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WP 1 - Contributions to Amelia
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Universita Ca’ Foscari Ve Universita di Padova
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Economic, financial and business data
within Amelia
GRINS data vs. external data

Distinguish between data produced within the GRINS network and data recovered from
external sources (public data and private data)

We refer here to external data which are not public, that is, data that originate from
providers (Bloomberg, Refinitiv/Eikon/LSEG, MSCI, Bureau Van Dijk, FactSet...)

Two possible cases:

- There exist an agreement between the GRINS foundation and the provider

- There is no agreement between the GRINS foundation and the provider but there exist an
agreement between a University/a research group and the provider
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Economic, financial and business data
within Amelia
Agreement between the foundation and the provider

In this case, the access to the provider can be integrated within the Amelia platform

Update of the data will be, ideally, authomatic and integrated within the production of
indicators proposed in the deliverables of the GRINS project

In general, raw data collected from the provider cannot be made available, but indicators
produced with the raw data can be made available for research purposes

Commercial activities based on the indicators produced is, in general, conditional to the
signing of a commercial agreement with the provider (more expensive than standard
academic agreements)
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Economic, financial and business data
within Amelia

Agreement between one University and the provider

In this case, the access to the provider CAN'T be integrated within the Amelia platform

The research group MUST upload the data into Amelia and will be responsible of their
update (the update of indicators can be done conditional to the update of the raw data)

Raw data collected from the provider ean’t be made available, but indicators produced
with the raw data can be made available for research purposes

Free diffusion of the indicators is also possible, but commercial activity based on the
indicators produced is NOT POSSIBLE
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ESG investor appetite

SUFVGY Ugo Rigoni
Caterina Cruciani
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Assessing ESGness regarding retail investors
and their perceptions of sustainable
investments

Sample representation consists of:

800 Italian investors with portfolios valued below €200,000
200 investors with portfolios exceeding €200,000

200 private investor category (very significant portfolios)

Three waves

Managing by Doxa



Construction of ESG scores through
dedicated surveys and public information
SMEs

Survey — Data collection CRIF
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Construction of ESG ratings for SMEs

Online tool Contract - Modefinance



Spoke 4, WP 3 - Assessment of climate change
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WP 3 - Contributions to Amelia

M. Billio S. Battiston
Universita Ca’ Foscari Venezia
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Spatial smoothing tool

Luigi Salvati
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An example of available data to measure exposure to climate risk
Data on insurance against natural disasters

Data Spatial smoothing: in progress
. Granularity. Italian * Problem: in some municipalities the
municipalities (“comuni”) share of insured against natural
. ISTAT code of the municipality disasters over total insured is 0 or 1
. Number of firms insured with - This creates a privacy issue
the data provider  Need for spatial smoothing
« Number of firms insured, in Next steps
particular, against natural . Acquiring the full dataset
disasters . Application of different spatial
Consolidation with the ISTAT smoothing techniques in order to

achieve a reasonable equilibrium

shapefile for municipalities between data protection and reliability
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A subsample of the full dataset
. 914 municipalities

Insured firms

Data source Unipol
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A subsample of the full dataset After a first attempt to
. 914 municipalities smoothen data (spatial moving
average)

Insured firms - Spatial moving average Firms insured against natural disasters - Spatial moving average Insured against NDs/Total insured - Spatial moving average
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Simulation results for macro-financial
variables by climate scenarios

Online platform

Stefano Battiston



EIRIN: a macro-financial model to study climate risks and the low-carbon transition
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Model overview

open economy model with agents and sectors of the real
economy and financial system (Monasterolo & Raberto
2018)

Well-established model used by central banks and
financial institutions (e.g. ECB, World Bank) to
complement standard approaches for climate analyses

Model improvements during the project:

Development of a SFC default mechanism: partial defaults
within a sector of the model, which permits a better
integration of financial stability considerations
Interaction of the policy rate with consumption: building
on the buffer-stock theory so that consumption and
saving behaviours react better to interest rates and
unemployment levels

Improvement in the channel from policy rate to
investment decisions, i.e. on the investment from firms’
own equity and the volume of credit granted by the bank

Universita e
: CaFoscari b GRINS

" Venezia

Financial markets «——  Households:

— —— workers (private

Government == Government bonds and , and public), and
stock shares & rentiers
Credit
Financial sector
» Consumption
Central bank
——— goods producers

and service sector

Commercial Consumption goods
bank and services
Labor Capital goods
producers
Energy (green/brown)

Foreign sector
§:

Capital goods
Energy: mining
and utilities
(green/brown)

Raw material

U FOUNDATION

Legend:

Government
bonds and stock
shares

Loans

Consumption
goods and
services

Labor
Energy
Capital goods

Raw material

Figure 1: Interactions of agents and sectorsin EIRIN through real and

financial markets.
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Towards an interactive model website A 0

EIRIN code,
consolidated version
« We develop an online platform that includes simulation results of e
the EIRIN model: macro-financial variables by climate scenarios
(including NGFS), country, time, etc.

« Website development has started (currently offline), with the D @

o o Websi d R t d demi
following sections: (aicbstocode  Ropors i acaderic
« Home: landing page, Compilation Compilation

« Publications: summary of papers based on EIRIN, & g

Rendered website

« Projects: description of projects that funded/used the model, .

« Applications: results for different countries/regions, docunodel on Deployment
to server
o Technical documentation: sections of the documentation
« The model documentationis also available in PDF format & -—

Online website

Figure 2: illustration of the work stream for the
EIRIN website development



A comprehensive analysis of land use and
climate change impacts on water quality
in Italian river basins

Hung Vuong PHAM
Olinda RUFO
Andrea CRITTO

+ BAC
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 Selection of the land use classes relevant to water quality

« Spatio-temporal land use change analysis

- Data collection on water quality with specific focus on nutrient

 Data collection on riverbasin/watersheds associated to the river
network reported water quality according to the WFD.

« Climate change analysis



Finanziato Ministero
dall'Unione europea dell’Universita

NextGenarationEL e della Ricerca

S, Universita "
iadomani 2 > Ca'Foscari U GRIN(S
» Venezia AF FOUNDATION

Update on data collection
New data on land use - VP

. W04 2010

005 2011

L 2006 2012

[] - Tree or shrub cover ' : "He' g 2007 2013
[] creoland imgated or post- = 996 2008 2014
flooding

natural vegetation {Tree,
shrub, herbacecus cover)
(=50%)  cropland (<50%)
Il Tr=e cover, broadieaved,
evargreen, closed to open
(158}
- Tree cover, broadieaved,
deciduous, closed to open
5%)
ee cover, broadleaved,
deciduous, closed (>40%)
[ - Tree cover, broadleaved,
deciduous, open [15-40%)
Tree caver, needleleaved,
evergreen, closed to open
(=15%)
Bl - Tree cover, naedisleaved,
evargreen, closed (>40%)
Il - == cover, needicleavad,
evergreen, open (15-40%:)
Tree caver, nesdleleaved,
deciduous, closed to open
(=15%)
Il - == covern, needieleaved,
deciduous, closed (>40%)
Il - o= coves, neediele
Long=432.4674°, Lat

Documentation

B Product User Guide w2
B Quick User Guide for Meos v2,0.7

CClland cover data

Resolution: 300m

Coverage: Global

Time frame: 1992 till 2020

Accessibility: free — downloaded

Link:
https://maps.elie.ucl.ac.be/CCl/viewer/index.php
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Update on data collection
New data on land use - VP

Europe land cover mapping at 30m
Resolution: 30m

Coverage: EU

Time frame: 2000 till 2019
Accessibility: free — downloaded
Compactability: compactible with CORINE
land cover

Link: https://zenodo.org/records/4725429
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Update on data collection

New data on sub-river basins - VP

Hydr@SHEDSﬁ___ e —————— - Coverage: Global and regional
HydFoSHEDS . ljygpATLA's HydToBASINS Hyd_(,QRIVERS {HydrolA ge. g

e Resolution: vector file with 12 levels of
£ details.

- Europe and Middle East
Europe and Middle East Level 00 - Standard (75MB)

Europe and Middle East Level 01-06 - Standard (39MB)
Europe and Middle East Level 01-12 - Standard (361MB)
Europe and Middle East Level 01 - Standard (3MB)
Europe and Middle East Level 02 - Standard (4MB)
Europe and Middle East Level 03 - Standard (4MB)

Europe and Middle East Level 04 - Standard (7MB) ;fasftnztiﬁ:::emv:!;basm
Europe and Middle East Level 05 - Standard (9MB)
Europe and Middle East Level 06 - Standard (13MB)
Europe and Middle East Level 07 - Standard (21MB)
Europe and Middle East Level 08 - Standard (33MB)
Vel Europe and Middle East Level 09 - Standard (51MB)
HydroBASINS v1.0 1% - Europe and Middle East Level 10 - Standard (70MB)
> Basins ‘5 Europe and Middle East Level 11 - Standard (74MB) Pfafstetter Level 2

i & w X to subdivide sub-basin #9
Nested sub-basins - i Europe and Middle East Level 12 - Standard (74MB)

] = 2 ﬁ‘
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Update on data collection \W/¢, European

: b\ .
New data on nutrients- OR = )P Environment
/ Agency

Dissolved inorganic ni’ttpgen (DN)“ Wy s Orthophosphate (P) -

Time frame: 2000 — 2021, annual mean
concentrations
- Indicators: Total Nitrogen and
.« . | phosphorous

Coverage: EU
Accessibility: free — downloaded,
NetCDF-4
Link: Waterbase - River monitoring stations —
European Environment Agency (europa.eu)



https://www.eea.europa.eu/data-and-maps/figures/waterbase-river-monitoring-stations

Finanziato #-7n, Ministero s, Universita 3" e
dall’'Unione europea { % dell’Universita l Italiadomani - > Ca'Foscari U G RI N S
NextGenerationEL %2> e della Ricerca oo Venezia LY B

Update on data collection Q¢ European
New data on nutrients- OR = Environment
— r/ Agency
“ Time frame: 2000 — 2021, annual mean
‘ concentrations
Indicators: Phosphate and nitratre in lakes and
rivers

Coverage: EU
Accessibility: free — downloaded,
Link: Nutrients in Europedn water bodies —
European Environment Agency (europa.eu)
Number of river monitoring sites:
Nitrate in rivers: Italy (25), ( all data total oxidised
e ) nitrogen, some data total oxidised nitro en)

e o 2ok ‘ Phosphate in rivers: (1992-2021, italy (18)). No data



https://www.eea.europa.eu/data-and-maps/figures/nutrient-trends-in-european-water-2
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Update on data collection
New data on nutrients- OR

Resolution: 5Bkm x 5km and catchments

Time frame: 1970 to 2100

Indicators: Total Nitrogen and

phosphorous

Coverage: EU

5 Accessibility: free — downloaded, NetCDF-4
¥ | Llink: Hydrology-related climate impact

[m3/s] indicators from 1970 to 2100 derived from bias

adjusted European climate projections

(copernicus.eu)

24°W 5°E



https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-hydrology-variables-derived-projections?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-hydrology-variables-derived-projections?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-hydrology-variables-derived-projections?tab=overview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-hydrology-variables-derived-projections?tab=overview
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Update on land use change cmalysis
LULCC indicator and land use change analysis - SC
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Accumulated Changes
1990-2018

This function calculates the number of times
a pixel has changed during the analysed
period. It returns a raster with the number of
changes as pixel value and a table containing
the areal percentage of every pixel value
(number of changes).

PxValue Qt Percent
<Tnt> <Tnt> <db >
0 27139881 90.0
2520848 8&.36
434624 1.44

46°N

44°N

42°N

40°N

38°N

ﬂ? 4 5 D . 1 .4 2 1C9hga(;\_g::1lr81 the interval
lllg D - DD Eﬂ B 0 Change (90.05%)

1 Change (8.36%)

2 Changes (1.44%)

3 Changes (0.14%)
Il 4 Changes (0%)

8°E
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1990
source target value source | target value source | target value
ARTIF ARTIF 12738.25 ARTIF 137.49 OPEN ARTIF 18.94
ARTIF AGRIC 569.79 AGRIC 1425.28 OPEN | AGRIC 181.44
ARTIF 35.05 74074.41 OPEN - 107.64
ARTIF | GRASSL 53.35 GRASSL 2231.20 OPEN | GRASSL 796.30
ARTIF OPEN 27.27 OPEN 288.32 OPEN OPEN 9907.39
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3467.22 GRASSL ARTIF 137.14
150229.59 GRASSL | AGRIC 3993.97
1316.34 GRASSL 3687.99
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«  Workflow:
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Spoke 4, WP 2 - Digital finance, inclusion and
green/young entrepreneurship
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WP 2 - Contributions to Amelia

S. Vismara M. Colombo
Universita di Bergamo Politecnico Milano
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Activities

(i) Define measures to foster the inclusiveness of capital markets on both the supply
and the demand sides

(i) Favor the access to capital markets and sustainable finance by companies (with
particular attention to SME and new green/young enterprises)

(ii) Develop the inclusiveness of digital finance, by providing financing opportunities to
small investors

(iv) Measure and control of the risks of digital finance also by using artificial intelligence

« Cascade call: University of Pavia

Definition of risk measures of digital finance and credit ratings of SMEs and new green/young
enterprises based on artificial intelligence
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Two-sided approach

Demand side of digital financial markets: entrepreneurs and SMEs
Activities i/a &ii

Supply side of digital financial markets: investors
Activities i/b & iii

Teams are working jointly to favor the comparison and integration of different
research lines (matching demand and supply of capital)
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i/a. Define measures to foster the inclusiveness of capital markets on the demand side

ii.  Favor the access to capital markets and sustainable finance by companies (with
particular attention to SME and new green/young enterprises)

Contributions to AMELIA

Demand of capital (Identification: investee company) to Venture Capitalists and Equity
Crowdfunding by region (NUTS3), industry (NACE REV 2 digits) and year:

- Number of investments and amount of capital invested

- Number of invested companies and amount of capital invested
- Assets, sales and employees of invested companies

- Density indicators, ratios (e.g., employee ratio)
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Venezia

i/b. Define measures to foster the inclusiveness of capital markets on the supply side
ii. — Develop the inclusiveness of digital finance, by providing financing opportunities
to small investors

Contributions to AMELIA

Supply of capital (Identification: investor) by Venture Capitalists by region (NUTS3),
industry (NACE REV 2 digits) and year:

- Number of investments and amount of capital invested

- Number of invested companies and amount of capital invested
- Assets, sales and employees of invested companies

- Density indicators, ratios (e.g., employee ratio)



Spoke 4, WP 4 — Public debt and the financial
system under compounding risks
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WP 4 - Contributions to Amelia

M. Marcellino A. Consiglio
Universita Bocconi Universita di Palermo
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Contributions to Amelia

1. Real time monitoring and forecasting of key macroeconomic and financial
indicators (Massimiliano Marcellino, Universitd Bocconi):

* Real time monthly and quarterly macro and financial datasets;
» Periodic reports on real time monitoring and forecasting of key indicators;
* Replication codes in R.

2. Stochastic debt sustainability and financial stability (Andrea Consiglio,
Universitd di Palermo):

« A dashboard in Python and core numerical models in Gams;

« Efficient frontiers and fan charts of the main debt and macroeconomic
aggregates.
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Contributions to Amelia

3. Sovereign debt risk management (Carlo Favero, Universitd Bocconi):

« Codes for pricing and simulation in R.

4. Fiscal Policy and the Italian economy (Efrem Castelnuovo, Universita di
Padova):

*  Quarterly country-level database of macroeconomic variables;
« Estimates of country-specific multipliers;
« Technical working papers;

* Replication codes in MATLAB.
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Contributions to Amelia

5. Regional Fiscal Multipliers (Luca Fanelli, Universita di Bologna):
« Annual regional database of macroeconomic variables;
- Estimates of fiscal regional multipliers;
- Technical working papers;
* Replication codes in MATLAB.

6. International trade and public debt (Roberto Casarin, Universitd Ca’ Foscari, Venezia):

* Quarterly database on international trade and similarity in debt dynamics
networks;

« Estimates on the group of countries with similar trade-debt characteristics;
« Technical working paper;
* Replication codes in MATLAB.




Stochastic debt sustainability and
financial stability

Dashboard

Andrea Consiglio



Universita SV
Ca'Foscari U GRINS
W

" \enezia FOUNDATION

Ministero
ell'Universita
® e della Ricerca

e Finanziato q
+ ¢ |dall'Unione europea %,
NextGenerationEU

NN M N M Ny o
- pe—— L TTTTTTTTTTTT Scenquo Trees
o DS — Consiglio, Carollo and Zenios,
S -----—-----= sic - Qugntitative Finance, 16, 2016
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Efficient Frontiers

Zenios, Consiglio, et al.
Operations Research, 69(3), 2021

Minimize cost of servicing debt while bounding refinancing

Endogenous debt and credit risk spread

Fan charts of stock of debt and gross financing need
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DSA Drag and Drop or Click to Upload a file
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Output

User friendly input (Excel) output (any graphic format) interactive dashboard

% Written in Python, using Dash library (open source)

i Numerical optimization powered by Gams®
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DSA - Debt Sustainability Analysis
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. - Dashboard
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= Interactive plots and fancharts

% Advanced data visualization charts, using Plotly (open source)

i Universal dashboard adaptable across any device




Grazie per I'attenzione
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