Peripherality (19 very peripheral vs 125 peripheral districts according to BBSR) as a
control variable in the final model took the form of interaction (without factor crossing)
for each covariate of Model 1:

Number of CSs ~ Overnstay : Peripherality + Liv_area_pop : Peripherality.

We fitted a Poisson model estimated using maximum likelihood to predict the Number of CSs
with Overn_stay, Peripherality and Liv_area_pop covariates. The model’s explanatory power
was weakly moderate (Nagelkerke R = 0.17). The model’s intercept By, corresponding to
Overnstay = 0, Peripherality = very peripheral and Liv_area_pop = 0, was at 2.33 (95% CI
[0.00, 4.59], p = 0.048). The Poisson regression model (Model 1) that was applied has provided
validation for the outcomes observed in the Spearman’s correlation analysis, affirming the
significance of tourism growth and living conditions in the emergence of CSs.

4.3 Modelling at the NUTS?2 level (Models 2-5)
At the NUTS 2 level, four models (2-5) have been constructed (Table 3). Model 2
incorporated variables describing living conditions, real estate market characteristics and
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Figure 3. Location of CSs in peripheral areas of Germany
Source(s): Created by the authors

traditional tourism development. Model 3 entailed variables describing exclusively the
number of Airbnb-related variables, whereas in Models 4 and 5 we split bed occupancy and
overnight stays, respectively. These models encompass both fixed effects (predictors listed
above) analysed under the moderating influence of the peripherality factor and random
effects (spatial variability across regions and mega-regions).
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Models 3 and 4 offer very weak explanatory power. The largest level of explanation is
provided by Model 2, containing the same variables as Model 1 and used for further analysis.
In Model 2, the intercept corresponds to the baseline incidence rate ratio (IRR), which is very
low (0.02) and statistically significant (p = 0.011), suggesting a low baseline number of CSs
when all predictors are at their reference levels.

The overnight stays variable, in interaction with peripherality, has a significant
effect, and the results suggest that higher overnight stays are associated with increased
CS counts, particularly in more peripheral regions. The interaction effect (Overnstay x
Peripherality (very peripheral)) is significant similarly in Models 2 and 5. In general,
the interaction effects of peripherality on tourism-related variables (overnight stays —
Models 2 and 5, bed occupancy — Model 4, number of Airbnb rentals — Model 3) are
more significant in very peripheral areas. It may be deduced that the most peripheral
areas need tourism activities to attract CS to a greater extent than less peripheral areas.
Moreover, it might be a prerequisite for CSs’ establishment to boost tourism in the most
lagging behind areas. Nevertheless, an opposite argument may also be valid: the
presence of CSs in very peripheral areas may affect the number of tourists in less
peripheral areas to a greater extent, although we assume that this relationship has the
lower explanatory power.

The random effects (Table 3) reveal low variability at the mega-region level (1o = 0.00)
and a small amount of variability at the region x mega-region level (tyo = 0.02). The 2% of
the variance in CS counts can be attributed to regional and mega-regional grouping effects,
suggesting that the fixed effects explain most variability.

The spatial effects in Table 4 show the random effects for specific regions nested within
mega-regions. Most regions have IRRs close to 1, indicating minimal deviations from the
average rate of CSs. However, some regions, such as Thiiringen (IRR = 0.89 for Model 2)
and Bayern (IRR = 1.10 for Model 2), show slight deviations, suggesting lower or higher
counts of CSs, respectively, compared to the overall model average. This means that tourist
development may be treated as a strong location factor of CSs in Bayern. With regard to
other regions, tourism is crucial for the emergence of CSs in Brandenburg (see the spatial
effects for Models 4 and 5 in Table 4).

Table 4. Random (spatial) effects for the specific interaction of regions and mega-regions

Incidence rate ratios

Region: Mega-region Model 2 Model 3 Model 5
Baden-Wiirttemberg: South 0.95 0.97 0.95
Bayern: South 1.10 1.08 1.11
Brandenburg: East 1.05 1.10 1.11
Hessen: West 0.99 0.98 0.97
Mecklenburg-Vorpommern: North 0.99 1.03 1.04
Niedersachsen: North 1.06 1.00 1.03
Rheinland-Pfalz: West 0.98 0.95 0.93
Sachsen: East 1.01 1.03 1.03
Sachsen-Anhalt: East 1.03 1.03 1.04
Schleswig-Holstein: North 0.97 0.94 0.92
Thiiringen: East 0.89 0.92 0.89

Note(s): In Model 4, there were no significant differences in random (spatial) effects
Source(s): Authors’ own work




5. Discussion

The results revealed the spatial structure of CS in Germany, with a special focus on the role
of peripheral areas. In total, peripheral areas (identified on the basis of the BBSR typology)
have managed to attract 8% of all German CS. This figure is in line with findings from
neighbouring Switzerland (Thao Thi et al., 2021). In our case, the peripheral CSs are
concentrated in northern and southern Germany. The south of Germany in particular is
characterised by a strong economy (Eurostat, 2022), a strong knowledge-intensive sector
(Statista, 2022) and a flourishing tourism industry (Tourismus.bayern, 2024).

In relation to the hypotheses, H1 concerning the role of living conditions is substantiated,
albeit in an opposing direction to that anticipated. Using Model 1 and the value of the
Spearman correlation ratio, it can be hypothesised that the limited availability of residential
space is perceived to impact the CSs’ emergence (H1). In addition, the findings of the present
study lend support to H2, which postulates that housing prices are positively correlated with
the number of CSs. The results of testing the H3 hypothesis are the most obvious and the
strongest. The constructed models indicate that tourism development and the presence of
CSs coexist, particularly in very peripheral regions. The causal relations observed by the
other authors support the hypothesis that dynamic tourism development (in terms of
overnight stays, Airbnb rentals and bed occupancy) exerts a significant but moderate
influence on the emergence of CSs, thereby confirming the assumptions made in the extant
literature (Thao Thi et al., 2021; Vogl and Micek, 2023).

It is noteworthy that, based on Poisson regression, areas with a lower average residential
area per inhabitant (RQ1) attract more CSs, while wages and taxes tend to work in the
opposite direction (Umweltbundesamt, 2021). This effect is more pronounced in the most
peripheral regions of Germany. This phenomenon may be attributed to the correlation
between property prices and income levels in residential areas. In areas where housing prices
are high, residents tend to have higher average incomes and consequently higher tax
revenues. Consequently, not all residents in such areas possess the financial means to procure
larger living spaces, resulting in an average residential area per inhabitant that is
comparatively diminished. Furthermore, Spearman’s correlation analysis (RQ2) revealed a
positive correlation between wealthy areas with higher house prices, PTR and CS, thereby
confirming the findings of Vogl and Micek (2022).

The present study also demonstrates the moderate impact of tourism on the growth of CSs
in peripheral areas (RQ3), hereby confirming the assumptions of Vogl and Micek (2023),
who identified digital nomads and working tourists as a new and significant customer
segment for CSs. It is suggested that working tourists are drawn to peripheral landscapes to
support cognitive functioning, physical health and psychological well-being (Barton and Le,
2023). This is particularly important for remote workers and sole proprietors to maintain
contact with a working community and avoid social isolation (Bauer et al., 2019; Vogl and
Orel, 2024).

In all models, the effect of the studied independent variables on the number of CSs is
stronger for very peripheral regions (see Models 2-5). The argument is posited that CSs
emerge in the most peripheral regions in response to specific combinations of living
conditions, tourism development and characteristics of the real estate market which interact
with each other. Strong tourism and real estate markets are argued to be prerequisites for CS
development in such regions.

However, it is important to acknowledge that the statistical analysis conducted reveals
solely the existence of potential factors. It is imperative to recognise that statistical
correlation does not invariably imply causation, in spite of our conviction that this is the case
in the present paper. The direction of the causal mechanism remains ambiguous. In this
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paper, we have examined a series of potential location factors of CSs and argued that the
emergence of CSs may not only be attributed to the development of tourism, the competitive
nature of the residential real estate market, or better living conditions, but may also function
as a trigger factor for the progression of these processes and mechanisms.

Some literature suggests that the introduction of CSs in town centres promotes the
revitalisation of commercial buildings (Holzel and de Vries, 2021) as well as the influx of
knowledge workers, which consequently leads to rising house prices and rents in the long run
(Vogl and Akhavan, 2022). However, the common thesis that peripheral areas with more
knowledge workers, leading to higher GDP and higher house prices or rents, host more CS
could not be confirmed within the scope of this study (see Model 1). Our findings seem to be
in line with Bosworth et al. (2023) argument that in a post-COVID reality, residential
preferences will be an important success factor for rural CS’s providers (see also McKinsey,
2021).

This research shows that “taken-for-granted” factors do not necessarily attract CSs. Our
analysis reveals that in the peripheral regions of Germany, social and demographic factors
(immigration, social and ethnic diversity) do not play a role in attracting CSs (see Model 1).
This goes against the findings of a study by Mariotti et al. (2023), who found that the areas
that attract CS have higher numbers of immigrants. The findings indicate that non-urban CS
operators, office space providers and developers must consider a range of factors when
making location decisions and that some of the used factors which are taken-for-granted
should be reconsidered, as there is no statistical evidence to support them (at least in the
German context). This could be crucial for the success of CSs in non-urban locations, as the
primary challenge for non-urban CSs is to attract a sufficient number of users (Vogl et al.,
2024a).

6. Conclusion

This paper argues, on one hand, that tourist development, the limited availability of space
and the constrained market conditions in urban residential property markets are influencing
the emergence of CSs in peripheral areas of Germany. On the other hand, CSs benefit from
lower rents, accommodation costs and larger living areas in some rural real estate markets.

This paper makes a novel contribution to the field by focusing on CSs located in non-
urban areas and their location factors. While large CS chains such as WeWork and Regus are
primarily situated in urban areas and possess considerable financial capacity, private CSs
with limited liquidity are prevalent in non-urban areas and are seeking innovative concepts to
attract a sufficient number of users to establish economically viable businesses. The findings
of this study can assist CS providers and those planning to incorporate non-urban CSs into
their corporate real estate portfolios in making informed decisions regarding the location of
their facilities. Furthermore, they illustrate potential avenues for the development of
economically sustainable CS concepts.

It should be acknowledged that this research has not covered all potential factors
influencing the location of CSs. These include proximity to universities and research centres
(Mariotti et al., 2017; Mourad et al., 2021; di Marino et al., 2023a), the role of the creative
industries (Coll-Martinez and Méndez-Ortega, 2020; Mariotti et al., 2023) and economic
diversity (Méndez-Ortega et al., 2022). In light of the suggestions by Bosworth et al. (2023),
it is important to consider the potential influence of spatial diversity, the presence of creative
industries and knowledge-intensive business services on the future trajectory of rural
coworking. Additionally, the levels of entrepreneurship (Gauger et al., 2021) and public
policies aimed at fostering flexible work organisations (Houghton et al., 2018) have not been
analysed. The absence of suitable indicators at the district level has also precluded the



application of variables that would elucidate the extent of digital rural development Facilities
(Bosworth et al., 2023), a key driver of multilocal work arrangements (Biirgin et al., 2021).

Because the applied models provide moderate effects in terms of their explanatory power, the

significance of applied variables should be tested in other spatial contexts.

Notes

1. The database is the largest real estate platform in Germany and provides data about renting, selling
or buying real estate of various types on a municipality or administrative district (NUTS3) level.

2. Analyses were conducted using the R Statistical language (version 4.1.1; R Core Team, 2024) on
Windows 10 Pro 64 bit (build 19044), using the packages overdisp (version 0.1.1), pscl (version
1.5.5), DHARMa (version 0.4.6), purrr (version 0.3.4), emmeans (version 1.8.2), ggeffects
(version 1.1.1), sjPlot (version 2.8.11), performance (version 0.10.0), report (version 0.5.1.3),
leaps (version 3.1), tibble (version 3.1.7), psych (version 2.1.6), MASS (version 7.3.57), ggplot2
(version 3.4.0), stringr (version 1.4.0), forcats (version 0.5.1), tidyverse (version 1.3.2), dplyr
(version 1.0.10), tidyr (version 1.2.0), readr (version 2.1.3), readx! (version 1.4.3), Ime4 (version
1.1.35.2), Matrix (version 1.6.5) and lattice (version 0.22.5).

3. Based on the skewness coefficient (see Appendix) and their comparison with standard errors, we
decided not to use the Pearson correlation coefficient due to non-normality of the distribution.
Next, we checked for a monotonical correlation between variables, and the results were very
positive; hence, we used Spearman’s correlation coefficient.

4. It is generally acknowledged that a VIF value above 5 indicates that multicollinearity between
variables might exist.

5. Nagelkerke R-square ranges from 0 to 1, with values closer to 1 indicating a better fit of the
model.

6. The other models employing traffic area per 1 inhabitant, housing prices and PTR ratio have
received AIC and BIC values exceeding 345.
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