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Abstract

Purpose – Many studies have analysed the impact of various variables on the ability of companies to raise
capital. While most of these studies are sector-agnostic, literature on the effects of macroeconomic variables on
sectors that established over the last 20 years like property technology and financial technology, is scarce. This
study aims to identify macroeconomic factors that influence the ability of both sectors and is extended by real
estate variables.
Design/methodology/approach – The impact of macroeconomic and real estate related factors is analysed
using multiple linear regression and quantile regression. The sample covers 338 observations for PropTech
and 595 for FinTech across 18 European countries and 5 deal types between 2000–2001 with each observation
representing the capital invested per year for each deal type and country.
Findings – Besides confirming a significant impact of macroeconomic variables on the amount of capital
invested, this study finds that additionally the real estate transaction volume positively impacts PropTech
while the real estate yield-bond-gap negatively impacts FinTech.
Practical implications – For PropTech and FinTech companies and their investors it is critical to
understand the dynamic with mac-ro variables and also the real estate industry. The direct connection
identified in this paper is critical for a holistic understanding of the effects of measurable real estate variables
on capital investments into both sectors.
Originality/value – The analysis fills the gap in the literature between variables affecting investment into
firms and effects of the real estate industry on the investment activity into PropTech and FinTech.
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Paper type Research paper

1. Introduction
Property technology companies, so called “PropTech’s” and financial technology companies,
so called “FinTech’s”, are sub-industries of real estate and the financial industries,
respectively. They emerged over the last decades and showed significant increasing growth
since 2010 (PropTech) and 2007 (FinTech). Since research on both sub-industries is overall
still scarce and mostly focused on much specialised areas, it offers a variety of areas for
analysis (Kassner et al., 2022; Mirchandani et al., 2020).

Sufficient financing is critical for all companies, especially in the earlier stages of their
lifetime (from founding until reaching self-sustaining revenues), only a few are in a position to
avoid external financing (Parhankangas, 2007) and it is proven that especially venture capital
(VC)-backed companies show significantly higher success rates than non-backed firms and
higher growth rates than publicly traded companies (Hadley et al., 2018; Chemmanur et al.,
2011; Zacharakis and Meyer, 1999; Davis and Stetson, 1985). This is particularly the case for
firms with a core business focused on the development of technology and software since they
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initially need considerable time to develop their product or service until reaching the go-to-
market phase (Zarrouk et al., 2021; Nigam et al., 2020; Manigart et al., 2002). Besides that,
financing rounds are a basic indicator of the success of companies – large financings from
respected or famous investors give strong signals to themarket (other potential investors and
customers) as they stand for a high level of trust in the organisation, product or services and
management (Bottazzi et al., 2016).

While the factors influencing the amount of capital raised by companies are generally
based on individual needs and circumstances, macroeconomic factors have a significant
impact on the ability to raise capital (Janeway et al., 2021; Gompers and Lerner, 2006; Balboa
and Mart�ı Pell�on, 2001; Gompers et al., 1998). The majority of PropTech and FinTech firms
are technology- or software-based, and due to the early age of this industry, many companies
are falling into the above-described group of companies that require strong financing to
succeed (Baum, 2017; Haddad and Hornuf, 2018; Baum et al., 2020; Gauger and Pfn€ur, 2022).
While there is comprehensive research on variables that impact the financing of companies, it
is either focused on certain industries, geographies or completely industry-/geography
agnostic. When it comes to the variables that are analysed, besides company-internal factors
like product-market-fit, management skills and network, macroeconomic factors like the
gross domestic product (GDP) growth, unemployment or inflation play a significant role
(Taboga, 2022; Chang et al., 2011). Sincemore than 20 years, a number of articles analysed the
effect of various variables on investment into mostly young companies. For example, Fu et al.
(2023) identify correlations between capital raised by PropTech and several indices in the US,
Ning et al. (2015), analyse VC investments in the United States over 17 years from 1995 to 2011
and Groh and Wallmeroth (2016), use panel data from 2000 to 2013 covering VC funding in
118 countries. Further articles with highly relevant approaches covering data up to the early
2000s are F�elix et al. (2013) who used panel data of 23 European countries for the period 1998–
2003, Bonini and Alkan (2006) who used data from 16 countries during 1995–2002, Romain
and van Pottelsberghe de la Potterie (2003) who used panel data from 16 countries that are
part of the Organisation for Economic Co-operation and Development (OECD) during 1990–
2000, Jeng and Wells (2000), who focused on the determinants and VC using a sample of 21
countries during 1986–1995 and Gompers et al. (1998), who analysed the determinants of VC
fundraising in the US between 1972 and 1994. The latter two articles can be understood as the
earliest analysing macroeconomic data in the context of VC fund raising [1].

To the best of the authors knowledge, there is no literature on the factors that influence the
financing of PropTech and FinTech companies in Europe that takes into account not only
macroeconomic factors but also variables that are used as a proxy for the customer market of
one industry, in this case the real estate industry. To answer the questions which
macroeconomic variables have an impact on the investment into PropTech and FinTech, the
effects of GDP, unemployment, government bonds, inflation and 3 variables representing
quantitative easing are analysed. Furthermore, real estate transaction volume and the gap
between real estate yields and government bonds are added to the model as a proxy for the
real estate industry. Both variables were selected as they represent a large sector which
represents not only corporate investors but also an investment alternative overall.
Additionally, the model includes the deal types VC, private equity (PE), mergers and
acquisitions (M&A), initial public offerings (IPO) and debt accounting for the invested capital.
As this study aims to identify relevant factors impacting both sub-industries, the models are
performed using PropTech and FinTech as the dependent variable, respectively. By using
quantile regression, potential non-linearities in the most important variables are identified.
The data is structured as an unbalanced panel and is based on 5 deal types in 18 European
countries over the period 2000–2021.

The following chapters are structured as follows. Section 2 reviews the literature on the
relevance of external financing as well as different macroeconomic and real estate related
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factors that have an impact on the capital raising activities of companies. In section 3, the data
and model are described, followed by the detailed results analysis in section 4 and the
conclusion in section 5.

2. Literature review
2.1 Real estate variables, PropTech and FinTech
A core pillar of every due diligence performed on companies before investing is commercial
due diligence. While it covers the existing and potential competition, sales channels and
customers satisfactions, a key factor is the market in which the service or product is to be
distributed. Within the market, a range of factors are important to be analysed in detail like a
clear definition of the market in type of customer and geographical area, market size and
segments as well as latest and forecasted trends which in sum lead to market potential and
growth assumptions (Golis, 2010; Schefczyk, 2005; Camp, 2002). The before mentioned
factors influence the willingness of the target customers to purchase the product or service,
which cannot or only very limited be influenced by the investors (Teppo and Wustenhagen,
2006). When looking at the target market, segmentation can be done on many levels, from
much specialised niches to sub-industries in certain countries up to a holistic and global
approach, depending on the readiness and demand of the products or services (Camp, 2002).
Focussing on PropTech as a vertical and not on specific technologies or services within this
sub-sector, the target market is the whole real estate industry. To enable the analysis of this
target market in a generalised and cross-country way, the definition of a proxy reflecting the
market potential is required: While the real estate market is a mix of private and public
companies with different business models (for example, investing directly with balance sheet
money/Real Estate Investment Trusts (REITs), investment managers etc.), almost all
participants in this market have a few variables in common – the first is real estate
transaction volume, which is higher in growth and expansion phases and lower during the
economic crisis; the second is the real estate yield, which reflects the return. The gap between
real estate yields and government bonds reflects the overperformance of real estate
investments compared to risk-free investments which can be used to compare the real estate
industry with alternative investment opportunities, for example VC and private equity (PE)
investments in PropTech or FinTech (Fisher et al., 2004; Pyhrr et al., 1999).

2.2 Types of external financing and its relevance
The literature covering factors impacting capital raising activities predominantly focuses on
the VC universe or simply “small” or “innovative” companies or does not define the market
segments at all (Cincera and Santos, 2015; Bonini and Alkan, 2006; Jeng andWells, 2000). This
paper includes all company stages using various deal types to provide a complete picture of the
PropTech and FinTech market. These deal types are clusters of sub-deal types – we use the
definitions from PitchBook Data, Inc.Which are: PE incl. i.a. buyouts, public-to-private, growth
and expansion and platform creation, VC incl. i.e. seed, early and later stage, M&A, IPO and
debt incl. bonds, convertible debt and any other type of credit (PitchBookData, Inc, 2022). Out of
these, debt is the financing type that is least used by especially young and technology-based
companies. On the one hand, from the supply side, banks can be reluctant to provide loans at
high levels of asymmetric information and without getting any collateral with measurable
value. Some countries even prohibit banks from holding equity stakes in companies directly.
On the other hand, for the demand side, given the uncertainty in future profits, young and
technology-based companies are subjected to a higher probability of default if loans are used
(Audretsch and Lehmann, 2004; Jeng and Wells, 2000). This is also consistent with our data
sample, where only 2% of all PropTechs and 1% of all FinTechs raised debt.
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2.3 Capital raising under macroeconomic conditions
The effect of various macroeconomic variables on capital raising has been analysed in the
literature. The following chapter will summarise selected variables and their potential
impact. It should be noted that the variables addressed in this chapter represent only a
selected subset derived from relevant literature on company financing.

2.3.1 GDP growth. The overall health and growth of the economy can directly and
significantly affect companies’ fundraising capabilities. In phases of economic expansion
(increasing GDP), offering business opportunities is high, leading to an increased demand for
external financing. Besides that, higher consumer confidence and spending can increase the
demand for goodsand services (in the case of consumer-focusedproducts), improving the financial
performance of these companies and making them more attractive to investors. The increased
opportunities to invest in companies combined with the increased availability of capital leads to a
higher financing willingness from investors (F�elix et al., 2013). The GDP growth is a variable
widely used to measure economic growth and the derived assumption for increased financing
activity (Gompers et al., 1998; Audretsch and Acs, 1994). However, mixed results are found in the
literature. While in Jeng and Wells’ (2000) article, GDP growth did not show any significance,
Gompers et al. (1998) showed a significant positive effect. Based on these two analyses, a number
of other articles analysed this variable and confirmed the significant positive effect (Cherif and
Gazdar, 2011; Cumming andMacIntosh, 2006; Romain and vanPottelsberghe de la Potterie, 2003).
In this paper, the GDP growth per country during 2000–2021 acts as the proxy for economic
growth and is analysed in regards to its effect on PropTech and FinTech investment.

2.3.2 Unemployment. Several theories have to be taken into account in the context of the
effect of unemployment on companies financing activities. On the one hand side, high
unemployment ratesmight lead to a higher number of individuals beingwilling to either start
their own ventures or join companies even with a salary cut (which equals a higher
availability of workforce), leading to an increased demand for financing. At the same time,
high unemployment rates can reduce consumer spending which can in turn negatively affect
the revenues of companies and therefore limit companies’ ability to secure financing (Groh
andWallmeroth, 2016;Audretsch andAcs, 1994). Furthermore, the availability of capitalmay
be decreased in low employment environments since investors tend to limit new or follow-on
investments considering uncertainty about the future. In contrast, during periods with low
levels of unemployment, strong economic growth and increased demand for products and
services from individuals and institutional clients will increase the demand for additional
financing. The improved financial performance makes the investment more attractive to
investors. (Konon et al., 2018; Bernoth and Colavecchio, 2014; Meyer, 2006).

Given the differing results in the literature, we have no clear expectation of the effects of
the unemployment rate on PropTechs and FinTechs but expect it to be significant.

2.3.3 Government bonds. The effect of government bond rates can generally be seen from
two perspectives. On the one hand, as an entrepreneur seeking financing for their company,
the attractiveness of private funding in the form of VC or PE increases when traditional
financing opportunities like bank loans are more expensive. The cost of bank loans depends
i.a. on the overall borrowing costs, so it will increase with rising bond rates. Therefore, a rise
in government bond rates would likely lead to increased private financing demand (Bonini
and Alkan, 2006; Gompers et al., 1998). On the other hand, from the perspective of investors
with a diversified portfolio, the opposite would be the case. Since government bond rates can
be seen as an alternative investment opportunity to VC and PE, a higher bond rate makes
government bonds more attractive (Janeway et al., 2021; Bergstresser et al., 2006).
Additionally, government bonds offer an investment opportunity with low risk. Investors
who try to limit their exposure to market volatility will tend to invest in government bonds.
Since both perspectives need to be considered, we do not have a clear expectation of the effect
of changing government bond rates on the amount invested into PropTech and FinTech.
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2.3.4 Inflation rate. Literature investigating the influence of inflation rates on the amount of
capital invested into companies remains relatively limited in comparison to the aforementioned
variables. Nevertheless, the existing literature underscores a significant and positive
relationship. For instance, Bonini and Alkan (2006) find that higher inflation rates increase
capital investment in companies which is in contrast to their initial expectation but they do not
find a clear explanation for this link. Furthermore, Ning et al. (2015) put forth thehypothesis that
the inflation rate decreases the expected real returns of alternative investments, such as bonds.
This, in turn, may reduce the attractiveness of lower-yield investment and consequently
increases the attractiveness of VC and PE investments as higher yielding investment
opportunities. Their findings show that a higher inflation rate not only increases the number of
investments but also the volume of capital allocation in the VC sector. Based on these insights
and the broader economic context, we assume a significant and positive relationship between
the inflation rate and capital investment into PropTech and FinTech.

2.3.5 Quantitative easing. Quantitative easing describes the use of defined bond and asset
purchase programs by central banks increasing the overall liquidity in the market with the
goal to stimulate the growth of the economy (Joyce et al., 2010; Berry et al., 2009; Blinder, 2010).
Following De Santis (2016), Andrade et al. (2016) and Gambacorta et al. (2014), the ratio of
central bank assets to GDP can be used tomeasure the level of quantitative easing. The direct
impact on the market liquidity can be measured by the money supply growth M1, M2 or M3
and represents the effect of quantitative easing (Ning et al., 2019; Chaitip et al., 2015). While
there is limited literature on the impact of quantitative easing on company financing, for
example Ning et al. (2019) show that a high money supply to GDP ratio leads to more VC
investments. Considering the economic background and literature, a positive effect of
quantitative easing on capital raised by PropTech and FinTech companies is expected.

2.3.6 Foreign direct investment.Foreign direct investment (FDI), representing cross-border
capital flows, has been extensively analysed in the company financing literature. These
capital flows encompass investments by governments, companies and investment firms
(including VC and PE in various forms, such as business expansion, M&A, as well as bond
purchases (Duce and Espa~na, 2003; Moosa, 2002). Given that FDI is a major source of capital
alongside domestic investment, several papers have identified a positive impact (Arif and
Khan, 2019; Munemo, 2017; McAllister and Nanda, 2016). Consequently, a significant positive
effect of FDI on FinTech and PropTech fundraising is anticipated.

2.3.7 GDP spending on research and development. GDP spending on research and
development (R&D) is characterised as the overall capital expenditure dedicated to R&D
activities by companies, research institutions, universities and governments within a
country. It includes funding from foreign countries but excludes investment for R&D
activities abroad. Leading literature on this factor shows differing results. For example,
Iwasaki (2013) and Gompers et al. (1998) prove significant positive effects on company
financing activities, while Bellavitis et al. (2022) finds a negative impact and Bonini andAlkan
(2006) do not identify significance. Accordingly, we have no clear expectation on the impact of
this variable on the fund raising activities of FinTech and PropTech companies.

3. Data and methodology
3.1 Data
The data of this study is from the following sources: company data (capital invested into
PropTech and FinTech) is from PitchBook Data, Inc., which is a comprehensive quantitative
database and one of the most used platforms for private capital markets globally. Real estate
related variables (real estate transaction volume, real estate yields) are from real capital
analytics, a global data and analytics platform for real estate investing and transactions.
Macroeconomic data comes from Oxford Economics. Data for money supply M1 and central
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bank assets to GDP were collected fromWorld Bank and Federal Reserve Bank of St. Louis.
The data covers the period of 2000–2021 across 18 European countries which are: Austria,
Belgium, Czech Republic, Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg,
Netherlands, Norway, Poland, Portugal, Spain, Sweden, Switzerland and the United
Kingdom. For each country and year, data for capital invested into PropTech and FinTech
companies (along with the number of companies that raised the capital) was collected,
categorised by deal type, and expanded by macroeconomic variables resulting in an
unbalanced panel.

For PropTech, with over 73%, VC has the largest share of all deal types measured by the
number of companies that raised money, followed by M&A (11%), PE (10%), IPO (4%) and
Debt (2%). When looking at the amount of capital invested into those companies, the ratio
shifts significantly, with VC still being the largest deal type but with only 34%, followed by
PE (24%), M&A (19%), Debt (13%) and IPOs (10%). Over the period of 2000–2021, a clear
trend of the capital invested and the number of firms raising the capital is visible: until 2012,
the amount of capital raised, and the number of companies kept stable at a low level, from
2013, significant growth can be seen (Figure 1).

The initial data set contained 1980 rows distributed over 18 countries, 5 deal types and
22 years. After the removal of missing values, the sample was reduced to 338 observations
with complete data. Out of these, the average capital invested per year, country and deal type
is c. Euro (EUR) 96 m, the maximum capital invested is c. EUR 2,745 m in the year 2021 in the
United Kingdom. The real estate transaction volume showed an average of EUR 26.3 bn with
a maximum of EUR 99.2 bn in Germany in 2021. Capital invested into PropTech shows the
highest correlation with the company count (0.53), which is a natural result of the dependency
of both variables; the second highest correlation of 0.34 is with real estate transaction volume.
Furthermore, the lowest correlation of capital invested in PropTech is with the real estate
yield-bond-gap (�0.08) and government bonds (�0.09). Further descriptive statistics for
PropTech can be found in Table 1 below.

As an additional control, data for FinTech companies was collected for the same period,
showing a similar distribution of deal types measured by number of companies that raised
capital withVC having the largest share (74%), followed by PE (14%),M&A (13%), debt (1%)
and IPO (1%). When looking into the capital raised by deal types, it becomes clear that
FinTech is a more mature sector with M&A making up for 39%, followed by PE (38%), VC
(10%), Debt (9%) and IPO (5%). The regression models were run with the same variables
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Descriptive statistics
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except for the dummy variable covering the structural break of investment growthwhich can
be identified in 2013 for PropTech (see Figure 1) and 2010 for FinTech (see Figure 2).

The data set, structured in the same way as for PropTech, contained 595 observations
with complete data. With c. EUR 1,060 m, the average capital invested per year, country and
deal type is over 11 times higher than for PropTech. While the highest correlation of capital
invested in FinTech is with real estate transaction volume (0.29), the lowest is with
unemployment (�0.10). Further descriptive statistics for FinTech can be found in
Table 2 below.

3.2 Methodology
We use multiple linear regression to test if the capital invested into PropTech and FinTech
(as log values in EUR m) is significantly predicted by the selected independent variables.
The model is defined as follows:

CIi;t ¼ β1þβ2CCi;tþβ3RETRi;tþβ4GDPi;tþβ5 INFi;t þβ6UEi;t þβ7GBi;t þβ8REYi;t

þβ9YBGi;t þβ10M1i;t þβ11CBAi;t þβ12DTi;t þβ13QEi;t þβ14FDIi;t þβ15R&Di;t

þβ16Yeari;t þβ16Countryi;t þβ17Aft2013=2010i;t þμi;t (1)

where CIi;t represents the dependent variable (capital invested as log values in EUR m),
followed by the independent variables and the iid-distributed error term μi;t. The model is
based on our data designed as a matrix in which each row represents one data point.

Since the real estate transaction volume used as a proxy for the economic stage of the real
estate sector reflects the profitability and, therefore the ability of the industry to actively
invest in technology and innovation, we expect a significant positive effect on the capital
invested in PropTech and no significant effect on FinTech. Furthermore, we expect that the
GDP growth shows a significant positive effect as economic growth offers not only more
investment opportunities but also a higher supply of available capital. For the real estate
yield-bond-gap there is no clear expectation on the impact on both sub-industries.

To analyse the marginal effects of the real estate transaction volume and the real estate
yield-bond-gap in different levels of the capital investment intensity, we deploy the quantile
regression technique (Koenker and Bassett, 1978). This method allows to detect non-
linearities within both variables separately.
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Additionally, estimates of the quantile regression feature robustness against outliers which is
helpful considering the standard deviations of our data set. The following equation is
estimated to perform the quantile regression:

QCIi;tðτjXÞ ¼ ατ
1 þ ατ

2CCi;t þ ατ
3RETRi;t þ ατ

4GDPi;t þ ατ
5INFi;t þ ατ

6UEi;t þ ατ
7GBi;t

þ ατ
8REYi;t þ ατ

9YBGi;t þ ατ
10M1i;t þ ατ

11CBAi;t þ ατ
12DTi;t þ ατ

13QEi;t

þ ατ
14FDIi;t þ ατ

15R&Di;t þ ατ
15Yeari;t þ ατ

16Countryi;t þ ατ
17Aft2013=2010i;t

þ μτi;t
(2)

where QCIi;tðτjXÞ reflects the τ-quantile of the capital invested and τ represents the [0.05; 0.10;
. . .; 0.90; 0.95] quantile, respectively. In line with equation (1) we expect a significant effect of
the real estate transaction volume but assume that this effect is non-linear on different levels
of investment intensity. For the real estate yield-bond-gap there is no clear expectation. The
variables FDI and GDP Spending on R&D did show any significance in the models while
decreasing adjusted R2 and were therefore excluded in the further analysis.

4. Results
4.1 Baseline model
Table 3 shows the results of the multiple linear regression for PropTech and FinTech. While
Model (1) and (2) use PropTech as the dependent variable, Model (3) and (4) use FinTech.
All models include macroeconomic and real estate variables as well as dummies to test for
quantitative easing, countries and years. Model (2) and (4) additionally tests for differences
after the year 2013 and 2010, respectively, to test if the variables show differing impact after
significant growth in capital invested started and are in the following used as the final
models. The parameters β are shown as ratios and indicate the effect of the variable on the
capital that is invested into PropTech/FinTech companies if the independent variable is
multiplied by the respective parameter when changing by one unit. While β < 0 indicates a
decrease of the invested capital, β > 0 indicates increased investments.

The number of companies raising financing is significantly and positively influencing the
amount of capital invested for PropTech and FinTech (0.027 and 0.005, respectively at
p < 10%) but due to the natural dependency between both, endogeneity is assumed.
Furthermore, in line with our expectation and the literature, our results show that also the
GDP growth is significantly and positively impacting the invested capital (PropTech: 0.072 at
p<5%, FinTech: 0.107 at p<10%). In this analysis, the gap between the real estate yields and
government bonds was used to integrate the real estate factor into the regression. The real
estate yield-bond-gap does not show significance for PropTech. For Fintech, a significant
negative impact of �0.253 at p < 5% is shown which indirectly confirms the results of
Janeway et al. (2021) and Bergstresser et al. (2006) who showed a negative impact of
government bond rates. No significance was found for the unemployment rate, inflation as
well asmoney supply and central bank assets to GDPwhichwere used to test for quantitative
easing effects. Deal types show differences between PropTech and FinTech – while M&A
and PE have significant positive effects on PropTech (0.826 and 0.775 at p < 1%), IPO, M&A
and VC have significant negative impacts on FinTech (�0.895 at p < 5%,�0.593 at p < 1%,
�1.585 at p < 10%). The most important results are the significant positive effect of the real
estate transaction volume on PropTech (0.775 at p< 5%) and the significant negative effect of
the real estate yield-bond-gap on FinTech. To the best of the authors’ knowledge, this is the
first analysis shedding light on this effect. A possible explanation of this is that high levels of
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real estate transaction volume indicate an active and profitable real estate market leading to
disposable capital which can be used to invest in the transformation of mostly traditionally
managed real estate companies. An explanation for impact of the real estate yield-bond-gap
on FinTech could be that the majority of FinTech investors have diversified portfolios and
allocate less capital in riskier asset classes like VC and PE when less risky alternatives like
real estate exist.

Comparing the effects for PropTech before and after 2013, only the deal type IPO becomes
insignificant after 2013 while for FinTech the negative impact of unemployment becomes
insignificant after 2010. For the further analysis, model (2) and (4) are used.

Dependent variable

Capital invested in
PropTech

In EUR m (log)
Capital invested

In FinTech in EUR m (log)
Observations 338 595
Model (1) (2) (3) (4)

Company count 0.027*** 0.027*** 0.005*** 0.005***
[0.006] [0.006] [0.001] [0.001]

Real estate transaction volume (log) 0.641* 0.775** �0.195 �0.192
[0.356] [0.371] [0.192] [0.191]

Gross domestic product growth 0.066** 0.072** 0.101*** 0.107***
[0.033] [0.033] [0.021] [0.021]

Inflation 0.191 0.113 �0.072 �0.073
[0.130] [0.143] [0.081] [0.080]

Unemployment 0.012 0.026 �0.081* �0.044
[0.065] [0.066] [0.043] [0.047]

Real estate yield-bond-gap �0.102 �0.080 �0.290*** �0.253**
[0.170] [0.170] [0.097] [0.099]

Money supply M1 0.004 0.004 �0.008 �0.011
[0.016] [0.016] [0.011] [0.011]

Central bank assets to GDP 0.007 0.001 0.007 0.002
[0.022] [0.022] [0.015] [0.015]

Deal type Initial public offering 1.032* 0.985 �0.853** �0.895**
[0.597] [0.597] [0.380] [0.380]

Mergers and acquisitions 0.861* 0.826* �0.562* �0.593*
[0.447] [0.448] [0.332] [0.332]

Private equity 0.811* 0.775* 0.271 0.242
[0.444] [0.444] [0.339] [0.339]

Venture capital 0.031 0.011 �1.574*** �1.585***
[0.448] [0.448] [0.342] [0.341]

R2 0.441 0.444 0.552 0.554
Adjusted R2 0.385 0.386 0.527 0.529
Quantitative easing dummy yes yes yes yes
Year dummy yes yes yes yes
Country dummy yes yes yes yes
Period after 2013 dummy no yes no no
Period after 2010 dummy no no no yes

Note(s): Dependent variable: Capital invested in PropTech (as log values in EUR m); Parameters in the first
line is expressed as β; The standard errors are in parenthesis “[]”; Statistical significance is expressed as
“***”< 10% “**”< 5% and “*” < 1%. To test for the effect of extreme outliers, regression was also performed
withwinsorized data leading to no significant changes of the results; as a stability test, the generalised variance
inflation factor following Fox and Monette (1992) was tested and showed no multicollinearity; testing for
Granger-causality following Granger (1969) confirmed the one-way causal link between capital invested in
PropTech and real estate transaction volume
Source(s): Author’s own creation

Table 3.
Regression results

Investment
factors for

PropTech and
FinTech



4.2 Quantile regression
As described in chapter 3.2, quantile regression is used to analyse a potential non-linear effect
of the real estate transactions volume and the real estate yield-bond-gap on PropTech and
FinTech.

Since this the real estate transaction volume is insignificant for FinTech and the yield-
bond-gap for PropTech, the quantile regressions are done accordingly. Figures 3 and 4 show
the results of equation (2) which are estimated using quantile-levels from 0.05 to 0.95 in 0.05
steps representing different levels of investment into PropTech and FinTech, respectively.
The green (blue) line represents the coefficient while the grey lines symbolise the confidence
intervals given a particular quantile level τ.

The coefficients provide evidence for a non-linear effect of the real estate transaction
volume on the capital invested in PropTech. While the effect is positive in all quantiles, in the
first two quantiles (0.05, 0.10) as well as in quantiles higher than 0.70 the effect is lower
compared to quantiles 0.15 to 0.70 in which it is around 1.00.

A possible explanation for this non-linear effect could lie in the fact that real estate
companies as strategic investors tend to limit investments in technology in times of low
profitability, while they increase the investment in growth phases but only up to a certain
level at which all companies willing to invest in PropTech reach a threshold of investment
activity in PropTech compared to their core business. While the decreasing effect in the
higher quantiles could possibly be explained by an extension of investment activities of real
estate companies into areas not related to PropTech (for example FinTech) when investment
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level into PropTech has already reached a high level, further research is required to fully
explain this effect. Another possible explanation for the non-linear effect could be the
influence of investment companies that are not related to real estate. As PropTech onlymakes
up for a small percentage of the overall VC and PE market, such a niche becomes especially
interesting for financial investors once significant amounts of money are invested and the
market reaches a certain level of liquidity. Considering having a higher share of purely
financial investors with no relation to real estate would explain why the effect of real estate
transaction volume decreases.

The coefficients for FinTech provide evidence for a non-linear effect as well, in this case of
the real estate yield-bond-gap on the capital invested in FinTech. Notably, this effect is
consistently negative across all quantiles, with the exception of the highest (0.95) and lowest
(0.05–0.15) quantiles, where the negativity is notably reduced. One plausible explanation for
this phenomenon could be the influence of investors primarily motivated by returns who are
holding diversified portfolios. During periods ofminimal investment in FinTech, whichmight
be considered crisis phases, investors might tend allocate more selectively and less capital in
response to reduced alternative investment opportunities, such as real estate. Conversely,
during periods of extensive investments in FinTech, which might represent hype-driven
phases, investments appear to be less grounded in rational decision-making, thereby
diminishing the significance of other investment classes.

5. Conclusion
PropTech and FinTech are not brand-new phenomena, those sub-sectors of the real estate
and financial industry have evolved and grown strongly over the last decade. Even though
this growth received lots of attention from the industry and even governments, there has been
limited academic research so far. Especially when it comes to investments into/financing for
FinTechs and especially PropTechs, literature covering the space is scarce. In this paper we
focus on the key variables that influence the amount of capital raised by both as specialised
sub-industries. Our contribution to the existing literature is the introduction of real estate
variables to traditional macroeconomic variables widely used in the analysis of factors
influencing investment and fundraising activities of firms. To estimate the effect of the
various analysed variables, we use multiple linear regression as well as quantile regression.
Themain results of our analysis can be summarised as follows: Based on annual data from 18
European countries in the period of 2000–2021, in the multiple linear regression, we
discovered that the GDP growth has a significant positive impact on the capital invested into
PropTech and FinTech, in line with relevant literature. Besides that, we discovered that the
real estate transaction volume has an even higher positive impact on the capital invested into
PropTech but no significant impact on FinTech. The reason for this effect could be that
strategic investors with real estate as their core business are a main driver of investment in
PropTech and investors with a pure financial focus are making up for a smaller share of the
invested capital. Furthermore, we discovered that the real estate yield-bond-gap has a
significant negative impact on the investment activities in FinTech which is indirectly in line
with the results of Janeway et al. (2021), Bergstresser et al. (2006), Bonini andAlkan (2006) and
Gompers et al. (1998). One theory is that the much more mature FinTech industry is strongly
influenced by financial investors seeking high returns and therefore see FinTech only as an
alternative to other investment opportunities (like bonds). Furthermore, we employ quantile
regression to demonstrate the non-linear impact of real estate transaction volumes on
investments in PropTech and the real estate yield-bond gap on FinTech. Our results, in
addition to contributing to the relatively limited existing literature, offer opportunities for
further empirical research, particularly in differentiating between strategic and financial
investors. While the selection of variables in this study was inspired by prior research, future
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studies could focus on additional variables with potentially significant effects. Given the
focus on European countries and the global reach of PropTech and FinTech firms, variables
of global scale may also come into play. Additionally, considering that most private
investment transactions are not immediately disclosed, data on these transactions may lag
behind by several months or even years. Hence, future research could cover data during and
post the COVID-19 and inflation crises to examine potential changes in effects. Besides that,
future research covering longer periods would also allow for additional tests (for example
cointegration) of the variables, allowing deeper insights into this topic. For the FinTech
sector, the inclusion of variables representing strategic investors from the finance industry,
such as banks and financial services providers, might provide deeper insights into their
influence within the sector.

Notes

1. For further reading, an extensive overview covering 314 articles about VC and private equity
including 22 papers examining the influence of macroeconomic conditions can be found in
Tykvov�a (2018).
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