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Description of the Concept Region

Name: Provincéusin

NUTS

position within the European Union division p

eNUTS2 : Piedmont — ITC1
NUTS 3: Torino ITC11

Population profile — number of inhabitants

2.24018ear 2011-ISTAT)

Among ltalia provinces, Turin is one of the widerdathe one with the greatest number of municigsiti
(316 in total). The larger part of Municipalitieeeavery small and 113 of them do not even reacH (be0
inhabitants and grouping the 2.57% of the overavimcial population. The resident population (dowa
half of the Piedmont’s population, 52%, and abdtef the whole National country) is focused maimya
few larger towns located on the plain territory.eTopulation density is very different within progial
borders, as in the main urban centers it is ar@ifdinhabitants/kf whereas in mountain areas is equal to

40 inhab./kri. The average density value is about 328,60 inkab./

In the municipalities with more than 10,000 inhabts (precisely 28, located mainly in the plain ahthe
foothills) lives approximately 75% of the overatipulation.
In the table below the most important demographita ébout the concept region regarding the mosintec

year available: 2011 is reported.

Index Male Female Total
Total population 1081298 1166482 2247780
Births 2400 2295 4695
Deaths 2649 2873 5522
Natural balance -249 -578 -827
Registered from other municipalities 6944 7136 708
Registered from foreign countries 1564 1827 3391
Other registration 495 360 855
Deleted to other municipalities 7274 7383 14657
Deleted to foreign countries 369 310 679
Other deletion 3501 3060 6561
Net migration and other reasons -2141 -1430 -3571
Resident population in family 1073309 1155242 27285
Resident population living in cohabitation 5599 923 14831
Number of household 1053615
Number of cohabitation 1214
Average number of members per household 2.12

Table 1.1 — Demographic balance of province of Tuni2011.(Source: ISTAT)

The dynamic recorded in the last 10 years and shiowhre table and chart below, presents a litteease of
the total population of the concept region from 2081 to the 2010 with a single drop during the Yesr

(2011).
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Year Resider.ltial Variation Per(':er.1tual
population variation
2001 2.165.299 - -
2002 2.172.226 6.927 0,32%
2003 2.191.960 19.734 0,91%
2004 2.236.941 44,981 2,05%
2005 2.242.775 5.834 0,26%
2006 2.248.955 6.180 0,28%
2007 2.277.686 28.731 1,28%
2008 2.290.990 13.304 0,58%
2009 2.297.598 6.608 0,29%
2010 2.302.353 4.755 0,21%
2011 2.247.780 -59.031 -2,56%

Table 1.2 — Demographic trend about resident poputson of the region

Demographics trend of the resident population
in the province of Turin
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Figure 1.1 — Demographic trend about resident popation of the region. (Source: ISTAT)

The table below shows the number of transfer afleexe to and from the province of Turin in recgedrs (from
2002 to 2011). The changes of residence are ligtedegistered and deleted from the municipalitieshe
province.
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Registered Deleted Net Total net
migration | migration
Year | From other From For other To other To foreign = For with rate
municipalities | foreign reasons = municipalites countries = other | foreign
countries reasons countries
2002 59.104 8.791 4.779 59.627 1.364 1.803 7.427 9.880
2003 56.910 26.673 5.084 60.418 1.620 2.802 | 25.053 23.827
2004 63.685 18.066 35.874 66.186 1.769 3.212 | 16.297 46.458
2005 62.039 13.881 3.195 66.322 2.038 2447 | 11.843 8.308
2006 67.259 11.978 1.880 69.515 2.078 1.304 9.900 8.220
2007 68.567 36.706 1.462 72.188 2.202 1.777 | 34.504 30.568
2008 68.322 23.963 970 70.411 3.081 4527 | 20.882 15.236
2009 63.195 18.243 1.237 64.069 3.189 6.146 | 15.054 9.271
2010 64.613 16.918 1.983 64.642 2971 8.460 | 13.947 7.441
2011 50.520 11.747 1.743 49.666 2.331 4.758 9.416 7.255

Table 1.3 - Detail of the migratory behavior from D02 to 2011. (Source of data: ISTAT )

From the demographic point of view, Turin provirisean area where the population is not growing iand
has a high rate of aging. From the peak reachd®&1i, the population of the province has contrgcied
then resume growing in recent years. AccordingSIbAT estimates this data is intended to remainlestab
over the next few decades, mainly due to the effeotigration.

Regarding the housing situation of the conceptorggihe table below shows how many buildings asxlus
to residential purposes (about 300 thousand) asudthE fact that the number of dwellings availdbteugh
the entire territory is almost the same of the neindf families (1053615 — table 1). Besides 67%aises
are owned by the resident people, whereas th&388stare rented.

Index Value
residential buildings 297.330
dwellings in residential buildings 1.077.023
average number of rooms per dwelling 3,54
average size of dwelling 82,87
dwellings occupied by residents 020.264
dwellings occupied by residents in property 614.191
dwellings occupied by residents for rent 240.898

Table 1.4 - Detail of the housing situation in th@rovince of Turin.

It's a very important province in terms of realagstand about 55% of all the real estate tradbarregion
are published in the province. The average prickonfies is 1800 €/mlower than the Piedmont average
price. As far as trade for sale is concerned, ype most traded consists in flat apartments witbtal of
47941 ads, followed by single family houses (17@88). The type most traded for rent instead cansist
small apartments. The largest number of real ebstitegs is published in the municipality of Tur(#5%).
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Name of the Concept Region: Province of Turin

Position of the region and its borderindtaly, Piedmont Region..
regions including inland and West border: France, north border: Valle
neighbouring countries if applicable. | d’Aosta, east border: Province of Biella, Asti,
Vercelli and Alessandria, south: province |of
Cuneo.

Neighbouring countries EU distance West :FrancetmoAustria, east: Slovenidg,
south: Mediterrean Sea.

Neighbouring countries distance nonNorth: Switzerland
EU

Network connections (pipeling;--See the paragraph and figures below---
transmission networks, grid networks

The concept region is located in the north-west pathe country and it is bordered to the westFpgnce
for 186 km (36% of the French-Italian border), e horth by Valle d’Aosta Region, to the east wiith
Province of Biella, Asti, Vercelli and Alessandaad to the south with the Province of Cuneo.

The Province of Turin covers an area of
6,830 kni (equivalent to more than a

quarter of the region and to 2.26% of the
entire national territory) and it's the one

with the greatest number of municipalities
among the lItalian provinces (316, year
2013).

It's possible to have all the information
about the municipalities in the attachment
(named‘Province of Turin — Municipalities
data 2011-12") The morphogenetic
processes and climatic-biological changes
shaped over the millennia a highly
diversified territory, characterized by ridges,
watersheds, valley lines, edges terrace,
contributing to the formation of three
distinct macro-systems: mountain (52%),
hill (21%) and plain (27%) as shown in the
next table and in figure 1.3.

Figure 1.2 — Location of the Province of Turin at ational level.
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ISTAT — Surface area Surface area Number of
altimeter class (km?) (%) municipalities
Mountain 3581 52,43 107
Hill 1428 20,90 126
Plain 1821 26,67 83
Total 6830 100 % 316

Table 1.5 — Macro-systems and their surface areaS¢urce: PTC2 — data from ISTAT)

Regarding the main infrastructure for mobility b&tProvince of Turin, the map under figure 1.4 mewa
general overview. From this map it could be undedthe fact that the Turin metropolitan area édéntre

of the concept region and attracts all the releuamastructure due to its dominant economic riéoreover

the plain part of this territory is very infrasttuced , instead the other parts (in particular ntaia) are more
free because of their morphological problems.

The territory is crossed by 3895 km of roads (adeising the national-provincial roads and highwayih a

rate of 0,57 km per sgkm of the surface area ofplwvince. The transport demand has grown due to
changes in consumption patterns and processegsafusaing and decentralization of businesses.

Figure 1.3 — Morphological map of the concept regiowith municipalities’ borders. (Source: PTC2)
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SCHEMA DELLA VIABILITA'
Corridoio Sistema Autostradale Tang. Torinese
Corridoio Anulare esterno
Corridoio Pedemontana

Pedemontana e anulare esterno
== Viabilita esistentente o da adeguare
== Viabilita in progetto o in corso di approfondimento |
Viabilita indicativa in aree sensibili * ;
Tracdiati indicativi in aree sensibili da definirsi:
1- verificando eventuali alternative
2- utilizzando ove possibile viabilita esistente

3- da progettarsi con particolare attenzione alla
mitigazione degli impatti ambientali.

------ Tangenziale Est - ipotesi di tracciato
=== Asse di Corso Marche
— Progetti di viabilita fuori provincia

Movicentri regionali e interscambi
Movicentro esistente o in corso di realizzazione
Movicentro previsto o proposto

Parcheggi di interscambio

EEME

Figure 1.4 — Infrastructures map of the concept rgion. (Source: PTC2- table 4.1

Between 1990 and 2010, there was an overall dexiieadhe mobility, but during last years (2006, 200
2010) it's possible to see a little increase (feglirs).

Compared to 2008, the population of the concepbregses more the motorized vehicles, about +7%3: no
motorized mobility decreases by 3.8%. In 2010, fiissible to find a revival of the market sharguablic
transport in and around Turin Province althoughwiifferent intensity and in the presence of vioiat in
volume. Infact the 34% of residents used publiogp@rtation in Turin-city. The market share fron020
marks a recovery. In the metropolitan area, theem®nt increases a lot but not the market shareighat
stable on 16%.

The analysis of the current volume of passengerfiaaght traffic confirms the absolute predominamte
road transport, with the following features:

- high concentration of traffic on some criticaidglines;

- unbalanced geographical distribution of demand,;

- high rate of movement of goods and passengersstioet and medium distances.
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Figure 1.5 — Trend of population movement dividedy categories (Workers, students, retired)

Finally regarding the energy networks connectidtspossible to point out that the region is wsdrved by
the foreign lines. As Italy id highly dependentrfrdoreign supplies and the province of Torino, e
border region, have important connections with Eeaabout electricity and with Switzerland (Netheda
and Norway to be precise) and Russia for naturakgaply (from Tarvisio gate).

The following maps show the described situatioguife 1.6, and 1.7).

About the concept region, in 2011, only the 7%atélt consumption comes from domestic productida. It
in fact confirmed the strong dependence of the ipoe@l energy from foreign supplies (about 93%), in
particular natural gas, accounting for 66%. Thiscpetage is almost equal to the average of thefilzest
years and are not observed the important proce$semnsition to other energy sources. Becausaefack

of fossil energy reserves, the only way to limg #xternal supply and consumption of natural g&s iesort

to a more consistent use of renewable energy.
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Figure 1.6 — Electricity networks map of the Northof Italy

Figure 1.7 — Pipeline networks map of the North oftaly
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D

#
Economic index 2006 2007 2008 2009 2010 2011
Statistics on the scale of economy6.618 58.296 59.356 54.360 58.646 57.976
Added Value (million €)
Total population 2.248.955| 2.277.686| 2.290.990| 2.297.598| 2.302.353| 2.247.780
Statistics on the scale of econom35.175 25.594 25.908 23.659 25.472 25.792
Added Value per capita (€)
Statistics on Added Value as pét27% 4,22% 4,21% 3,98% 4,20% 4,10%
cent of the country
Agriculture business share of the% 1% 1% 1% 1% 1%
total added value
Commercial/services share of th&@0% 69% 71% 73% 71% 73%
total added value
Industries share of the total adde®9% 30% 28% 26% 28% 26%
value

In the Province of Turin, in the last fifty yearfie economic structure has changed dramatically: th
relationship between industry and the tertiary aerst literally upside down: in 1951 the industmpyided

the 69% of the value-added, and the services the Z8e strong process of outsourcing has helpedetate
new jobs and reduce unemployment that is alignedrgdly around average values of the North-centre o
Italy, but remained very high for young people. Thnewth of wealth per capita was less than theageof
industrial areas of North. Although nowadays itifl higher than the national average, in the testade it
increased less than the rest of the country. Inetimty 90s, towards the middle of the decade, Wwith
recovery of some key sectors such as the automatidemechanics, and with the affirmation of thewne
economy”, there was new demand for "non-traditiorsactors, more related to services. The industrial
production of the concept region, after being demppy -18.4% in 2009, much more than the regicnal|
expressed in 2011 a constant tendency to recovenpared to the corresponding levels in 2009, with a
gradual recovery, which reached the 8.3% annuabgee In the manufacturing sector, the productwell
remains below 10% compared to value of 2007, beafeerisis. The dynamics of 2011 was still higthem

the regional average. The growth in export valughoagh decelerating compared the previous year,
continued to increase in value close to 10%, redogeompletely lost ground during the crisis (2p0Bhe
export of the province is slightly below the regibaverage in 2011 and it grew by 9.6% in compariso
previous years, partly recovering the strong desetaced in 2009 and 20110. Such growth was
concentrated mainly towards Germany, France andJgaround 10%); whereas exports to Poland, the
third market of the province, decreased (-1.5%)}s{da Europe, it's possible to note a slowdownxXpagts
compared to the sustained growth of the previoas. Jfexport to Japan and BRIC decreased, wherethe to
United States rose by 13.7%. Finally regarding afithe most relevant economic sector, the autorapthe
exports of motor vehicles decreased by 11, 8%,enthié components has seen a substantial stabiliép)

of export values from 2010 (the export self repnesd3% of the province's total, the componentsentiaan
21%).

Percentual variation of: 2001 | 2002] 2003 2004 2005 2006 2007 2008 2009 201011 p
Industrial production | -2,90| -6,10| -3,70| -5,10| -3,30| -3,80| 3,20 | -3,60| -18,40, 8,30 5,10
Export 2,60 | -5,10 0,10 | -0,10( -0,80| 7,40 | 4,60 4,30 -24,5014,00| 9,60

Table 1.6 — Percentual variation of Industrial production and export. (Source: IRES Piemonte)
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Figure 1.8 — Percentual variation of Industrial praduction and export

Regards the labour market, the concept

region cogfihowever, a more worrying situation compared to

other territories in Piedmont region and the un@yplent rate keeps being considerably above themabi
average. Despite this worrying rate, in the progio€ Turin focuses almost the entire increase giorel
employment in 2011 (about 22 000 additional empdsym the province). The rate now, in 2013, id stil

above 9% and it's not falling down.

Province of Turin 2004 2005 2006 2007 2008 2009 P01y 2011
Employment rate 61,39 62,89 63,81 64,03 64,6V 62,61 61,74 63,20
Unemployment rate 6,11 4,83 4,13 4,69 5,61 8,32 9,43 9,16

Table 1.7 — Employment and Unemployment rate. (Soge: ISTAT)
Employment rate
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Unemployment rate
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0,00
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Figure 1.9 — Employment and Unemployment rate. (Soue: ISTAT)

Considering the overall provincial economics, werth noting that the most important sector istiééiary
sector (Commerce and Services) in 2011, which pgesvialmost 73% of the total added value. Industry
comes second with the production of 26% of thd eddded value, whereas Agriculture counts onlylitte

Agricolture
1%

Industry
26%

Service&Commerce
73%
Figure 1.10 — Added value divided by sector of ecomy. (Source: Province of Torino)

The Provincial Plan (PTC2) places a lot of impoctaro the economical development if the concepioreg
without forgetting the environment's needs. Beldis reported a map that represents the localizatibthe
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different areas of strategic specializations in raconomical sector is reported (automotive in y@estic-
chemistry in green, textile in violet and electemin yellow).

Figure 1.11 — Localization of the areas of speciaktion (strategic sectors and significant)

The plan has established 3 macro-objectives taiputge development of the economical sector optbeince:
1. encourage the socio-economic development of theedstritory;
2. restrain the natural resources consumption;
3. reduce the environmental pressure and improveuhtity of life.

Each macro-objectives has inside some other systehjéctives to reach it.

la - strengthening the competitive position ofiteries (social cohesion and identity territorial);

1b - create a favourable context for the develograEaconomic activities and capitalization of kredge, even
in the perspective of local business develen;

1c - support the transition to a multipolar, diviéesl, specialized system.

2a - Restrain and optimize the use of land (inigaer of class | and Il of capacity use) and thlease (sprawlig)
2b - reach the eco-efficiency of production areas.

3a - Reducing the conflict between areas for pride@ctivities and territories with other destinat improve
quality of life of citizens and quality of enviroremt in general (landscape).
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$ % # | & #!
Name of the Concept Region: Province of Turin
Describe natural environment For all these inforioatsee description below
Describe climate conditions For all these infornoatisee description below

<

Describe seasonal difference that impact fheor all these information see description beloy
energy consumption
Existing water sources in m3 For all these inforimiatsee description below
Estimated average solar radiation and wind Forthkse information see description beloy

The climatic conditions of the Province of Turireastrongly influenced by the presence of Alps, wehos
topography is able to deflect and seal the flowvirfds that reach it. According to their origin, tA&ine
barrier may infact reduce the rainfall on the slop&urin or intensify them. The plain surroundedtbree
sides by mountains and hills creates favourablalitons for the stagnation of cold and polluted iair
winter months (thermal inversion), while in sumntiee local warm breezes favour the mixing of thedow
layers of the atmosphere.

Figure 1.12 - Trend of average daily temperaturestalifferent altitudes in Province, (Source: PTC2)

In the region, the annual average temperaturegdserby 12-13 °C of the plain to reach 0 °C onageat
2300-2500 m above sea level, according to an ditial gradient of about 0.6 °C per 100 m.

The coldest days of the year on average are pladbe first half of January: usually at least oacgear the
temperatures fall around -10 °C in the countrysideside Turin. The summer reaches its peak betleten
July and early August, when it is normal that theximum day temperatures touch 30 °C in the plains.
The annual amount of rainfall will increase appiroag the Alps from the plains, due to the effectmted
lifting imposed by the relief on the air coming rinahe humid Mediterranean air cooling that folloarsd
vapour condensation results in increased cloudrcarve precipitation.

Regarding wind situation, the protection offeredty Alps is reflected in a weak and irregular wipeteds.
The frequent atlantics winds, lively on the plamsth of the Alpsare felt mostly in the high moung
while the plains and the valleys are dominated t®ebes and local winds. The few days with strorggdwi
can be attributed to Foehn wind that - especiadiyvieen autumn and spring — comes dry and mild tren
main ridge of the Alps towards the plain, or, ie summer months, rapid and irregular storms, cepaibl

) )
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significant damage but on limited areas. Almostrgwbere the months from March to August are thetmos
ventilated thanks to the contribution of the constareezes, while from September to February thedwi
speed decreases.

About the solar radiation, it's possible to saytttiee annual average of the entire region is aldl@&0
kWh/sgm; that reaches optimum value (1500-1600gfothose surfaces exposed to the south and ewlin
between 20 ° and 40 ° with respect to the horizgrgae. During the year, summer season obvioustiie
best one for radiation. Infact in Turin-city it'®gsible to observe value of 200 kwWh/sgm.

Radiation horizontal vertical optimal
minimum 1234 943 1418
average 1342 1093 1582
maximum 1469 1278 1784

Table 1.8 — Annual solar radiation in Province (kWHsgm). (Source: Quaderni del territorio, PTC2)

Figure 1.13 — Monthly average solar radiation in Tuin-city

The Turin plain, from a hydrogeological point oéwi, it belongs to the immense reservoir formedhayRo
Valley, and is certainly, despite the limited exdi®m, the most conspicuous of Italy, and perhaptef
whole Europe. The territory of Turin can be dividetb two parts:
- an area of the plains, which it's possible to dukel Alpine valley, characterized by the presence of
sediment grain size from coarse to fine and hawimerefore, a variable condition of permeability.
Within these deposits are various aquifers;
an alpine area and hilly distinguished, however, thg presence of lithoid rocks essentially
impermeable. Within these complexes lithoids, irrespondence of local zones of fracturing, some
water circuits and sources can be present onshduce.
The chances of finding water in the two sectorsaagsult of this different geo-hydrological siioat
depends on the exploitation of underground aqutfexsugh wells and on the uptake of the sources.
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& 1 ((
Name of the Concept Region: Province of Turin
Public sector infrastructure number of schools:421(provincia di Torino,
2011)
number of social houses: 30.932 (2010, ATC)
Administrative division of the region number of municipalities: 316 (ISTAT)

(Excel file: “Province of Turin — Municipalitie$
data 2011-12")
Physical transport infrastructure in the region tgh of roads: 3895 km, 0,57 km per sqgkm of
surface area (provincia di Torino)

Public lightning system in the region Energy congtiom is 247,8 GWh/y (2011) and
power installed is about 59 MW in 230.000
installations

) & &% (

The legislative situation of the energy sectorhaf Province is linked with EU directives and thedtional

transposition. Infact nowadays they provide an eateuand detailed frame of what is to do to achidnee

objectives of energy efficiency and energy savigigead for Europe.

Below it's reported a summarization of the legiskatframework with a short description of it andahthe

EU directives have been transposed into natioagipnal and local regulations.

The EU directives mentioned are:

. Directive 2001/77/EC — on promotion of electrigtypduced from RES in the internal electricity
market.

. Directive 2002/91/EC - on the energy performanceuillings

. Directive 2010/31/EU — on the energy performaotbuildings (recast)

. Directive 2006/32/EC — on energy end-use effyeand energy services and repealing Directive
93/76/EEC

. Directive 2009/28/EC — on the promotion of the agenergy from renewable sources and amending
and subsequently repealing Directives 2001/77/E€ 2003/30/EC

. Directive 2009/72/EC — concerning common ruledlie internal market in electricity and repealing

Directive 2003/54/EC
. Directive 2009/125/EC — establishing a framework fioe setting of eco-design requirements for
energy-related products (recast).
. Directive 2012/27/EC — on energy efficigreamending Directives 2009/125/EC and 2010/30/EU,
subsequently repealing Directives 2004/8/EC ancb2ZZREC.

At national level, the transposition of these dinaxs is almost completed through the following s
decrees:

- D. Lgs. 29/12/2003, n.38%anspose Directive001/77/EC

This decree aimed to promote a greater contribugfaenewable energy sources to electricity pradadn

Italian and Community market; promote measuresdéttieving the national indicative targets; contrébio
the creation of the basis for a future Communigyrfework thereof and foster the development of edéigt
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microgeneration plants fueled by renewable sougasicularly on farms and in mountainous areas.

- D. Lgs 19/8/2005, n.192 and D. Lgs 29/12/2006, hiBdnspose Directive 2002/91/EC — Directive
2010/31/EU and Directive 2012/27/EC.

These decrees establish criteria, conditions aadegiures to improve the energy efficiency of builgi in
order to promote the development, enhancement ategjration of renewable; apply minimum energy
performance requirements for new and existing Iuglsl ensure the certification of building energy
performance and require the regular inspectionaieis and air conditioning systems in buildingheT
Directive 2012/27/EC is too recent for a transposiso only the transposition of the others is reggb

- D. Lgs 30 maggio 2008, n. 1itsanspose Directive 2006/32/EC

This decree, in order to contribute to the improgamsecurity of energy supply and environmental
protection, establishes a framework of measur@spoove energy end-use efficiency in terms of cesid
benefits. It sets indicative targets, mechanismseritives and institutional, financial and leganiiework
necessary to eliminate barriers that exist on thgket that impede the efficient end-use of energy.

- D. Lgs 3 marzo 2011, n. 2Banspose Directive 2009/28/EC

This decree defines the tools, mechanisms, incentand institutional, financial and legal framework
necessary for the achievement of the objective® 202elation to overall share of energy from reabie
sources in gross final consumption of energy ardlesknergy from renewable sources in transporthi{&t)
committed itself to reach a 20% share of renewahkrgy in final energy consumption and a 10% shére
renewable energy in transport).

- D. Lgs. 28/06/2011, n.9Banspose Directive 2009/72/EC

This decree is aimed at introducing common ruleshie generation, transmission, distribution angpspof
electricity. It also lays down universal servicdigdtions and consumer rights, and clarifies cortipet
requirements.

- D. Lgs. 16/02/2011, n.1tBanspose Directive 2009/125/EC

This decree establishes eco-design requirementerfergy-related products in the European Union. All
products covered by implementing measures mustlB€anarking before being placed on the market.

At the regional level, concerning energy efficierafybuildings, introduction of RES in the buildingsd
authorization procedure for power plants, these tgpécally fields where Italian Regions have a fkarg
autonomy. Infact, Regione Piemonte has been phatiglactive. Through this route it was able taaatuce

in the legislative framework higher standards oérgy efficiency for buildings, specific procedurer f
energy performance and maintenance of domestiernsodnd also authorization criteria for RES power
plants. The list of most important Regional Lawd &ecree are shortly described in the followings.

Regional Law n. 13, 28 maggio 2007
(regional transposition of D.Lgs 19/8/2005, n.188 &.Lgs 29/12/2006, n.311 and Directive 2002/93/EC

1. The law design the framework for the Regional ep@eyformance certification system of buildings:
Terms and conditions for the application of thergpeerformance certification
Professionals able to deliver the energy performanectification
Sanctions and checks
2. The law design the framework for the energy pertoroe and maintenance of domestic boilers
(Deadlines for maintenance procedure, qualificaimcedure for the maintenance activities, ...)
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As for energy efficiency standards for buildingse faw promote the insulation of buildings and the
centralized systems for the space heating of mgkli

As for RES in buildings the law promote the inteigna of solar energy in buildings. Solar thermal
energy is compulsory in new buildings and in buig under renovation with more than 1000 square
meters of floor area (60% of hot domestic wateughbe provided). If solar energy is not possiblige

to technical reasons, another RES must be adopted.

RES plants for electricity production are compuwsiornew buildings and in buildings under renovatio
with more than 1000 square meters of floor areadgaested by the Law Decree n.192/2005, annex |
paragraph 13) .

For new and under renovation buildings with mo@ntih000 square meters of floor area and with more
than 4 units is compulsory to install a centraltimgasystem for the production of hot domestic wate
and for winter heating (with some exception spediin art. 19, % paragraph).

If the owner doesn't install solar thermal or otfRES plants as specified in the law he’s subjetbed
economic sanctions. Violations are detected bytmpetent municipality.

Decree 4 August 2009, n. 43-11965

1. EPCs are compulsory for new buildings, for buildinghder renovations. It's to be attached to the
agreements for sale and must be provided duririglragreements

2. All professionals registered to a Professional ©ode deliver the EPCs

3. For those who are not qualified, the qualificatian be obtained overcoming an official regional
test. Training sessions can be organised by Profed<Orders, Energy Agencies and Universities

4. Methodologies for the calculation of the energyf@enance of Buildings is described

5. A web based procedure for the delivery of the EBR@sanaged by Piedmont Region.

For existing buildings, in the EPC the annual comstion data of fuel, electricity and energy from
renewable sources are reported (1 year requested).

Decree 4 August 2009, n. 45-11967

1. At least 60% of hot domestic water must be providgdolar thermal energy in new buildings and
in existing buildings under renovation with morearth1000 square meters. If solar energy is not
possible, due to technical reasons, another RES imeisadopted. The Decree obliges some
categories of buildings to cover the expected gnelgmand with solar thermal panels: public
buildings hosting offices are an example.

2. During the planning stage is necessary to projeethuildings with a particular attention to the
orientation of the roof, maximizing the sun radiatand the available surface for the panels.

3. A list of sheets show how the integration of s@aergy panels is possible in buildings (in case of
pitched roof the solar thermal panels have to ¥oltbe same orientation and tilt angle of the pitch
and the tank can't be placed on the roof). Munidipa can define in their Buildings Codes some
specifications about the minimum level of the amttural integration of solar panels in buildings.

4. All windows that get direct sun radiation must baded by external shading systems able to prevent
the 70% of summer irradiation to get in the buitdin

5. Municipalities must define in their Buildings Codid& compulsoriness of PV systems for buildings,
but solar thermal energy must be the first choice.

Solar greenhouses are promoted with constructisiéitédion.

Decree 4 August 2009, n. 46-11968

The decree fix important standard in different ¢topi

Boilers A minimum global seasonal energy performance rfew boilers or for existing boilers under
renovation is fixed as follows:
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=77 + 3 Log(Pn) (condensing boilers fulfill tmsguirement). Whenever there is the change okestirey
boilers, a new boilers is installed or a new cotinado a district heating system occurs, it's cospry to
have a thermostatic valve on each radiator ancabidoeinter for each flat. Anyway, by the 1st of t8eypber
2012 each flat of each building must adopt thifimebtogy. Furthermore it's not possible to turn aisiéng
central heating system into different single bailand it's compulsory to have a central heatingesys
whenever there are more than 4 flat in a buildk{pw temperature distribution is strongly recommied
Insulation of building envelop&or new buildings or existing buildings with aaled surface over 1.000 m2
under renovation, U-values (W/m2K) must be: 0,33valls — 0,30 for ceilings — 2 for windows — 2 f
commercial windows. For existing buildings with ealted surface up to 1.000 m2 under renovation Uegal
(W/m2K) must be: 0,43 for walls — 0,39 for ceilings2 for windows — 2,8 for commercial windows. U-
values (W/m2K) below approximately 20% standardigalcan grant specific financial support. Whenever
an extraordinary maintenance is undertaken oniegi&tuildings, U-values (W/m2K) can be 30% higher
than those for new buildings. Whenever there igiating of the external walls, it's compulsory tesiulate
the walls as well.
RES in buildingsFor new building or for existing building undemnowation it's compulsory to produce, at
least, 60% of the hot domestic water with solateobbrs, or whenever not possible use another rablew
energy source. For new shopping centre at least di0%pace heating must be provided by solar energy
(solar thermal or photovoltaic as well). It's stghnrecommended the use of heat pump with a Omeralti
Performance Coefficient generally higher than 4. few building or for existing building under reradion
It's compulsory to install a photovoltaic plantthedugh the solar thermal plant is the priority.
Energy Retrofit of existing buildind®omestic existing building with more than 50 flatsd with a thermal
need of the external envelope higher than 200 kVZhém other building bigger than 10.000 m3 and a
thermal need of the external envelope higher tftakVWh/m3 must be retrofitted within 31st of Decamb
2016 in order to provide energy savings higher @&t of primary energy.
Heat pumpsenergy performance standards for heat pumpsyaed, fioo.

D.G.R. 14 dicembre 2010, n. 3-118®ationalD. Lgs. 29/12/2003, n.387

This disposition establishes to identify areas sites not suitable for the installation of photdaa@ systems
on the ground in accordance with paragraph 17.8id@ines for the authorization of plants powergd b
renewable sources" referred to in the Ministeriati2e of 10 September 2010.
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Name of the Concept Region: Province of TorjnBick out | Description:

Collected data from public bodies X See descripticchapter 2.1

Collected data from municipalities X See descriptiochapter 2.1

Collected data from statistic offices X See desiompn chapter 2.1

Collected data from energy suppliers X See desoniph chapter 2.1

Collected data from national or regional grid X Sgscription in chapter 2.1

Collected data from regional heating system X Symeription in chapter 2.1

Used existing sources from energy agencies

Used existing sources in chamber of commerge

Used data from Association of consumers (private photovoltaic units, geothermal

Any non-documented demand waters, other homemade technologigs)

Use smart-metering data, if available

Used data of monitoring and collecting data (redy management companies,
supply measuring companies
producing metres for monitoring and
measuring energy consumption)

( #!

Information for socio-economic data comes fromftilwing sources:

ISTAT, National Institute of Statistics, websiteww.istat.it www.demo.istat.it

Piemonte in cifre, Regional yearbook of statistiegbsite; www.piemonteincifre;it

IRES Piemonte — research institute, Annual repontegional socio-economic trends;
Socio-economical analysis of the Province of TuRBaport on Energy;

Energy and environmental action plan of the ProwioicTurin,
WWW.provincia.torino.gov.it/ambiente/energia/pronra;

PTC2 — Spatial provincial plan, explanatory report
WwWw.provincia.torino.gov.it/territorio/sezioni/piaterritoriale/presentazione

Real estate observatory of Turin - www.oict.poilito.

Provincial Added Values — Istituto Tagliacarne &berazioni IRES Piemonte;

IMQ2010 - Survey on the mobility of people and thslity of transport, Agenzia Mobilita
Metropolitana Torino;

Climate change and spatial government in Provifidaudn — Societa meteorologica Subalpina.

The content of the energy demand is mainly takem fthe Energy Report of the Province of Torino,ahhi

is edited every two years by the Province itself:
(www.provincia.torino.gov.it/ambiente/energia/pragm/8_rapporto).

Energy information have been collected with a mita@down/bottom-up approach (from local and nation
utilities) for more than a decade. The collectidrenergy data is updated every 2 year and it iseotly
working. Estimation for thermal solar energy, bi@®iand geothermal energy comes from studies carried
out within EU Renerfor project (www.renerfor)ato-financed by EU under Alcotra Program.

) )
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Information about mobility comes from the Annualpoet edited by the “Agenzia per la Mobilita
Metropolitana Torino” (www.mtm.torino.it/it/dati-atistiche/indagiri
List of National sources of information (Top-dowmpaoach) which provide information at provinciardé

- Ministry for Economic Development for oil produdiales

- Terna and GSE for electricity production and constioms

- SNAM RETE GAS for natural gas consumptions

List of local sources of information (bottom-up apgch) which provide information at municipal level

Gas distributors:
- Italia Energetica Srl
- Metan Alpi Sestriere
- Metan Alpi Val Chisone
- Societa Italiana Per Il Gas
- AEG
- SOMET
- Metanprogetti
- Acea Pinerolese Industriale Spa
- SIME Spa
- ITALCOGIM
- Enel Rete Gas Spa
- Edigas
- AES
- 21GAS INFRASTRUTTURA ITALIANA GAS)
- BRAGAS SRL

Electricity Distributors:
- ENEL Distribuzione
- Comune Salbertrand
- Comune Valprato Soana
- Comune di Exilles
- Comune di Ronco Canavese
- AEM Chiomonte
- Comune di Novalesa
- Iren Energia and La Bruzolese Energia

I# &

Name of the Concept Region: Province of Torino

Industrial energy demandncludes total demand of all legal entities delimg economic activities in th
sectors of agriculture, production, retail services

Public sector(ownership of public or state institutions in tegion), total demand of the municipalities and
public/state institutions if any in the CR
Transport energy demandf the CR region comprises all public and privinsport, private transporg
expenses on energies(air transport, railway, waterd transport)
Households energy demandcludes the demand for private residence purp@ses-economic activities)
what type of household (ownership, how many geiobeimare sharing one household)

D
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Industrial energy demand includes total demandllofegal entities delivering economic activities ihe
sectors of agriculture, production, retail servideisergy consumptions deals with:
- Natural gas consumption for heating and for geimagdteat process
- Oil products (fuel oil, diesel) burned for heatisugd for generating heat process
- Heating coming from district heating system
- Renewable energy sources (solar thermal, geotheamlbiomass) used for heating and for
generating heat process
- Self produced electricity from RES (mainly PV pkrand hydropower) and from Combined
Heat and Power (CHP) plants fed by natural gas
- Self produced heating coming from CHP plants
- Electricity taken from the local of national grid

Public sector energy demand includes total demé&ntliaicipalities and public state institutions. &nsuch
statistics are not available for the productionhefting, several assumptions have been made im twrde
have a rough estimation. The starting point wasagsessment of data collected among the signatifribs
Covenant of Mayor Initiative. As the Province ofrifo is a territorial coordinator of the Covenahivayor
Initiative, energy consumptions collected from Muipalities comes from such supporting activity. $&o
Municipalities using Enercloud system are parthe survey and the group is very representativéhef t
average situation in the province of Torino. Theeasment of their energy consumption was usedeas th
basis for the estimation of the public sector (fi@ating consumption). Energy heating consumption fo
public buildings not belonging to local municipadg (National institutions, hospitals, healthcatddings
and so on) have been estimated on the basis of Then Action Plan for Energy
(http://www.comune.torino.it/ambiente/bm~doc/tappe). Considering electricity consumptions, official
statistics provide detailed data regarding Publidmiistration and Public Lightning, so no further
estimations has been necessary.

$ el

The energy data gathered from Municipalities haveerb taken from the Enercloud program
(http://www.provincia.torino.gov.it/ambiente/eneafprogetti/Enercloud/index), a web-based applicafar

the collection of energy bills of public buildinggghtning systems and facilities. This tool issed on the
data-mining system. No software has to be instaltethe local end-users computers and only a online
login/password is required. ENERCLOUD give an imiatzldescription of the energy status of the facili
under assessment thanks to a benchmarking apprbaishapplication is used either for the elaboratd

the baseline emission inventory for the energy ipulsbnsumption and for the day-to-day energy
management of the properties. The stored informatiders to electricity and heating consumptiorst ¢
paid for bills and geometric values for buildingsldightning systems, such as heated volumes, cugad
number and quality of lamps installed.

Another source from which information have beerhgegd is the survey made on public buildings in the
framework of Renerfor project, done in collaboratigith the Polytechnic of Torino.

List of Municipalities belonging to the sample tsa&hed to this document in Annex 1.

The survey in industry was conducted by Environnfeatk on a sample of 229 enterprises belonging to
different sectors: automotive (33), bulding indugtt25), manufacturing (71). The questionnaire wesle

on the basis of the two types of survey proposethénguidelines in order to create an easy document
coherent to the Italian reality and to get inforimaton final energy demand and on the potentia@ftiRES.

In the attachment (Annex 2) an overview of the ltesof the survey conducted on private companias an
Municipalities is enclosed.

) )



Report on Energy Demand side assessment in the province of Torino

In the last decade, in Province of Torino, energgstimptions in final uses decreased by more thés 15
with a strong reduction recorded in 2009 and 2012011 the overall energy demand dropped down(&0.0
GWh, far away from the top peak data of 2001 (iye&8.5 TWh). As shown in the following tables and
images Economy and Transport both gave the maydribation to the decrease (respectively —22% and —
25%). On the contrary Privateouseholdsector is quite constant along the decade withghtslecrease
only in the last year and Public sector recordedharease of 12%. As if Industry is loosing impoxa in
provincial economics since the Nineties the deer@dienergy consumption of Transport is quite Ssimy
and has to be put in connection with the economgiscwhich deeply affected the transport of gofydsn
2008 on. As a consequence, if in 2001 Productivesiaes were responsible for 35% of total energy
demand, followed very closely by Private househsddtor (34.6%) and Transport (28%), in 2011 the
situation is quite different as Industry and Trarspsectors lost importance, giving further spaoe t
Households (40%). Public sector remains around 2b8gtal energy demand. It is to say that Indusrthe
main responsible of the decrease of energy consompt productive activities as Trade&Commerce keep
on growing giving contribution up to 71% of totatlded Value of the Province of Torino.

Natural gas is the main energy carrier demande®b (B872011), followed by the Fossil liquid (28%) and
electricity (22%). Oil products decreased a lolaepd by other energy carriers for space heatimigodiner
civil uses, but keep on being irreplaceable ingpamt sector. It's worth noting that the heatingonered by
CHP plants and distributed by district heating eyst stand for more than 8% of total energy demaAsd.
for renewable energy sources (RES), main contobut final uses is coming from biomass (hugelyduse
domestic boilers), but if we consider that a goleare of electricity is coming from a domestic proion of
RES plants, we can quantify in more than 10% tleresbf those sources to the final energy consumptio
with an increasing contribution along the years.

Finally, in two different maps the geographicaltdiition of electricity and natural gas consumpsids
provided at municipal level. In such maps it isgibke to highlight the main energy demanding amathe
concept region.

Energy carrier 2001 2002 2003 2004 2005
District heating 3.537.650 3.614.330 3.636.484 8.658 3.595.148
Electricity 11.868.967| 11.352.675 11.525.1y2 11666 | 11.505.278
Fossil gaseous 20.273.493 20.738.176  20.787.867 592095 | 21.064.118
Fossil liquid 20.835.528 18.767.370 17.605.960 4¥.437 | 17.620.032
Renewable 1.922.574 1.960.668 2.002.557 2.033.948.068546
Total 58.438.212| 56.433.219 55.558.040 55.723.1965.8%3.221
Sector 2001 2002 2003 2004 2005
Households 20.245.587 19.888.170 19.659.988 2(¥408[ 20.490.788
Industry/Commerce 20.535.336 20.155.791  20.091.07830.437.320| 19.428.431
Public sector 1.100.908 1.091.91P 1.129.862 1.109.3 1.158.997
Transport 16.556.381 15.297.339 14.677.117 14.907/8 14.775.005
Total 58.438.212| 56.433.219 55.558.040 55.723.1965.8%3.221
Energy carrier 2006 2007 2008 2009 2010 2011
District heating 3.131.823 3.211.326 4.172.2f1 18P4 | 4.302.994| 3.727.485
Electricity 11.956.324 11.926.433 11.675.161 10.688| 10.879.693 10.847.739
) *+)
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Fossil gaseous 21.237.623 19.692.108 19.611272421908| 21.482.992 18.468.185
Fossil liquid 16.953.639 16.893.159 14.571.099 13.980| 14.867.763 13.900.8%3
Renewable 2.164.577 2.212.594 2.261.156  2.329.,536390282 | 2.453.029
Total 55.443.985| 53.935.620 52.290.960 50.914.83B.923.725| 49.397.292
Sector 2006 2007 2008 2009 2010 2011
Households 19.790.366 19.045.849 19.478.274 19b6T].21.928.693 19.679.829
Industry/Commerce 19.675.783 18.986.059 18.558/402.480.524| 17.708.575 16.074.3p1
Public sector 1.223.596 1.179.245 1.199.561 1.B®8.7 1.310.554| 1.235.89(
Transport 14.754.240 14.724.466 13.054.723 12.684.312.975.901 12.407.213
Total 55.443.985| 53.935.620 52.290.960 50.914.83B.923.725| 49.397.292
Table 3.1 - Final energy demand in province of Torio - Unit: MWh
Final energy demand - energy carriers
70.000.000
60.000.000
50.000.000 -
Renewable
— 40.000.000 1 W Fossil liquid
= Fossil gaseous
= 30.000.000 - — — - - - - - . . __  _ |mElectricity
M District heating
20.000.000 -
10.000.000 -
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Figure 3.1 — Final energy demand divided into enesgcarriers
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Share of energy carriers - 2011

Renewable District heating
5% 8%

Fossil liquid
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Electricity
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Fossil gaseous
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Figure 3.2 — Final energy demand, share of energwwiers
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Figure 3.3 — Final energy demand trend
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Figure 3.4 — Final energy demand divided into finakectors
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Figure 3.5 — Final energy demand — share of finakstors
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Final energy demand trend
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Figure 3.6 — Final energy demand trend by sectors

Figure 3.7 — Geographical distribution of electriciy consumption in 2010.
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Figure 3.8 — Geographical distribution of natural gas consumption in 2009.

" ( & [ #

Private Householdsepresentaoerth-almost 40% of total energy demarttus being the most important
sector of final uses of energy. Energy performasfdeuilding stock is a key issue in order to setAgbion
Plan boosting the reduction of primary energy comdions, promoting the use of renewable energycssur
or cutting Greenhouses gases emissions. In 20Xfjyenensumptions of this sector amounted to 19.hTW
2,8% less than 2001. The sector trend inrtferencaedecadesnderassessmeist thus quite stable and the
yearly fluctuatios is mainly due to climatic variations. If we consiconly thermal consumptions (heating
plus hot domestic water production), it is worthing that such use of energy decreased by 4%, ynainl
last five years.

More than 84% of total consumptionsfers tospacelealswith-heating and production of hot domestic
water, 13% comes from electric lightning and appdes and 3% from cooking.

Natural gas is the main energy carrier used ina®iHouseholds with more than 59% of total demand,
followed by electricity (13%) and renewable woo@%d). The consumption of natural gas remains quite
constant in all decades, since the developmenhefgas grid was pushed in previous decades and the
potential spread out of it is already run out. Atr@ordinary data is the one recorded in 2010 whiahbeen

a very cold year and that is not to be taken istmant. On the contrary electric consumptions acesasing

by 3% per year and biomass even more (by an avenage of 1.7% per year). The heating recovered by

) *+)
( '/



Report on Energy Demand side assessment in the province of Torino

CHP and distributed thorough district heating systeearly doubled from 2001 to 2011, becoming 11% o
all sector demand. Forecast for this carrier shgtits share will grow in the short period sinbe district
heating system of the City of Torino and the sumding municipalities is enlarging a lot. This stioa will
have a positive impact on the CO2 emissions ofdeivHouseholds which will be reduced by consequence
In the next future we might expect to have a radocin natural gas demand, in fact the spread éut o
District heating will be possible only in this diteon, as nowadays diesel has only a residual imipathe
energy demand of Private Households. In fact diesasumptions fell from 2.300 GWh of 2001 to 270
GWh in 2011. Liquid Petroleum Gas is the only fbBguid that keeps on growing and in 2011 was more
than 2.5 times higher than diesel, showing an dppeguation to what was happening ten yearsezailihe
spreading use of this carrier was concentrated lypnainthose municipalities or areas not reachedhsy
natural gas grid. The use of oil is very limitedlanwill disappear in the next few years sinceldrsi using
this product will be out of market in the next ftduas they’re not complying with environmentahstards
introduced by Regional Laws.

As for renewable energy sources, a part from bismalsich use is traditionally very important, solar
thermal energy show an important growing trend ebeungh its contribution to the overall demandtil s
marginal (0,2%). Even more residual is the contidruof geothermal source.

In the province of Torino 15 utilities are opergtim gas distribution service, with a grid which is
widespread. Only some mountain municipalities ao¢ meached by it, representing only 1% of total
population. The situation of the gas distributosiich is very chaotic and not rational up to nowill w
change in the next 3-5 years since optimized Hasithe management of the gas grid will be intratuBy
consequence only 5 gas distributers will operaged#rvice. Total consumption of natural gas is fgain
concentrated in the City of Torino and the surrongdMunicipalities, even though the per capita
consumptions show a different situation with selverauntain municipalities having top peak consummdi
due to climatic conditions and their tourist pearities.

As far as the local electric grid is concernedPnovince of Torino we have 2 big utilities whichveo
almost the overall territory a part from few mupalities which are operating the service directithvits
own utility.

Type of demand 2001 2002 2003 2004 2005 2006
District heating 1.154.323 1.160.958 1.235.970 1.306.002 1.351.894 1.352.229
Cooking 577.112 598.122 598.420 622.519 629.970 612.143
Electricity demand 2.459.649 2.444.341 2.458.689 2.557.797 2.553.503 2.592.000
Space/water heating 16.054.504 | 15.684.749 | 15.366.909 | 15.712.422 | 15.955.421 | 15.233.994
Total 20.245.587 | 19.888.170 | 19.659.988 | 20.198.740 | 20.490.788 | 19.790.366

Type of demand 2007 2008 2009 2010 2011
District heating 1.426.814 1.807.195 1.935.852 2.262.111 2.080.913
Cooking 576.198 594.311 587.056 671.405 583.364
Electricity demand 2.516.900 2.562.000 2.580.400 2.624.214 2.560.580
Space/water heating 14.525.937 | 14.514.767 | 14.507.848 | 16.370.964 | 14.454.972
Total 19.045.849 | 19.478.274 | 19.611.157 | 21.928.695 | 19.679.829
Energy carrier 2001 2002 2003 2004 2005 2006
Fossil Gaseous 11.542.231 11.962.444 11.968.404 12.450.386 12.599.403 12.242.868
Fossil Liquid 3.202.656 2.404.468 2.051.003 1.908.670 1.980.139 1.507.741
Renewable Wood 1.883.198 1.910.846 1.939.226 1.967.606 1.995.986 2.082.103
Renewable Solar 3.503 5.057 6.611 8.166 9.720 13.099

) *t))
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Renewable Geothermal 28 57 85 114 143 326
Electricity 2.459.649 2.444.341 2.458.689 2.557.797 2.553.503 2.592.000
District heating 1.154.323 1.160.958 1.235.970 1.306.002 1.351.894 1.352.229
Total 20.245.587 | 19.888.170 | 19.659.988 | 20.198.740 | 20.490.788 | 19.790.366
Energy carrier 2007 2008 2009 2010 2011
Fossil Gaseous 11.523.963 11.886.229 11.741.128 13.428.108 11.667.273
Fossil Liquid 1.439.492 1.043.072 1.113.325 1.322.674 1.021.915
Renewable Wood 2.117.419 2.148.696 2.198.345 2.235.683 2.282.346
Renewable Solar 20.359 29.362 39.635 52.008 61.855
Renewable Geothermal 902 1.718 2.472 3.897 4.947
Electricity 2.516.900 2.562.000 2.580.400 2.624.214 2.560.580
District heating 1.426.814 1.807.195 1.935.852 2.262.111 2.080.913
Total 19.045.849 19.478.274 19.611.157 21.928.695 19.679.829
Table 3.2 — Household: type of demand and share ehergy carriers - Units: MWh
Household energy demand
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20.000.000 -
15.000.000 -
=
=
=3
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‘l District heating M Electricity demand = Cooking M Space/water heating

Figure 3.9 — Households energy demand
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Space/water heating - energy carriers
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Figure 3.10 — Space/water heating in households died into energy carriers

Share of energy carriers - 2011
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Figure 3.11 — Final energy demand of householdshare of energy carriers (2011)
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In 2011, Economy sector worth 32.5% of total enaetgynand and its importance in the energy balance of
the Province of Torino is decreasing year by y&an years before its energy demand was much higitier

a share of 35%. Up to 4.500 GWh were lost in tbidar in ten years, mostly in natural gas consumngti
The decrease of this sector was mainly evidenth@ last five years under assessment, where industry
demanded 3.600 GWh less. The reasons of this decrae@ to be found in the economic crisis which
affected the whole region and moreover the carstiguwhich is traditionally the core productiveiaity of
Torino. Delocalization policies carried on by FlIA&dmpany affected the economics and the employnfent o
the region which is nowadays much more devotedramd&Services than Industry. The economic crises
occurred in the last decaalé-the-end-—of-the-decade—wammediately affected reflected—inthe energy
demand thusaccelerating a natural trend. Even the heatingwered by combined heat and power plants,
which in the recent past was the only energy cakéeping on growing faced a reduction in the tast
years.

The main energy carrier demanded is electricithwiearly 47% of total consumptions, followed byunat
gas (38%). The heat recovered by CHP (other or amkrin the table) is another important carrier usgd
industries. In 2011 heating was 9% of total enelgmand, by which 6% is coming from self productma
3% from the district heating network.

Fossil liquid are represented by oil and diesel laqudd petroleum gas. The former is still used fwocess
heat in industry factories, but its contributiorldss important year by year. Sotamtecterareollectors are
used only in one factory, related to food industvigich is using solar energy in order to wash tauded for
transport purposes. On the contrary the use ofhgewly is increasing due to new open-loop instalfeti
using groundwater.

Among sub-sectors heavy industries and manufactetated to cars and vehicles are those sufferinghm
more. 30% of total Added Value comes from Industhereas 70% is related to Trade and Commerce. On
the contrary Industry represents 69% of energy aen@ad, as a consequence, Trade and Commerce 31%.
Ten years ago the shares were different with imgulgmanding 80% of total energy consumptions.

The importance of Trade and Commerce in the eneatpnce of thee Province of Torino is growing year
year. As a general comment, Trade and Commerte isrily sector with a growing demand even in tise la
few years in which the economic crisis is heavifig@ing the productive activities of the whole i@y In
2011 energy consumptions of this sub-sector inebhy 23% since 2001. The increase in the decadierun
assessment is recording an average yearly rat&of?hat is pushing the increase is undoubtedlytretec
consumptions, whereas thermal consumptions (heptirgghot domestic water production) are quitelstab
following the same evolution recorded for privataibeholds.

Electricity is the main energy carrier used in Bahd Commerce, followed by natural gas (38%) and
heating from CHP (6%). The growth has been veryontgmt for heating recovered by CHP and distributed
thorough district heating systems, whose demanddbabled from 2001 to 2011. Forecast for this earri
are in line with the considerations carried on frnivate Households sector. Fossil liquid lost their
importance even in this sector and only Liquid &lem Gas keeps on growing for the same reasons
mentioned for Private Households (widespread ia am reached by natural gas grid).

As for renewable energy sources, renewable bioisasst used whereas the contribution of geothersny i
facing an interesting growth, either for open I®ystems using groundwater and soil heat pumps #s we
New projects are under development fois—systemthiese systemso that the market likely to grow

seems-to-have-a-growitinthe futureas welltee. Solar renewable energjrewsshowsan important growing
trend even though its contribution to the overalindnd is still marginal.
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Since Trade and Commerce is the most importanbiséctthe economics of the province of Torino,
providing more than 70% of total Added Value, itviry interesting to assess the energy intensitthef
added value. The ratio between energy consumptidnAalded Value increased by nearly 20% in the last

decade due to the spread out of electric appliascegsir conditioning of offices.

Type of demand 2001 2002 2003 2004 2005 2006
District heating 363.210 382.890 403.209 423.904 420.829 423.748
Cooking - - - - - -
Electricity demand 7.486.586 6.920.100 7.028.976 6.828.734 6.657.538 7.198.513
Steam generation 11.487.250 11.595.228 11.363.945 10.649.437 | 10.835.414 | 10.727.513
Total 19.337.047 18.898.218 18.796.129 17.902.075 | 17.913.781 | 18.349.775
Type of demand 2007 2008 2009 2010 2011

District heating 417.733 654.474 637.719 621.534 553.462

Cooking - - - - -

Electricity demand 8.584.473 8.245.328 7.326.996 7.382.032 7.430.267

Steam generation 9.983.854 9.658.599 9.515.809 9.705.009 8.090.632

Total 18.986.059 | 18.558.402 | 17.480.524 | 17.708.575 | 16.074.361

Energy carrier 2001 2002 2003 2004 2005 2006
Fossil gaseous 8.241.001 8.241.700 8.233.124 7.547.742 7.814.984 8.300.105
Fossil liquid 1.257.897 1.307.248 1.160.324 1.200.495 1.225.291 1.094.091
Renewable Wood 2.320 9.075 9.114 9.114 9.156 10.219
Renewable Solar 2.406 2.553 2.699 2.845 2.992 3.310
Renewable Geothermal 1.250 2.510 3.777 5.053 6.337 11.195
Electricity 7.486.586 6.920.100 7.028.976 6.828.734 6.657.538 7.198.513
District heating 363.210 382.890 403.209 423.904 420.829 423.748
Other or unknown 1.982.376 2.032.141 1.954.907 1.884.187 1.776.653 1.308.593
Total 19.337.047 18.898.218 18.796.129 17.902.075 17.913.781 18.349.775
Energy carrier 2007 2008 2009 2010 2011

Fossil gaseous 7.508.123 7.032.896 6.949.208 7.243.199 6.038.936

Fossil liquid 1.130.006 939.780 1.005.604 1.073.214 979.302

Renewable Wood 10.219 10.160 10.192 10.192 10.192

Renewable Solar 3.994 4.842 5.810 6.976 7.904

Renewable Geothermal 15.349 21.875 25.287 33.684 37.906

Electricity 8.584.473 8.245.328 7.326.996 7.382.032 7.430.267

District heating 417.733 654.474 637.719 621.534 553.462

Other or unknown 1.316.163 1.649.046 1.519.709 1.337.744 1.016.393

Total 18.986.059 18.558.402 17.480.524 17.708.575 16.074.361

Table 3.3 — Industry and commerce: type of demandral share of energy carriers. Unit: MWh
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Share of sub-sectors - 2011
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Figure 3.12 — Industrial and Commercial demand: sare of sub-sectors in 2011
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Figure 3.13 — Industrial and commercial energy demed
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Steam generation - energy carriers
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Figure 3.14 —Steam generation divided into energyacriers
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Figure 3.15 — Industrial and commercial energy demad - share of energy carriers (2011)
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The energy demand of transport sector decreas&b¥yfrom 2001 to 2011. The top peak consumptions
were recorded in 2001 with more than 16.5 TWh an@011 the sector demanded less than 4 TWh. The
reduction was particularly evident between 2007 2008 were a reduction by 10% occurred just in one
year. In the last four years the situation didiiaicce. More than half of consumptions are relatedidsel
(59%), which is by far the most important carris. importance grew along the years taking place of
gasoline, whose use decreased by nearly half (f@o 3.9 TWh). The preference of people movedfro
gasoline to diesel as prices of fuel raised uprduriineties and the last decade, so that a lotesetcars
were sold taking place of traditional gasoline orfessumed that situation, what is surprising isdeerease

of diesel consumptions from 2008 on. This can h@agxed only by taking into consideration the tyaors

of goods. Freight transport was affected by econarisis as well as industry and this situatiorclesarly
reflected in the energy demand. Anyway, the sumiedel and petrol are equivalent to 91% of totargn
demand coming from traffic, whereas in 2001 thbars was up to 96%. This is to say that alterndtiets

are recording an increasing demand. LPG and nagasilhad a strong increase during this last decade,
almost double themselves. In 2011 they reach the®6#te total consumption. The increase of natgee
might be less important in the future if infrastiwre investments delays, as without providing scatrier
along highways people might be prevented from cingog as an option. Electricity is nowadays redhte
only to collective means of transport (public angirts) and it is quite stable in the last five yedt's
welcome if private electric vehicle will developtine future as this should give an important contion to

the air quality improvement of the Cities, too.

Referring to the survey of the modal transporteztiity the Mobility Agency in the province of Torina

the average working day of 2010 nearly 5 millioA%(more than 2008) of journeys have been made by
people living in the provincelripsFhese-journeys—maddy motor vehicles are more than 3,5 millions,
increasing by nearly 7% from 2008. If we have aenmmospective look at it, we can notice tHaskind-of

jeurneys-arthese kinds of journeys aqeite stable in all decade. On the contrary, whdécreasing, is the
public transport use.

Energy carrier 2001 2002 2003 2004 2005 2006
Petrol 7.677.236 7.152.898 6.825.361 6.421.698 5.880.558 5.463.511
Diesel 8.163.578 7.446.398 7.174.038 7.880.124 8.175.977 8.541.404
LPG, natural gas 354.724 327.181 302.855 305.907 318.984 329.023
Electricity 360.843 370.861 374.862 370.092 399.486 420.302
Total* 16.556.381 | 15.297.339 | 14.677.117 | 14.977.820 | 14.775.005 | 14.754.240
Energy carrier 2007 2008 2009 2010 2011

Petrol 5.088.520 4.696.812 4.440.810 4.188.728 3.895.835

Diesel 8.884.103 7.516.215 7.312.202 7.683.667 7.339.130

LPG, natural gas 336.584 400.664 497.353 667.117 740.484

Electricity 415.260 441.033 433.986 436.390 431.764

Total* 14.724.466 | 13.054.723 | 12.684.351 | 12.975.901 | 12.407.213

Table 3.4 - Transport energy demand - Unit: MWh

*Aviation excluded
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Transport sector energy demand - energy carriers
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Figure 3.16 — Transport energy demand divided int@nergy carriers
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Figure 3.17 — Final energy demand of Transport - sire of energy carriers (2011)
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Public sector is responsible for 2.5% of total ggetemand. Despite what is happening in other sétsto
energy demand is increasing during all decades%}12nyway the rate of increase is half of the that
recorded for private Trade and Commerce. The igeraa very high in electricity (+15%), natural gas
(+20%) and in heating from local district. Fossduids are, on the contrary decreasing a lot, mostl
regarding diesel consumptions which was replacelighid petroleum gas, natural gas and wood. Filés o
only used in one big hospital and due to techmieasons its change is not under planning.

As for as renewable energy sources are concerneaiabs is used in several wood-chip boilers serving
public buildings, such as schools. Even photovoligiants, the only way of self producing electyicit
available in public sector, are facing a strongease since 2006.

Table 3.5 - Public sector energy demand. Unit: MWh

Type of demand 2001 2002 2003 2004 2005 2006
District heating 37.741 38.340 42.399 42.556 45.772 47.252
Cooking - - - - - -
Electricity demand 363.600 359.800 367.700 375.100 380.100 419.500
Space/water heating 699.567 693.779 719.763 691.661 733.125 756.843
Total 1.100.908 1.091.919 1.129.862 1.109.317 1.158.997 1.223.596
Type of demand 2007 2008 2009 2010 2011
District heating 50.616 61.556 68.544 81.605 76.719
Cooking - - - - -
Electricity demand 409.800 426.800 344.700 437.057 425.127
Space/water heating 718.829 711.205 725.555 791.892 734.044
Total 1.179.245 1.199.561 1.138.799 1.310.554 1.235.890
Energy carrier 2001 2002 2003 2004 2005 2006
Fossil Gaseous 473.566 498.838 525.144 523.569 553.868 574.715
Fossil Liquid 196.132 164.369 153.574 127.042 134.944 137.803
Renewable Wood 29.773 30.471 40.938 40.938 44.194 44,194
Renewable Solar 95 101 107 113 118 131
Renewable Geothermal - - - - - -
Electricity 363.600 359.800 367.700 375.100 380.100 419.500
District heating 37.741 38.340 42.399 42.556 45.772 47.252
Total 1.100.908 1.091.919 1.129.862 1.109.317 1.158.997 1.223.596
Energy carrier 2007 2008 2009 2010 2011
Fossil Gaseous 542.007 550.144 558.367 617.871 570.082
Fossil Liquid 132.470 116.559 119.392 126.178 116.083
Renewable Wood 44.194 44.310 47.567 47.567 47.567
Renewable Solar 158 191 230 276 313
Renewable Geothermal - - - - -
Electricity 409.800 426.800 344.700 437.057 425.127
District heating 50.616 61.556 68.544 81.605 76.719
Total 1.179.245 1.199.561 1.138.799 1.310.554 1.235.890
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Public sector - energy demand
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Figure 3.18 — Public sector energy demand.
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Figure 3.19 — Space/water heating in Public sectalivided into energy carriers
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Share of energy carriers - 2011
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Figure 3.20 — Public sector energy demand: share efergy carriers (2011)

$ *12+ 3 * 4

An analysis of the survey conducted among Munidipaland Companies is provided in Annex 1 and 2.

. 5 3 + * 5 T
1

Type of obstacles

Unsolicited data

Lack of willingness for data collection X
Lack of sufficient data X
X

Lack of responsiveness

Use of different reference years or combined mettogles/ results
accrued into harmonised data/values

The regional/local data necessary to convert Nalatata to Local| X
level was not always available
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Accurate local data from energy suppliers was natilable due to
confidentiality issues

Statistics are not always reliable and the methddcallecting
national statistics changed, so it is difficult tmwmpare energy
balances over the years.

In some cases, data was not up to date to obtaira@urate
evaluation

) +

Type of recommendations

Lack of willingness for data collection X
Increase energy monitoring tools/means in respotsden X
Increase responsiveness of respondents

Develop a matrix/set for recording data

Introduce smart metering X
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ANNEX 1

Survey on Municipalities

Energy data gathered
Heating for | Electricity Public
Municipality N. of Buildings buildings  |for buildings | Ligthning |Energy costs

11 |Almese 20 yes yes yes partial
2 |Balangero 1 yes no no no
32 |Beinasco 15 yes yes no yes
2 |Zersoretedncoen LE

44 Borgofranco 18 yes yes yes yes
55 Bruino 15 yes yes no yes
66 Bussoleno 88 yes no no no
7+ |Buttigliera 16 yes yes yes partial
8 |Cambiano 14 yes yes yes partial
98 |Canischio 1 yes no no no
9 |Cantoira 1

10 |Carignano 3 yes yes no yes
10 |Ceres 3

11 (Chieri 0 no no yes yes
e 3

12 (Collegno 31
121 yes yes

3 |Condove 17 yes yes
131 yes no

4 |Cuorgneé 12 no no
143 yes no

5 [Exilles 1 no no
151 yes no

6 |Forno Canavese 5 no no
161 yes ho

+ |Giaveno 1719 no no
L2 |Sheslote 6

173 yes no

9 |Gravere 2 no no
20 e 64

182 yes no

1 |Lemie 1 no no
192 yes no

2 |Meugliano 1 no no
202 yes no

3 |Mezzenile 2 no no
2/ Mepealien 2=

212 yes yes

5 |Nichelino 54 yes partial
222 yes yes

6 |None 17 yes yes
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Energy data gathered
Heating for | Electricity Public
Municipality N. of Buildings buildings |for buildings | Ligthning HEnergy costs
23 Nomaglio 3 yes no no no
242 yes no
7 |Novalesa 1 no no
25 |Orbassano 1 yes yes yes partial
262 yes no
8 |Oulx 7 no no
27 |Perosa Argentina 2 yes no no no
28 |Piossasco 0 no no yes yes
292 yes yes
9 |Rivoli 69 no partial
30 |Rosta 13 no yes yes yes
20 |Pabionn =0
313 yes no
1 |Rueglio 1 no no
32 |San Giorgio Canavese 0 no no yes yes
333 yes yes yes yes
2 |Sestriere 1
343 yes yes
3 |Settimo Torinese 5 no yes
353 yes yes
4 [Traves 2 no yes
363 yes yes yes yes
5 |valloT. 5
36 Menaus 1
37 |Vigone 1 yes yes no yes
38 \Villardora 1 yes yes no yes
393 yes no
Z Villar Focchiardo 2 no no
403 yes no
8 \Vistrorio 1 no no
413 yes
9 Molvera 8 no yes yes
Total 471365

Table | — List of Municipality belonging to the sanple of the qualitative research in public sector

The sample is composed by about 470 buildings, geihelonged to a public entity of the municipasti
under investigation.
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Municipalities classification for heating consumpti on (kWh/m3)
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25%

Figure | — Municipalities classification accordingto heating consumption

From the survey conducted and some elaboratiodatef it's possible to point out the fact that relgag the
heating, the situation found is quite homogenedumut 39% of municipalities consumes more than 50
kWh/n? to heat its buildings, but on the other hand al®%# of them uses less than 30 kWh/ffhe
remaining 25% is located between these two amdurtirssumptions.

Concerning the electricity consumption, instead,hage a great number of municipalities located th&
middle class (between 10 and 20 kWHin7 %, almost half of them. Another large pa%%g is more
energy-consuming, more than 20 kWHh/mhile only 18% of the list consumes less tharkh/n¥.
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Municipalities classification for electricity consu mption (kWh/m2)
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Figure Il — Municipalities classification accordingto electricity consumption

To better analyze the heating situation, we exadithe relationship between the relative consumpgach
as the consumption per cubic meter (kWh/m3), aral ghsolute consumption, that is the total annual
consumption in kWh, of every single building.
This elaboration allows to evaluate the efficientygach building and understand on which one ies&ary
act with main priority and on which the prioritynsnor instead.
From the picture below, it' possible to divide @y@ph in 4 quadrants:
- the first one contains the buildings that have igh hate of relative consumption per cubic meter
but a total consumption very little;
- the second one contains buildings with main pryoat intervention due to a big relative and
absolute consumption;
- the third, on the contrary of the first, has builgh with a low rate of relative consumption but an
high total annual consumption;
- finally the fourth one has buildings with less pitip because of a small relative and absolute
consumption due to their small dimensions
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Relationship between relative consumption (KWh/m3) and absolute consumption
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Figure Il - Relationship between the relative conamption and the absolute consumption for heating
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ANNEX 2 —Environment Park SpA PP11

In succession, the list of enterprises surveyeddarided into belonging sector.

Survey on Private companies
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Table Il — List of companies contacted

Regarding the enterprises survey@slicompanies answer to the questionnaire proposezfdllowing table
and chart summarize the data obtained from thigpkaaf companies

BUILDING INDUSTRIES

30 6
0 0 0 0 0
11234 5 1 5 104 5
21 (- 600 *6%6 +6+;
2==(/( (- 611 61 +111
&(& - 06 *1 611
&&& *%680 +0+6 8+1
8)6%80 +,+*%06 6>6;
MANIFACTURING INDUSTRIES
30
0 0 0 0 0 0
|
11234 5 114 5
< 5 ( (- 618| < /5( ( ( )6%1
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30, 0

)1,%8 J

-~

Total water consumption

Automotive enterprises 3520&3/anno

Building industry 2728| m3/anno

Manifacturing industry 2779378n3/anno
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