LCEP-REC

Regional Energy Concepls

3sCE417P3
Introduction of Regional Energy Concepts

WP 5

Regional energy strategy & action plan
Task: 5.4.2

PROVINCIA
+ DI TORINO

publicity 2014, PROVTO

C public
G internet

C print
C non public

This project is implemented through the
CENTRAL EUROPE Programniimanced by the ERDF

( N CENTRAL [EEEE :UROPEAN UNION
%/

-3 EUROPE IR EUROPEAN REGIONAL

** DEVELOPMENT FUND
COOPERATING FOR SUCCESS.

The sole responsibility fohé content of this [webpage, publication etc.] lies with the authors. It does no
necessarily reflect the opinion of the European Communities. The European Commission is not respo
for any use that may be made of the information contained therein.



e

CEP-REC o Tonn

Regional Energy Concepts

The contentof the Report related to the energy balance have been written with the
technical support of the Polytechnics of Torino.

(‘ ™ CENTRAL EUROPEANUNION  3SCE417P3
<) EUROPE DEVELOPMENT FUND  Introduction of Regional Energy Concepts

COOPERATING FOR SUCCESS.



e
CEP-RELC Ho Ao

Regional Energy Concepts

CONTENT OF THE REGIONAL ENERGY STRATEGY & ACTION PLAN

1. DESCRIPTION OF THE CONCEPT REGION ......cciiiiiiiiiiiiiiiiiieeeiieeee e 4
1.1 GEOGRAPHICAL SITUATION ...cituuttttttrrteeeeessssimnesasssssseessesesssssnssssnnnsssssssssssseeeesssnnssssnnnns 4
1.2  DEMOGRAPHICAL SITUATION.....ciiuutuureeeeseeesssssimmnssssssssssnseeessessssasssmnnssssssssssssseeseeeessnnnnns 5

1.2.1 0] oW1 F= 11 o] o RS SOUUORRPPN 5
1.2.2 Economic development and STIUCLULE..........coieeiiiiiiimemr e e 7
1.3 OVERVIEW OF THEREGION ......uuuuttitiiiieeeessissimnesssssssseseeesessssasssssnnnssssssssesssaeeesssnnssssnnnns 9
1.4  REGULATORY FRAMEWORKAND FORECAST......cccuuttttrieieeeesssssimensassssssssnneeeaseesssssnnnnssannes 9
1.4.1  Subvention programs for renewable energy development in.ltaly..................... 14
144 =T 11 I = L] 15

2. SWOT ANALYSIS OF THE CONCEPT REGION .....cuuuiiiiiieiiiiiiiiiiiienniieeereaee e e e s snsseenes 17

3. REGIONAL ENERGY BALA NCE SHEET ....ccoiiiiitiiiiieeee et rmmee e 18
3.1 ENERGY DEMAND OF THECONCEPT REGION....cciiieiiiiiutrrrieressananteeeeeeesssssssnsseeseesamannaeens 18

3.1.1 ElECHIICItY QENETALION......cciiiiiiiiiiiie ittt erer e e e e e e 20
3.1.2 [ (ST LR [T a1 T = 140 T4 PP 22
3.1.3 o U] Lo IR {0 1= W0 T=T =T = L o o 23
3.2  ENERGY POTENTIAL OF HE CONCEPT REGION .....ccciiiiutttrieriseeeeeamreeeeeessssssnnneeeeeeessmmneas 23
3.21 FOSSIl ENEIQY SOUICES.......ceiiiiiiiiiiiieeeitieeesaeeeeaaesaeeeaeeeeeeeeeeeeaessssssssssernsrernnennnnnanns 23
3.2.2 Renewable ENErgy SOUICES........ooiiiiiiiiiiieeeees et e et e e e e e e eeeeaeeeeaa e eneeenneenanes 24
3.3  COMPARISON OF HE AVAILABLE RESOURCES& CURRENT ENERGY DEMAND IN THE CR... 26
3.3.1  Covering rate of regional ProdUCHIONL.........cciiieiiiiiiiiirreriiiee e e 27
3.3.2  Covering rate igluding free resources potentials..........c.cccvvevviivieeeieiiie e, 28

4. POSSIBLE SCENARIOS FOR THE CONCEPT REGION.....ccviiiiiiiiiiiiiiiitr e 28
4.1  SCENARIO WITHOUT ANY MEASURESI TREND SCENARIO ....cccceiiiiiiiiiieieeeeeesmmeeeeeesennnens 28
4.2  SCENARIO BASED ON ENRRGY EFFICIENCY ...cceiiiiuuttiieeeeeeeeesssimmesssssssnssseeeseeeessssssmnnsssnnnen 29
4.3  SCENARIO BASED ON ACTVATION OF RESOURCESNITH OR WITHOUT ENERGY SAVINGS.... 30

5. DEVELOPMENT PATH oo eeeee et e seeme e e e e e e e e et e e e ennmeean s 31
5.1  MAIN SCENARIO FOR THE REGION ...cceiiiiuttiiiieieeaeeessammeessssnnnstsseeeeeeeeesssammneesssnnsssssseeees 31
5.2  MAIN STRATEGIES AND ACTIVITIES FOR THE CONCEPT REGION TO REACH THE SELECTED

34
5.3  MEASURES FOR THE ACHIEVING THE MAIN SCENARIO .......ccciuuviiiiiieeeeeessimmneeeesnnnnssnenens 36
(‘ » CENTRAL EUROPEANUNION  3SCE417P3
:ﬁ/ 5&!!59“55 DHVELOPENT FUND Introduction of Regional Energy Concepts 3




e
CEP-RELC o oo

Regional Energy Concepts

1. Description of the concept region

1.1 Geographical situation

The concept region is located in the nostiest part of the country and it is bordered to
the west by France for 186 km (36% of the Frehalhian border), to the north by Valle
d’ Aosta Regi on, rovince dftBiella, dstisViercel and Alessahdea aRd
to the south with the Province of Cuneo.

The Province of Turin covers an area
of 6,830 km2 (equivalent to more
than a quarter of the region and to
2.26% of the entire national territory)
and i t heswitht thee greatest
number of municipalities among the
Italian provinces (316, year 2013).

't s possi bl e t o h a
information about the municipalities
i n the attachment
of Turin — Municipalities data 201-1
127). The moacgsse® ge n et
and  climatiebiological  changes
shaped over the millennia a highly
diversified territory, characterized by

ridges, watersheds, valley lines, edges

terrace, contributing to the formation

of three distinct macresystems:

mountain (52%), hill (21%) drplain

(27%) as shown in the next table and

in figure 1.3.

(na

Figure 1.1z Location of the Province of Turin at national level.

ISTATZ altimeter Surface area Surface area (%) Number of
class (km?) municipalities
Mountain 3581 52,43 107
Hill 1428 20,90 126
Plain 1821 26,67 83
Total 6830 100 % 316

Table 1.1¢ Macro-systems and their surface area. (Source: Pt@ata from ISTAT)
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The territory is crossed by 3895 km of roads (considering the natmoaincial roads

and highways) with a rate of 0,57 kper sqgkm of the surface area of the province. The
transport demand has grown due to changes in consumption patterns and processes of
outsourcing and decentralization of businesses.
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1.2 Demographical situation

From the demographic point of view, Turin province is an area where the population is
not growing and it has a high rate of aging. From the peak reached in 1981, the
population of the province has contracted, and then resume growinggcent years, up

to 2.200.000 inhabitants. According to ISTAT estimates, this data is intended to remain
stable over the next few decades, mainly due to the effect of migration.

In the recent years, several persons are moving from the main citiesn¢lTand the
surroundings) to smallest cities in countryside or in mountain area. The population of the
City of Torino, which was close to 1 Million of people in the past decades, decreased to
850.000 residents.

1.2.1 Population

The overall population ofhie province of Torino is about 2.200.000 inhabitants and
among ltalian provinces, Turin is one of the wider and the one with the greatest number

of municipalities (316 in total). The larger part of Municipalities are very small and 113 of
them do not evenreach the 1,000 inhabitants and grouping the 2.57% of the overall
provinci al popul ati on. The resident popul
population, 52%, and about 4% of the whole National country) is focused mainly in a few
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larger towns located 1o the plain territory. The population density is very different within
provincial borders, as in the main urban centers it is around 910 inhabitants/km2,

whereas in mountain areas is equal to 40 inhab./km2. The average density value is about
328,60 inhab km2.

In the municipalities with more than 10,000 inhabitants (precisely 28, located mainly in
the plain and at the foothills) lives approximately 75% of the overall population.

In the table below the most important demographic data about the conceptoregi
regarding the most recent 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 14080
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 2228551
Resident population living in cohabitation 5599 9232 14831
Number of household 1053615
Number of cohabitation 1214
Average number of members per household 2.12

Table 1.2z Demographic balarce of province of Turin 2011.(Source: ISTAT)

The dynamic recorded in the last 10 years and shown in the table and chart below,
presents a little increase of the total population of the concept region from the 2001 to
the 2010 with a single drop during thast year (2011).

Residential o Percentual
Year ) Variation .

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 44981 2,05%
2005 2.242.775 5.834 0,26%
2006 2.248.955 6.180 0,28%

(" » CENTRAL EUROPEANUNION  3SCE417P3
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Residential L Percentual
Year ) Variation .

population variation
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 1.3z Demographic trend about resident population of the region

Demographics trend of the resident population
in the province of Turin
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Figure 1.3z Demographic trend about resident popuétion of the region. (Source: ISTAT)

1.2.2 Economic development and structure

The province’s economy i s characterized
companies and weknown universities. The productive structure of the Province is
widely divesified, ranging from manufacturing to services activities. The manufacturing
sector is mainly focused on automotive, engineering and aerospace industries.

In the Province of Turin, in the last fifty years, the economic structure has changed
dramatically:the relationship between industry and the tertiary sector is literally upside
down: in 1951 the industry provided the 69% of the vaadeled, and the services the
28%. The strong process of outsourcing has helped to create new jobs and reduce
unemploymentthat is aligned generally around average values of the Noethtre of

Italy, but remained very high for young people. The growth of wealth per capita was less
than the average of industrial areas of North. Although nowadays it is still higher than the

#x D)
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national average, in the last decade it increased less than the rest of the country. In the
early 90s, towards the middle of the decade, with the recovery of some key sectors such

as the automot.

vV e

and

mechani

cS,

a nheére wi t h

was new demand for "noiraditional” sectors, more related to services. The industrial
production of the concept region, after being dropped 418.4% in 2009, much more
than the regional level, expressed in 2011 a constant tendency to recoveryatechjn

the corresponding levels in 2009, with a gradual recovery, which reached the 8.3% annual
average. In the manufacturing sector, the production level remains below 10% compared
to value of 2007, before the crisis. The dynamics of 2011 was stillritiggue the regional
average. The growth in export value, although decelerating compared the previous year,
continued to increase in value close to 10%, recovering completely lost ground during the
crisis (2009). The export of the province is slightly betlmewegional average in 2011 and

it grew by 9.6% in comparison to previous years, partly recovering the strong decrease
faced in 2009 and 20110.

Regards the labour market, the concept region confirms, however, a more worrying
situation compared to otheterritories in Piedmont region and the unemployment rate
keeps being considerably above the regional average. Despite this worrying rate, in the
province of Turin focuses almost the entire increase of regional employment in 2011
(about 22 000 additional eployees in the province). The rate, in 2013, is still above 9%

and it’s not falling down.

Province of Turin 2004 2005 2006 2007 2008 2009 2010 2011
Employment rate 61,39 | 62,89 | 6381 | 64,03 | 64,67 | 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 1.4z Employment and Unemployment rate. (Source: ISTAT)

Consideri

ng

t he

ov

er al

provinci al

economi

sector is the tertiary sector (Commerce and Services) in 2011, which provides al®ost 73
of the total added value. Industry comes second with the production of 26% of the total
added value, whereas Agriculture counts only the 1%.
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Agricolture
1%

Industry
26%

Service&Commerce
73%

Figure 1.4z Added value divided by sector of economy. (Source: Province of Torino)

1.3 Overview of the Region

Number of Inhabitants 2.247.780 (year 20LISTAT)

Density of population 328,60 inhab./km2

Number of households 297.330 of residential houses and 1.077.023 ¢
dwellings

Area 6.830 km2

Mountain 52,43%

Hill 20,90%

Plain 26,67%

Nominal GDP 55.00 M€

GDP per capita 25. 000 €

Table 1.5z Overview of the region

1.4 Regulatory framework and forecast

The legislative situation of the energy sector of the Province is linked with EU directives
and their nati onal t r ans p @amszationi obthe legiBlagsiveo w i t
framework with a short description of it and how the EU directives have been transposed

into national, regional and local regulations.

The EU directives mentioned are:

« Directive 2001/77/EG on promotion of electricity producettfom RES in the internal
electricity market.

« Directive 2002/91/EEG on the energy performance of buildings

EUROPEANUNION ~ 3SCE417P3
EUROPEAN REGIONAL . .
pevelopMenT FUND — Introduction of Regional Energy Concepts 9

CENTRAL
<) EUROPE

COOPERATING FOR SUCCESS.




e
CEP-RELC o e

Regional Energy Concepts

» Directive 2010/31/EUJ-on the energy performance of buildings (recast)

« Directive 2006/32/EG- on energy eneuse efficiency and energy services and
repealing Directive 93/76/EEC

» Directive 2009/28/EG- on the promotion of the use of energy from renewable
sources and amending and subsequently repealing Directives 2001/77/EC and
2003/30/EC

» Directive 2009/72/EC- concerning common rules for the internal rkat in
electricity and repealing Directive 2003/54/EC

» Directive 2009/125/EG- establishing a framework for the setting of edesign
requirements for energyelated products (recast).

« Directive 2012/27/EG on energy efficiency, amending Directives 20Q(%/EC and
2010/30/EU, subsequently repealing Directives 2004/8/EC and 2006/32/EC.

At national level, the transposition of these directives is almost completed through the
following list of decrees:

- D. Lgs. 29/12/2003, n.38itanspose Directive 2001/77/EC

This decree aimed to promote a greater contribatiof renewable energy sources to
electricity production in Italian and Community market; promote measures for achieving
the national indicative targets; contribute to the creation of the basis for a future
Community framework thereof and foster the develegmt of electricity microgeneration
plants fueled by renewable sources, particularly on farms and in mountainous areas.

- D. Lgs 19/8/2005, n.192 and D. Lgs 29/12/2006, n.311 transpose Directive 2002/91/EC
¢ Directive 2010/31/EU.

These decrees establish erif, conditions and procedures to improve the energy
efficiency of buildings in order to promote the development, enhancement and integration
of renewable; apply minimum energy performance requirements for new and existing
buildings, ensure the certifidan of building energy performance and require the regular
inspection of boilers and air conditioning systems in buildings. The Directive 2012/27/EC is
too recent for a transposition so only the transposition of the others is reported.

- D. Lgs 30 maggid0P8, n. 115 transpose Directive 2006/32/EC

This decree, in order to contribute to the improvement security of energy supply and
environmental protection, establishes a framework of measures to improve energy end
use efficiency in terms of costs and betsefit sets indicative targets, mechanisms,
incentives and institutional, financial and legal framework necessary to eliminate barriers
that exist on the market that impede the efficient easke of energy.

- D. Lgs 3 marzo 2011, n. 28 transpose Directi08/28/EC

This decree defines the tools, mechanisms, incentives and institutional, financial and legal
framework necessary for the achievement of the objectives 2020 in relation to overall

EUROPEAN léil\cl)ION 3sCE417P3
EUROPEAN REGIONAL . .
DevelopmMenT FUND  Introduction of Regional Energy Concepts 10

¢ CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.



http://www.provincia.torino.gov.it/ambiente/file-storage/download/energia/pdf/normativa/dlgs_387_2003.pdf

e
CEP-RELC o e

Regional Energy Concepts

share of energy from renewable sources in gross final consumptieneofy and share
energy from renewable sources in transport (EU has committed itself to reach a 20% share
of renewable energy in final energy consumption and a 10% share of renewable energy in
transport).

- D. Lgs. 28/06/2011, n.93 transpose Directive 20Q%C

This decree is aimed at introducing common rules for the generation, transmission,
distribution and supply of electricity. It also lays down universal service obligations and
consumer rights, and clarifies competition requirements.

- D. Lgs. 16/02/201, n.15 transpose Directive 2009/125/EC

This decree establishes edesign requirements for energglated products in the
European Union. All products covered by implementing measures must bear EC marking
before being placed on the market.

- Law 90/2013 tanspose Directive 2002/91/EMirective 2010/31/EU

The Law 90/2013 is amending several rules introduced by the legislative decree n. 19
August 2005, n. 192. The goal of the Law is to improve the energy performance of real
estate assets, encouraging thewelopment and integration of renewable energy sources

in buildings, as well as achieving the national targets, within the European context. At the
same time, important innovations are made on priority issues, such as tax deductions for
restructuring and pergy efficiency, as well as the qualification of installers from
renewable sources.

The Law replaces the energy performance certificate the building's energy performance
certificate (APE): which is defined as the document, drawn up by qualified and
independent professionals certifying the energy performance of a building through the use
of specific descriptors, and providing recommendations for improving energy efficiency.
Stricter rules on the need to provide for certification under the contracts otsdléease

is established, too.

According to European legislation, the "nearly zero energy" buildings are promoted
through the adoption, by 30 June 2014 of an Action Plan that defines intermediate targets
for improving the energy performance of new builgh within the 2015. It is intended, in
particular the promotion of measures to increase the energy efficiency of public buildings,
including the use of public and private partnership schemes. On January 1, 2021 all new
buildings must be "nearly zero engfg except for new buildings occupied by public
authorities, which must comply with this target by 31 December 2018.

- DM 226/11 on gas grid distribution services

The decree deals with the rules and procedures on how to contract the distribution service
of natural gas based on defined intercommunal areas. As a matter of fact, after the
liberalization of the market each Municipality was free to give concession to run the
distribution service in its own area, selecting with an open procedure its own distributor
Such situation paved the way for the proliferation of distributors affecting the quality of
the service. From now on the calls for distributors must be centralized in homogeneous

EUROPEAN léil\cl)ION 3sCE417P3
EUROPEAN REGIONAL . .
DevelopmMenT FUND  Introduction of Regional Energy Concepts 11

¢ CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.




e
CEP-RELC o e

Regional Energy Concepts

areas defined at national level. For the Province of Torino the numbesdistributors
will be reduced from 15 to no more than 6 operators within the next future.

At the regional level, concerning energy efficiency of buildings, introduction of RES in the
buildings and authorization procedure for power plants, these arechjlyi fields where
Italian Regions have a large autonomy. In the regulative framework, Regione Piemonte
has been particularly active. Through this route it was able to introduce in the legislative
framework higher standards of energy efficiency for buiginspecific procedure for
energy performance and maintenance of domestic boilers and also authorization criteria
for RES power plants. The list of most important Regional Laws and Decree are shortly
described in the followings.

- Regional Law n. 13, 28 ggio 2007 (regional transposition of D.Lgs 19/8/2005,
n.192 and D.Lgs 29/12/2006, n.311 and Directive 2002/91/EC)

The law design the framework for the Regional energy performance certification system of
buildings:

- Terms and conditions for the applicatiohtbe energy performance certification
- Professionals able to deliver the energy performance certification
- Sanctions and checks

The law design the framework for the energy performance and maintenance of domestic
boilers (Deadlines for maintenance procedurgualification procedure for the
YIEAYUSYylFyOS FTOUGAGAGASEASE X0

As for energy efficiency standards for buildings, the law promote the insulation of
buildings and the centralized systems for the space heating of buildings

As for RES in buildings the law promdte integration of solar energy in buildings. Solar
thermal energy is compulsory in new buildings and in buildings under renovation with
more than 1000 square meters of floor area (60% of hot domestic water should be
provided). If solar energy is not gise, due to technical reasons, another RES must be
adopted.

RES plants for electricity production are compulsory in new buildings and in buildings
under renovation with more than 1000 square meters of floor area (as requested by the
Law Decree n.192/200%nnex | paragraph 13) .

For new and under renovation buildings with more than 1000 square meters of floor area

and with more than 4 units is compulsory to install a central heating system for the
production of hot domestic water and for winter heatingttwsome exception specified in

art. 19, 2nd paragraph).

L¥ GKS 2¢6ySNI R2SayQid Ayadltt a2t N GKSN)YIf
subjected to economic sanctions. Violations are detected by the competent municipality.

- Decree 4 August 200n. 4311965
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Energy performance certificates are compulsory for new buildings, for buildings under
NBy2@FidA2yad LIQa (G2 oS FGdlFOKSR G2 G4KS I3
rental agreements

All professionals registered to a Professionaledcan deliver the EPCs

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

Methodologies for the calculatioof the energy performance of Buildings is described and
a web based procedure for the delivery of the EPCs is managed by Piedmont Region.

Such Decree is partially modified by the Law 90/2013
- Decree 4 August 2009, n.-4%3967

At least 60% of hot domestic teast must be provided by solar thermal energy in new
buildings and in existing buildings under renovation with more than 1000 square meters. If
solar energy is not possible, due to technical reasons, another RES must be adopted. The
Decree obliges some cagtaries of buildings to cover the expected energy demand with
solar thermal panels: public buildings hosting offices are an example.

During the planning stage is necessary to project the buildings with a particular attention
to the orientation of the roofmaximizing the sun radiation and the available surface for
the panels.

A list of sheets show how the integration of solar energy panels is possible in buildings (in
case of pitched roof the solar thermal panels have to follow the same orientation and tilt
Fy3tsS 2F GKS LAGOK IyR GKS Glyl OFyQid 65 LI

- Decree 4 August 2009, n.-46968
The decree fix important standard in different topic.

A minimum global seasonal energy performance for new boilers or for existing boilers
underrenovation is fixed.

U-values for insulation of building envelope and windows are defined according to the
stage of construction (new buildings or complete renovation or smooth retrofit).

Besides the compulsorily of solar panels in new buildings or @ ttnader renovation,

higher standards are fixed for new shopping centre (at least 10% of space heating must be
provided by solar energy) and the use of heat pump with a Operational Performance

/| 2STFFAOASY UG 3ISYSNIffe KAIKFNInéwkbhildingror fox G Qa &
SEAAGAY3T o0dzAf RAY3 dzy RSNJI NBy2gl A2y LGIQa O2)
the solar thermal plant is the priority.

Energy Retrofit of existing building: Domestic existing building with more than 50 flats and
with a thermal need of the external envelope higher than 200 kwh/m2 or other building
bigger than 10.000 m3 and a thermal need of the external envelope higher than 70
kWh/m3 must be retrofitted within 31st of December 2016 in order to provide energy
savings hgher than 35% of primary energy.

EUROPEAN UNION 3sCE417P3
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- D.G.R. 14 dicembre 2010, R1B33 (NationaD. Lgs. 29/12/2003, n.387

This disposition establishes to identify areas and sites not suitable for the installation of
photovoltaic systems on the ground in accordance with paragraph 17.3. "Guidelines for
the authorization of [ants powered by renewable sources" referred to in the Ministerial
Decree of 10 September 2010.

Nowadays a deep institutional reform between level of governance is under way in Italy.
According to what is planned tnhaeondereegtillons s
base with the State. And the Energy topic will be defined only at National level. This
would mean that all regional legislative production would expire soon. According to the

same reforming process Provinces would be deleted from thetumisinal framework a

part from the largest ones which are turning to become Metropolitan Cities. The new
institution will have larger competences than the provinces in several topics, such as the
territorial planning, environment and secondary school piag. It is not clear at this

stage the role of the Metropolitan City for energy topic.

1.4.1 Subvention programs for renewable energy development in Italy

Next to the generatiorbased financial incentives a lot of investmdatused financial
incentives @& nowadays available. Target groups of financial instruments are generally
municipalities, business companies, natural persons, NGOs and Associations.

Financial programs are mostly at national or regional level, and are eligible for
municipalities, indusy and private households energy refurbishment.

The national regulation "Conto Termico" (DM 28/2012) regulates the promotion of small
interventions for increasing energy efficiency (measure addressed to public and private
sector), and for the productionfahermal energy from renewable sources (measure
addressed only to public sector). It encourages particularly the replacement of
traditional heating systems with heat pumps and systems fueled by biomass..

Another national regulation (DM 63/2013) provide$@26 tax deduction of in 2014 and
40% in 2015 for expenses related to building renovations involving energy
improvements, and also for the related purchase of class not lower than A+ household
appliances. Beneficiaries may be mostly the owners or tenaiproperties.

The same decree foresees a 65% tax deduction in 2014 and 50% in 2015 for energy
upgrading of existing buildings. Interventions that can be encouraged include enhancing
the efficiency of the cladding of existing buildings (insulation oflsvahd roofs,
replacement of windows and doors and installation of sun shades) and replacing existing
winter air conditioning systems with higher efficiency ones (condensing boilers), and
replacing or, in some cases, installing new systems powered by sadsewesources
(heat pumps, boilers, biomass stoves and chimneys, solar thermal plants even combined
with solar cooling technology for cooling). Beneficiaries may be natural persons,
professionals and industries.

The National decree of 28 Dec. 2012 settianal quantitative energygaving targets
incremental over time for electricity and gas distributors for the years from 2013 to

2016, and regul ates attribution of Whi t e
(‘ » CENTRAL EUROPEANUNION  3SCE417P3
<) E&!&Qﬂgg DevELOPMENT FUND  Introduction of Regional Energy Concepts 14



http://www.provincia.torino.gov.it/ambiente/file-storage/download/energia/pdf/normativa/dlgs_387_2003.pdf

e

CEP-REC o Tonn

Regional Energy Concepts

Certificates” apl&iBsrymentstgiviegyproa oféhe achieveiment of
end-use energy savinghrough energy efficiency improvement initiatives and projects.
Parties eligible to submit projects with a view to obtaining White Certificates are: Energy
and gas distributors, ahcompanies operating in the sector of energy services (ESCOs)
and companies or organizations having an energy manager

At the end of June 2014, Italian government announced 800 million euros of

investments during the period 20312020 in the field of energgfficiency improvement

in public buildings, industry production and domestic consumes. Incentives will be

dedicated to strengthen the EEC tool and green public procurement, to energy

refurbishment of public buildings, to set up a new financial instrumfamt energy
consumption reduction, to encourage companies to engage in energy audits plans and
to support companies that decide to build new plants to electrical or thermal energy
with a capacity exceeding 20 MW. The plan will also concern consumersvitigs the
promotion of individual metering systems and a more accurate billing system based on
actual consumption.

The Piedmont Region supports measures for the development of RES and to promote

energy efficiency through two different instruments:

- the regional law n. 23/2002 that supplied grants for demonstration project in the
field of energy efficiency. 13,5 million euros have been allocated during last years;

- the Regional Operational Program ERDF 2803, that has developed activities
related to enegy efficiency and implementation of energy production from
renewable sources. 300 million euros were allocated during ZIA3 period.

The new investment founds for 2042020 period will be soon indicated by the just

settled regional government.

1.4.4 Feedin tariffs

The current Italian feedh tariffs have been defined with the National Regulatiokl 6
Luglio 2012The following table is extracted from the Table 1.1 in Attachment 1.

Type of station Power range (kW) CINATF o6e Kk 2

Wind—-Onshore 1<P<=20 0.291
20 <P <= 200 0.268
200 < P <= 1000 0.149
1000 < P <= 5000 0.135
P > 5000 0.127
Wind— Offshore 1 < P <=5000 0.176
P > 5000 0.165
Hydro— Fluent 1<P<=20 0.257
20 < P <=500 0.219
500< P <= 1000 0.155
1000 < P <= 10000 0.129
P > 10000 0.119
Hydro— Reservoir 1< P <=10000 0.101
P > 10000 0.096

1 <P <= 5000 0300
7™ CENTRAL EUROPEANUNION  3SCE417P3
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Type of station Power range (kW) ¢ NATF oO0€e Kk 1°2
P > 5000 0.194
Geothermal 1< P <=1000 0.135
1000 < P <= 20000 0.099
P > 20000 0.085
Landill gas 1< P <=1000 0.099
B 1000 < P <= 5000 0.094
I P > 5000 0.090
1 <P <= 1000 0.111
D 1000 < P <= 5000 0.088
I P > 5000 0.085
1 <P <=300 0.180
I 300 < P <= 600 0.160
I 600 < P <= 1000 0.140
B 1000 < P <= 5000 0.104
I P > 5000 0.091
1 <P <=300 0.236
N 300 < P <= 600 0.206
B 600 < P <= 1000 0.178
D 1000 < P <= 5000 0.125
DN P > 5000 0.101

Biogas-wastes 1 <P <=1000 0.216
1000 < P <= 5000 0.109
P > 5000 0.085
Biomass- biologic products 1<P<=300 0.229
300 < P <= 1000 0.180
1000 < P <= 5000 0.133
P > 5000 0.122
Biomass- biologic byproducts |[BEESIERESRE]0]0) 0.257
300 < P <=1000 0.209
1000 < P <= 5000 0.161
P > 5000 0.145
Biomass- wastes 1 <P <=5000 0.174
P > 5000 0.125
Sustainable Bitiquids 1 <P <=5000 0.121

I P > 5000 0.110

Table 1.6 - Italian feed-in tariffs for different renewable energy sources

The feedin tariffs are provided for 20 years, except for offshore wind (25g)edarge hydro

(25 or 30 years, depending on size and type), geothermal larger than 1 MW (25 years) and
small marine energy plants (15 years). These values are for 2013, and there is a 2% yearly
reduction for 2014 and 2015. There are some bonuses (batweel 0 and 40 €/ MW
particular cases (High efficiency CHP for solid biomass, use of local biomass, low emissions,
etc.).

These values are however subjected to different applications depending on the type of
system (new plant, refurbishment, etc.). Huetmore, there are limits on the total annual

(‘ ™ CENTRAL EUROPEANUNION  3SCE417P3
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installed power. A detailed analysis of each case cannot be reported here, for more details
please consult the Italian Regulation DM 6 luglio 2012 (some information in English is

available here:
http://www.gse.it/en/qualificationandcertificates/Incentives%20Ministerial%20Decree/Page

s/default.aspx).

2. SWOT ANALYSIS of the concept region

Strengthens

Productive sector well skilled able to catch the
challenge of the sustainable energy and open
the green economy

Several Municipalities already joined the
Covenant of Mayor Initiative and already
endorsed a Sustainable Energy Action Plan
Several subvention programs nowadays in
operation at National and regional level
Regulativestandard regarding energy efficiency
of buildings and power plant very well
developed and in line with best available
technologies

A district heating system very well developed i
the City of Torino ar

WWEEVGESS

Very high primary energy consumption of the
building stock, both private and public

Heavy dependency from foreign supghbout
93% of total consumption) and dependency
from natural gas (about 60%)

A lack of widespread consciousness that ener
consumptions can be deeply reduced

Lack of energy management systems in
operation among public Administrations and
smart energy meters not so widespread amon
final users (private households and public
buildings)

A lack of skills and willingness of training for
craftsmen in the new energy technologies
Financial shortageral lack of credit from banks
to private investors

Threat

Opportunities

Energy retrofit of buildings for private
households and public sector have a very big
potential and could be the push to trigger new
investments and create additional jobs

RES, mainly in thermal uses, can be develope
further providing strength to the green econom
sector

The new procedure for gas grids distribution
service is linking further more the distribution
service to eneryg efficiency actions
implementation

A reducedamount of financial resources
available for subsidizing the RES and energy
efficiency sector. A short time planning for the
incentives systems which is not sure will be
available also in the future.

Strict constrains to the capacity of Local
Authorities in spending their own money
(Stability Pact)

Long lasting procedure for the permitting of
installations and widespread of NIMBY
syndrome even for RES plants

Low payback for the industry sector which sloy
down the pace of investment in energy
efficiency

Decreasd interest of the media about the RES
energy efficiency an climate change
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3. Regional energy balance sheet
The regional energy balance sheet provides an analysis of the current situation of the energy
production and consumption in the Provincia di Torifibe data used in the balance are the
last available data, which refers to the year 2011. The following points will analyse in detall
the main aspects of the current energy balance, and some information on the estimated
potential of renewable energy will erovided.

3.1 Energy demand of the concept region

The total current final energy consumption in the region is almost 50 TWh. About 20% is
consumed as electricity, while 70% come from fossil fuels (gaseous and liquid). The
remaining part is produced from rem&bles or supplied to the users as heat through district
heating networks.

The following table shows the final energy consumption divided by energy source.

Source Average MWh/a Total by type

Not renewable solid -
Not renewable liquid 13,900,853

Fossil / not renewable Not renewable gaseou§ 20.672.202 34,573,055
Other ] -
Renewable solid : 2,340,106
Renewable Renewable liquid - 2,453,030
Renewable gaseous =
Other renewables ) 112,924
Electricity Electric grid ) 10,209,746 10,209,746
District heat Heat grid ) 2,711,093 2,711,093
Other or unknown  Unknown ) -
Total demand 49,946,924 49,946,924

Table 3.1- Current final energy consumption by source

The residential sector reach almost 4@%ototal final energy consumption, while industry
and transport account almost 25% each. The remaining part is related to services. The
agriculture consumption are included in the industrial sector but its contribution is slightly
over 1% of the total fial energy consumption.

Energy [MWh]|  Share

Residential 19,679,829 39.4%

Services 6,186,116 12.4%

Industrial 11,673,767 23.4%

Transport 12,407,213 24.8%
Total 49,946,924

EUROOPEAN léllgION 3sCE417P3
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Table 31 - Current final energy consumption by sector

These data are referred to year 2011. An evolution trend has been developed from data
available for previous years.

The trend for the region has been compared with the Italian trend provided from national
statistics, in order to compare the two behaviorBhe following figure shows that the
variation with respect to 2005 is slightly different, even if with a similar trend.

Final Consumption - variation over year 2005
102%
100%

98%
96%
94%
92%
\
90%

88%
86%
84%

e | taly Turin
82%

2005 2006 2007 2008 2009 2010 2011

Figure 31z Comparison between National and Regional final uses trend

A very similar behavior can beesein gross consumption. Considering the renewable
target, although Italy has a 17% share of renewable sources, the Piedmont Region has to
reach 15.1%, due to a National Regulation, which allocated to each Italian Region an
amount of energy to be produceffom renewable sources. Moreover, the RES annual
growth from 2005 to 2011 is slightly higher than for Italy.

The choice of the indicator will affect the scenarios definition. According to the
methodology defined by CHREC project the National values é used, but also the

other results will be provided as a comparison.
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CURRENT FINAL ENERGY CONSUMPTION

40,000,000 MWh/ a
35,000,000 MWh/ a
30,000,000 MWh/ a
25,000,000 MWh/ a
20,000,000 MWh/ a
15,000,000 MWh/ a

10,000,000 MWh/ a
5,000,000 MWh/ a .
[ [

0 MWh/ a

Fossil/ not  Renewable Electricity  District heat Cther or
renewable unknown

Figure 32z Current final energy consumption

3.1.1 Electricity generation

The electricity generation in the Region is mainly dependent on natural gas (about three
quarters of the total generation), while the remaining part is produced from hydropower,
solar radiation and biomass combustion (gaseous, solid and liquid).

It is important to underline the fact that about 14% of the electricity production is
currently exyorted to the neighboring regions, therefore the Region has a surplus
electricity production. Such situation must be confirmed in the following years, since the
reduction of the energy consumption in final uses and the increase of RES production is
threatening the economic sustainability of some big power plan fed by natural gas, which
are slowing down their operational working hours.

Table 32 provides the detail of electricity generation from thermal systems. ilf1

TWh are produced from natural gas, mainly from high efficiency combined cycles, which
are CHP units providing heat to district heating networks. The remaining part of electricity
production from thermal plants comes from biogas (about 140 GWh), wmochass
(85.5 GWh) and liquid fuels (20 GWh from fossil and 5 GWh from renewable).

Table 33 shows the data related to the other renewable systems. The hydropower is by
far the main renewable source for eleciticproduction in the Region, thanks to the local
morphology and to a historical development of this source. In the current situation about
2.3 TWhly of electricity are produced from hydropower. Photovoltaics are significantly
increasing, and reached 160A® of production in 2011. The wind production remains
marginal, due to a low wind potential in the region.

Considering the total electricity production in the region, 23% currently comes from
renewable sources (see

Table3.4 andFigure 33).
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Average MWh/a
Electricity  Electricity by type

Source

Fossil Solid
Fossil / not renewable  Fossil Liquid
Fossil Gaseous
Renewable Solid
Renewable Renewable Liquid
Renewable Gaseous

9,120,342

230,647

Other Waste combustion, landfill gas etc -
Total 9,350,988 9,350,988
Table 32 - Electricity generation z thermal systems

Solar radiation
Wind
Hydropower
Geothermy
Nuclear
Total 2,444,477
Table 33 - Electricity generation z systems without combustion

Reginal resources

Share

used?
Fossil / not renewable 9,120,342 7% no
Renewable 2,675,124 23% yes
Nuclear - 0%
Total 11,795,466 100%

Table 3.4 - Electricity generation Z summary

TOTAL REGIONAL ELECTRICITY GENERATION

10,000,001 MWh/ a
9,000,001 MWh/ a
8,000,001 MWh/ a
7,000,001 MWh/ a
6,000,001 MWh/ a
5,000,001 MWh/ a
4,000,001 MWh/ a
3,000,001 MWh/ a
2,000,001 MWh/ a
1,000,001 MWh/ a

1 MWh/ a

Figure 33z Total Regional electricity generation
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3.1.2 Heat generation

The heat generation for final uses is currently mainly related to fossil fuels.

Considering lie total amount of the heat consumption in the final uses, district heating
networks supply about 12% of the total energy demand. These networks are mainly
relying on natural gas, and many of them have CHP units, which supply the main part of
the heat. Otter systems have wood biomass or biogas CHP units. The details of energy
production in district heating systems is shown in

Table35andFigure 34.

Sole district heat District heat from CHP District heat by type
(Average MWh/a)  generation (Average MWh/a) (Average MWh/a)
Fossil Solid -
Fossil / not renewable  Fossil Liquid = 11,197 2,633,783 97%
Fossil Gaseous 268,464 2,354,122
Renewable Solid 22,687 10,044
Renewable Liquid - =
Renewable Renewable Gaseous - 44,579 77,310 3%
Geothermy, ambient heat - -
Solar
Other Waste, landfill gas etc - - - 0%
Total 291,151 2,419,942 2,711,093

Table 35 - Heat generationz DH systems

DISTRICT HEATING GENERATION

3,000,000 MWh/a

2,500,000 MWh/a

2,000,000 MWh/a

1,500,000 MWh/a

1,000,000 MWh/a

500,000 MWh/a
0 MWh/a F—

Fossil / not Renewable
renewable

Figure 34 z District heating generation by source

The remaining part of the heat required from final users is generated on site. The larger
part relies on natural gas boileras a significant part of the region is connected to the
National natural gas network. However, there are some mountain municipalities that are
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not reached by the gas network, and in the cities other energy sources are used. Fossil
liquid and Renewable sdli(mainly wood logs and pellet) are the main alternatives to
natural gas, whereas solar thermal and heat pumps currently supply a marginal part of
the total heat demand.

Type Source Average MWh/a Average MWh/a
Fossil Solid -
Fossil / not renewable Fossil Liquid 1,356,141 18,319,672
Fossil Gaseous 16,963,531
Renewable Solid 1,552,021
Renewable Liquid -
Renewable Renewable Gaseous - 1,664,945
Geothermy, ambient heat 42,853
Solar 70,072
Unknown Unknown - -
Total 19,984,617 19,984,617

Table 36 - Heat generationz final users

MWh/a Share

Fossil / not renewable 20,953,455 92%
Renewable 1,742,255 8%
Unknown - 0%

Total 22,695,710 100%

Table 37 - Heat generationz summary

3.1.3 Liquid fuel generation
There is currently no fuel generation in the Region, as all the fuels come from import.

3.2 Energy potential of the concept region

The current energy potential in the Region islyoa small share of the total gross
consumption: the total renewable potential is slightly over 10% of the total consumption.
However, the increase of energy conversion efficiency and the reduction of the final
consumptions, together with the exploitatiomf additional renewable sources can
contribute to increase this share.

The largest part of the current consumption comes from fossil resources, but the Region
has no local fossil resources, and therefore the currently energy consumption is strongly
depencent on supplies from outside the region (roughly about 90%).

3.2.1 Fossil Energy sources

The Region has not fossil fuel sources, and all the fossil energy carriers come from import
(mainly natural gas, gasoline and diesel oil).
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3.2.2 Renewable Energy soures

The Region has indeed multiple energy resources, which are currently used to produce
electricity and heat. The main share comes currently from hydroelectric, which provides
about 2,3 TWh each year. The second source is the wood biomass, which is tiséat bo
CHP production (as chipped wood) and for heating purposes by the final users (mainly
wood logs and some chipped wood). However, the current use of regional sources is not
enough to cover the entire wood biomass demand, and therefore a significabhped

to be imported. Moreover, there is no pellet production in the Region, and all the pellet
demand is imported.

Other renewable resources are solar radiation for electricity and heat production and
geothermal heat, while wind is currently playing aanmginal role, due to the
characteristics of the area.

There are still some potentials that are currently not used, especially for biomass and
solar radiation, as well as hydropower source.

Table 38 and

Table3.9 provide detailed data about the cumé use and the total potential of renewable
regional resources. The potential is not based on theoretical assumptions whereas on
feasible achievements in the medium period. Téfere, by 2020 the estimated potential

is supposed to be completely activatda. Figure 35 the two situations are compared,
while Figure3.6 shows the available free patéials by source.

Source Current use in MWh/a

Not renewable solid
Not renewable liquid
Not renewable gaseous

Hydropower 2,285,000
Wind 105
Solar radiation electric 159,373
Solar radiation heat 70,072
Geothermal heat 42,853
Geothermal electric -

Forestry products and byproducts 592,781
Byproducts of viticulture and orchards 26,598

Biomass from meadows, pasture land and landscape care -
Field agriculture byproducts

Forestry and agricultural product processing's byproducts 231,472
Biogas production (feed into grid, direct consumption, NOT CH -
Liquid biomass (e.g. waste fat/oil refinery, BTL fuels) -
Renewable but not specified -
Total 3,408,253

Table 38 - Regional resourceg current use

EUROPEAN UNION 3sCE417P3

EUROPEAN REGIONAL . .
DevelopmMenT FUND  Introduction of Regional Energy Concepts 24

™ CENTRAL
< ) EUROPE

COOPERATING FOR SUCCESS.




CEP-RELC

Regional Energy Concepts

Potentials in
MWh/a

Source

Hydropower

Wind

Solar radiation electric

Solar radiation heat

Geothermal heat

Geothermal electric

Forestry products and byproducts

Byproducts of viticulture and orchards

Biomass from meadows, pasture land and landscape care
Field agriculture byproducts

Forestry and agricultural product processing's byproducts
Biogas production (feed into grid, direct consumption, NOT C
Liquid biomass (e.g. waste fat/oil refinery, BTL fuels)
Renewable but not specified

Total 6,812,958

Table 39 - Regional resourceg total potential

REGIONAL RESOURCHS&Wh / a]

B CURRENT USE B TOTAL POTENTIAL
3,500,000 MWh/a

3,000,000 MWh/a

2,500,000 MWh/a
2,000,000 MWh/a -
1,500,000 MWh/a -
1,000,000 MWh/a -
500,000 MWh/a -
0 MWh/a -

Figure 357 Total Regional renewable resources
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FREE POTENTIAL$MWh/a]

B FREE POTENTIALS ®ACTIVATION
1.400.000 MWh/a

1.200.000 MWh/a
1.000.000 MWh/a
800.000 MWh/a
600.000 MWh/a
400.000 MWh/a
200.000 MWh/a
0 MWh/a

Figure 3.6 7 Free potentials of Regional renewable resources

3.3 Comparison of the available resources & current energy demand in the
CR

Paragraph 3.2 shows that the available resources in the Concept Region are all renewable
sourcesCurrently about 10% of the final uses is produced from renewable sources, but a
part of it comes from import (wood biomass, mainly pellets). The remaining part of final
consumption is produced by fossil fuels, mostly natural gas but also oil products.

B BALANCE OF CURRENT SITUATION

BALANCE AFTER CONSIDERATION OF SAVINGS Pt
25,000,000 MWh/a

20,000,000 MWh/a

15,000,000 MWh/a

10,000,000 MWh/a i
5,000,000 MWh/a .
0 MWh/a | — -

Figure 37 z Demand of final energyz current situation and savings potential
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3.3.1 Covering rate of regional production

The balance of the current situation reported in the following table shows the lack of
resources with respedo the final energy demand. The renewable regional production

relies on local resources, while the local production of electricity and heat supplied
through district heating is mostly depending on natural gas.
The covering rate of used regional resourcekulated in the balance sheet is 11%.

BALANCE OF CURRENT SITUATION

SauiEs Demand final energy Total regional

MWh/a production MWh/a
Solid - -
. Liquid 13,900,853 -
Fossil / not renewable Gaseous 20.672.202 i
Other - -
Solid 2,340,106 390,930
Renewable Liquid ) -
Gaseous - -
Other 112,924
Electric current Grid 10,209,746
District heating Grid 2,711,093
Unknown Unknown - -
Total 49,946,924 15,010,413

Table 310 - Balance of current situation

REGIONAL PRODUCTIOMWh/a]

B BALANCE OF CURRENT SITUATION

BALANCE AFTER CONSIDERATION OF SAVINGS P

14,000,000 MWh/a
12,000,000 MWh/a
10,000,000 MWh/a
8,000,000 MWh/a
6,000,000 MWh/a
4,000,000 MWh/a
2,000,000 MWh/a I |

0 MWh/a =

Figure 38 z Regional production of energy carriers

Current production from
regional resources
MWh/a

3,256,288

&
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3.3.2 Covering rate including free resources potentials

Including the assessment of free resources potentials, a significant amount of wood
biomass can contribute to the final consumption. However, it is important to remind that
a part of the wood biomass used by the final users is actually wood pellets. This kind of
energy carrier is not produced in the Region, and the activation of free biomass potentials
it would not necessarily enhance a pellet production in the Region. This kind of fuel
requires the wood to be dried, requiring a significant amount of heat, andsislly
produced where surplus heat is available from industry processes or other sources.

4. Possible scenarios for the concept region

Considering the future trend of development of the energy consumption and production
in the region, different scenarios Bde considered. The main aspects that are currently
related to the European Climate and Energy Package are the primary energy savings and
the renewable energy consumption in final uses.

The scenarios described in the following sections have been developesidering the
method and the data used in the GREC project with the other partners.

However, some critical pointeave emerged from the scenario assumptions for the
province of Torino, resulting in some ambiguous results. Due to the consideration of
national trends, the scenarios witthe activation of energy savings potential and
renewable sources potential provides a lower performance when compared with the
trend scenario.

This effect is related to the fact that the energy savings potential andwable sources
potential in the region have been defined for 2020. An extrapolation to 2030 appears to
be premature, as last years have seen multiple significant variations in the energy
domain. Therefore, an accurate prediction of local energy trendsO®02appears to be
affected by a significant margin of error that need to be taken axtoount. Despite such
situation we can remark that the assumption made for 2020 are in line with the natural
trends to 2030 calculated according to GRIPC methodologyuch situation leads to the

fact that the assumption given in the trend scenario could be assumed as acceptable for
the energy savings scenario. The assumption on which such consideration is based on are
reported on the following paragraphs.

4.1 Scenario withat any measure$ trend scenario

The trend scenario has been developed considering the Italian evolution of gross
consumption and final uses from 2005 to 2011. This evolution is slightly different from
the regional evolution, but the degree of differencedcceptable. The results are shown

in Figure 41. The final energy demand estimated for 2030 is equal to 35.3 TWh, of which
9.4 TWh from renewable sources (about 26.7%).

The trend scenario is however affected bdyeteconomic crisis occurred in last years:
considering a larger number of years for the extrapolation this trend appears to be less
steep.
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Development of final energy demand and use of

CER-REC RES- forward projection of current trend

60,000,000

50,000,000

40,000,000

30,000,000

20,000,000

10,000,000

2011 2020 2025 2030

%D AAOAA EET AT AAT AT A AAAT OAET-CEudpe 2020 a0y b/ dlficied faigét onHelgiBnal level
Needed amount of RES according to Europe 2020 target

%IDAAOAA AiT1 010 1 &£ 2%3 AAAI OAET ¢ O

Total renewable potentials

Figure 4.1z Trend scenario

4.2 Scenario based on energy efficiency

This scenario considers the potential energyisgs with respect to the current situation,
which have been assessed for 2020, being 2030 too late in the future for a local region as
the province of Torino, according to the Local Authority working group in charge of the
elaboration of the Energy Concepthe estimated value for 2020 is about 39.5 TWh,
which is not too far from the data given by the trend scenario previously described.
Should such evolution continue at the same pace during the following decade, the
expected value in 2030 would be lessnha8 TWh, with a contribution provided by RES
that is close to 34%. Such hypothesis seems to be too optimistic and not too reasonable
considering the actual knowledge of the local energy system. The obvious conclusion
leads to choose a mix of both scenariwith an intermediate value to 2020 in line with

the specific assessment carried out for the Province of Torino and the estimation to 2030
based on the National trend, which is described by a polynomial curve.

In the following picture, the comparison betéen the two scenarios is provided.
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Figure 4.1z Energy savings scenario

4.3 Scenario based on activation of resources with or without energy
savings

This scenario evaluates the effect of the activation of free potential resources of
renewables in the twecenarios presented in the previous sections.
However, in this case the results have been affected by the renewable energy trend
definition. The current annual Italian increase of renewable sources in final uses (+1,07%)
is about the double of the Regiohancrease. This assumption has the consequence of
estimating by 2030 an amount of Renewable Energy Sources in the trend scenario higher
than the renewable sources potential defined in the energy balance sheet. As a result, the
activation of regional resaues with respect to current situation has a lower effect on
renewable production than in the trend scenario hypothesis.
The data obtained with the hypothesis of RES activation are shoviaigure 42 and
Figure 43.
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Figure 4.3z RES activation and energy savings scenario

5. Development path

5.1 Main scenario for the region

Given the considerations developed in section 4, the scenatextsel for the concept
region can be summarized with the following table:
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2020 2030
Expected final energy consumptions 39,5 TWh 35,3 TWh
RES contribution in final energy uses 8,4 TWh 9,4 TWh
Share of RES in final consumptions 21% 27%

The main scena has been defined considering the evolution of the energy
consumption and the economic situation of last years. The economic crisis has caused a
significant decrease of the energy consumption, particularly in the industrial sector. The
residential and coimercial sectors are being the scene of an increasing attention on
energy efficiency and rational use of energy. The energy scenario for the future years
will probably see a compensation between the decreasing energy consumption due to
efficiency measuresand the slightly increase of energy needs in the industrial sector,
related to a recovery of production after the current crisis.

The renewable energy production will still increase, especially in the sectors where it has
now still a marginal value (photoltaics, solar thermal, heat pumps). The production
from hydroelectric plants will slightly increase due to a development of -hyidro
systems and a general increase of the conversion efficiency. However, the current
production is already near to the miaxum capacity, and little room is available for a
further sustainable development. Also the energy production from wood biomass will
increase with a smaller pace, as the current use is already relying on wood biomass
import, as the local resources are nemough to cover the demand. Moreover, there is

an increasing consumption of wood pellet, which is currently not produced in the
Region. The power production from wind will continue to remain negligible, due to the
weather conditions in the Region.

2011 2020 2030
Final energy
consumption 49.947 39.509 35.312
Solar photovoltaic 159 495 868
Hydropower 2.285 2.616 2.984
Electricity from biomass 240 492 500
DH from biomass 55 225 230
Solar thermal 70 275 504
Heat pumps 43 125 125
Biomass for final uses 2.340 3.966 4.000
Electricity from waste - 135 135
DH from waste - 96 96
% ren final uses 10,4% 21,3% 26,7%

Table 5.1- Main figures of the chosen scenario (Data in GWh)
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Such scenario and target values cannot be reached by the Province of ifseifijcbut
there is the need to involve actively all stakeholders acting in the region.

During the planning activity a participation process of local actors was embarked. The
selection of stakeholders followed the methodology fixed within the CitiedPower
project (www.citiesonpower.eu), with particular reference to the assessment of the
level of influence and level of interest they have in relation to energy issues.

Of course, this survey is indicative and may be extended to other subjects in theecour
of time. With regard to the level of influence the legitimacy, the amount of available
resources and the networking capabilities was taken into account. Regarding the level of
interest the capacity of investment and the willingness to provide infornmatiad the
ability to create structures was assessed.

All stakeholders with a level of interest and influence medhigh were selected as
interlocutors with whom to discuss the formulation of the actions. The related list is the

following:
Institution Type
Regione Piemonte Public Authority

Municipalities of the Covenant of Mayors networl Public Authority

ANCI Public Authority
City of Torino Public Authority
Environment Park Research Institute
ANCE Building Association

Ordine degli ingegneri delladincia di Torino Professional Union

Ordine degli Architetti della Provincia di Torino | Professional Union

Unione Industriale Industrial Union

API Industrial Union

CNA Industrial Union
Legambiente Piemonte Environmental Association
IREN Utility

Enel Utility

Italgas Utility
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Institution Type

Politecnico di Torino Research Institute
ATC Public Authority
CSI Piemonte. Research Institute

Table 5.2z List of regional stakeholders

5.2 Main strategies and activities for the concept region to reach
the selected

Themain purpose of the Energy Stratédy to examine the conditions that are necessary for a
further development of renewable energy and energy efficienthis covers the three
fundamentals of energy policy (sustainability, security of supply and compet#ss) and is
consistent with the longerm EU decarbonisation scenarios which all point to a substantially
increased share of RESs and energy efficiency. There is also the need to ensureffeatbs
development of renewable energy potential, as wadl to ensure that their further expansion
happens in line with the requirements for system stability and is consistent with other EU policies,
notably climate mitigation, internal market, international cooperation and technology
development and protectionf the environment, including biodiversity.

The following points necessary to promote RESS:

- locally dedicated targets for RESs, mandatory if possible in the national regulatory
framework;

- enhanced focus on R&D;
- enhanced facilitation policies, such as fasied easier permitting;
- public procurement obligations.

The financial support to the utilization of RESs in Heating and cooling and Electricity
production is justified for different reasons. The cost of RESs has been falling steadily for
the last years, bt remains higher than that of conventional energy sources. This is above
all because the external costs of fossil fuels have not been internalized. This makes the
RESs less competitive against the conventional ones. Some of the RESs technologies are
relatively close to the market, even if for higher costs due to the still small scale
productions while other RESs are at the stage of development.

It is evident that the financial support is possible at the national level; however, the local
level it should @y an important role. The Province will guarantee as an essential point of
the Local Action Plans the widespread diffusion of the information about the available

' The paragraph is based on the JointaBegy developed in the Cities on Power project;fumded by ERDF in
the framework of Central Europe project (www.citiesonpower.eu).
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financial support schemes, the search for local resources useful to theugtant the RESs
programs, the collection and coordination of the stakeholder interested but unable, for
economical reasons or for lack of structure, to participate.

The noncost obstacles related to a deep RESs penetration are identified in the length and
complexity of adrmistrative procedures relating to authorization, certification and
licensing. Lack of commonly agreed technical specifications and lack of credible and
certified training and qualification are the other biggest obstacles seen in this category.
From the gile of the Energy sector the absence of clear deadlines for authorization
procedures leading to excessive lead times is stressed as a key problem.

In the distributed power generation, electricity is generated close to the point of
consumption. This decreasethe need for large electricity systems and opens
opportunities for improvements in energy efficiency, energy usage and increased use of
renewable energy sources.

Furthermore, the power production from RESs will be encouraged in the areas where
intelligent energy distribution systems (smart grids) will be installed.

On the most promising pathways for Heating and cooling RESs, it is necessary to
concentrate the activities on those technologies close to the market, like solar thermal,
biomass and heat pumps&round source heat pumps, heating and cooling storage will be
taken into account even if they need further R&D.

Furthermore it is necessary to apply sustainability criteria to the development of the Local
Action Plans. In particular new criteria will Bpplied to biomass to ensure that only the
best performing biomass will be promoted. This to consider that in the sustainability
criteria an increased competition for the limited resource biomass and aspects of land
use change will be reflected.

RESs areharacterized by a strong local nature (sun, biomass, wind availability etc.). A
strong effort to move to a more local planning is thence important in order to favor the
penetration of the RESs utilization.

Next to this, an enhanced visibility for the diféat experiences grown in other countries
can be useful to a faster development and promotion of RES.

It is therefore necessary to ground the strategy by planning with a strict attention to the
local aspects at the same time opening their activity to tlaional and international
cooperation.

The key challenges for the technologies in the area of the RESs are identified in:
performance, costompetitiveness, issues linked to system integration of new
technologies and industrial manufacturing, supply chassues. The existing industrial
initiatives need to move toward smadtale and local applications. Most of these topics
can be managed easily at the national level. However, at the local level it could be easier
to facilitate the step from the basic reseh to deployment and commercialization. At

the local level it will be easier to satisfy the need for more training and education
programs linked to Renewable Energy technologies and an improvement in
communication efforts to disseminate the results.
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The mrticipation of all stakeholders in the energy turnaround is very important for a
successful implementation and also a common principle of the European Union. On the
one hand the public wants to play a role in decisinaking and wants to be a part of the
development. On the other hand the public administration is not able to overcome the
major problems alone. They need the resources and the commitment of local
stakeholders to achieve their self appointed objectives. Therefore it is important to
involve loal stakeholders also in the development of climate and energy issues. It leads
to more awareness and acceptance asupport the decision making of investments in
renewable energies. And people get the chance to invest in renewable energy plants or
infrastructure together. Cities should implement and support participation instruments in
local concepts.

5.3 Measures for the achieving the main scenario

Short description of the measure:

The Province of Turin intends to enhance and strengthen the initiatives related to the e
observatory that, during the last ten years, have allowed to update the energy balance ahd
annual publication of the Energy Report. Data flows need to be properly managed and share
the territorial stakeholders (eg. Municipalities, Piedmont Region, energy distributors, e
compani es, University, Associations..)

For this reason onef the main actions is to enhance the contribution of ICT to the analysis
processing of the energy information collected in the area and to their accessibility tasend
and operators. Within this framework, and thanks to the Central Europe @itid3ower project,
t he “ Sol ar -to® bas tbeeh developede Ib estimates the energy consumption of
buildings of the province on the basis of statistical data and tuiegensional geometric model
using GIS and quantifies the potential solar theomal and the existing level of the individu
building. The basic idea is to build a tool, based on the concept of crowdsourcing, that can |
information to citizens, and is also able to receive and process new data in order to contin
improve the database. To build such an information system, held by various local authoritie
instrumental entity in the field of territorial government and the energy sector, a hard coordin:
work is needed.

The measure also underlines the analysis andystctivities of the potential energy saving in mi
sectors of enelises energy demand, and of the development of renewable and efficient er
use.

Aims out of the measure:

Y To create the Energy Observatory

Y To build up the Energy Cadastre of buildings

Milestones and Results: Date (Y):
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Y Provide un updated picture of consumption and production of energ)
the territory. Monitor the achievement of energy efficiency, 2014 onward to
development of renewable energy and reduction of greenhouse ga: 2020
emissions goals to 202Continue the biannual Observatory Report
publication

Y Update the provincial Energy Action Plan and provide support to oth

public institutions plan drafting. 2016

Y Mapping the information related to energy systems and grids using \ 20152016
2.0 technology collaborating with the other territorial institution

Y Partnership in the DATA4ACTION IEE project 20142016

Y Partnership in the SMART ENERGY project 20142015

Y Carry out analyzes and studies on supply and demand for energy as
. . 20152016

as energy infrastructure and grids.
Y Achievement of the cadastre and power efficiency of buildings 20162018
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Short description of the measure:

Technical assistance to the municipalities in the energy field is definitely one of the main m
of the Province and it has a long and wide background in many areas such as:

- Local energy planning

- Susainable mobility

- Building regulations

- Energy management of public buildings

- Public lighting, with particular reference to light pollution
- Energy restoration of public buildings

- Training and technical update.

The Province of Turin intends to strengthen thgpport to local authorities by switching it frol
individual projects and virtuous initiatives, to the consolidation of common strategies and su
of joint and coordinated actions of the municipalities. Within this contest, the promotiol
guidelines,the use of platforms for monitoring consumption, the support of joint projects
partnership with territorial municipalities are numerous examples of how the Province inten
proceed in this measure.

In the future the role of the Province, that will e&nsformed into Metropolitan Town by Janua
2015, wi ll be increasingly oriented to t
technical and administrative assistance to Municipalities, grouping local energy refurbisli
tenders in orde to facilitate the involvement of ESCOs.

Stakeholders to be involved during these activities are: municipalities, Piedmont Region,
distributors, energy companies, SMEs and Industry associations, professional assoc
University.

Aims out ofthe measure

Y To support the drafting of Action Plans for Sustainable Energy as part of the Covenan
Mayors initiative and integrate the energy variable in urban planning of the Municipali
Y To promote energy management systems in the public sector

Y Topromote contractual arrangements for
renewable energy sources use (EPC) and the acquisition of energy efficiency certific:

Y To promote the grouping of local authorities for energy renovation of buildings ahlicp
facilities

Y To inform and train local stakeholders

Milestones and Results: Date (M/Y):
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Y Drafting of intermunicipal energy plans (SEAPs) and support in the

2014 onward
framework of the Covenant of Mayors Initiative

Y Integration of adaptation approado mitigation actions 2014 onward
Y Updating of PAES drafting guidelines 2014 onward
Y Integration of energy annex in urban planning 20142015
Y Promotion of energy management system among Municipalities 2014 onward
Y Campaign for monitoring the consumptiof public buildings and

2014 onward

optimize the web data collection system

Y Partnership in MLEI project 2020TOGETHER and Launch of calls fo
energy tenders addressed to ESCOs on behalf of groups of 20142016
municipalities. Delivery of guidelines and htwprocess.

Y Bundling action for valorisation of Energy Certificates from small sca

: . . 20152017
investment in public sector

Y Trainings and workshops on technical and legal issues and good pré¢ 2014 onward

promotion
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Short description of the measure:

Energy networks must be intelligent (smart grids) and therefore should not be limited tc
provision of services from the centers of production andhe supply to final customers, but the
must also be able to store energy and managditgctional flows.

To reach this goal a different approach to planning and system governance is required, so t
collective interests are maximized in a logidesfitorial system.

The *“Developing Plan of District Heating
the Piedmont Region, numerous municipalities and various energy operators and the Polytec
Turin. The Plan has been incorporatecht o t he “ Agr eement of

signed in 2009 by Piedmont Region, Province of Turin and the City of Turin. These documel
to be updated periodically to take into account the major technological developments in the s
the urban changes and the grids developments.

In the future a new challenge comes from the local distribution of natural gas as the governa
the system will change significantly. The service should be granted with a tender covering
single municiplity, but a large area of the territory area. the province of Turin will assun
coordinating role acting on behalf of the municipalities.

Aims out of the measure

Y To update of théDeveloping Plan of District Heating in Turin Area

Y To manage and cooimate the calls for tenders for licensing the distribution of natural g

Milestones and Results: Date (M/Y):

Y Agreement on district heating development _—

Y Maximization and rationalization of the use of district heating,
obtaining the maximum benefiis terms of reduction of polluting 20152020
emissions and primary energy consumptions

Y Providing a framework for the design and approval of new plants 2014 onward

Y Promotion of the implementation of urban district cooling using RES 20162020

Y Integrationbetween existing grids, energy production mode and stor.
capacity for a better system efficiency 20162020

Y Accomplishment of tenders for gas fruition with the Province of T
acting, when possible, as contracting central station on behal 20142016
municipalities
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Y Coordination of a control room at the provincial level of contract
authorities and partecipation to work groups with other contracti 20142015
subjects at national level for sharing experiences

(‘ ™ CENTRAL EUROPEANUNION  3SCE417P3
<) EUROPE DEVELOPMENT FUND  Introduction of Regional Energy Concepts

COOPERATING FOR SUCCESS.

41



e
CEP-RELC o e

Regional Energy Concepts

Short description of the measure:

The European Directive on Energy Efficiency 27/2012/UE emphasizes the role of the
authorities in the fields bbuildings energy refurbishment, supporting industrial energy efficie
and allowing end users to manage their energy consumption. All these activities can contrik
economic recovery.

A key role for the Province, whitin its competences, is therabrictivity on the proper operatior
and maintenance of the heating and air conditioning systems. The Province has been involve
many years in the census of all boilers existing in our territory. It is currently estimated to
reached about 230,dD reports relating to technical tests referred to space and water heg
systems of various capabilities and powered by different types of fuel.

Moreover, the implementation of energy audits must become an established practice, sinc
energy savingsan be significant. This is where the collaboration with professional associati
essential to provide the territory guidance, support and technical assistance services. |
future should be to fully exploit the potential of smart meters whigh2®20 should reach at lea:
80% of European electricity final customers, in order to help them acting more sustal
behavior.

It will be useful also to facilitate locally the resolution of the question of obstacles to
restructuring of the existindpuilding due to split incentives between the different stakeholde
typically the owner and the tenant.

Aims out of the measure

Y To promote the development of community plants and collective buying groups to redi
investment costs
To further energy sang in apartment buildings of the province

To advance information and education for ensers
To upgrade proper maintenance of heating systems

To upgrade the Area Mobility Management

< << < <

To promote energy audits in the industrial sector

Milestones and Redts: Date (M/Y):

Y Setting up guidelines for the implementation of participatory mod 20152017
and buying groups

Y Implementing a best practises and pilot projects review 2014 onward

Y Implementing energy audit of private buildings by involving pev 2015 onward

operators
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Y Increase the support to house owners or tenant in the choice
contractual arrangements that are most appropriate from the point
view of energy efficiency (involving energy distributors and compa
—ESCOsbanks, etc.)

Y Education courses for the citizens and the school on energy effici 20152016
and energy production from renewable sourdepics

20150nward

Y Foster free web consulting services for end users 20152017
Y Workshops for maintainers of thermal plants 2014 award
Y Implementing inspection activities on energy plants 2014 onward

Y Enhancing the diffusion of the energy auditing practice as a stan
procedure for SMEs in order to reduce energy consumption 2015 onward
increase competitiveness
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Short description of the measure:

The objectives of burden sharing foreseen by the Ministerial Decree of March 15, 2012 set ¢
of 15.1% share of renewable energy in gross inland copsion (CIL) for the Piedmont Region
2020. In 2011, in the Province of Turin, renewable sources produced 10.4% of the total C
almost equivalent amounts of electricity and heat (respectively 239 and 216 ktoe). Howe\
these shares represent®4.9% of consumption for electricity but only 6.4% of consumption
heating, promoting renewable sources for heating, besides energy efficiency and reduct
consumption, should be a key priority.

Recently, a gradual increase in the consumption adrgy from renewable sources is registere
both for electricity and heating.

With regards to the production of electricity from renewable sources, which benefited from 1
generous incentives provided by national regulations, the Province of Torino eédcbetween
2007 and 2012 a large number of applications for authorizing new plants. However, the incre
production was very diverse among different sources.

Hydropower remains the most important renewable source for the production of electric ene
85%-but there aren’t predictions of further
PV is certainly the one that showed the largest relative increase, about 6% in 2011,
production of renewable electricity. Considerable developnotential are also expected for th
thermal use of solar energy.

After 2006 it has began to be perceptible the contribution of geothermal energy (about 1%
renewable heat source of renewable. Biomass (especially wood) are the main renewable
for heating purposes and can offer considerable potential for further development, ev.
nowaday we observe an overall growth lower than expected. If efficiently used for the prodt
of heat, bi omass can play a 0 goala The condtrution (
di strict heating systems powered by bi oma

Aims out of the measure

Y To increase the consumption of energy from renewable sources

Y To increase the use of thermal RES
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Short description of the measure:

The Province of Turin manages a real estate consisting, mainly consinting in its branches an:
schools, an@n extensive network of public lighting located in the streets of property.

The main item of consumption is certainly due to more than 110 scholastics buildings. BL
owned by Province of Turin also cover historical and cultural heritage (eg Novehesy and
Fenestrelle castle), and employment centers. Overall, it can be estimated that the heated vc
exceed 3,700,000 cubic meters. The buildings sector represents the largest share of consu
about 80% of the total), while the lighting i5-20%. The total consumption of electricity in 20
amounted to 31,583 MWh.

The heat consumption can be attributed mainly to two categories of buildings, hight schoo
the provincial offices. The total consuption of thermal energy amounted in 201020772 MWh.
Considering both electricity and thermal energy consumption we have a total amount of 130 (

The impact of total energy consumption of Province of Turin real estate and street lighting «
total public sector in the province of Turin r@sents about 12%.

The Action Plan identifies numerous actions to be taken in order to reduce the consumpt
electricity and heat energy and release resources to be allocated to the achievement of
objectives.

Aims out of the measure

Y To reduceand optimize the consumption of electricity and heat energy used for
Province of Turin real estate and street lighting

Y To refurbish the buildings owned by the Province of Turin

Y To identify a unique centre of responsibility for the management of eniergyl its forms

Milestones and Results: Date (M/Y):

Y Improving relations with energy suppliers and the systematic catalo
of information concerning the energy consumption and the cc 20142015
related to them (eg. Use of th

Y Georeferencing Provincial buildings through the use of geogra

: ) 20142015
information systems

Y Introduction of mechanisms for encouraging good behavior in |
schools owned by Province of Turin (eg.: project "Fifty / Fifty" wl 20152017
provides asharing of the acheved savings.

Y Strengthening of monitoring energy consumption activity 20142016

Y Increasing the pace of refurbishment using PrivRtedlicPartnership 20152016
schemes involving ESCOs
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