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Abstract

We quantify the impact of the Covid-19 pandemic on the housing demand of Italian households
by exploiting a unique dataset on the universe of weekly housing sales advertisements taken
from Immobiliare.it, a popular online portal for real estate services in Italy. We observe high-
frequency and house-specific measures of online search activity of potential home buyers. We
find that the pandemic generated a large increase in interest for houses located in areas with a
lower population density, mainly driven by a significant shift in demand towards larger, single-
family housing properties, with outdoor spaces. Work-from-home is the main driver of the
changes in housing demand, while epidemiological conditions did not play a significant role.
This suggests that these new housing trends could be long-lasting legacies of the pandemic.
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Very many, both men and women, abandoned their own city, their own houses and

homes, their kinsfolk and possessions, and sought the country seats of others, or, at the

least, their own, as if the wrath of God, being moved to punish the iniquity of mankind,

would not proceed to do so wheresoever they might be, but would content itself with

afflicting those only who were found within the walls of their city. [...]

There may we hear the small birds sing, there may we see the hills and plains clad all in

green and the fields full of corn wave even as doth the sea [...] For that, albeit the

husbandmen die there, even as do the townsfolk here, the displeasance is

there the less, insomuch as houses and inhabitants are rarer than in the city.

G. Boccaccio, Decamerona

aGiovanni Boccaccio, Decameron, Day I, translated by John Payne.

1 Introduction

The well-known Decameron by the 14th-century Italian writer Giovanni Boccaccio took inspi-

ration from the diffusion of the Black Death in Florence in 1348. In the story, a group of young

men and women shelter in a secluded villa outside the city to escape the epidemic, benefiting

from the natural beauties and the isolation of the countryside.

The outbreak of the Covid-19 pandemic in the first months of 2020 put unexpectedly the

modern world in a situation not so dissimilar from the medieval plague-ridden Florence described

by Boccaccio. It is not implausible that households have revised their housing choices, influenced

by the fear of contagion and the restrictions introduced by the governments. Compared to the

medieval Florence, however, there are also notable differences: many people experienced working

from home arrangements for the first time and for a prolonged period, as well as new ways of

spending their income (e.g. e-commerce, pay-TV and so on). Such factors, possibly both those of

ancient memory and the most recent ones, severely affected the housing market, with potentially

long-lasting consequences on the distribution of wealth and the organization of cities. A recent

stream of works shows that in the US house demand in suburbs and rural areas outperformed

that in larger cities (Liu and Su, 2020; Gupta et al., 2021; Bloom and Ramani, 2021), reversing

the pre-pandemic trend. A similar pattern has also been observed in other countries, for example

the UK (Bricongne et al., 2021) and Italy.

The aim of the paper is to quantify the impact of the epidemic on housing demand, with

respect to both the physical characteristics of the houses and their location, and identify the

drivers; this is key to assess whether these changes will be transitory or permanent. The housing

market provides an interesting setting to understand how households perceive the persistence of
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changes in their habits over the next few years.1 Moreover, structural modifications in housing

demand could have radical consequences for the organization of cities, one of the major sources

of growth and innovation (Glaeser, 2011).

We focus on the Italian market. In Italy the epidemic spread from the end of February 2020

and the government enacted a strict countrywide lockdown until May; in the autumn, the coun-

try underwent a second wave of infection which the government addressed with differentiated

restrictions across the country. Over this period, the fear of infection was widespread, according

to consumer surveys. Furthermore, the pandemic induced a surge in working from home. Em-

ployers (and employees) learned that a significant share of jobs could be done remotely: indeed,

this share increased ten-fold in the private sector and almost fifteen-fold in the public one.2 All

these factors probably affected the housing preferences of households and made their current

homes inadequate for their new needs, thereby boosting housing demand. Indeed, official data

show that the dramatic fall in housing transactions in the first half of the year was followed by

a sharp rebound, especially in small municipalities (Figure 1).

Figure 1: House sales in Italy
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Source: our calculations based on data from OMI. Notes: For panel (a) data are seasonally adjusted and
represented as an index equal to 100 in 2011. In 2019 housing transactions in NUTS-3 capitals accounted
for 34 per cent of total transactions; in 2020 their share decreased to 32 per cent.

1On the one hand, housing demand is highly responsive to cyclical macroeconomic drivers, such as household income
and mortgage interest rates. On the other hand, housing demand factors in long-term considerations, as buying a
house is one of the most significant and infrequent economic choices for a household, and it is hardly reversible in the
short-term due to the illiquidity of real estate assets.

2For Italy, Depalo and Giorgi (2021) estimate that the percentage of employees in the private sector working from
home rose to 14.4 per cent in the second quarter of 2020 from 1.4 per cent one year before. The expansion was even
sharper in the public sector, to 33 per cent from 2.4 per cent the same period (Giuzio and Rizzica, 2021). On the
employers’ side, Basso and Formai (2021) report that more than 80 per cent of private firms resorted to this working
arrangement in 2020, compared with less than 30 per cent the year before.

3



Compared with the existing literature, we exploit a unique dataset, collecting the universe of

housing sales advertisements (ads) provided by Immobiliare.it, the most popular online portal

for real estate services in Italy. For each ad we have detailed information about the physical

characteristics, location and asking price of the dwelling. Importantly, we have direct evidence

on the interest of potential buyers for each dwelling, as we observe the number of views (clicks)

and how many times the seller has been contacted by a potential buyer through the website

(contacts). This information is updated weekly, thus making possible timely analyses of shifts in

households’ searching activity in the housing market in connection with the evolution of health

conditions and local government restrictions. Clicks tell us where and what people are looking

for, while contacts tell us which houses potentially suit the preferences of home buyers. We

complement this evidence with information from the Italian Housing Market Survey (IHMS), a

quarterly survey on a large sample of real estate agents, which represent the more traditional

mean for searching and purchasing a house.

The empirical analysis shows a sudden significant shift in housing demand right after the

outbreak of the pandemic, regarding both the physical characteristics and the locations of the

houses. Although in the second half of 2020 housing demand increased almost everywhere and

in all market segments, its intensity has been heterogeneous. Without controlling for changes

in demand for certain physical characteristics of the dwellings, we find that search activity in

municipalities classified as rural areas, measured in terms of ad views, increased by 11 percent-

age points more than in cities. The propensity for potential buyers to contact the seller rose

significantly for larger homes, single-family properties, and dwellings with an outdoor space.

By jointly considering the shifts in demand for both physical and location characteristics, we

find that the increasing demand in less densely populated locations is largely driven by dwelling

characteristics. Thus, moving out of large cities is mainly due to the interest in housing proper-

ties that are less available or excessively expensive in urban areas, like the presence of a private

garden.

Then we investigate the role of three possible transmission channels from the pandemic

to housing demand: the fear of contagion (like in the Decameron), the government mandated

restrictions and structural changes in work arrangements, such as the extended possibility of

remote working. To do so we exploit detailed data on epidemiological conditions at the local

level and the peculiar institutional setting that was in place in Italy in the last quarter of 2020.

From early November 2020, restrictions were imposed at the regional level depending on regional

indicators about overall epidemiological conditions and hospital capacity.3 Therefore we are able

to identify the impact of epidemiological conditions by exploiting their intra-region heterogeneity

at weekly frequency. The effects of containment measures can be assessed by using the sequence

3Italy is divided into 20 regions (NUTS-2 regions) and 107 provinces (NUTS-3 regions).
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of policy measures imposed on different regions at different points in time, controlling for the

local spread of the epidemic. Finally, we use data from the Labour Force Survey to study

the impact of work-from home. To address potential concerns about the endogeneity of the

change in work-from-home derived from the corresponding question in the survey, we adopt an

instrumental variable (IV) approach. Our instruments are the share of ICT and financial workers

and the share of workers with a bachelor degree at the province level before the pandemic.

We find that the impact of epidemiological conditions is negligible, whereas that of contain-

ment measures is larger, implying a significant re-composition of housing demand, especially

under the more restrictive policy regime. However, the estimated impact of containment mea-

sures may encompass the effects of other related factors, such as remote working. Indeed, we

show that work-from-home is the single most important driver of the shifts in housing demand,

even after controlling for income and wealth effects at the local level. Overall, our results sug-

gest that the Covid-19 pandemic created mismatches between some households and their current

homes, likely because they have re-defined their priorities in terms of housing arrangements and

commuting distance to the workplace. Our analysis further suggests that the housing market

trends observed since the outbreak of the pandemic may be at least partly permanent, as recent

surveys indicate that the share of employees working from home should remain substantially

higher than before the pandemic. This implies that there would be quite significant distribu-

tional consequences on households’ wealth and profound implications for the organization of the

cities. Such effects could be long-lasting legacies of the pandemic.

Our work is closely linked to the papers estimating the heterogeneous impact of Covid-19

on housing markets. Liu and Su (2020), Gupta et al. (2021) and Bloom and Ramani (2021)

use US housing price data at the zip code level and find a substantial reallocation of housing

demand away from congested city centres towards residential areas in the outskirts related to

the possibility of teleworking. Compared to them, we have a timely and direct measure of the

interest of potential buyers for each dwelling. Then, we can disentangle the shift in demand for

house locations and for house characteristics, showing that the latter are very relevant.4 Some

recent papers analyse the informational content of online housing search activity (van Dijk and

Francke, 2018; Zhao, 2020; Piazzesi et al., 2020) but none has such detailed information on

house-specific features.

Our work also contributes to the literature on the consequences of the surge in teleworking

and its likely persistence over time (Barrero et al., 2020; Juhász et al., 2020). Our findings

are consistent with those of Stanton and Tiwari (2021): using pre-pandemic data, they show

4D’Lima et al. (2020) use micro-level data on property transactions in the US that enable them to control for house
specific features. They do not have a direct measure of housing demand and focus on the impact of shutdown orders
and re-openings on prices. Delgado Narro and Katafuchi (2020), on daily data for Japan, where the pandemic impact
was less severe, do not find any statistically significant effect of restriction orders on real estate property prices.
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that the expenditure share on housing was 7 per cent higher for households of remote workers,

reflecting the need of larger and better-quality dwellings, usually within the same urban area.

Our results are also in line with Haslag and Weagley (2021), who highlight that the broad shift

to remote work arrangements has given individuals more flexibility on where they can work

from, decreasing the shadow cost associated with work location proximity and increasing the

importance of quality of life reasons. In general, several works argue that working from home

will have a significant impact on the organization of cities (Ouazad, 2020; Brueckner et al., 2021;

Davis et al., 2021; Delventhal et al., 2021).

Finally, previous literature has examined the trade-offs between housing values and unex-

pected shocks on households’ preferences connected to health issues and climate risk (Davis,

2004; Smith et al., 2006; Hallstrom and Smith, 2005; Wong, 2008; Francke and Korevaar, 2021).

The rest of the paper is organized as follows. Section 2 describes the data. Section 3 presents

descriptive evidence on the impact of Covid-19 on the Italian housing market, using both survey

and online data. Section 4 quantifies the impact of the pandemic on housing demand and Section

5 identifies the key drivers. Section 6 concludes.

2 The data

Our primary data source is a dataset of home listings published since January 2018 on Immo-

biliare.it, the largest online portal for real estate services in Italy. This dataset covers the full

country. Immobiliare.it provides us with weekly snapshots of all ads visible on the website every

Monday. We have detailed information about the physical characteristics, the location, and the

asking price of a dwelling. We also know the date when the seller created and removed the ad.

Our sample includes about 3.1 millions of listings (see Table E.1).

Immobiliare.it provides us with key information to measure the interest of potential buyers

on each dwelling. First, we observe the number of weekly views of each ad’s web page (clicks).

Second, we know how many times in a week the seller has been contacted by a potential buyer

through the specific form on the ad’s web page or through the smartphone application (con-

tacts).5 Previous research shows that both clicks and contacts are a reliable proxy of housing

demand.6 Over time, their aggregate trend is nearly identical, and there is divergence only

since the Covid-19 outbreak (due to mobility restrictions); their pattern is also similar to that

of house sales (Figure 2).

Clicks allow us to measure potential buyers’ search activity across different geographic areas

5Figure E.1 in the Online Appendix shows the placement of the seller contact form within the ad web page.
6Pangallo and Loberto (2018) and Loberto et al. (2021) show that the listings that get more online attention from

potential buyers come off the market faster and the likelihood of the seller lowering the asking price is lower. Moreover,
higher average online attention anticipates future housing price increases.
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and market segments. However, looking to online listings do not necessarily imply that a user

wants to buy a home in the short run. Instead, contacts imply that potential buyers take

an additional action, by sending a message to the seller. Therefore, contacts measure more

accurately the interest in a particular home and signal a concrete interest in buying. Contacts

will be our preferred measure of housing search activity, but all results in this paper would be

similar if we use clicks.7

Clicks and contacts will be our measures of housing demand. Compared to standard defini-

tions of housing demand – based on actual transactions –, our approach has several advantages.

First, we have timely and high-frequency information on housing search activity. Actual trans-

actions, instead, are lagged. The property deed is usually done several weeks after the buyer

and the seller find an agreement, and possibly many weeks after the buyer started searching a

home. Second, we exploit information on both sold and unsold homes. Third, in every period

there are many more listings than transactions, and this allows us to investigate housing search

activity at very granular level. All these features of our data are crucial to: (i) assess the key

changes in housing demand, and (ii) identify the drivers of the changes in housing demand.

There is some caveat too. First, potential buyers can contact the seller by making a phone call

instead to send an email. Unfortunately, we do not observe the number of phone calls. However,

those buyers that prefer to make phone calls should have seen the web pages of the listings, and

therefore we can still keep track of them through clicks. Second, some type of potential buyers

do not use at all the Immobiliare.it platform (and, more generally, digital tools) to search for a

home (e.g., older people), preferring more traditional channels (e.g., real estate agents). Since

these buyers can have different housing preferences than those using the platform, our findings

may be biased. However previous research has shown that overall listing data available on the

Immobiliare.it platform were representative of the Italian housing market before the Covid-19

pandemic (Loberto et al., 2021). Afterwards, if any, this information should have become even

more representative of the actual housing demand, due to the sudden difficulty in visiting the

houses for sale in person and the larger propensity of real estate agents to use digital tools. As

an additional robustness we also cross check all the results based on online listings with those

of large survey on real estate agents, namely the Italian Housing Market Survey (IHMS).

The Italian Housing Market Survey is conducted at quarterly frequency since 2009 by Banca

d’Italia on a panel of about 1,400 real estate agents. The survey is unique in Europe in collecting

at high frequency agents’ opinions regarding the course of house sales, price trends compared

with the previous quarter and the short- and medium-term outlook at the local and the national

level. Since the outbreak of the epidemic, specific questions aimed at investigating its impact,

7When investigating clicks and contacts within narrow categories, their pattern could be partly different as they
reflect different steps of households’ search activity (see Appendix A). First, buyers look to many ads that are broadly
consistent with their preferences. Then, they contact only the sellers of the preferred listings.
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Figure 2: Daily clicks and contacts per ad and house sales
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Source: clicks and contacts are based on data from Immobiliare.it and are computed as ratios with
respect to the same period of the previous year. House sales are q-o-q growth rates based on OMI
data.

both in the short and in the longer-run, were included.

In our analysis we will focus primarily on two levels of spatial aggregation: commuting zones

and local housing markets. The latter are identified by OMI, a branch of the Italian Tax Revenue

Agency, as contiguous neighborhoods that satisfy strict requirements in terms of homogeneity

of house prices, urban and socio-economic characteristics, and endowment of services and urban

infrastructures.8

To identify the drivers of the changes in housing demand, we also exploit several other data

sources. We use very detailed data on local epidemiological conditions provided by Istituto

Superiore di Sanità (ISS, the Italian National Institute of Health). The information about

employment, wages and remote working is drawn from the Labour Force Survey (LFS) conducted

by Istat. We also exploit data from other data sources that capture income and wealth effects

at the province level: tax returns data diffused by the Ministry of Economy and Finance, bank

loans and deposits (Bank of Italy) and car purchases (Ministry of Infrastructures).

8Local housing markets are larger than census tracts. In Italy, there are 27426 local markets and 402678 census
tracts.
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3 The Covid-19 pandemic and the Italian housing

market

Italy was one of the European countries hit the earliest and most hardly by the pandemic. The

first Covid-19 case was officially identified on the 21st of February and since then the epidemic

gained momentum at a fast pace: in the first week of March the number of new cases per

day more than tripled and the number of daily hospitalizations increased by more than 5 times

(Figure 3a). The reaction of the Italian government was strong: on the 10th of March it enacted

a strict nationwide lockdown, as represented by the sharp rise of the Oxford Stringency Index

(Figure 3b).9 The containment measures allowed to bend the infection curve within a couple

of months: from the 4th of May, economic activities gradually re-opened. During the summer

months the spread of the virus slowed down and restrictions were eased. This tranquil period

was followed by a new surge of infections from mid-October onward. To face the second wave of

contagion, from the 6th of November the government implemented new restrictions differentiated

on a regional basis to preserve a higher level of economic activity in those territories characterized

by lower infections and hospitalization rates.

Against this background, the housing market was deeply affected by the evolution of the

health conditions and the consequent government mandated restrictions. Real estate activities

halted almost completely in March and April, during the first national lockdown. However,

following the re-opening in May, both housing prices and transactions have started to rise

strongly. The recovery was sharper in smaller municipalities, differently from the pre-Covid

trend of increasing interest towards urban areas.

These patterns suggest that the outbreak of the pandemic had strong and immediate conse-

quences on the housing choices of Italian households. Thanks to specific questions introduced

since the wave referred to the first quarter of 2020, the IHMS provides us with real-time in-

formation on agents’ perceptions about the impact of the pandemic on the real estate market,

both in the short and in the longer-run.10

According to the agents, the sudden spread of the pandemic hit hard their activity: in spring

2020 on average 42 per cent of potential buyers delayed their purchases, 22 per cent of them

canceled it altogether.11 Since the beginning of the health crisis real estate agents perceived a

change in housing demand: both potential buyers’ preferences in 2020Q2 and the transactions

that were actually intermediated in Q2 and Q3 point towards an increase in the interest for

single-family homes with outdoor spaces (Figure 4a). These houses would be somewhat larger

than those intermediated in the past by the same agencies, with lower average price per square

9For the methodology underlying the Oxford Stringency Index, see Petherick et al. (2020).
10The Covid-19 related questions in the IHMS are summarized in Section D.1 of the Online Appendix.
11See Figure D.1 in the Online Appendix.
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Figure 3: The evolution of the Covid-19 pandemic in Italy
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Source: Our World in Data.

Figure 4: Change in dwellings and buyers’ characteristics after the pandemic
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ated (2020Q3). In 2021Q1 agents were also asked about their expectations of changes in demand 3 years
ahead (grey bars). The right panel represents how the shares of potential buyers classified according to
their motivation for buying a home has changed in 2020Q2 and 2020Q4 with respect to pre-pandemic
levels. Survey questions are reported in Section D.1 of the Online Appendix.
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Figure 5: Judgments about how the pandemic will influence the national housing market
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negative impact of Covid-19 on the variables of interest who believe that the effects will last beyond 2021.

meter. Considering the conformation of the Italian cities, these houses would largely be located

in the semi-peripheral areas. Agents signaled also a modification in the composition of buyers

and their motivation, towards a change in the primary home and away from buying second

homes, suggesting some uneasiness with the current housing arrangements (Figure 4b).

Agents were also requested to provide their expectations about the sign of the impact of the

pandemic and its expected duration with reference to homes posted on the market, number of

potential buyers and selling prices. At the onset of the pandemic agents were evenly divided on

the outlook for supply, with similar shares of them (about 40 per cent) thinking that the effects

were going to be either positive or negative; demand and prices were instead seen as negatively

affected. Agents’ opinions, however, rapidly evolved as they realized that the pandemic had not

triggered a disruption of the market: in 2021 the balance between those reporting a positive

impact on potential buyers and those seeing a negative effect turned positive (Figure 5a).12

An econometric analysis reveals that the real estate agents’ optimism or pessimism about the

evolution of housing demand in the early stages of the pandemic was tightly linked to the shift in

households’ preferences. Such changes were detected mainly by the agencies which were active

12The Covid-19 shock prompted also changes in how agencies practically dealt with potential buyers. At the end
of 2020 agents were explicitly asked if the difficulties in organizing visits to homes due to the restrictive measures
connected to the pandemic or the fear of contagion have had a significant impact on brokerage activities, or if their
agencies managed to substitute in-person visit with camera-assisted on-line views or other digital tools. Almost 60
per cent of the respondents reported that the overall pandemic effect was low or medium thanks to such instruments,
against about 25 per cent pointing to a severe impact on their activity.
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in the winning market segments, thus explaining their favorable prospects in connection to the

newly popular locations and dwelling features.13 The agents perceived these effects be persistent

and increasingly so as the situation evolved: in 2021Q2 the share of agents expecting that the

impact of Covid-19 would last beyond 2021 rose above 60 per cent.

3.1 Evidence from online listings

The granular data taken from Immobiliare.it allow us to investigate more thoroughly the dy-

namics of the Italian housing market indicated by real estate agents. Here we present a few

stylized facts about the evolution of housing demand (proxied by clicks and contacts) over the

last two years (2019-2020). We focus on a sub-sample of ads referring to homes located in the

most populous 100 commuting zones in Italy, since these are representative of the whole Italian

housing market.14

Figure 6: Change in housing search activity in the commuting area of Milan
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0.9 to 1.0
1.0 to 1.1
1.1 to 1.2
1.2 to 1.3
1.3 to 1.5

(a) Ratio of the number of daily
average clicks in 2019 and 2018

Ratio 2020/2019
1.1 to 1.3
1.3 to 1.4
1.4 to 1.5
1.5 to 1.6
1.6 to 2.0

(b) Ratio of the number of daily
average clicks in 2020 and 2019

Source: our calculations based on data from Immobiliare.it. Notes: ratio of the number of daily average
clicks during the period May-December of 2020 and 2019. Darker polygons are the municipalities with the
larger increase in search activity. The scales of the charts are different as they represent the quintiles of
the distribution in each year.

Figure 6 reports the year-on-year change in average daily clicks in the commuting zone of

13The econometric analysis is detailed in Section D.2 of the Online Appendix.
14Figure E.2 in the Online Appendix represents the selected commuting zones, which cover 2,877 municipalities (out

of 7,903) and 74 per cent of listings in our sample. Results hold when the analysis is conducted on the full sample.
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Milan during the period May-December for 2019 and 2020. Milan is the second largest Italian

city, and is the capital of the region most affected by the epidemic. Since the end of national

lockdown the growth of housing search activity in Milan has been much lower than in close but

less densely populated municipalities. That is a reversal of the pre-epidemic trend, as housing

search activity was increasing mostly inside the urban area of Milan. We find a similar evidence

for Rome and Turin, the two other largest Italian housing markets (Figures E.4 and E.5 in the

Online Appendix).

This pattern has been broad-based. Figures 7 and 8 represent the evolution of average daily

contacts per ad compared to the same month of the previous year to control for seasonal effects.

In Figure 7 we distinguish ads according to the neighbourhood congestion, considering either

the degree of urbanization (panel a) or population density at the census track level (panel b).15

In both cases it is evident a shift in location choices immediately after the outbreak of the

pandemic.

Figure 8 differentiates dwellings according to the physical characteristics emerged as relevant

in the IHMS. Our data allows us to distinguish apartments from single-family homes and to

classify them according to availability of outdoor spaces (terrace or private garden) and by

their size (floor area). The pandemic clearly signed a structural break in housing demand,

determining a rise in the interest in single-family homes and dwellings endowed with an outdoor

space, especially a private garden. Moreover, since May 2020 users are also more likely to contact

agencies for larger houses (panel c), as it is visible from the number of contacts monotonically

increasing in the floor area. Overall, both figures 7 and 8 show that online search activity has

increased in almost all locations and market segments, although with different intensities not

justified by pre-pandemic trends.16 In the next Section we quantify these differentiated effects

through an econometric analysis.

15See Appendix A for a description of the data on population density.
16Figure E.3c in the Online Appendix further shows that the contacts to clicks ratio, after having fallen during the

national lockdown in March-April 2020, since May 2020 overshot its pre-pandemic levels. This is consistent with the
view that the spike in online search activity in the second half of 2020 signals a genuine interest in house purchase,
rather than a mere curiosity by people forced to stay at home and indulging into scrolling desirable houses (the so-
called “property porn”). Regarding the supply of homes on the market, the number of ads posted on Immobiliare.it
declined at the outbreak of the pandemic but resumed pre-Covid levels in the summer of 2020.

13



Figure 7: Daily contacts per ad: ratio with respect to the previous year
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is based on Eurostat classification. In panel (b) ‘low density’ refers to houses located in areas characterized
by a population density in the first quartile of its distribution among the ads posted on the portal; ‘medium
density’ corresponds to the second and third quartiles of the population density distribution and ‘high density’
to the fourth quartile.

Figure 8: Daily contacts per ad: ratio with respect to the previous year
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4 How the pandemic has shaped housing demand:

quantitative evidence

To quantify the impact of the Covid-19 outbreak on housing demand through the information

coming from listings, we run the following pooled OLS regression:

yi,k,t = αk,t + (β1C1,t + β2C2,t) Xi + γZi,t + εi,k,t (1)

We consider monthly-frequency observations, therefore t is a month-year tuple. The dependent

variable, y, is the logarithm of the number of clicks for ad i in location k during period t, or a

Bernoulli variable equal to one if the seller of the ad i is contacted by a potential buyer at least

once during period t.17 We use clicks to investigate demand for congestion, otherwise we prefer

to use contacts. However, all results are very similar regardless of which dependent variable we

use.

The variables C1,t and C2,t are two dummies. C1,t is equal to one for the two-month period

March-April 2020, that is immediately after the outbreak on Covid-19 in Italy. C2,t is equal

to one from May 2020 onward. We split the post-outbreak period into two subperiods because

during March and April the Italian government issued a national stay-at-home order, that

implied a mandatory closure of real estate agencies and an almost complete shutdown of the

housing market. That is evident in Figures 2-8.

The variables in X represent physical characteristics (e.g. size) or related to the location of

the dwelling (e.g. population density) of our interest. Z includes a list of physical characteristics

of the dwelling (property type, floor area, elevator, garage, terrace, garden), the distance from

the centroid of the commuting zone (in km), and a set of time varying controls, such as the

asking price per square meter, the occurrence of a price revision during the month, and the

number of days the ad has been listed on the website during month t. Ceteris paribus, relatively

overpriced listings get less online interest, and price revisions can trigger a temporary increase

in clicks or contacts. We control also for time on market, because listings get more attention in

the early weeks they are online.

Finally, αk,t is a set of time-varying fixed effects where, depending on the specification

adopted, k would be the commuting zone or the local housing market, to control for any source

of unobserved heterogeneity at the local level. The impact of the epidemic has been very

heterogeneous both among different geographic locations and over time, and these time-varying

fixed effects allow us to identify the shift in demand for the different types of houses, while

17The choice to model contacts as a binary variable is motivated by the significant number of zeros, and because
the number of contacts in a month is greater than one only for a small fraction of observations (see Appendix Figure
E.3).
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controlling for local idiosyncratic shocks and for potential shifts in the composition of the supply

of houses on sale in a given market. Standard errors are clustered at the commuting zone level.

Since the epidemic circulates with people’s movements, commuting zones are ideal geographic

areas for studying the impact of an epidemic. Moreover, as households are still uncertain about

the future organization of work, they may prefer to move in a relatively nearby area, from which

it is possible to reach their place of work at least periodically.

Our parameters of interest are β1 and β2, which measure the shift in housing demand for

the dwellings’ characteristics (or the location variables) being examined. Our identification

assumption is that there would have been no major change in housing demand had the Covid-19

pandemic not occurred. To show that this assumption is plausible, we report also the estimates

of the following generalization of (1):

yi,k,t = αk,t +
N∑
j=1

βMj Mj,tXi + γZi,t + εi,k,t (2)

where Mj,t is a set of monthly dummy variables (one for each period t). Our identification

assumption implies that the estimates for the βMj parameters would be broadly constant up to

February 2020, and any major jump should be detected from March 2020 onward. To better

clean up for seasonality in housing search activity, we will report βMj − βMj−12.18

4.1 Results

From May 2020 onward, after the end of the national lockdown that began in March, hous-

ing online search activity surged. Once controlling for homes characteristics and location, the

number of clicks increased by almost 40 per cent compared to the pre-epidemic levels (Table

B.2, columns 1-2). The probability that a seller is contacted by a potential buyer rose between

6 and 8 percentage points, a very relevant increase compared to a pre-epidemic probability of

22.5 per cent (Table B.2, columns 3-5). As already shown in Section 3, the increase in online

search activity has been broad based across locations and market segments. This large increase

in housing search activity is consistent with estimates derived from alternative sources and with

the path of home sales. According to a large household survey run by Nomisma, an independent

research institute specialized on housing market analyses, following the epidemic the share of

Italian households who want to purchase a home in the next 12 months rose from 9.5 to 12.8

per cent.19 In the following, we focus on the relative change in housing demand across locations

18Seasonal effects arise, for instance, because the interest in houses with a private garden generally increases in
spring and summer.

19A summary (in italian) of the study is available at https://www.nomisma.it/

come-abiteremo-insieme-lndagine-sulle-famiglie-italiane-2021/.
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and for different dwellings’ characteristics.

Changing demand for location. After the outbreak of Covid-19, the search activity of po-

tential buyers went up mainly in less congested places. Clicks increased mostly in municipalities

classified as rural areas (11 per cent more than in urban areas) and in less densely populated

census tracts (table B.3, columns 1-2). The elasticity of clicks to population density decreased

by 1.2 percentage points, and we observe a reduction in this elasticity also when we introduce

time-varying fixed effects for the local housing market (column 3). Overall, clicks are still higher

for listings of houses localized inside cities, but the positive wedge compared to homes in rural

municipalities diminished. Potential buyers search for less congested areas also inside a local

housing market, while we do not detect any statistically significant impact of population density

before the epidemic.

The evidence is even more striking when considering the impact on the probability that a

seller is contacted by a potential buyer (columns 4-6). After May 2020, this probability has

become negatively correlated with population density. Compared to clicks, contacts point to

a stronger increase of housing demand both in suburbs and rural areas than in cities. Since

contacts are a sharpest indicator of potential buyers’ interest, these results are consistent with

the better performance of house sales in small cities than in larger ones. However, these results

should not be interpreted as a definitive debacle of large cities. Considering the coefficients for

variables suburbs and rural area in columns 1 and 4, research activity is still stronger in cities,

although the gap with less congested areas has narrowed by about one third.

Changing demand for dwelling characteristics. Given the evidence from the IHMS regard-

ing the changing demand for dwelling characteristics, we want to quantify them through online

search activity. Moreover, we want to understand how much the demand for less congested

locations can be explained by a shift toward housing typologies with specific characteristics.

For example, the sudden households’ interest in dwellings with a private garden could explain

the increased demand for less densely populated areas, where such homes are more prevalent.

We estimate (1) interacting C1,t and C2,t with the following dwelling characteristics: single-

family home (binary), availability of a terrace (binary), availability of a private garden (binary),

and size (categorical). To limit the impact of the location, we allow for time-varying fixed effects

at the local housing market level. We estimate a linear probability model where the variable of

interest is the probability of observing at least one contact for a given ad in month t.

Our results confirm that since May 2020 households are more interested in larger dwellings,

possibly single-family and with an outdoor space (Table B.4, columns 1-4), in line with the posi-

tive impact of such characteristics on agents’ assessments. Considering the likelihood to contact

the sellers of houses with outdoor spaces compared to those without, this wedge increased already

during the national lockdown. As the characteristics that we consider are positively correlated,
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we focus on the results of the joint estimation (column 5). We observe that coefficients associ-

ated with the availability of a private garden or a terrace remain relatively unchanged compared

to the case where each characteristic is analysed separately. After May 2020 the probability

to contact the seller increased by 2.9 percentage points for houses with a private garden, and

by 0.9 points for those with a terrace. The magnitude of the impact is sizeable, as before the

epidemic the unconditional probability that a seller is contacted is 22.5 per cent. Moreover,

before the epidemic, homes with a private garden had already an additional probability of 5.3

percentage points of receiving a contact compared to those without it (2.9 points in the case

of a terrace). Hence the “premium”(in terms of contact probability) for a garden increased by

more than 50 per cent and that related to the presence of a terrace by about one third. Also the

coefficients for the different dwelling sizes remain relatively unchanged across specifications; the

effect of size on search activity is generally negative but we find a relatively stronger interest in

larger dwellings after the pandemic. When interacting all dwelling features with the Covid-19

dummies, the coefficient associated with single-family homes post-May shrinks from 0.031 to

0.012 (columns 3 and 5). The presence of ground floor apartments with a private garden in a

multi-family property is not unusual in Italy. Therefore, we gauge that housing demand moved

mostly toward the presence of a private garden.

The role of location and dwellings’ characteristics. Finally, we consider the joint impact

of the epidemic on the demand for housing characteristics and location (Table B.5), including

time-varying fixed effects for the commuting zones. Accounting for the change in search activity

for dwellings’ characteristics downsizes the role of location. There is evidence of a relative greater

search activity for houses in suburban and rural municipalities only in March-April 2020, when a

strict stay-at-home order was in place and households may have been scared of living into large

cities, but not from May onward (column 1). The strongest growth in housing demand outside

the urban areas in the second half of 2020, that we observe in the descriptive statistics and in

Table B.3, is entirely explained by the different housing needs of potential buyers. However,

a municipality may be a too large area to assess the effect of location. Even within a small

town, most of the dwellings could be concentrated in a small area, while households may prefer

living in places where homes are more spread out. For this reason we also conduct the analysis

by exploiting the heterogeneity in population density at the census tract level (column 2).

Compared to the results in Table B.3, the coefficient associated with population density post-

May 2020 is still negative and statistically significant. Then, households do not necessarily want

to move from big cities to small towns, but they just search for houses in less congested places.

However, the estimated coefficient shrinks from -0.006 to -0.002, meaning that the changing

interest for housing physical characteristics accounts for most of the increase in the demand for

lower congestion.
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4.2 Robustness checks

As already mentioned, our identification assumption is that there would have been no major

change in housing demand had Covid-19 epidemic not occurred. Figure E.6 reports the results

of model (2), which captures how the demand for the characteristics of interest has changed

over time by interacting them with monthly dummies. All charts clearly show a structural

break in March 2020. If any, before the epidemic search activity was strengthening for smaller

apartments, without a private garden, and in more densely populated locations. After the

epidemic, past trends have been completely reversed. Results are robust to conducting the

analysis over the full sample (Tables E.4-E.7 in the Online Appendix) and to the exclusion of

the main commuting zones and considering clicks instead of contacts.20

Results are confirmed when we implement a regression discontinuity design around the day of

the Covid-19 outbreak (February, 21). We estimate model (1) using weekly data since February

3, using as dependent variable the occurrence of a contact during the week. First, we include

in the sample data up to February 24. Then, we recursively increase the sample by adding the

data of the next week to detect changes in β1 (se Figure E.7 in the Online Appendix).

As an additional robustness check we also conduct the analysis by introducing an interaction

term between the Covid dummies and the average housing prices in the local housing market

before the pandemic (Tables E.10-E.11 in the Online Appendix). Although our main regressions

already exploit the variation within narrowly defined local housing markets, this additional

control allows checking whether the results are driven by more affluent households remaining in

the sample and buying houses in more expensive areas. Results remain mostly unchanged and

the additional interaction term takes a negative and significant coefficient, indicating that after

the pandemic, if anything, demand has been redirected to less expensive markets.

Lastly, we may ask whether our findings are reflected in the dynamic of housing prices.

Indeed, an alternative approach to test whether certain dwellings’ characteristics have become

more valuable since the Covid-19 outbreak would entail estimating an hedonic regression with

time-varying coefficients and observe how the shadow prices attached to each housing feature

evolve over time. Although prices tend to be sticky and lagging compared to our direct measure

of housing demand, the estimates of the hedonic regression are consistent with our findings

(Figure E.8 in the Online Appendix). The pre-Covid downward trend in the shadow prices for

single property homes, for the presence of a garden or a terrace and for the dwelling’s size all

20When excluding the main commuting zones the interaction of the Covid dummies with the size of the dwelling is
not significant, possibly because in the less populated commuting zones the average house size was already bigger before
the outbreak of the pandemic. The main patterns are confirmed also when considering the log of clicks instead of the
probability of receiving a contact, although the shift in demand towards some dwelling features may be downsized or
amplified compared to our benchmark regressions. For instance clicks signal a stronger interest in very large dwellings,
but this could possibly be related to looking at “dream houses”rather than to a concrete intention of buying those
dwellings. Results are in the Online Appendix (Tables E.8-E.9).
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halted or reversed in 2020. Moreover, we observe a decline in the share of new dwellings with

these features posted on the website; this is consistent with the fact that people owing these

king of houses prefer not to put them on sale.21

5 From the pandemic to housing demand: channels

of transmission

The re-composition of housing demand is a robust finding of our analysis, but other questions

deserve further investigation. In particular, to better understand the sources of variation in

housing demand one should identify the channels of the transmission from the pandemic to the

housing market. We consider three possible transmission channels, namely the fear of contagion,

the government mandated restrictions and structural changes in work arrangements, such as

the extended possibility of remote working. Although the first two factors should in principle

be temporary, a recent survey shows that the large majority of Italian households attributes

a positive probability to a new pandemic occurring in the next ten years.22 Hence the fear

of infection and the mobility restrictions imposed during the Covid-19 health crisis not only

could have had a direct (possibly negative) effect on the possibility of visiting dwellings on sale

but could also have made salient the negative consequences of such an event and permanently

changed consumers’ habits, thus shifting households’ demand for a long-term investment such

as housing. Figure 9 provides the graphical representation of the causal dependencies that we

estimate through a Directed Acyclical Graph (DAG).

5.1 Epidemiological conditions

To identify the drivers of the changes in housing search activity, we proceed in four steps. First,

we estimate the impact of epidemic variables by exploiting our measures of housing search

activity drawn by Immobiliare.it and detailed data on the spread of the epidemic at local level.

The impact of epidemiological conditions is often hard to disentangle from that of government

restrictions because they are determined simultaneously. We overcome this issue by using weekly

data and leveraging the peculiar institutional setting in place in Italy in the last quarter of 2020.

From early November 2020, restrictions were imposed at the regional level depending on

regional indicators about overall epidemiological conditions and hospital capacity. The algorithm

21In our model supply factors are controlled for by the local housing market*time dummies (Figure E.9 in the Online
Appendix). Results are even reinforced once we remove such dummies and explicitly control for the number of ads
posted on the website and their composition in terms of location and dwelling characteristics.

22According to the fourth wave of the Special Survey of Italian Households conducted by Banca d’Italia in March
2021, about 20 per cent of households think that a new pandemic will certainly occur in the next 10 years (see Bank
of Italy, 2021).
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Figure 9: Directed Acyclical Graph (DAG) of the drivers of change in housing demand

that determined the degree of restrictions was established at the national level and evaluated

at weekly frequency.23 Between August and October, only common national level restrictions

were introduced. This peculiar institutional setting, jointly with the localized nature of spikes

in contagion, has two implications. First, many municipalities have been subject to strict

containment measures although epidemiological conditions were not worrying. For example,

this was the case of Bergamo and other municipalities mostly hit by the pandemic during the

first wave. Second, strict containment measures may have not be promptly imposed to the

mostly hit municipalities. Overall, this institutional setting gave rise to a large within-region

heterogeneity in epidemiological conditions for a given stance of containment measures, and the

local population was often aware of such differences thanks to the local press and TV news (see

Appendix Figure C.1).24

Since our data on housing search activity are weekly, we can exploit this source of hetero-

geneity to identify the impact of epidemiological conditions, here captured by the weekly number

of hospitalizations per 1,000 inhabitants in the commuting zone, by including region-by-week

fixed effects to control for regional restrictions. In principle, both the epidemiological situation

of the location of the house on sale and that of the potential buyer’s residence can matter. Since

we do not have information on the latter we conduct the analysis at the commuting zone level,

that provides us with sufficient intra-region variability and likely captures the epidemiological

23See Borin et al. (2021) for more details about the algorithm determining the endogenous mitigation policies.
24For a comparison between hospitalisation rates across commuting zones and provinces in the early stage of the

pandemic and the second half of the 2020 see Figures F.10 and F.11 in the Online Appendix.
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conditions of both the house and the potential buyers’ locations.

More formally, we estimate the following linear probability model using weekly data from

September to December 2020:25

yi,j,k,t = αi + γk,t + β0Hospj,t + β1Hospj,tXi + ζZi,t + εi,j,k,t (3)

where yi,j,k,t is a dummy variable equal to 1 if ads i, in commuting zone j and region k, gets

a contact during week t; αi are listing fixed effects; γk,t are region-by-week fixed effects that

control for government restrictions, and Zi,t are time-varying controls (like price and time-on-

market). β0 captures the impact of epidemic conditions on overall demand while β1 measures

the differential impact of the epidemic on the interest for specific characteristics of the house.

We find that the direct impact of the epidemic is negligible (Table C.1). The coefficient on

overall demand is negative and significant only in the last specification (column 5) but the

size is small; also, worse health conditions have a statistically significant effect on households’

search activity only with respect to the property type, the presence of a private garden and

population density. Although the direction of the impact is consistent with our expectations,

the magnitude is not economically relevant.26 Indeed, considering for example the case of

the property type, β1 measures the change in the positive premium for single-property homes

compared to condominium flats caused by a unit increase in Hosp. However, a unit increase is

about six times the 75th percentile of the empirical distribution of Hosp. Therefore, even large

increases in hospitalizations had a limited impact on the re-composition in housing demand.

5.2 Containment measures

In a second specification we omit the region-by-week dummies and explicitly introduce a cat-

egorical variable meant to account for the stringency of the containment measures. We thus

estimate the following regression:

yi,j,k,t =αi + γt + β0Hospj,t + β1Hospj,tXi+

β2Policyk,t + β3Policyk,tXi + ζZi,t + εi,j,k,t (4)

where γt are time (week) dummies and Policyk,t is the specific policy regime that was in place

in region k in week t.

25We exclude commuting areas encompassing more than one region and those in Valle d’Aosta and Trentino Alto
Adige, because of limited within-region heterogeneity or because containment measures were not homogeneous inside
the region.

26Results about the impact of epidemiological conditions are similar across several specifications or using alternative
measures (infection and death rates). Results are available upon request.
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Although some measures were implemented nationwide in October 2020 (like the require-

ment of wearing face masks or the suspension of public activities), we focus on the regulatory

framework introduced at the beginning of November, which applied restrictions on a regional

basis, thus providing us with sufficient between-regions variability to identify their effects (see

Figure C.2).27 According to this framework, regions were classified either as yellow, orange or

red, corresponding to increasing degrees of risk and therefore stringency of containment mea-

sures. The evaluation of the regional epidemiological indicators was conducted at the national

level on a weekly basis.28 In yellow regions mobility was limited during the night and high

schools and universities could run only online courses. In orange zones people could not move

outside their municipality of residence except for work-related reasons and exceptional needs;

moreover, bars and restaurants could operate only take-away. In red regions other activities

(such as hairdressers, shops) and middle-schools were also closed.

We find that effect of stricter containment measures is always statistically significant and

the sign of β3 is as expected. The impact of being in the more restrictive regime (red region)

is always larger than of the relatively less restrictive regime (yellow region). Moreover, contain-

ment measures have a stronger impact on housing search activity compared to epidemiological

conditions (Table C.2). The magnitude of the coefficient related to Policy 7 (red region) is

generally four times the coefficient on hospitalisations. Conditional on being under Policy 7

regime, the 75th percentile of the distribution of weekly hospitalisations per 1,000 inhabitants is

0.25; hence the desirability of a private garden is only mildly higher in a commuting area with a

relatively high hospitalization rate (0.25) compared to an area belonging to the same region but

with no Covid-19 patients (the probability of a contact is 0.25*0.0016 = 0.04 per cent higher).

Instead, the seller of a house with a private garden located in a red region has a 0.54 per cent

more probability of being contacted than a seller of a similar house without a garden located

in an area with comparable epidemiological conditions and restrictions. Similar considerations

hold for the other house characteristics and for population density.29

27We considered seven different containment policies ranked by the stringency of restrictions (with Policy 7 being
the most restrictive one). Policies 1 to 3 were nationwide, while policies 4 to 7 were applied to specific regions based
on regional epidemiological conditions. Policy 1 signals the requirement of wearing face masks in all public places -
outdoors and indoors - passed with the decree-law 7 October 2020. Policy 2 (October 13) introduced limits to public
gatherings. Policy 3 (24 October 2020) inter alia suspended the activities of gyms, swimming pools, cinema, etc.
Policy 4 (22 November) introduced curfews. In our quantitative analysis we focus on Policies 5 to 7 (yellow, orange
and red zones), which were introduced by the DPCM of 3 November and introduced stricter measures (including school
closures).

28When a region moved to a higher risk class it could not move back to milder restrictions for at least two weeks.
29Tables G.12 and G.13 in the Online Appendix report the results of model (4) when including also Policies from 1

to 4.
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5.3 Work from home

Interpreting the impact of containment measures can be challenging because estimates may

encompass the effects of other related factors, the most prominent one being remote working.

The most stringent measures entailed significant restrictions to mobility and school closures,

inducing firms and workers, whenever possible, to opt for working from home. Hence households

may have tilted their preferences towards larger houses with more facilities because they spent

at home not only more leisure time in lack of better alternatives (cinema, theatres, gyms, etc.

were all closed) but also more working time.

The Labour Force Survey conducted by Istat allows us to trace at quarterly frequency the

share of workers employed who worked remotely in each province. The diffusion of remote

working was quite low before the pandemic and increased dramatically in 2020: on average the

share of private sector workers who worked from home was 2.4 per cent in 2019, with a standard

deviation of 1.3, and it reached 7 per cent in 2020Q2, with significant heterogeneity across

provinces (Figure C.3). In our benchmark regression we focus on the private sector because

only a relatively small subset of the public administration which was forced to work remotely

in 2020 could expect that continuing also after the end of the health emergency.30 As we will

discuss later, many private sector workers may have instead perceived that the pandemic was

to change their working arrangement in a persistent way. In any case, the overall picture and

the econometric result look very similar when considering the change in work-from-home in the

total economy.31

In order to better discern the relative role played by the different channels we estimate

regression (5) where the impact of the epidemiological situation, that of containment measures

(via the region-by-month fixed effects) and that from remote working are jointly evaluated.

yi,m,j,k,t = αm + γk,t + β0Hospj,t + β1WFHj,t + β2WFHj,t ∗Xi + ζZ2i,t + εi,m,j,k,t (5)

where yi,m,j,k,t is a dummy variable equal to 1 if ad i, in local market m, province j and region k,

gets a contact during month t; αm are local housing market fixed effects, γk,t are region-by-month

fixed effects, which capture the impact of containment measures, Hospj,t are hospitalisations per

1,000 inhabitants in province j during month t, WFHj,t is the share of workers of the private

sector experiencing work-from-home in province j during month t. Because working from home

is a slow-moving variable and is available only at quarterly frequency, it would be redundant to

30In Italy about one third of public sector workers are teachers (in 2019 they were more than 1 million over about
3 millions), who experienced remote working during the national lockdown and possibly also during the second wave
of the pandemic but clearly expected this situation to be temporary.

31See Figure F.12 in the Online Appendix.
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estimate equation (5) at weekly frequency. We thus use monthly data between January 2018

and December 2020, which represent a good compromise between the low frequency variable

WFHj,t and the need for controlling for epidemiological conditions and policy measures that

evolve more rapidly.32 Notice also that we include local housing market fixed effects instead of

individual ads fixed effects because the sample period is longer and implies a lot of turnover in

the ads posted on the website.

We find that working from home has a significant and economically relevant impact on

housing demand, while the impact of epidemiological conditions is not significant (Table G.14 in

the Online Appendix). One percentage point more of remote workers increases the probability

of a contact by 0.1 to 0.17 per cent, depending on the specifications, signalling that remote

working boosted overall housing demand. Moreover, remote working reinforces the interest for

all the house characteristics we consider, with a strongest impact on the demand for a private

garden and for relatively large houses.

These results square well with survey evidence gathered from real estate agents in April

2021. First, real estate agents declared that, in a three-year horizon, characteristics searched

by potential buyers would be very different from those prevailing before the epidemic. Demand

would increase especially for single-family homes and for outdoor spaces, and to a smaller extent

for larger houses and those in less congested locations. Moreover, as for the underlying reasons

for this change in preferences, two out of three real estate agents interviewed hold that work-

from-home is a key driver.

5.3.1 Instrumental variable approach

In our fourth and last step we address potential concerns for the interpretation of the impact of

remote working. Indeed, estimates of equation (5) may be biased because both work-from-home

and housing demand could be affected by province-level or municipal-level containment measures

imposed by local governments. Although the main measures to contain the epidemic could only

be taken by the national government, local governments could decide to close schools because of

localized outbreaks in contagions. Plausibly, school closures were a main determinant of parents’

choice to work from home, and one of the reason why even work-from-home-averse employers

have granted this option to their employees. That would introduce an omitted variable bias to

our estimates in the previous Section.

We thus adopt an instrumental variable approach (2SLS) that exploits structural differences

in occupation across provinces. In particular, we estimate the impact of the change in the share

of employees working from home across Italian provinces on the change in relative demand for

specific housing characteristics following the outbreak of the pandemic. We instrument the

32We estimated model (5) by using quarterly variables and the results were similar to the main specification.
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change in work-from-home using two variables that are correlated with its potential diffusion.

The instruments are the share of employees in the ICT and financial sectors and the share of

employees with a bachelor degree before the pandemic (average of 2018-2019). Both instruments

are strongly correlated with the change in work-from-home after the pandemic outbreak (see

Figure F.13 in the Online Appendix). These variables are uncorrelated with local epidemiological

conditions. Therefore, they should not be correlated with the occurrence of local restrictions

policies that may cause an increase in the diffusion of work-from-home (exclusion restriction).

Our first stage involves the estimation of the following regression:

∆WFHi = δ + β1ICT FINi + β2BACHELORi + γΩi + ηi (6)

where ICT FINi and BACHELORi are, respectively, the average shares of employees in the

ICT or financial sectors and holding a bachelor degree in province i before the pandemic (2018-

2019). Ωi is a set of control variables at the province level, that we include also in the second

stage. Among the latter, we include several controls for the level of income and its variation

during the pandemic. Indeed, our instruments may be positively correlated with households’

financial situation and job stability, so that omitting to control for these effects could determine

an upward bias in the estimated impact of work-from-home on housing demand. We control for

pre-pandemic conditions in the province through the average level of income (taken from the

Ministry of Economy and Finance), housing asking prices and the share of permanent employees

in 2019. We proxy the change in financial conditions during the pandemic through several

variables: the change in private sector employment, total employment, share of permanent

employees and working hours and the use of short-term work schemes, the variation in bank

deposits and loans, in car purchases and labour income.33 Further control variables that we

include in Ω are the population in 2019, the size of the province in km2, the cumulative number

of Covid-19-related hospitalizations per 1,000 population and the percentage change in average

housing asking prices and listings. The two instruments turn out to explain well the change in

work-from-home (Table C.3).

In the second stage, our goal is to estimate the causal impact of work-from-home on the

shift in housing demand for specific dwelling and location characteristics. For each province we

estimate a slightly revised version of equation (1):

yi,k,t = αk,t + ∆X ∗ COV ID ∗Xi + γZi,t + εi,k,t (7)

33The data of the Ministry of Economy and Finance at the province level based on tax returns for year 2020 are not
yet available. However, in pre-pandemic years this variable is correlated at the 80 per cent with labour income from
the Labour Force Survey, that we include in the regression.

26



where yi,k,t is a dummy variable equal to 1 if ad i in local market k receives a contact in

month t, αk,t are local market fixed effects, ∆X measures the change in housing demand for the

characteristic Xi due to the pandemic (dummy COV ID = 1 from March 2020 onward) and Zi,t

are homes’ characteristics and time-varying controls (e.g. price, time-on-market). We estimate

equation (7) for each province and house characteristic X (single-family home, private garden,

terrace, size, population density). In the second step, for each house characteristic we regress

∆X estimated at the province level on the instrumented change in work-from-home and other

controls, including the cumulative hospitalisation experienced by the province from March until

December 2020 and all the above mentioned variables capturing the income level and the change

in financial conditions occurred in 2020:

∆X,j = αk + β∆WFHj + γΩj + εj (8)

The IV estimates confirm the relevance of work-from-home and the irrelevance of epidemiological

conditions in explaining the change in housing preferences after the outbreak of the pandemic

(Table C.4). The coefficients of work-from-home are statistically and economically significant for

all characteristics except population density. In this case, however, the endogeneity test rejects

the IV strategy: in a OLS regression the impact of work-from-home turns out to be significant

also for the preference towards less dense locations (Table G.15). Therefore, the diffusion of

work-from-home is the key determinants of the re-composition in housing demand. The large

set of control variables in Ω eases the concerns that this result is driven by the relation between

the instruments and average income.

These results are robust to excluding the three main urban centres (Rome, Milan and Turin),

where the increase in work-from-home has been larger. Therefore, our results are general, and

not driven by the dynamics of few large cities. Our findings are broadly confirmed when using

only one instrument, namely the share of workers in the ICT and financial sectors (see Table

G.16 in the Online Appendix).

The strong rise in work-from-home potentially explains the full impact of the pandemic on the

changes in housing demand. Indeed, by multiplying the average change in in work-from-home

(3.1 percentage points) by the associated coefficients in Table C.4, we obtain almost exactly

the average ∆X across provinces estimated in equation (C.3). Specifically, the average ∆X

for single-property houses is 0.016, which is approximately equal to 3.1 × 0.00523; for private

garden we have that the average ∆X is 0.019, only slightly higher than 3.1 × 0.00407. The same

similarity holds for population density (average ∆X is -0.002, against 3.1 × -0.00046 = -0.0014)

and slightly less for terrace. The calculation regarding the size is less informative because

the effect of size it typically non-linear but our procedure for estimating the causal impact of

work-from-home requires estimating a single coefficient ∆X using a linear specification with a

continuous variable (instead of different size categories as in the OLS specification).
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5.4 Discussion: the changing preferences of Italian households

Overall, our results suggest that the Covid-19 pandemic created mismatches between some

households and their current homes, likely because they have re-defined their priorities in terms

of housing arrangements and commuting distance to the workplace. This conclusion stems from

our analyses and not from direct observation as, unfortunately, we only observe what types

of homes potential buyers are looking for, but we do not know who the potential buyers are

and their motivation for looking for a house. In this section we discuss why this hypothesis is

more plausible than other competing explanations, and we argue that re-composition in housing

demand is possibly long-lasting.

Housing search activity has grown in virtually all locations, including in large cities, and in

most market segments. This evidence is supported also by other sources. As already mentioned

in Sections 3 and 4.1, surveys on households and real estate agents point to a large increase

in home buyers following the outbreak of the pandemic. This pattern is difficult to reconcile

with well-known drivers of housing demand. According to the Regional Bank Lending Survey

(RBLS), the credit supply conditions for residential mortgages as well as the characteristics of

the mortgage loans granted in 2020 remained broadly unchanged compared to 2019. Moreover,

also trends in current and expected income – or in population – cannot explain the surge in

housing demand. Therefore, the most plausible explanation is that the housing needs of many

households changed after the pandemic.

It is more challenging to argue that also the changing composition in housing demand is due

to a change in housing preferences. For example, households’ preferences over the primary resi-

dence may have remained unchanged, but a large number of families might have begun looking

for a second/holiday home. This would imply a decrease of purchases of primary homes as a

share of total transactions, but this at odds with the evidence coming from multiple sources.34

Besides, our benchmark estimates are based on a sample of listings from the largest 100 local

commuting zones, and thus exclude most of the Italian touristic locations. Even if there were an

increase in second-home purchases, these would be homes in nearby locations to the main urban

areas, expected to be used more intensively than the traditional seaside or mountain holiday

homes.

What we observe can hardly be explained by a change in the composition of buyers due to

income effects. The current and expected household disposable income (and the tightly linked

34According to real estate agents, since the beginning of the pandemic the share of potential buyers looking for a
second home has declined while the share of families wanting to change their home of residence has increased. This
is confirmed also by official data on transactions. In 2020Q2 the share of transactions regarding the purchase of a
primary residence was 77.5 per cent, higher than in corresponding period of the previous year and its average value in
2018 (about 74 and 73 per cent, respectively). According to the RBLS, in 2020 more than 90 per cent of residential
mortgages was directed to owner-occupied housing rather than investment purposes, a higher share compared to the
previous year.
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access to credit) is a relevant factor in housing choices. Being so many those affected by the

pandemic, one could suspect that the pool of searching households was rebalanced towards the

most affluent ones. While there might have been such a recomposition, several observations

indicate that this is not the driving force of the changes in housing demand. First, this expla-

nation would be more plausible if total housing demand decreased, and following the recession

in economic activity most less wealthy home buyers had exited the market. Instead, this hy-

pothesis is questionable in the case of a strong increase in demand.35 Second, we exploit the

heterogeneity within very local housing markets, controlling for all potential unobserved factors

with monthly fixed effects. By construction, local housing markets are homogeneous regarding

households’ socioeconomic characteristics, primarily because of the housing prices. Therefore,

the potential distortion induced by a possible recomposition of the pool of potential buyers has

to be minor in our analyses, being already largely controlled for by the fixed effects.36

Finally, we are aware that our findings on the important role played by remote working in

explaining the shifts in housing demand are possibly due to the higher income and job stability

associated to those occupations that can be done from home. However our results are robust

to the inclusion of a large battery of province-level variables that control for income and wealth

effects. Moreover, before the pandemic a higher average provincial income was not associated

with a stronger search activity for larger houses in less congested locations.37 Hence, we view

as more plausible that the larger possibility to work-from-home changed the housing needs, and

this is the key driver of the re-composition of housing demand.

Moreover, the prominent role of work-from home sheds light on a key question, namely

whether such changes in housing demand will be transitory or persistent. The evidence collected

so far points to the latter conclusion. Although the use of remote working has declined compared

to the peak levels reached during the national lockdown in March-April 2020, the reversal has

been only partial and there are widespread expectations that in the future remote working

will be much more pervasive than in pre-pandemic times. According to the latest Survey of

Industrial and Service Firms, conducted by the Bank of Italy in the first months of 2021, at

the end of pandemic emergency the average daily percentage of employees working from home

would be about 6 per cent (according to the same firms, it was 9 per cent on average during

2020). These considerations are shared by real estate agents, who were recently asked about

35Even if this increase were due only to households that did not suffer income losses from the pandemic, it is unclear
why all of these households decided to start looking for housing immediately after the outbreak.

36The results in Table B.5 – where we set fixed effects at the commuting zone level, a larger geographical area – are
robust to including the interaction term of C1,t and C2,t with the average price per square meter in the local housing
market before the pandemic.

37Following the methodology in Section 4, we estimate for each province the relative online interest for congestion
and physical characteristics in 2018 and 2019. We find a positive correlation between average provincial income and
housing search intensity only when the amenity is a private garden. Otherwise, there is a negative correlation or no
correlation at all.
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their expectations of longer-term (3 years ahead) changes in the demand for some dwelling

characteristics: the large majority of them expect the shifts in housing preferences to persist

and attribute a very significant role to the diffusion of remote working.38

6 Conclusions

By using a unique dataset of online housing ads representative of the Italian housing market,

we find that the Covid-19 pandemic has led to an overall increase in housing demand and a

re-composition toward dwellings with specific physical characteristics, such as the availability

of outdoor spaces, larger surface areas and being a single-family home. Our analysis indicate

that the tale of the housing market in the wake of the recent pandemic looks quite different

from that of the 14th-century Florence told by Boccaccio: the worsening of health conditions,

which induced Decameron’s main characters to abandon the city, did not play a significant role

in home purchasing choices, while work-from-home is the main driver of the changes in housing

demand.

This suggests that these changes could be at least partly long-lasting and, looking ahead,

have significant repercussions on the distribution of wealth, which in Italy is mainly represented

by residential properties, on financial stability – due to the variation in the values of collateral

– and on the agglomeration forces which usually make cities a hub for growth and innovation.

38In 2021Q2 agents were asked what role the possibility of remote working has on the expectations about the changes
in demand. The possible answers were: ’no role’, ’small role’, ’somewhat significant role’, ’very significant role’, ’don’t
know’. About 67 per cent of the agents reported a ’somewhat significant’ or ’very significant’ role of remote working.
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Data and additional Figures and Tables

A Data

Immobiliare.it. We obtained from Immobiliare.it weekly files of all listings that are online

on Monday. Starting from these snapshots, we construct four datasets. The main dataset is

the one with unique ads. Three datasets track the weekly change of asking prices, visits and

contacts. The information available for each ad is reported in Table A.1.

When investigating clicks and contacts within narrow categories, their pattern could be

partly different as they reflect different steps of households’ search activity. When starting to

look for a house on the portal, potential buyers first need to select the location of interest.

Then, the website proposes only homes within the chosen location, that can be clicked upon to

explore the details. Users can impose other filters as well but that can result in a low number

of available homes, so that it is generally convenient to click upon most of the ads within the

chosen location and then contact the agency only for those that look most interesting based on

the description. This suggests that clicks could be more informative about location preferences

while contacts could capture better the interest for some dwelling features (such as outdoor

space) within a given location.

Type of data Variables
Numerical Price, floor area, rooms, bathrooms
Categorical Property type, furniture, kitchen type, heating type,

maintenance status, balcony, terrace, floor, air condi-
tioning, energy class, basement, utility room

Related to the building Elevator, type of garden, garage, porter, building cate-
gory

Contractual Foreclosure auction, contract type
Related to the seller Publisher type (private citizen or real estate agency),

agency name and address
Visual Hash codes of the pictures, pictures count
Geographical Longitude, latitude, address
Related to the ad Visits, contacts
Temporal Ad posted, ad removed, ad modified
Textual Description

Table A.1: Information contained in the database provided by Immobiliare.it.

The Italian Housing Market Survey (IHMS). The Italian Housing Market Survey is con-

ducted at quarterly frequency since 2009 by Banca d’Italia with the cooperation of Tecnoborsa

and Agenzia delle Entrate on a panel of 1,300-1,400 real estate agents, representative of the ref-

erence universe consisting of about 32,000 estate agencies who work on behalf of third parties.

The 15 most-populated towns in Italy and their hinterland are all covered in the sample.
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About two thirds of the interviews are usually computer-assisted telephone interviews, while

the rest are computer-assisted web interviews with a questionnaire that could be filled out online.

The full methodology of the survey is described in Bank of Italy (2019). A quarterly report

describing the main results is made available on the Banca d’Italia’s website.

The survey is unique in Europe in collecting at high frequency the sentiment of the housing

market directly from the intermediaries (Cesaroni, 2018). The standard questionnaire collects,

mostly in a qualitative way, agents’ opinions regarding the course of house sales, price trends

compared with the previous quarter and the short- and medium-term outlook at the local and

the national level. In each January survey a section of the questionnaire is dedicated to the

structural characteristics of the homes sold: floor area (in square meters), energy efficiency

class, state of the dwelling (e.g. need of renovation) and type of property.

Since the outbreak of the epidemic, specific questions aimed at investigating its impact,

both in the short and in the longer-run, were included. Agents were also asked about changes in

the potential buyers’ motivations to look for a house and in the demand for specific dwellings’

characteristics, also in connection with the diffusion of remote working.

Commuting zones. The Italian Statistical Institute (ISTAT) identifies 660 commuting areas

(Sistemi locali del lavoro), based on 2011 census data on individual home-to-work daily com-

muting patterns. Since the epidemic circulates with people’s movements, commuting zones are

ideal geographic areas for studying the impact of an epidemic. Moreover, as households are

still uncertain about the future organization of work, they may prefer to move in a relatively

nearby area, from which it is possible to reach their place of work at least periodically. Finally,

commuting zones cross administrative borders, and this feature will be useful in identifying the

impact of mobility restrictions imposed from the local authorities.

Local housing markets. We identify local housing markets inside each city by adopting the

partition developed by OMI, the Real Estate Observatory of the Italian Tax Revenue Agency.

OMI identifies local housing markets (“OMI zones”) as contiguous areas that satisfy strict

requirements in terms of homogeneity of house prices, urban and socio-economic characteristics,

and endowment of services and urban infrastructures. This partition is periodically revised to

satisfy these criteria, and the last major revision dates back to 2014. Generally, local housing

markets are larger than census tracts. In Italy there are 27426 “OMI zones”and 402678 census

tract. To provide an example, the capital city of Rome is composed by more than 200 “OMI

zones”.

Measures of population density. We complement the dataset of online listings with two

measures of congestion for a given location. The first measure is degree of urbanization proposed

by Eurostat, which classifies municipalities into cities, towns and suburbs, and rural areas.

About 67 per cent of municipalities are classified as rural areas, about 30 per cent as towns

and suburbs and only 3 per cent as cities. However, cities account for 33 per cent of Italian

population, while rural areas for 25 per cent only.

To measure congestion at more granular level than municipalities, we use census data and we

compute the population density for each census tract (number of residents per square meter).

Since census tracts are much smaller than local housing markets, we will exploit this source of
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heterogeneity within local housing markets to better assess how much households value living

in a less congested area.

Epidemiological conditions. The evolution of the epidemic at the local level is based on data

collected by the Istituto Superiore di Sanità (ISS, the Italian National Institute of Health). See

Riccardo et al. (2020) for a description of the data.

Labour Force Survey (LFS). The information about remote working is drawn from the

Labour Force Survey (LFS) conducted by Istat in compliance with Eurostat guidelines. The

survey involves about 150,000 individuals and is performed on a continuous basis, which implies

that there are interviews every week. Specifically, the survey asks whether the respondent has

worked from home in the reference period; we use this information to build the quarterly share

of smart-workers employed in the private sector in each province. From the LFS we also derive

other information, such as wages and the share of employees in the financial and ICT sectors,

that we use either as controls or to instrument work from home.

Other data. In our econometric analysis we also exploit data from other data sources that

capture income and wealth effects at the province level: tax returns data diffused by the Ministry

of Economy and Finance, bank loans and deposits (Bank of Italy) and car purchases (Ministry

of Infrastructures).
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B How the Covid-19 pandemic has shaped housing

demand

Table B.2: Effects of Covid-19 on housing demand

Log(Clicks) P(Contacts> 0)
(1) (2) (3) (4) (5)

(Intercept) 0.225∗∗∗

(0.016)
Mar-Apr 2020 -0.053∗ -0.037 -0.037∗∗∗ -0.032∗∗∗ -0.027∗∗∗

(0.028) (0.034) (0.002) (0.003) (0.006)
Post May 2020 0.367∗∗∗ 0.379∗∗∗ 0.062∗∗∗ 0.075∗∗∗ 0.079∗∗∗

(0.022) (0.025) (0.004) (0.004) (0.006)

Observations 11,717,459 11,717,459 11,717,459 11,717,459 11,717,459
R2 0.343 0.471 0.034 0.071 0.121
Within R2 0.263 0.280 0.040 0.045

Commuting zone×Month fixed effects X X
Local housing market×Month fixed effects X X

Notes: Standard errors are clustered at the commuting zone level. Control variables include property type, size,
private garden, terrace, garage, balcony, elevator, distance from the centroid of the commuting zone, price per m2,
price revision, time on market, number of days the ad has been visible during the month.
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Table B.3: Effects of Covid-19 on housing demand by location

Log(Clicks) P(Contacts> 0)
(1) (2) (3) (4) (5) (6)

Suburbs -0.185∗∗∗ -0.043∗∗∗

(0.034) (0.010)
Rural areas -0.302∗∗∗ -0.056∗∗

(0.068) (0.022)
Mar-Apr 2020*Suburbs -0.053∗ 0.014∗∗∗

(0.030) (0.003)
Post May 2020*Suburbs 0.016 0.015∗∗∗

(0.023) (0.005)
Mar-Apr 2020*Rural areas 0.048∗ 0.028∗∗∗

(0.026) (0.004)
Post May 2020*Rural areas 0.105∗∗∗ 0.016∗∗

(0.021) (0.006)
Log of population per m2 0.022∗∗∗ 0.0007 0.004∗∗∗ -0.002∗∗∗

(0.003) (0.001) (0.0009) (0.0004)
Mar-Apr 2020*Log of population per m2 -0.002 -0.002∗∗ -0.004∗∗∗ -0.002∗∗∗

(0.002) (0.001) (0.0005) (0.0005)
Post May 2020*Log of population per m2 -0.012∗∗∗ -0.003∗∗∗ -0.006∗∗∗ -0.001∗∗∗

(0.002) (0.001) (0.0008) (0.0004)

Observations 11,717,459 11,591,151 11,591,151 11,717,459 11,591,151 11,591,151
R2 0.374 0.369 0.518 0.075 0.075 0.143
Within R2 0.246 0.240 0.256 0.036 0.036 0.040

Commuting zone×Time dummies fixed effects X X X X
Local housing market×Time dummies fixed effects X X

Notes: Standard errors are clustered at the commuting zone level. Control variables include property type, size,
private garden, terrace, garage, balcony, elevator, distance from the centroid of the commuting zone, price per m2,
price revision, time on market, number of days the ad has been visible during the month.
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Table B.4: Effects of Covid-19 on contacts by dwellings’ characteristics

P(Contacts>0)
(1) (2) (3) (4) (5)

Single-family home 0.056∗∗∗ 0.056∗∗∗ 0.049∗∗∗ 0.043∗∗∗ 0.041∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
Terrace 0.035∗∗∗ 0.033∗∗∗ 0.035∗∗∗ 0.031∗∗∗ 0.029∗∗∗

(0.004) (0.004) (0.004) (0.005) (0.004)
Private garden 0.055∗∗∗ 0.064∗∗∗ 0.064∗∗∗ 0.060∗∗∗ 0.053∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.003)
Size (m2) -0.0008∗∗∗ -0.0008∗∗∗ -0.0008∗∗∗

(5.22 × 10−5) (5.23 × 10−5) (5.23 × 10−5)
Size = 50-85 -0.012∗ -0.012∗

(0.007) (0.007)
Size = 85-115 -0.020 -0.020

(0.013) (0.013)
Size = 115-145 -0.047∗∗∗ -0.045∗∗∗

(0.016) (0.016)
Size > 145 -0.140∗∗∗ -0.135∗∗∗

(0.015) (0.015)
Mar-Apr 2020*Private garden 0.006∗∗∗ 0.005∗∗

(0.002) (0.002)
Post May 2020*Private garden 0.034∗∗∗ 0.029∗∗∗

(0.002) (0.002)
Mar-Apr 2020*Terrace 0.006∗∗∗ 0.004∗∗

(0.002) (0.002)
Post May 2020*Terrace 0.011∗∗∗ 0.009∗∗∗

(0.002) (0.001)
Mar-Apr 2020*Single-family home 0.003 -0.009∗∗∗

(0.002) (0.002)
Post May 2020*Single-family home 0.031∗∗∗ 0.012∗∗∗

(0.003) (0.002)
Mar-Apr 2020*Size = 50-85 0.002 0.002

(0.004) (0.004)
Post May 2020*Size = 50-85 0.011∗∗∗ 0.010∗∗∗

(0.003) (0.003)
Mar-Apr 2020*Size = 85-115 -0.0009 -0.001

(0.007) (0.007)
Post May 2020*Size = 85-115 0.017∗∗∗ 0.014∗∗∗

(0.005) (0.005)
Mar-Apr 2020*Size = 115-145 0.001 0.001

(0.006) (0.006)
Post May 2020*Size = 115-145 0.022∗∗∗ 0.014∗∗

(0.006) (0.005)
Mar-Apr 2020*Size > 145 0.013∗ 0.014∗∗

(0.007) (0.006)
Post May 2020*Size > 145 0.028∗∗∗ 0.007

(0.007) (0.007)

Observations 11,717,459 11,717,459 11,717,459 11,717,459 11,717,459

Local housing market×Time dummies fixed effects X X X X X

Notes: Standard errors are clustered at the commuting zone level. Control variables include property type, size,
private garden, terrace, garage, balcony, elevator, distance from the centroid of the commuting zone, price per m2,
price revision, time on market, number of days the ad has been visible during the month.
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Table B.5: Effects of Covid-19 on contacts by dwellings’ characteristics and location

P(Contacts>0)
(1) (2)

Single-family home 0.034∗∗∗ 0.034∗∗∗

(0.005) (0.005)
Terrace 0.009∗∗∗ 0.009∗∗∗

(0.003) (0.003)
Private garden 0.027∗∗∗ 0.027∗∗∗

(0.004) (0.003)
Size = 50-85 -0.012∗∗∗ -0.013∗∗∗

(0.004) (0.005)
Size = 85-115 -0.009 -0.010

(0.006) (0.006)
Size = 115-145 -0.021∗∗∗ -0.021∗∗∗

(0.007) (0.007)
Size > 145 -0.089∗∗∗ -0.089∗∗∗

(0.008) (0.008)
Suburbs -0.040∗∗∗

(0.010)
Rural areas -0.050∗∗

(0.022)
Log of population per m2 0.004∗∗∗

(0.0009)
Mar-Apr 2020*Single-family home -0.005∗ -0.004

(0.003) (0.003)
Post May 2020*Single-family home 0.018∗∗∗ 0.017∗∗∗

(0.002) (0.002)
Mar-Apr 2020*Terrace 0.008∗∗∗ 0.008∗∗∗

(0.002) (0.002)
Post May 2020*Terrace 0.013∗∗∗ 0.013∗∗∗

(0.002) (0.002)
Mar-Apr 2020*Private garden 0.010∗∗∗ 0.010∗∗∗

(0.003) (0.003)
Post May 2020*Private garden 0.036∗∗∗ 0.035∗∗∗

(0.003) (0.003)
Mar-Apr 2020*Size = 50-85 0.005 0.004

(0.004) (0.004)
Post May 2020*Size = 50-85 0.015∗∗∗ 0.016∗∗∗

(0.004) (0.004)
Mar-Apr 2020*Size = 85-115 0.0005 0.0007

(0.006) (0.006)
Post May 2020*Size = 85-115 0.018∗∗∗ 0.018∗∗∗

(0.004) (0.004)
Mar-Apr 2020*Size = 115-145 -0.0002 -0.0005

(0.006) (0.006)
Post May 2020*Size = 115-145 0.015∗∗∗ 0.015∗∗∗

(0.005) (0.005)
Mar-Apr 2020*Size > 145 0.011∗ 0.010∗

(0.006) (0.006)
Post May 2020*Size > 145 0.005 0.006

(0.008) (0.008)
Mar-Apr 2020*Suburbs 0.011∗∗∗

(0.003)
Post May 2020*Suburbs 0.004

(0.005)
Mar-Apr 2020*Rural areas 0.024∗∗∗

(0.004)
Post May 2020*Rural areas -0.003

(0.007)
Mar-Apr 2020*Log of population per m2 -0.003∗∗∗

(0.0005)
Post May 2020*Log of population per m2 -0.002∗∗

(0.0009)

Observations 11,717,459 11,591,151

Commuting zone×Time dummies fixed effects X X

Notes: Standard errors are clustered at the commuting zone level. Control variables include property type, size,
private garden, terrace, garage, balcony, elevator, distance from the centroid of the commuting zone, price per m2,
price revision, time on market, number of days the ad has been visible during the month.
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C Channels of transmission

Figure C.1: Covid-19 hospitalisations in the commuting areas. September-December 2020

Source: Istituto Superiore di Sanità (ISS, Italian National Institute of Health). Notes: Number of Covid-19
hospitalisations per 1,000 persons across commuting areas.

Figure C.2: Covid-19 containment measures during September-December 2020

Notes: Containment policies 1 through 7 are incremental, i.e., Policy 4 adds additional restrictions to those imposed under Policy 3.
Policies 1 to 3 were nationwide, while policies 4 to 7 were applied to specific regions based on regional epidemiological conditions. Policy 1
(October 7) makes mask mandatory indoors and outdoors. Policy 2 (October 13) introduces limits to public gatherings. Policy 3 (October
24) provides for additional limits on gatherings and the shutdown of some activities (i.e., theaters). Policy 4 (22 November) introduces
curfews. Policies 5 to 7 (3 November) introduces stricter measures (including school closures).
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Figure C.3: Share of private sector workers experiencing work-from-home

(a) 2019 (b) 2020

Share of private sector workers (percentage points) experiencing work-from-home across provinces. These estimates
are based on the Labour Force Survey.
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Table C.1: Impact of epidemiological conditions on housing demand

P(Contacts> 0)
(1) (2) (3) (4) (5)

Hospitalisations -0.0007 -0.0003 -0.0006 6.77 × 10−5 -0.0040∗∗∗

(0.0005) (0.0004) (0.0005) (0.0009) (0.0014)
Hospitalisations*Private garden 0.0014∗∗

(0.0007)
Hospitalisations*Terrace 0.0006

(0.0004)
Hospitalisations*Single-family home 0.0016∗∗

(0.0007)
Hospitalisations*Size = 50-85 -0.0006

(0.0008)
Hospitalisations*Size = 85-115 -0.0003

(0.0009)
Hospitalisations*Size = 115-145 -0.0009

(0.0008)
Hospitalisations*Size > 145 0.0010

(0.0010)
Hospitalisations*Log of population per m2 -0.0006∗∗∗

(0.0002)

Observations 7,321,643 7,321,643 7,321,643 7,321,643 7,238,952
R2 0.3138 0.3138 0.3138 0.3138 0.3140
Within R2 0.0015 0.0015 0.0015 0.0015 0.0015

ID listing fixed effects X X X X X
Region×Time dummies fixed effects X X X X X

Notes: Standard errors are clustered at the commuting zone level. Control variables include price per m2, price
revision and time on market. Hospitalisations are defined as the number of COVID-19 related hospitalisations per
1,000 population in the commuting zone.
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Table C.2: Impact of epidemiological conditions and containment measures on housing demand

P(Contacts> 0)

(1) (2) (3) (4) (5)

Hospitalisations -0.0017∗ -0.0014 -0.0017∗ -0.0008 -0.0056∗∗

(0.0010) (0.0009) (0.0009) (0.0010) (0.0023)

Policy 5 -0.0139 -0.0138 -0.0160 0.0024 -0.0035

(0.1969) (1.351) (0.2404) (1.349) (1.073)

Policy 6 -0.0174 -0.0168 -0.0192 -0.0011 -0.0011

(0.1964) (1.351) (0.2396) (1.348) (1.072)

Policy 7 -0.0303 -0.0294 -0.0321 -0.0149 -0.0238

(0.1952) (1.349) (0.2381) (1.346) (1.069)

Private garden*Hospitalisations 0.0016∗

(0.0008)

Private garden*Policy 5 0.0017

(0.0015)

Private garden*Policy 6 0.0008

(0.0018)

Private garden*Policy 7 0.0054∗

(0.0029)

Terrace*Hospitalisations 0.0007

(0.0005)

Terrace*Policy 5 0.0033∗∗

(0.0015)

Terrace*Policy 6 0.0017

(0.0015)

Terrace*Policy 7 0.0048∗∗

(0.0022)

Single-family home*Hospitalisations 0.0018∗∗

(0.0009)

Single-family home*Policy 5 0.0050∗∗∗

(0.0019)

Single-family home*Policy 6 0.0032

(0.0020)

Single-family home*Policy 7 0.0090∗∗

(0.0035)

Size = 50-85*Hospitalisations -0.0008

(0.0009)

Size = 85-115*Hospitalisations -0.0006

(0.0009)

Size = 115-145*Hospitalisations -0.0012

(0.0008)

Size > 145*Hospitalisations 0.0008

(0.0010)

Size = 50-85*Policy 5 0.0040∗

(0.0024)

Size = 85-115*Policy 5 0.0038

(0.0036)

Size = 115-145*Policy 5 0.0058∗

(0.0033)

Size > 145*Policy 5 0.0121∗∗∗

(0.0038)

Size = 50-85*Policy 6 0.0049∗∗
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(0.0019)

Size = 85-115*Policy 6 0.0044∗

(0.0026)

Size = 115-145*Policy 6 0.0052∗∗

(0.0025)

Size > 145*Policy 6 0.0103∗∗∗

(0.0032)

Size = 50-85*Policy 7 0.0048∗

(0.0027)

Size = 85-115*Policy 7 0.0037

(0.0037)

Size = 115-145*Policy 7 0.0080

(0.0051)

Size > 145*Policy 7 0.0188∗∗∗

(0.0058)

Log of population per m2*Hospitalisations -0.0007∗∗∗

(0.0003)

Log of population per m2*Policy 5 -0.0022∗∗∗

(0.0006)

Log of population per m2*Policy 6 -0.0012∗

(0.0007)

Log of population per m2*Policy 7 -0.0031∗∗∗

(0.0009)

Observations 7,321,643 7,321,643 7,321,643 7,321,643 7,238,952

R2 0.3135 0.3135 0.3135 0.3136 0.3137

Within R2 0.0017 0.0017 0.0017 0.0018 0.0018

ID listing fixed effects X X X X X

Time dummies fixed effects X X X X X

Notes: Standard errors are clustered at the commuting zone level. Control variables include price per m2, price revision and

time on market. Hospitalisations are defined as the number of COVID-19 related hospitalisations per 1,000 population in the

commuting zone. Containment policies 5 through 7 are incremental, i.e., Policy 6 adds additional restrictions to those imposed

under Policy 5.
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Table C.3: Work-from-home and employment structure: first stage

(1)
Work-from-home

Share ICT-Financial 0.504∗∗∗

(0.113)

Share bachelor 0.0962∗∗∗

(0.0358)

Housing prices 0.393
(0.285)

Change in housing prices 0.0551
(0.0380)

Change in listings -0.0104
(0.00730)

Hospitalisations 0.0328
(0.0656)

Population -0.000262
(0.000234)

Income per capita 0.588∗∗∗

(0.112)

Surface -0.0127
(0.0764)

Change in private sector employment 0.0124
(0.0936)

Change in employment -0.385
(0.234)

Change in households bank deposits 0.0177
(0.0825)

Change in households bank loans -0.0432
(0.0874)

Change in labour income 0.0565
(0.0413)

Short-term work scheme (CIG) -154.1
(134.5)

Change in car purchases 0.00700
(0.0254)

Change in working hours -0.0616
(0.0451)

Share of permanent employees -0.123∗∗∗

(0.0421)

Change in the share of permanent employees -0.138∗∗

(0.0680)

Constant -5.415∗∗

(2.369)
Observations 104
Adjusted R2 0.807

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C.4: Impact of work-from-home and epidemiological conditions on housing demand (IV)

(1) (2) (3) (4) (5)
Single-family home Private garden Terrace Size Population density

Work-from-home 0.00523∗∗ 0.00407∗∗ 0.00465∗∗∗ 0.0000234∗∗ -0.0000458
(0.00218) (0.00189) (0.00162) (0.0000101) (0.000432)

Housing prices -0.00969∗∗ -0.00529 -0.00187 -0.0000160 0.000554
(0.00395) (0.00344) (0.00294) (0.0000184) (0.000785)

Change in housing prices -0.00209∗∗∗ -0.00168∗∗∗ -0.000794∗ -0.00000649∗∗ -0.0000136
(0.000551) (0.000480) (0.000410) (0.00000256) (0.000110)

Change in listings 0.0000735 0.0000652 0.000107 0.00000117∗∗ 0.0000479∗∗

(0.000104) (0.0000906) (0.0000773) (0.000000483) (0.0000207)

Hospitalisations 0.00119 -0.000346 0.000348 0.00000683∗ 0.0000698
(0.000882) (0.000768) (0.000656) (0.00000410) (0.000175)

Population 0.00000832∗∗∗ 0.00000321 0.00000699∗∗∗ 2.30e-08 0.000000146
(0.00000307) (0.00000268) (0.00000229) (1.43e-08) (0.000000611)

Income per capita -0.00226 -0.000831 -0.00358∗∗ -0.0000153 0.0000775
(0.00237) (0.00206) (0.00176) (0.0000110) (0.000471)

Surface -0.00127 -0.000483 -0.00144∗ 0.00000824∗ -0.0000602
(0.00106) (0.000927) (0.000792) (0.00000495) (0.000212)

Change in private sector employment -0.00194 0.000589 0.000356 0.00000246 -0.000332
(0.00131) (0.00114) (0.000974) (0.00000608) (0.000260)

Change in employment -0.000816 -0.00142 -0.00246 -0.00000977 0.00165∗∗

(0.00344) (0.00300) (0.00256) (0.0000160) (0.000683)

Change in households bank deposits -0.000334 0.00148 0.000318 -0.00000356 0.000192
(0.00113) (0.000983) (0.000840) (0.00000525) (0.000224)

Change in households bank loans 0.000592 0.000481 -0.00106 -0.00000315 -0.000235
(0.00121) (0.00105) (0.000899) (0.00000562) (0.000240)

Change in labour income -0.000208 0.0000818 -0.000754∗ 0.00000252 0.0000493
(0.000609) (0.000530) (0.000453) (0.00000283) (0.000121)

Short-term work scheme (CIG) 0.357 -0.0333 0.682 0.00918 0.174
(1.847) (1.609) (1.374) (0.00859) (0.367)

Change in car purchases 0.000366 -0.0000908 0.000119 0.000000954 -0.00000247
(0.000353) (0.000307) (0.000262) (0.00000164) (0.0000701)

Change in working hours -0.0000555 0.000422 0.000598 0.000000629 -0.00000398
(0.000637) (0.000554) (0.000474) (0.00000296) (0.000127)

Share of permanent employees 0.000859 0.000765 0.000646 0.00000739∗∗ 0.0000226
(0.000662) (0.000577) (0.000493) (0.00000308) (0.000132)

Change in the share of permanent employees -0.0000148 -0.000677 0.00191∗∗ 0.00000364 0.000244
(0.00100) (0.000873) (0.000746) (0.00000466) (0.000199)

Constant -0.000997 -0.0284 0.0168 -0.000289∗ -0.00823
(0.0340) (0.0296) (0.0253) (0.000158) (0.00676)

Observations 104 104 104 104 104

Standard errors in parentheses
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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