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Introduction

Enzo Scannella and Jonathan Williams

The banking and financial industry is undergoing a radical shift, driven by 
new regulatory frameworks, changing business models, increasing com-
petitive pressures at national and international level, the emergence and 
rapid growth of new disruptive technologies, the growing importance of 
non-financial risks, and mounting awareness of stakeholders, regulators, 
and supervisors of the importance of sustainable finance.

Risks play a pivotal role in the economics and management of financial 
institutions. New risks emerge and evolve over time, such as climate risks 
and risks associated with the spread of diseases, and financial institutions 
face challenges to detect, monitor, manage, and mitigate them effectively, 
in addition to assessing their potential consequences. In a wider perspec-
tive of analysis, the emerging risks are strictly interrelated with traditional 
risks (credit, liquidity, and market risks), demonstrating that the imple-
mentation of a holistic approach is strategically important. Regulators at 
national and international levels require financial intermediaries to develop 
and implement adequate risk management strategies for both financial and 
nonfinancial risks, with intention to increase both the soundness of finan-
cial system and the level of financial stability.

E. Scannella (✉)  
Department of Economics, Business and Statistics, University of Palermo, Palermo, Italy
e-mail: enzo.scannella@unipa.it

J. Williams 
Department of Finance and Accounting, Surrey Business School,  
University of Surrey, Guildford, UK
e-mail: jon.williams@surrey.ac.uk



xviii	 Introduction

Digital innovation has a significant impact on the finance industry and 
has become increasingly crucial to enhance competitiveness, productivity, 
and sustainability. The COVID-19 pandemic also created more demand 
for digitalized financial services and has significantly increased the impor-
tance of digitalization. In addition, the emergence of new operators, vari-
ously specialized across the whole range of financial intermediation activ-
ities (financing, investing, payments, insurance), has significantly widened 
the boundary of the financial sector.

Environmental problems are priorities in political agendas nowadays 
and the financial sector plays a key role in fostering the change toward 
sustainability and actively stimulating innovation, sustainable consump-
tion, and production. Banks and other financial institutions can promote 
and finance the ecological transition, creating conditions for sustainable 
economic development. From this point of view, the changes are not only 
managerial but also organizational, operational, technological, and regu-
latory.

Corporate governance mechanisms and the efficiency and effectiveness 
of financial markets are crucial factors that significantly impact the value 
creation process in the financial intermediation value chain.

The evolution of the banking and financial system poses challenges for 
financial institutions and regulators, and, at the same time, it offers new 
opportunities to banking and finance scholars to conduct theoretical and 
empirical research to investigate in-depth the implications of such evolu-
tion and the emergence of new financial paradigms and scenarios.

This book collects papers analyzing several trends, issues, and challenges  
in the banking and finance industry, with particular reference to financial 
and non-financial risks, corporate governance, and financial regulation. 
In particular, the book chapters cover topics related to the soundness 
and performance of financial institutions, efficiency of financial markets,  
resilience of the financial sector to exposure to financial and non-financial 
risks, governance of financial institutions, and performance in a longitudi-
nal way and across European countries.

Chapter 1 analyzes the transmission of the COVID-19 shock to the 
returns of real estate companies through their asset base. The authors ac-
count for the relationship between the spread of the virus and REITs’ 
performances in Europe while considering the role played by localization 
and the diversification of properties in real estate portfolios. The chapter 
shows that COVID-19 had heterogeneous impacts depending on proper-
ty types. Moreover, risks associated with COVID-19 may be captured by 
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synthetic indexes that represent the degree of vulnerability of economic 
activities carried out in real estate sectors.

Chapter 2 reviews the extant scholarly research on climate risk in bank-
ing and its effects on financial stability. The chapter provides a framework 
to facilitate a comprehensive understanding of the significance of climate 
risks for sustainable finance and economic stability. The authors analyze 
the risks that banking institutions face, how financial stability is affect-
ed, and the regulations and policies implemented. Despite the recent and 
growing interest in research related to climate risk and its implications 
for the financial sector, the literature is in a formative stage. The authors 
conclude that the literature on climate risk in the financial sector can play a 
pivotal role in enhancing understanding of the most effective supervisory 
approaches and disclosures.

Chapter 3 investigates the effects of credit rationing for small- and me-
dium-sized enterprises (SMEs) on employment development from 2014 
to 2022 by employing a comprehensive survey microdata set compiled by 
the European Central Bank. The findings suggest that SMEs may recruit 
fewer staff when they fail to obtain the amount of credit they desire. The 
authors propose the adoption of a more holistic approach that considers 
both supply and demand dynamics in formulating counter-employment 
initiatives. This can help SMEs reduce their dependence on bank lending 
by enhancing access to alternative capital sources.

Chapter 4 examines the relationship between managerial social capital 
(MSC), based on a structural definition of social capital (SC), and firm risk 
in the United Kingdom. Using data on listed firms from 2006 to 2017, 
the authors find that MSC is associated with lower firm risk. Although 
MSC closely embodies a structural social capital definition, the authors ex-
pand the analyses to consider firms’ corporate social responsibility (CSR) 
as an alternative measure of firm social capital which is more aligned with 
the cognitive SC dimension. The chapter shows that CSR is associated 
with an increase in firm risk.

Chapter 5 provides an estimation of the cumulative average abnormal 
returns for 2,644 announcements of turnover in CEO and Chair posi-
tions at 915 nonfinancial European companies between 2002 and 2021. 
The authors provide evidence that markets respond vigorously to news 
of changes in CEO compared to changes in the Chair which are smaller 
and mostly insignificant. The chapter represents a starting point to disen-
tangle the question of how to explain market reactions to changes in top 
management. Further research should explore the functioning of corpo-
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rate boards which affects decision-making, including the turnover of top 
management.

Chapter 6 compares the value relevance of the transition to accounting 
standard IFRS 9 from its predecessor IAS 39 for a sample of 139 Euro-
pean banks. The analysis shows that accounting items defined according 
to each accounting standard are value relevant in terms of the effects on 
the stock price. Further results show that the impact on the stock price of 
changes in equity resulting from the transition to accounting standards is 
ambiguous, whereas the effect of changes in loans and advances to cus-
tomers is meaningful. The transition to IFRS 9 is more value relevant to 
countries which are identified as equity strong.

Chapter 7 provides an analysis of the benefit of market timing in the 
European mergers and acquisitions (M&A) market, with particular refer-
ence to the short- and long-run returns for bidding companies that de-
cided to time the market, and others that chose not to exploit their stock 
overvaluation. Results show that companies timing the market and us-
ing their overvalued equity as a payment method generate higher returns 
compared to those companies that do not. The empirical analysis provides 
evidence of the perks associated with market timing in M&A.

Chapter 8 explores the implications of bank-affiliated dealers directing 
their best trades to bank-affiliated mutual funds, resulting from Basel III 
leverage ratio requirements, which are of concern to risks of anticom-
petitive behavior, long-term consumer welfare, sound market function-
ing, and systemic stability. The chapter sets out some hypotheses on the 
motivation for such behaviors, offering propositions relating to how the 
adverse effects of preferential trading practices may be mitigated.

Chapter 9 takes as its motivation the sudden collapses of US and Euro-
pean banks early in 2023. The chapter provides a forensic analysis of the 
causes of the troubles and, by analyzing a sample of 75 EU banks and 89 
US banks from 2005 to 2024, it identifies important differences in regula-
tions and profitability between the United States and Europe. The chapter 
includes an empirical analysis of factors affecting the probability of default 
for the two samples of banks and discusses the implications of the results.

Chapter 10 analyzes the effectiveness of the post-GFC restructuring 
programs, particularly those aiming to reduce NPL portfolios and incen-
tivizing banks to extend loans in general and corporate loans in particular. 
The empirical analysis covers the period from 2014 to 2022. The evidence 
shows that the methods of restructuring low-quality loan portfolios and 
the intensity of measures used were an important determinant not only for 
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the change in the quality of the loan portfolio, but also in extending bank 
lending to the economy, particularly the corporate loans. The chapter en-
dorses a positive role for public involvement in reducing bank fragility and 
resolving obstacles to the efficient allocation of credit.

To conclude, this book offers new and fresh perspectives of analysis on 
emerging risks (climate, pandemic) and their effects on bank performance 
and sustainability, alongside cross-country analyses on financial regulation 
and accounting frameworks and their impacts on bank lending, financial 
stability, and bank performance. Other contributions analyze corporate 
governance dynamics, the efficiency of financial markets, and M&A ac-
tivity mostly with reference to European countries. The book chapters 
raise crucial issues and challenges for bank managers, financial regulators, 
and stakeholders of the financial industry. The way they act and interact 
will significantly affect the value creation process, business models, and 
the stability and sustainability of the banking industry. For these reasons, 
the audience of this book is not limited to banking and finance schol-
ars, but also includes policymakers, students, and financial practitioners, 
who wish to explore how financial institutions are facing incredibly signif-
icant challenges under turbulent economic, financial, and environmental 
conditions.
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CHAPTER 1

Impact of COVID-19 on European  
Real Estate Investment Trusts

The Role of Property Type, Localization,  
and Diversification

Licia Ferranna, Giorgio Stefano Bertinetti,  
and Gloria Gardenal

1.1  I  ntroduction

The real estate sector has been one of the most affected by the COVID-19 
pandemic and one of the last to recover (Wen and Arbogast 2021; Canton 
et al. 2021). The implementation of lockdowns and social-distancing 
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policies has undermined tenants’ rental payment capacities (Akinsomi 
2021), resulting in a reduction in cash flow for those real estate com-
panies that derive most of their revenue from renting properties. High 
uncertainty about rental income and increased risk-aversion behavior 
resulted in higher risk premia and declining property values (Duca et 
al. 2020). In the commercial real estate sector, the effects of confine-
ment measures have been heterogeneous across property types (Balemi 
et al. 2021). For example, buildings hosting hotels have been directly 
hit by rental reductions due to the decrease in both international tour-
ist arrivals and business travels. Similarly, real estates with retail activities 
have suffered the restrictive policies because they needed to provide in-  
person services. In many offices instead employees were able to offer the 
required services by teleworking from home. Therefore, office buildings 
have remained vacant, and the effective experience of remote working has 
cast some doubts on the future of office space demand. However, manufac-
turing activities have continued their production with fewer problems, and 
storage and logistics spaces have been busy all over the pandemic period.

In the paper, we endeavor to assess how much the shock of COVID-19 
has been transmitted to the returns of real estate companies through their 
asset base, considering that the intensity of the sanitary emergency has been 
heterogeneous across European territory—with the number of positive 
cases that have varied from region to region—and heterogeneous across 
sectors and real estate types—with some economic activities and profes-
sions more vulnerable than others. We evaluate the significance of synthetic 
measures of firms’ pandemic-related risk by means of indices that measure 
the degree of sectoral vulnerability to the diffusion of the virus. For this, 
we followed Sanchez et al. (2020), Dingel and Neiman (2020), and Avdiu 
and Nayyar (2020) who suggested to divide jobs into three categories: 
those that are essential, those that can be done from home, and those that 
require face-to-face interactions to be performed. For each economic sec-
tor (following the Ateco 2007 sector classification), the authors associate a 
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percentage that indicates the share of workers that satisfy the criterion. By 
linking each property type to its most likely economic sector, it is possible 
to derive measures of essentiality, tele workability and face-to-face interac-
tivity for each property type. Stock returns of real estate companies may also 
be influenced by the economic specialization of the surrounding region 
(Coulson et al. 2020; Bai and Zhu 2018). Among the others, Coulson 
et al. (2013) show that housing prices are significantly driven by certain 
locally concentrated industries. The same may apply to commercial prop-
erties. Therefore, we rely on the concept of economic base1 (Hoyt 1954; 
North 1955; Tiebout 1956) to understand whether the occupational com-
position of the regional economy, in which Real Estate Investment Trusts 
(REITs) own properties, is important for the performance of real estate 
companies. Finally, we test whether environmental, social, and governance 
(“ESG”) scores may have mitigated the COVID-19 shock (Broadstock  
et al. 2021; Demers et al. 2021; Engelhardt et al. 2021).

Since the beginning of the pandemic, many studies have tried to dis-
entangle market reactions to the spread of coronavirus disease by looking 
at firm-level returns. For example, Ding et  al. (2021) try to determine 
the relationship between corporate characteristics and the performance of 
stock returns to COVID-19 cases; Ramelli and Wagner (2020) exploit the 
exogenous shock due to the pandemic outbreak to identify the drivers of 
firm value; He et al. (2022) analyze Chinese firms’ exposure to COVID-19 
and they observe that a lower COVID exposure is associated with higher 
cash holding. Other studies instead focus on index-level returns: Gormsen 
and Koijen (2020) use the S&P 500 for the United States, the Euro Stoxx 
50 for European Union, and the Nikkei 225 for Japan; Doko Tchatoka  
et al. (2022) examine Morgan Stanley Capital International (MSCI) market 
index data, while Szczygielski et al. (2022) analyze the reaction of industrial 
groupings. In the real estate sector, several studies evaluating the effects of 
COVID-19 concentrated on the housing market (Zhao et al. 2020; Layser 
et al. 2020; Gupta et al. 2022) even at the regional level (Del Giudice et al. 
2020; Allen-Coghlan and McQuinn 2021; Duca et al. 2021; Zhang et al. 
2023). D’Lima et al. (2022) were the first to document the effect of the 

1 According to the theory of the economic base (Hoyt 1954; North 1955; Tiebout 1956), 
in a regional economic system it is possible to distinguish between: (1) “basic” activities, 
which are addressed to an external demand, and (2) “nonbasic” activities, which are locally 
provided services that strictly depend on their growth on the level of basic activities. The first 
group identifies the sectoral specialization of the area and basic activities are also determinant 
for the occupational growth of the nonbasic activities via sectoral interdependencies.
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disease spread on US residential property transactions, highlighting a signif-
icant decrease in sales and a modest decrease in prices in densely populated 
locations. Liu and Su (2021) found that the diffusion of teleworking has 
shifted the US demand for houses away from dense neighborhoods. Turning 
to commercial properties, most of the studies look at index-level returns 
(Gherghina et al. 2021 for Romania, Chong and Phillips 2022 with the esti-
mation of the impact of COVID-19 on REITs’ index returns in the absence 
of fiscal and monetary policies). For example, Van Dijk et al. (2020) ana-
lyze the performance of Real Capital Analytics (RCA) Commercial Property 
Price Indexes for eight major US metro markets; Gholipour et al. (2021) 
consider the effect of market participants’ perceived uncertainty on both 
REITs and commercial property price index for the United States. Among 
those looking at real estate sub-sectoral indexes, Akinsomi (2021) found 
that the top three REIT sector losers in the United States are lodging/
resort, retail, and office; Hoesli and Malle (2021) for the European Union 
conclude that retail and hospitality properties (and to a lesser extent office 
buildings) have been affected the most by COVID-19, while the residential 
and industrial sectors have been less affected by the crisis. Ling et al. (2020) 
are the first to evaluate the effect of the pandemic on stock returns in the 
real estate market through the firm’s underlying assets. The authors relate 
US REITs’ abnormal returns to a weighted average of daily growth rates 
of COVID-19 cases in the counties in which the REITs own properties. 
By distinguishing between commercial real estate sectors, they show that 
hospitality and retail trade are those that have had the poorest performance. 
Similarly, Xie and Milcheva (2020) studied the Hong Kong case by consid-
ering the proximity of real estates to infections in the early stage of the pan-
demic. The results show that REITs with properties within two miles from 
a COVID-19 case have a 0.02% lower return the day after the disclosure 
of the case. Milcheva (2022) analyzed the variation in the risk–return rela-
tionship before and after the outbreak of COVID-19 in the United States, 
Singapore, Hong Kong, and Japan. She found that the spread of the disease 
is associated with an increase in risk and a decrease in returns, which makes 
the risk–return relationship negative, especially in the United States. The 
most affected sectors are retail and accommodation in the United States 
and offices in Asian countries. Cai and Xu (2022) distinguished the conse-
quences of COVID-19 from that of recessions, finding that the latter had 
negatively affected office and residential REITs’ returns while the former 
had a positive influence on industrial REITs’ returns. Finally, other studies 
have evaluated firm-level exposure to pandemic even by relying on different 
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measures. For example, Allan et al. (2021) evaluate the impact of the 
COVID-19 pandemic on commercial property rent dynamics in the Asia-
Pacific region, finding that rents had a decline of approximately 15% during 
the first 6 months of 2020. The most severe drops are associated with real 
estates located in areas with more COVID-19 cases.

To this literature, we made several original contributions. First, while 
most of the studies look at the United States or Far East context, we focus 
on the European context for which evidence is scarce and confined to index-
level returns. Second, we construct specific measures of real estate compa-
nies’ vulnerability to evaluate the risk associated with COVID-19 diffusion. 
On this issue, Wang and Zhou (2021) limited their analysis to the impact of 
face-to-face interactions. Finally, we evaluate the importance of the regional 
economic base for real estate firms’ performance and the importance of ESG 
scores. The remainder of the paper is structured as follows: Sect. 1.2 describes 
the empirical methodology followed and the data that have been used, Sect. 
1.3 analyzes the empirical results, and Sect. 1.4 concludes the paper.

1.2  E  mpirical Methodology and Data Description

The empirical analysis evaluates the consequences of the diffusion of 
COVID-19 on the returns of the real estate sector. To achieve the aim, we 
consider the performance of 60 REITs, which (a) are among the constit-
uents of the S&P Developed REIT Index and (b) have their headquarters 
in one of the European countries,2 in the period between March 2020 
and December 2021.

To evaluate the impact of COVID-19 exposure on firm-level stock 
returns, we adopt an event study methodology (Fama et al. 1969) accord-
ing to which the effect of an event on stock prices is measured by the 
difference between the expected and the actual return, which is called 
abnormal return. As expected returns are not observed; they need to be 
estimated. In the empirical analysis, the expected return model that is 
implemented is the market model according to which the return on stock 
i at time t (Ri,t) is determined by the return on the market at time t (Mt). 
The relationship is supposed to be linear, as in Eq. 1.1:

	 Ri,t = αi +βiMt + εi,t	 (1.1)

2 Europe is intended as the geographic region; therefore, REITs based in the United King-
dom are included in the analysis.
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which is estimated for a reference period, preceding the event to be 
evaluated, to obtain the estimated relationship for normal returns. In our 
case the reference period lasts from January 3, 2019 to December 31, 
2019, and the reference market is represented by the STOXX Europe 600 
Index. Data on stock prices are obtained from the Bloomberg database, 
and daily returns are calculated as log differences of day-to-day last prices. 
Subsequently, expected returns are computed for the period of interest by 
using the previously estimated parameters α̂i and β̂i, as in Eq. 1.2:

	 ERi,t+k = α̂i + β̂iMt+k 	 (1.2)

Finally, abnormal returns for the period t+ k are derived as the differ-
ence between actual stock returns (Ri,t+k) and normal returns that have 
been predicted in the previous step (ERi,t+k), as in Eq. 1.3:

	 ARi,t+k = Ri,t+k – ERi,t+k	 (1.3)

Estimated daily abnormal returns are the dependent variable in the sec-
ond step of the empirical analysis, where we evaluate the significance of a 
set of explicative variables through linear regressions estimated using the 
OLS methodology. The period examined extends from March 2, 2020 
to December 31, 2021; therefore, our sample includes data for 60 equity 
REITs examined for 480 (working) days, for a total of 28,740 observa-
tions. We proceed starting from a baseline regression and gradually includ-
ing more independent variables.

In the baseline regression we investigate the effect of regional COVID-
19 daily growth rates on the REITs’ returns of the day after. The growth 
rate of confirmed COVID-19 cases is computed at the Nomenclature of 
Territorial Units for Statistics (NUTS) 3 level,3 by relying on the data col-
lected by Naqvi (2021)4 for the publicly accessible COVID-19 European 
regional tracker. To assign, for each point in time, unique values of REITs’ 
vulnerability to COVID-19, we compute a measure of REITs’ exposure 
to COVID-19 which is a geographically weighted average of the growth 
rates obtained by multiplying the NUTS 3 growth rates of COVID-19 

3 The NUTS classification is a hierarchical system for dividing up the economic territory of 
the EU and the United Kingdom. NUTS 3 regions correspond to the lower tier.

4 Data on daily COVID-19 cases at the subnational level for European countries are avail-
able at https://github.com/asjadnaqvi/COVID19-European-Regional-Tracker
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with the percentages of portfolio allocated in each NUTS 3 (GeoCovid). 
Figure 1.1 reports the evolution of geographically weighted growth rate 
of COVID-19 for the period March 2020–December 2021.

Data about companies’ real estate portfolios are manually collected 
using information available in the annual reports. In particular, we com-
piled the list of real estate properties, reporting geographical location and 
type of property. The percentage of property portfolio located in each 
NUTS 3 is computed in terms of sizes (sqm) of real estate present in each 
NUTS 3 at the end of 2019. The total number of properties belonging to 
the sixty REITs considered in the analysis is 5,252.5 Figure 1.2 represents 
the geographic extent of the analysis.

Data on the geographic localization of the real estate properties are col-
lected at the NUTS 3 level. In the map, NUTS 3 regions with real estate 
belonging to the portfolios of the REITs considered in the analysis are col-
ored in gray. Most of the properties are in Western Europe. In particular, 
the countries involved in the analysis are Austria, Belgium, Czech Republic, 
Denmark, France, Germany, Ireland, Italy, Luxembourg, the Netherlands, 
Norway, Poland, Portugal, Romania, Slovakia, Spain, Sweden, and the 

Fig. 1.1   GeoCovid evolution March 2020–December 2021

5 One REIT (LAND LN equity) does not report the full list of real estate belonging to its 
portfolio; in this case we considered only the top ten real estates.
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UK. In the baseline regression we use GeoCovid reported on day t–1 as a 
predictor for REITs’ stock returns on day t, in order to test the hypothesis 
that news related to the diffusion of COVID-19 in the NUTS 3 in which 
REITs own properties has an effect on abnormal returns.

Subsequently, we investigate the role played by property types in 
determining the gap between actual and expected returns. The baseline 
regression is then enriched to account for diverse reactions across prop-
erty types, that we derive from companies’ annual reports. As discussed 
in the Sect. 1.1, REITs focused on different property types that experi-
enced substantial variations in returns both before and after the onset of 
the pandemic. Figure 1.3 reports the distribution of property types across 
companies’ portfolios.

Fig. 1.2   Geographical location of real estate properties
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Retail trade represents the most diffused type of property (30.7% of 
the total number of observations) followed by offices (22.6%). The least 
represented sectoral activities are those related to the arts, entertainment, 
and recreation (0.4%), as well as the accommodation and food services 
(3.3%). Types of properties are classified into nine categories: manufactur-
ing, transportation and warehousing, offices, student residences, housing, 
retail trade, healthcare and social assistance, accommodation and food ser-
vices, and arts entertainment and recreation. The significance of property 
type in explaining abnormal returns is tested in a second regression, where 
we include dummies for each category.

In the empirical analysis we also assess the relevance of the economic 
structure of the region in which the REITs own real estate properties. In 
order to identify which economic sectors represent the economic base of 
the NUTS 2 region surrounding the NUTS 3 in which REITs own real 
estate properties, we use the criterion of the location quotient, according 
to which a sector is considered as “basic” activity if the number of jobs 
(relative to the total number of jobs in the region) in that sector is higher 
than the corresponding national average. For each possible “basic” sector 

Fig. 1.3   Composition of property portfolios by type of activity
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considered in the analysis (industry, trade, transport, and services), the 
location quotient (LQsj) is equal to

	
LQsj =

(
Esj
Ej

)

(
Esn
En

)
	

(1.4)

where j, s, and n define, respectively, the sector, the region (NUTS 
2), and the nation under analysis, and E  denotes the number of employ-
ees. If the ratio is greater than one, then there is a surplus of produc-
tion, and the sector represents an economic base for exports. For the 
economic activities identified as “basic,” the number of jobs exceeding 
the national average indicates the strength of the sector. In the empirical 
analysis we calculate the sectoral composition of the employment surplus 
of the regions (NUTS 2) in which REITs own real estate properties and 
then we compute for each REIT weighted averages based on the percent-
ages of portfolio allocated in each NUTS 2. We evaluate the significance 
of the economic base in explaining abnormal returns in the third ver-
sion of the model.

 Finally, to investigate property-type specific effects of GeoCovid, we 
augment the model with variables that result from the interaction between 
GeoCovid and the property-type dummies. The resulting interaction vari-
ables allow us to determine the different impacts of GeoCovid depending 
on the types of real estate properties in the REITs’ portfolios. For exam-
ple, for the category Accommodation and food services, the estimated coef-
ficient associated with the corresponding interaction variable expresses the 
difference in the impact of GeoCovid between the hospitality and the 
nonhospitality type of property.

 We repeat the steps of the analysis using three indexes of COVID 
vulnerability in place of property type. The indexes refer to the degree of 
essentiality of the jobs, the possibility of teleworking, and the necessity of 
face-to-face interactions to perform the activity. The first measure, devel-
oped by Sanchez et al. (2020), indicates the percentages of jobs consid-
ered essential in each economic sector of the NACE 1 classification6 (Ess). 
For some categories, such as Public Administration, Human Health and 
Social Work Activities, and Water Supply, 100% of the jobs are supposed 
to be essential; on the other hand, other sectors have been considered as 

6 Sanchez et al. (2020), table 2, p. 2.
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nonessential at all. The latter comprise, for example, Arts, Entertainment, 
and Recreation, Accommodation, and Food Service Activities. We recon-
duct Sanchez et al. (2020) percentages to sectoral activities associated with 
the property types considered in the empirical analysis. Once we determine 
the rate of essential jobs for each type of property, we compute for each 
REIT the proportion of essential jobs performed in the portfolio’s real 
estate properties. The second measure of COVID-related risk exposure 
concerns the possibility of teleworking (Tel). Dingel and Neiman (2020) 
quantify the fraction of employees that are in teleworkable occupations 
for each economic sector in the NAICS two-digit classification.7 There is 
significant variation across occupations. For example, office workers are 
largely able to work from home while transport, construction, and pro-
duction workers cannot. As before, we adapt the information to sectoral 
activities associated with the property types considered in the empirical 
analysis and we compute for each REIT the proportion of teleworkable 
jobs performed in the portfolio’s real estate properties. The same proce-
dure is adopted for the third measure, which is related to the necessity 
of face-to-face interactions with other workers or with customers to best 
perform the job. To determine an index of interactions intensity applied to 
the NAICS two-digit economic sectors, Avdiu and Nayyar (2020)8 con-
sidered the necessity of (a) establishing and maintaining personal relations, 
(b) assisting and caring for the others, (c) working directly with the public, 
and (d) selling or influencing purchases. Although the measure of interac-
tion intensity (FtoF) may seem similar to that of teleworkability, for some 
sectors the two indicators differ. For example, many jobs in manufacturing 
require physical presence in the workplace but do not require much face-
to-face interaction. On the contrary, teaching is likely to be carried out 
electronically, but it requires a strong component of interaction between 
teacher and student, and this may have influenced the performance of 
student residences.

 As control variables, we use quarterly accounting data, obtained from 
the Bloomberg database. In particular, we consider determinants of daily 
stock returns reported in previous studies (e.g., Ling et al. 2020; Milcheva 
2022). Leverage refers to financial leverage, and it is calculated as average 
total assets divided by average total common equity; Tobin’s Q is the ratio 
of the market value of a firm to the replacement cost of the firm’s assets. 

7 Dingel and Neiman (2020), table 3, p. 8.
8 Avdiu and Nayyar (2020), figure 1, appendix A.
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The numerator is the sum of market cap, total liabilities, preferred equity, 
and minority interest; the denominator is total assets. Assets indicate the 
size of the REIT and are the total of all short- and long-term assets as 
reported on the balance sheet; Cash is the sum of cash and cash equivalents 
divided by lagged total assets; LagRet are REITs’ returns in the last quar-
ter of 2019. We also include two Herfindahl–Hirschman kind of indexes 
to account for firms’ degree of concentration related either to the type of 
property (SecHHI) or to the geography (NutsHHI). Finally, we use as con-
trol variables three indicators of economic prosperity at the national level 
as industrial production (IndProd), unemployment (Unempl), and exports 
(Exp) and Bloomberg ESG (Environmental—BESGENV, Governance—
BESGGOV, Social—BESGSOC) scores.

1.3  E  mpirical Results

The results of the baseline regression are reported in the first column  
of Table 1.1, where we investigate the effect of regional COVID-19 daily 
growth rates (GeoCovid) on abnormal returns on the following day.

The findings are in line with expectations: the estimated coefficient 
for GeoCovid is negative and highly significant: returns react negatively 
to the spread of the virus in regions where REITs own real estates. In 
the second column of Table 1.1, we investigate the reaction of REITs’ 
returns to different property types in the period of COVID-19 diffusion. 
Three categories present a significantly negative sign, while another four 
have experienced positive returns in the pandemic period. The former 
group includes real estates dedicated to arts, entertainment, and recre-
ation activities, retail trade, and offices; the latter comprises buildings 
with healthcare and social assistance functions, or real estates used for 
manufacturing, transportation, and warehousing. Finally, housing has 
maintained positive returns, although poorly significant. Column (3) of 
Table 1.1 presents the estimation results of the regression in which we 
introduce the three indexes of COVID vulnerability, essentiality (Ess), 
teleworkability (Tel) and interaction intensity (FtoF) in place of property 
type. The results indicate that, during the sanitary emergency, the own-
ership of real estates in which highly teleworkable activities were con-
ducted revealed to be harmful to stock returns. The same applies to those 
activities which need face-to-face interaction to be performed. While the 
former category may be associated with office work, the latter well rep-
resents retail trade. As noted with the previous estimates, offices and shops 
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have suffered during the pandemic period. However, less teleworkable 
and in need of face-to-face interactions activities have performed better 
during COVID-19 spread. This is the case with manufacturing activities 
and warehousing. Finally, real estate where essential jobs were performed 
experienced significantly positive returns. Healthcare and social assistance 
belong to this class of activities.

Table 1.1   Column 1: Baseline results—abnormal returns and geographically 
weighted COVID-19 growth. Column 2: Extended regression 1a—abnormal 
returns and property types. Standard errors clustered at firm level. Column 3:  
Extended regression 1b—abnormal returns and vulnerability

Variables

(1)
Abnormal 

returns

(2)
Abnormal 

returns

(3)
Abnormal 

returns

GeoCovid −1.831*** −1.838*** −1.837***
    (0.337)     (0.339) (0.338)

Accommodation and food services −0.020
    (0.019)

Arts, entertainment, and recreation 
activities

–0.042*
     (0.021)

Healthcare and social assistance   0.024*
    (0.014)

Retail trade −0.033**
    (0.013)

Manufacturing   0.069***
    (0.020)

Transportation and warehousing        0.078***
    (0.017)

Offices −0.034**
    (0.015)

Student residences         0.001
    (0.0138)

Housing         0.033*
    (0.019)

Tel −0.180*
 (0.028)

Ess     0.053***
 (0.015)

FtoF −0.129***
 (0.025)

Constant −0.024*** −0.019    0.084***
    (0.009)     (0.014)  (0.024)

Observations 28,740 28,740   28,740
R2    0.042   0.043     0.043

***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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The influence of different local economic structures in determining 
REITs’ performances, as well as the impact of their financial characteris-
tics, is investigated in Table 1.2.

The first column reports the estimation results when the property type 
dummies are included in the analysis; in the second column the binary vari-
ables are substituted with vulnerability indicators. In both cases, the coeffi-
cient of the main variable of interest, GeoCovid, is significant and maintains 
the expected negative sign. For what concerns the economic base, REITs 
surrounded by regions with commercial specialization, were favored during 
the pandemic period. The reason behind this result may be that regions 
highly specialized in commerce tend to be more residential than regions 
with, for example, an industrial specialization, where the retail trade may 
have been replaced by e-commerce, favoring warehouses. Control variables 
related to the economic dimension are industrial production, unemploy-
ment, and exports. The former and the latter have significant coefficients, 
both positive. The other covariates, Tobin’s Q, Leverage, Asset, LagRet, 
Cash, NutsHHI, and SecHHI, are all not significant except for the sum of 
cash and cash equivalents divided by lagged total assets. In the second ver-
sion of the analysis, when vulnerability indexes substitute property types, 
also the two Herfindahl–Hirschman indexes are slightly significant.

Subsequently, we determine property-type specific effect of GeoCovid 
by augmenting the previous models with interaction variables resulting 
from GeoCovid multiplied by property type dummies (Table 1.3, Column 
1) or vulnerability indicators (Table 1.3, Column 2).

The estimated coefficients indicate the difference in the impact of 
GeoCovid between the category of interest and the other categories. 
Reading Column 1 of Table 1.3, the specific impact of COVID-19 on 
retail trade is negative, while GeoCovid has been beneficial for the health-
care sector and the transportation and warehousing activities, maybe due 
to the significant increase in e-commerce experienced in the pandemic 
period. Looking at the second version of the model, with vulnerability 
indexes instead of property types, it turns out that the more teleworkable 
and highly interactive the activities are, the more they have been damaged 
by the spread of the virus.

Finally, we restrict our sample to those REITs with Bloomberg ESG 
(Environmental—BESGENV, Governance—BESGGOV, Social—
BESGSOC) scores and we evaluate their impact in determining abnor-
mal returns during the pandemic period. Table 1.4 presents the results. 
REITs with higher scores in social activities have been rewarded during 
the pandemic period.
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Table 1.2   Abnormal returns and geographically weighted COVID-19 growth. 
Economic structure and financial controls included. Column 1: Dummies for 
property types included. Column 2: Vulnerability indexes included. Standard 
errors clustered at firm level

Variables
(1)

Abnormal returns
(2)

Abnormal returns

GeoCovid −1.309*** −1.293***
(0.382) (0.379)

EB_industry 0.014 0.008
(0.043) (0.035)

EB_trade 0.223** 0.195**
(0.108) (0.086)

EB_transport 0.067 0.049
(0.059) (0.049)

EB_services 0.007 0.008
(0.046) (0.044)

IndProd 0.005*** 0.005***
(0.002) (0.002)

Unempl −0.003 −0.001
(0.004) (0.003)

Exp 0.002*** 0.002***
(0.001) (0.001)

Tobin’s Q −0.041 −0.098
(0.063) (0.064)

Leverage −0.014 −0.002
(0.016) (0.014)

Asset 0.002 0.001
(0.001) (0.001)

Cash 0.674** 0.680***
(0.274) (0.255)

NutsHHI 0.025 0.054*
(0.039) (0.028)

SecHHI 0.050 0.052*
(0.040) (0.027)

LagRet 0.001 0.001
(0.001) (0.001)

Constant −0.667*** −0.470***
(0.182) (0.162)

Property types’ dummies Yes No
Vulnerability indicators No Yes
Observations 28,740 28,740
R-squared 0.043 0.043

***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table 1.3   Abnormal returns and geographically weighted COVID-19 growth. 
Interaction variables, economic structure, and financial controls included. Column 
1: Dummies for property types included. Column 2: Vulnerability indexes included.  
Standard errors clustered at firm level

Variables
(1)

Abnormal returns
(2)

Abnormal returns

GeoCovid −1.089* −0.714
(0.592) (0.702)

Accommodation*GeoCovid 0.018
(0.016)

Entertainment*GeoCovid −0.028
(0.019)

Healthcare*GeoCovid 0.025***
(0.009)

Retail*GeoCovid −0.015*
(0.008)

Manufacturing*GeoCovid 0.010
(0.007)

Transportation*GeoCovid 0.018***
(0.006)

Offices*GeoCovid −0.007
(0.007)

Student*GeoCovid −0.005
(0.010)

Housing*GeoCovid 0.003
(0.006)

Tel*GeoCovid −0.033***
(0.011)

Ess*GeoCovid 0.037***
(0.009)

FtoF*GeoCovid −0.0257***
(0.009)

Constant −0.657*** −0.450***
(0.182) (0.151)

Property types’ dummies Yes No
Vulnerability indicators No Yes
Control variables Yes Yes
Observations 28,740 28,740
R-squared 0.045 0.045

***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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1.4  C  onclusions

The paper investigates the transmission of COVID-19 shock to the 
returns of real estate companies through their asset base. Results show 
that day-after returns are negatively related to the spread of the virus in 
regions where REITs own properties. The effect of COVID-19 shock has 
been heterogeneous across property types with some economic activities 
and professions more vulnerable than others: real estates dedicated to arts, 
entertainment, and recreation activities, retail trade, and offices have suf-
fered the most in the pandemic period. However, properties comprising 
buildings with healthcare and social assistance functions, or real estates 
used for manufacturing, transportation, and warehousing, have reacted 
positively to the sanitary emergency. Moreover, lower stock returns are 
associated with the ownership of real estates in which highly teleworkable 
or interactive activities were conducted. The type of economic base of the 
region where REITs own properties contributed to determine variations 
in returns: regions highly specialized in commerce were favored during 
the pandemic. Finally, REITs with higher scores in social activities were 
rewarded during the pandemic period.

Table 1.4   Abnormal returns and geographically 
weighted COVID-19 growth. The role of ESG scores. 
Economic structure and financial controls included. 
Dummies for property types included

Variables Abnormal returns

GeoCovid −2.106**
(0.769)

BESGENV −0.003
(0.021)

BESGGOV −0.011
(0.014)

BESGSOC 0.033***
(0.010)

Constant −1.117***
(0.364)

Observations 13,412
R2 0.006

***, **, and * indicate statistical significance at the 1%, 5%, and 10% 
levels, respectively.
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