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Credit risk and rating evaluation as a tool for
industrial innovation policy: an application based
on the Industry 2015 projects portfolio
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Abstract

This paper investigates the possibility to expto#dit risk evaluation for the
definition of new industrial policy measures dewbte maximize potential credit
opportunities for industrial innovation projectshel proposed risk evaluation
method brings into the project rating process aemamcurate representation of its
sectoral and regional structure, contributing tteratate the strong information
asymmetry usually registered between the borrowdrthe potential lender in the
case of industrial innovation project financing. Mdover it could allow the
definition of different investment profiles correspling to increasing levels of risk
in the considered project portfolio.

The paper presents a case study based on the mndit5 innovation
projects portfolio, where the beneficiaries areeagsh organization, large enterprise
and SMEs. The projects are focused on Energy effigi, Sustainable mobility,
New technologies for Made in Italy.

Our study presents an approach of technical asabfsthe credit risk, based
on a rating system which is normally used to asgesfvestments in stocks, which
allows to examine the influence of the technologarad regional mix on Industry
2015 projects rating.

In particular for the sectoral analysis a set péficial and economic ratios is
analyzed to assess the probability of default usitignan method, based on

multiple discriminant statistical methodology.
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For the regional analysis the Wroclaw Method is dysbased on an
aggregation function, that is an adjusted meanhef riegional indicators. The
obtained regional index is easily computable, pretable and comparable over
time.

A regions-technologies SWOT matrix is built in orde relate the regional
index values with the Industry 2015 technologicat.m

A first application of the method to differentiatee risk profiles of the
various technological themes defined inside thedhtechnological areas of the

Industry 2015 projects is reported.

The authors would like to thank Claudio Zuccahaf European Investment Bank,
for helpful comments and discussions.

1 - Introduction

In the rapidly developing knowledge economy, loag¥ economic growth,
employment, and welfare in countries mainly depeots their capability to
generate, and implement new knowledge. In partictila competitiveness of an
industrial system mainly relays on the effectivgleitation of knowledge upgrade
by firms to obtain innovation, in a search for jo&nd growth opportunities [4].

There is a clear perception that Europe is laggiglgind US and other major
economies in this knowledge based industrial iniomamechanism. The latest
designed European growth strategy “Europe 202CZ[&rly recognizes this point,
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keeping as one of its target the 3% of the EU's GDMe invested in R&D,
remarking that the European experienced gap is lynaue insufficient private
sector R&I spending.

Access to appropriate forms of finance continueséoone of the most
serious constraints on innovation by European firffise relatively high risks
related to investments in research and innovatR&l), the difficulties of the
financial operator to assess the potential of restitologies and the reluctance of
financial institutions to lend money without co#laal, hamper innovation and the
growth of innovative companies.

The financial crisis has made access to financenfavative companies even
more difficult, as banks have become more risk-sevehan ever. As a result, risk
capital for private investments in R&l is very soar In particular, innovative
companies with rapid growth potential face enormaitficulties in finding external
finance in Europe, but even for established comgsamniorking on new technologies
in key areas (e.g. energy and climate change, dfiatdogy), private capital sources
are limited.

As a consequence, industrial innovation policy $thdae more risk sharing
oriented in order to facilitate access of innowatigrojects and companies to
financial instruments.

This paper investigates the possibility to exptwédit risk evaluation for the
definition of such new policy measures, aimed toximi&e potential credit
opportunities for industrial innovation projectshel proposed risk evaluation
method brings into the project rating process aemamcurate representation of its
sectoral and regional structure, contributing tteratate the strong information
asymmetry usually registered between the borrowdrthe potential lender in the
case of industrial innovation project financing. Mdover it could allow the
definition of different investment profiles correspling to increasing levels of risk
in the considered projects portfolio.

Following the lines of the European context in thst years promotion of
industrial research and innovation has been the milar of the Italian government
industrial policy, culminating with the launch i0@3 of the Industry 2015 initiative,
mainly based on the realization of the Projectsifidustrial Innovation (Pll) in the
technological areas of Energy efficiency, Sustdmahobility, New technologies

for Made in Italy.
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The paper presents the application of the propois&devaluation to a case
study based on the Industry 2015 innovation prejeshere the beneficiaries are
research organization, large enterprise and SMEs.

The proposed methodology is depicted in the follmpscheme:

SWOT matrix

Sectoral regions -

assessment i .
Regional assessment tecnologies

Regional - ildi i i
Industry 2015 Regional - Suslgalnab\e Regional - Building the matrix regions-
clusters Energy efficiency | Made in Italy technologies on the basis of
mobility valuesrelated to
investmentsin technologies
ECONOMIC FINANCIAL from differentregionsand,
INFORMATIONS ON ECONOMIC AND ECONOMIC AND ECONOMIC AND using the value of regional
INDUSTRIAL SECTORS INDUSTRIAL INDUSTRIAL INDUSTRIAL ; N
INFORMATIONS ON INFORMATIONS ON INFORMATIONS ON indexasa weightto the
(Sector financial statements: REGIONS AND SECTORS REGIONS AND SECTORS REGIONS AND SECTORS regions, we identify the best
main indicators) (Region and sector (Region and sector (Regionand sector analiisys technologies toimpacton
analiisys on EE) analiisys on SM) on MI) the area.

Section 2 describes the sectoral cluster analysigdustry 2015 related
firms; section 3 and 4 contains respectively thalwation of the relevant sectoral
and regional risk; finally section 5 contains thgkrranking of the industry 2015
technologies portfolio and a comparison between rtatve risk profile of the
Industry 2015 projects portfolio and a synthetkprofile built up with the fifteen

lowest risk technologies.

2 - Sectoral and technological cluster analysis of the Industry 2015 projects

For each technological area of the Industry 201&gm@mm, that is Energy
efficiency, Sustainable mobility, New technologfes Made in lItaly, the frequency
distribution of the firms beneficiaries of the projs calls is built, based on sectoral
classification AtecoO7. This corresponds to idgnt#f proxy of the “sectoral
clusters” corresponding to the three areas.

The following figures show the frequency distrilous of the three clusters,

limited to the sectors assuming the ten highesguieacy values.
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Fig.1Energy efficiency: first 10 sectors (weight %)

18,0 16,47
160 14,06
14.0 12,85
/
12,0
10,0
8,0
6,0
4,0
20 E
0,0
28- 27- 72-Research 33-Repairand 26- 62-Information 35- Electricity, 74-Other
Manufacture of Manufacture of and installationof Manufacture of Archltectural technology and gas, steam and Manufacture of professional,
machineryand  electrical experimental machineryand computer, activities, computer  air conditioningfabricated meta scientificand
i i i electronicand  engineering service activities supply products, technical
n.e.c. optical products activitiesand except activities
related machineryand
technical equipment

consultancy

Source: based on Ministry of Economic Developmextad

Fig.2Sustainable mobility: first 10 sectors (weight %)
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Fig.3Made inItaly: first 10 sectors (weight %)
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3 - The measur ement of the sectoral risk

For the sectoral risk analysis the Altman credirsg model is usdd],

based on the following discriminant statisticaldtian:

EM =3.25+6.56 X1+ 3.26 X2+ 6.72 X3 + 1.05 X4
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= X1 = working capital/total assets

= X2 =retained earnings/ total assets

= X3 = earnings before interest and taxes/ totaltasse

= X4 = market value of equity/ book value of totalilities

.
To reproduce the ex ante condition typical of aiqgyotlesign phase, the financial
and economic data, used to build the input to esalithe EM function for each
technological area, are sectoral aggregate dataaged over the last five years,
derived from the Mediobanca database. Before emgfén the Altman discriminant
function these data are further averaged, weightétth the sectoral relative

frequencies coming from the corresponding frequetistyibution.

The most important rating agencies use the follgveicales:

Moody's S&P Fitch
Aaa AAA AAA A
fal AA+ AA+ F—\
S
Aaz AA AA =
Aa3 AA- AA- ]
A1 A+ A+ E
A2 A A =
A3 A- A- ]
Baal BBB+ BBB+ =
Baa2 BBB BBB =
Baa3 BBB- BBB- =
Ba1 BB+ BB+ =
Ba2 BB BB =
Ba3 BB- BB- -
B1 B+ B+ =
B2 B B ||
B3 B- B —
Caal cce cce ¥

EM-score uses the rating notation like S&P andiFitkecreases with the increase of

the probability of default.
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Fig.4 Rating classification
EM Score Rating
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Source: based on In-Depht Data Corp.(over 750 Cdfporates with ratedebtoutstanding: 1995 data)

From the value of EM-score is possible to constauctassification of rating and to
estimate the probability of default (PD):

PD =:" (B|x )\\,: 1 P cut-off
_{) i 1 =7y Sy
TR e’ 1+ —Ze S
! (”g‘,u— ———————— ms is equal to the incidence of
probability to belong to el insolvent companies
insolvent companies (B) in the sample

Tab.1 EM score value 2002-2011

SECTORS 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 avz.0210107
industrial company 4,3] 4.5 4,8 4,9 48| 4,6 4.6 4.6 4,7 4.5 4,6
Tood 570 79 48 73] 49 78] 47 48 49 48 78|
textiles 5,4 5,3 5,5 5,7 5,7 5,6 5,0 4,8 5,0 5,0 5,4
w earing apparel 5,0 5,6 5,4 55 5,4 5,2 5,1 5,6 5,8 5,7 5,5
leather 4,8] 6,0 6,3 6,6 6,9 6,3 6,7 6,5 6,3 6,4 6,4
w ood and furniture 5,5| 52 5,4 5,5 55 5,3] 52 4,8] 5,1] 5,0 5,1]
paper 4,3 4,2 4,2 4,0 4,0 4,2 4,2 45 4,3 4,3 4,3
printing 4,7] 4,5 4,5 4,7 5,8 5.2 5,1 4,2 4,3 4,4 4,6
coke and refined petroleum 4,1] 4.6 5,3 51 4.9 4,3 4.6 4.8 4,9 4.6 4.6
chemicals 4,3 4,4 4,6 4,8 5,2 52 4,8 4.8 5,2 5,2 5,0
pharmaceuticals 5,9 5.8 5,9 6,1 58 5,5 55 57 5,8 57 5,6
rubber and plastic 3,6| 3,3 3,8] 4,5 4,0] 4,2] 3,5 38 3,9] 3,8 3,§]
other non-metallic minerals 5,5| 5,6 6,2] 57 5,6 5,6 54 51 4,9] 47| 51|
basic and fabricated metals 4,1 4,2] 4,9 53 55 5,@‘; 54| 47| 47| 47| 5,£|
machinery and equipment n.e.c. 4,8] 4.8 51 5,0 5,0 5,0E 4.9 47| 5,0 5,0 4.9
computer, electronic, optical and electric 4,7 4,5 51 4,9 4,9 A,ZE 4,8 4,7 4,8 4,4 4,7
transport equipment 3,3] 3,6 3,3 4,1 39 38 3.8 35 3,7 3,0 3,6
construction 4,1 3,9 4,0] 4,6 4,4 4,6 4.5 4,4 4,3] 4,2] 4,4
pubblic service 3,5 3,8 4,7 4,4 4,2 4,1 3,6 3,8 3,9 3,5 38|
other company 4,2| 39 4,1 43 4.5 4,3 4.4] 4.2 4,3 37 4,2
[ENERGY EFFICIENCY 47 42 47 4.5 48 45 43 43 44 41 43
SUSTAINABLE MOBILITY 3,9 3,9 4,3 4,4] 4,3 4,2 4,1] 4,0 4,1 3,7 4,0
MADE INITALY 4,4 4,3 4,6 4,6 4,7 4,6 4,5 44 4,5 4,2 4.4
INDUSTRY 2015 4,1 4,1 4.5 4,6 4,5 4,4 4,3 4,2 4,3 4,0 4,2

Source: based on Mediobanca data
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Fig.5 Probability of default (%) and rating (av. 2007-2011)
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4 - The measurement of theregional risk

For the regional analysis the proposed approadigdc@/roclaw Method[2],

normalizes the indicators by a specific criteribattdeletes the unit of measurement

and the variability effect and uses, as aggregdtiontion, an adjusted mean by a

penalty coefficient that is function, for each yrof the indicators variability in

relation to the mean.

The obtained IR index (Regional Index) is easilynpatable, interpretable

and comparable over time. The variables used arefollews: enterprises,

employees, export and social safety nets. The dxiis as follows:

3 Dik is the k- cluster index of the i-
region, is equal to the euclidean
2
Z Dik K distance weighted by 1/standard
IR =L per_i=12,..20

‘LI ipk\_\

0<IR <1 k=1

pkis the PD value of k-cluster
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Fig.6 Energy efficiencyriskindex
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Fig.7 Sustainable mobility risk index
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Fig.8 Made in Italy risk index
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Fig.9 Industry 2015 risk index (IR)
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5 - The assessment of the Industry 2015 technologies
On the base of the results of the technical andnsific assessment performed

during the design and programming phase of thedimg2015 initiative, several
technological themes have been identified insidehearea. As for the sectoral
clusters, for the technological ones a proxy hanhesed, corresponding to the ex
post distribution of spending, among technologibaimes and regions, proposed by
firms beneficiaries of the calls.
A regions-technologies swot matrix has been builgighting relative

spending distribution data with the values of tegional/sectoral index (see Table
2). This matrix has been used to rank the riskhef technologies. In particular,

Table 3 contains the list of the 15 technologiethwhe lowest PD values.

10
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Tab.2 Investment composition (%) weighted by regiondex

REGIONS
= 5 Identification
@ [ ] =1h ; f
REGIONS/TECHNOLOGIES | £ | 8 | S eS8 s |58 e |9 | 2|el2|c|8lal 8 el fle] el & matmen
1ol 8 12 81c% a8 218 R|2121812]5]|2]2]| 2 [ectnons
weight (regionalindex)| 6,2 | 5.4 |57 [ 6,556 |47 |41]62]42|41|54]57]66|62]39 51]48]13]49]31| 1000
a1) Solar PV 12/00]17|31|15|34|00|136/47]122/00/00|00|00|09/09|00|89|46|108 29
22) Solar thermal and
thermocynamic 00/0028[00[01]|24]03|06|09|30400/06|00|00|04/03|00/00[05/00| 17
a3) Bioenergy 12,5/ 0,097 (191|134 00|23 63| 07|07[0260|18|00]02|194/315/ 67331/ 00| 86
a4) Fuel Cells and Hydrogen 05/0019(08|27/00|04|19|42]00|00|16/00|00[00/03|00|14/00/ 00| 08
a5) Distributed Generation 19/00/09(12365|46|00|39|08|83/11,7/08|00|00|00/00|60|00[31/|115 36
e;gfe’ggy b1) Wind power 0010006272/ 21]|18|70]11]64|00]00[00|00|00]|01]|19]00[28]00[00| 28
b2) Building bioclimatic 10/00/37(00[00/00|00}05/00|00|03/13|00|00|34/00|21|26[00/00| 07
:;’Cfi:g"c moters withhigh 1 6 1 0,0 0,0{ 0,0 00| 00] 00| 10| 0000|113 04| 00|00[00|00]00]00|00]00| 07
b4) Advanced Lighting
Technologies 09/00/03|28|02/107/1,2|06|00]00|00|10|00|00|05/00]00|00[02|00| 09
b5) Electric high-efficiency 25/00/81|17|20/28]00|08|17]00/184/32|00|00|94/08|00|00[20/277| 36
gfgi!z’egg’EMC'E"CVD""“S”‘E' 00]00/02[00]|00|134|23|25]21]|00|00|21|00|00|06|50|17|00|00|69| 17
al) Naval systems and
Subsystems 04/00]19(00[01]93]11,7/01]00]00|13/00|00|00|06/25]/00|00[00/00| 13
a2) Boats 00/00]05|46|19/18]19/00/00|00|00/00|00|00}00/00|00|00[00/00| 06
a3) Urban road vehicles 26,4/ 0037|112 |44|14|22|138/108 1,5 0070|154/ 00|17/02]00|00[20/00| 53
iy |24 Rail ehicies 43/00/16(00|31(57|95/02]20/00]00|00|47|00/109 43|09|00[00|00| 23
o) Management ofinEmOE | 051 0,0 07|00 07]65[312 02| 42| 00|08 11]|00| 00| 08|25 78|59[00|00| 26
b2) Systems for the safe mobility
and inteqratod 8800]79|49|18|10|72|37|140/107 02234/ 94| 00|49 11|85/ 00[27|00| 58
b3) Modular production systems | 4,7 | 0,0 /0,7 0,0| 19|23/ 06]06|00|00]00|03[00|00]01}00|11]00|00[00| 07
a1) New needs of consumers [ 0,31 0,0|27|16|53|79|10]|40|53|28154/35(171{00| 13| 14| 00|10 04| 00| 39
:i)[ggf“wa"d inteligent 35]00107| 23| 94|177| 18[139] 70| 00| 22| 40|153 00| 46| 40| 69|04|57|88| 62
a3) Mechatronic solutions 12,0/ 9,2113,7[ 59| 96| 29| 79| 7.0 |10,611,2|13,6/15,9/28,2| 0,0 |12,3/14,4| 2,8|14,6/17,3/ 38| 108
24) Systems for ol and
industrial emironments 06908/ 08|00|23/00|07|47|07|67|22|24|00|00[90/00|77|68|54|159] 75
e o e N 531 00| 26| 38| 33| 06136968123 23| 7420180/ 50[120/ 21| 04| 39| 00| 49
a6) Environmental performance
oo e of roducts 38/00]48(00(50|06|24]|45|2310]00]30(00(136/37]20|42|55|00|00| 29
Mf::fy'” o) Envronmentally endly 47/00{55|00[46|10/00/08|64|10{00]02[44|00[02|00]/00]00]|17{00| 17
b2) Supply chain systems for the
production cycle 12/00]12|00|50/00]00}05/08|00|05|17|08|00|64| 25|82/ 00[48|00| 17
b3) Organization of supply chains | 1,2 | 0,0 | 20| 0,0| 88|00/ 00|10} 00|00]00|23|00(597/ 61|28 00| 11|52|00| 52
o1) Inovative retall formats on €] o6 1 00| 1,7 | 8,7 | 28| 00| 63| 20| 18| 00| 43| 16|00|00|25| 11|00 |265[ 07 |145 26
2) Tools for marketing business | 0,0 0,0 0,0|00|00|00}00/00]00|00/78/02|08[00|11]11}00/00|21/00| 07
c3) E-commerce e market 04]00/31|00[05[00[00]00]04]|11/00[59[00[00|94]08]00|00[00[00| 10
o) Logistics supply chain 33[00/46(00]|10|24]09|33|54|00|73|33|00|86|37|19785|157|47|00| 42
TOTAL 100| 100 | 100 | 100 | 100| 100 | 100 | 100| 100| 100 | 100 | 100| 100 | 100 | 100 100| 100 | 100 | 100| 100| 100
Source: based on Ministry of Economic Developmetéad
Tab.3 Identification of the best 15 Industry 20&8hnologies
Cluster Technologies Weight
Made in Italy a3) Mechatronic solutions 10,78
Energy efficiency a3) Bioenergy 8,59
Made in Italy ad) Systems for civil and industrial environments 7,53
Made in Italy a2) Innovative and intelligent materials 6,21
Sustainable mobility b2) Systems for the safe mobility and integrated 5,78
Sustainable mobility a3) Urban road vehicles 531
Made in Italy b3) Organization of supply chains 5,25
Made in Italy ab) Production systems for the quality of life 4,89
Made in Italy c4) Logistics supply chain solutions 4,22
Made in Italy al) New needs of consumers 3,92
Energy efficiency ab) Distributed Generation 3,64
Energy efficiency b5) Hectric high-efficiency 3,64
Energy efficiency al) Solar PV 2,93
Made in ltaly a6) Environmental performance and life of products 2,88
Energy efficiency b1) Wind pow er 2,77
Energy efficiency 21,57
Sustainable mobility 11,09
Made in Italy 45,68
INDUSTRY 2015 78,34

Source: based on Ministry of Economic Developmetéad

11
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The method can also be used to compare the risklgs; in terms of

expected loss rate, of the fifteen technologieth Wawest PD values, (Tab.3), and

the whole Industry 2015 projects portfolio.

The primary inputs of the Internal Rating Basedrapph (IRB) of the credit

risk to calculate the expected loss (EL) are:

Probability of Default (PD), measuring the likeldw that the

borrower will default over a given time horizon;

Loss Given Default (LGD), measureing the proportiofi the

exposure that will be lost if a default occurs;

Exposure At Default (EAD), measureing the amounthef facility

that is likely to be drawn if a default occurs.

To calculate the expected loss, it is necessamyetight the credit exposure

calculations discussed above by the probabilityedéult.

The function of expected loss is as follows:

EL=PD,[LGD,CEAD,

where: LGD is equal to 75% (proposed in the BaseCa&pital Accord, for

subordinated loans); EAD and EL in millions euro.

Tab.4 Results: a comparison between Industry 2@di5artfolio of the best 15
Industry 2015 technologies

Inputs

Industry 2015

Energy efficiency Sustainable mobility

Made in Italy|

Inputs

Portfolio (15 techn.)

PD
LGD
EAD

2,84
75,0

2.159

2,64
75,0
593

3,46
75,0
485

2,34
75,0

1.080]

PD
LGD
EAD

2,58
75,0
1.640

Expected loss (EL)

46

12

13

19|

Expected loss (EL)

32

Exp. loss rate
(EL/EAD*100)

2,13

1,98

2,59

1,75

Exp. loss rate
(EL/EAD*100)

1,93
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