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Figure A2: Companies exposure in Milan

(a) Flood

(b) Landslide

Note: This chart reports the location of the manufacturing company headquarters in Milan downtown. The color
scale represents the values of the EC

F (upper panel) and the EC
L (lower panel) indicators.
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Figure A3: EXPOSURE TO FLOODS AND COMPANIES’ CHARACTERISTICS
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Note: This chart reports a set of bin scatter plots showing the relation between companies’ characteristics and a
dummy equal to 1 if the company is exposed to floods. We consider nine variables: the number of employees, total
assets, age of the company, tangible assets, value added, turnover, cash, return on assets, and leverage. Tangible
assets, value added, turnover, and cash are plotted as a ratio to total assets. Total assets are reported in thousands
of euros. The dots are the simple average of the dependent variable (i.e., the share of firms exposed to floods) for
each percentile of the distribution of each company’s characteristic considered. We windsorized all variables at
the 1th and 99th percentiles of the distribution, except for age and leverage.
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Figure A4: EXPOSURE TO LANDSLIDES AND COMPANIES’ CHARACTERISTICS
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Note: This chart reports a set of bin scatter plots showing the relation between companies’ characteristics and a
dummy equal to 1 if the company is exposed to landslides. We consider nine variables: the number of employees,
total assets, age of the company, tangible assets, value added, turnover, cash, return on assets, and leverage.
Tangible assets, value added, turnover, and cash are plotted as a ratio to total assets. Total assets are reported in
thousands of euros. The dots are the simple average of the dependent variable (i.e., the share of firms exposed to
landslides) for each percentile of the distribution of each company’s characteristic considered. We windsorized all
variables at the 1th and 99th percentiles of the distribution, except for age and leverage.
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Figure A5: ADDITIONAL RESULTS ON HAZARDS AND COMPANIES’ CHARACTERISTICS
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Note: This chart displays the share of companies exposed to floods and landslides by the number of company
establishments and their probability of default (as estimated by CERVED).
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Figure A6: HAZARDS, PROBABILITY OF DEFAULT, AND COMPANY’S SIZE
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Note: This chart displays the share of companies exposed to floods and landslides by their probability of default
(as estimated by CERVED) and number of employees.
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Figure A7: Geocoding accuracy

Note: This map shows the impact of the use of OSM buildings on the evaluation of flooding hazard: the blue star
corresponds to the original geocoded address (no flood exposure), the red star to the closest building and actual
location of the company assets (high flood hazard).
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Table A4: MEASUREMENT ERROR CAUSED BY IGNORING BUILDINGS PERIMETERS

Region ∆ SR
F ∆ SR

L

Abruzzo + 0.01 + 0.05
Basilicata + 0.01 0.00
Calabria + 0.02 + 0.01
Campania + 0.01 0.00
Emilia-Romagna + 0.01 0.00
Friuli-Venezia Giulia + 0.03 0.00
Lazio + 0.01 + 0.01
Liguria + 0.04 + 0.06
Lombardia + 0.01 0.00
Marche + 0.01 + 0.01
Molise 0.00 - 0.01
Piemonte + 0.02 0.00
Puglia + 0.02 0.00
Sardegna + 0.01 + 0.01
Sicilia 0.00 + 0.01
Toscana + 0.02 + 0.02
Trentino-Alto Adige + 0.05 + 0.03
Umbria + 0.01 + 0.01
Valle d’Aosta 0.00 - 0.04
Veneto + 0.02 0.00

Note: This table reports the differential in the values of the SR
F and SR

L indicators when calculated using the actual
building perimeters recovered by OpenStreetMap instead of the geocoding coordinates.
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B Construction of the dataset

This Appendix describes in detail the procedure followed to construct the dataset:

• We downloaded from InfoCamere all the information reported by the Business Registry

about each manufacturing company that was plausibly active on December 31, 2022.

We included in the sample a company if the first two digits of their ATECO (NACE

code) were between 10 and 33. For each company, we found the list of local units

(including the complete addresses) and the number of employees by municipality on

December 31, 2022, in the business registry. The source of the employment data provided

by InfoCamere is the National Institute of Social Security (INPS). Infocamere provides

the data used in this work as a result of a supply agreement with the Bank of Italy, and

the information contained is either updated daily (data on local units, main activities) or

annually (number of employees per municipality). The same data is accessible from the

InfoCamere website (visura camerale).

• When a company only owns one establishment in a municipality, we assign the num-

ber of employees to that establishment. Otherwise, we assume that the employees of a

company inside a municipality are uniformly distributed across all establishments inside

that municipality. For a sample of about 110 thousand firms, we checked the employ-

ment data at the municipality level provided by InfoCamere with an alternative dataset

of microdata provided by INPS to Bank of Italy, and we found that the correlation be-

tween the two sources is close to 1. However, for some company sites, there was no

information on the number of employees in InfoCamere. We attempted to recover data

from the INPS microdata archive for these establishments. This effort successfully filled

in missing employee information for ∼ 1100 company sites.

• We retrieved the longitude and latitude of each headquarters/local unit using the Google

Maps API. We checked that the position provided by the Google Maps API was plausible

using the official shapefile of the municipality borders, which is publicly available on

the Istat website. We discard the outcome of the geocoding if the coordinates returned

by the Google Maps API are outside the municipality reported in the business registry.

We discarded about 2% of the outcomes, and for these addresses, we used the geocoding

service provided by ESRI. In the final dataset, for 98.5% of the addresses, the coordinates
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associated with the address fall inside the municipality reported in the business registry.

• We determined the exposure of each premise to flood and landslide hazards by using the

hazard maps publicly available on the Idrogeo website. The shapefiles are available at

https://idrogeo.isprambiente.it/app/page/open-data.
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C Comparison with other administrative data

In this appendix, we will compare the distribution of firms and employees derived from our

dataset with similar statistics from the dataset ASIA (Registro statistico delle imprese attive)

compiled by the National Statistical Institute (Istat).

ASIA is the most comprehensive dataset on Italian companies, containing detailed informa-

tion on corporations and non-incorporated firms. The information set includes the distribution

of each firm’s employees among local units. Istat does not disseminate microdata at the firm

level but publishes statistics on the number of firms and employees in each municipality by

NACE code.

To assess the consistency of our dataset with ASIA, we calculate the number of firms (head-

quarters or local units) and the number of employees by municipality-NACE 2-digit code. Next,

we merge our dataset with ASIA statistics. If there is no data in ASIA for a combination of

municipality and NACE code, we impute zero for the number of firms and employees.

Before showing the results, we need to point out some issues. First, ASIA surveys all firms

and workers (including self-employment), while our dataset includes only corporations. That

means that ASIA’s target universe is potentially larger than ours regarding firms and employees.

For example, according to ASIA, there are more than 3,000 firms in the textile sector in the

municipality of Prato, while they are about 1,000 according to our dataset.

Second, Istat assigns the NACE codes of local units based on their specific activity, while

we observe only one NACE code per firm. For example, based on our dataset, the hydrocarbon

production sector in the municipality of San Donato Milanese employs about 5,000 employees.

In ASIA this number is less than 500 employees. The difference is due to the fact that this

municipality hosts the administrative headquarters of Italy’s largest hydrocarbon enterprise,

and this unit is reclassified in the administrative services sector in ASIA.

Figure A8 displays two scatter plots with the comparison results. Each plot reports on the

x-axis the number of firms or employees according to ASIA, while the values computed on our

dataset are on the y-axis.19 Despite the caveats already reported, the results in Figure A8 show

that the information in our dataset is consistent with ASIA. The correlation between the two

datasets in the number of enterprises and employees by municipality-sector is 0.93 and 0.91,

respectively.

19To improve the visualization of the results, figure A8a does not show the textile sector in the municipality of
Prato, and figure A8b does not show the hydrocarbon production sector in San Donato Milanese.
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Figure A8: Comparison between InfoCamere and ASIA

(a) Establishments

(b) Employees

Note: The chart reports a comparison between the distribution of establishments and employees according to our
dataset and ASIA. The upper scatterplot reports the number of establishments by the municipality and NACE-2
digit sector from InfoCamere (y-axis) and ASIA (x-axis). The lower scatterplot displays the number of employees.
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